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    Analyzing all 77 NFL rule book changes for the 2026 season

    Ray Carpenter · The Spade · Jul 31, 2026 · 15 min read

  

  Good morning everyone,
All 32 NFL teams have reported for training camp, football is so close to returning. As the offseason winds down, I find myself grasping at straws for new content to publish. Without new play by play data flowing in every week, it’s difficult to choose hot topics to analyze. But I’ve got something fun and rather long-winded this week if you’re into NFL rules. I had already dug into the rulebook a few weeks ago when analyzing stadium controls and thresholds for this AT&T Stadium write-up.
The 2026 NFL rulebook has been published, and the league has highlighted four marquee changes. But I counted 77 unique rulebook changes when I cross-compared the 2025 rulebook to the 2026 rulebook. We’re going to cover each and every change that’s occurred, and what implications these rules have for us as football analysts and enjoyers. 
In case you don’t want to read through all 77 rule changes, here’s a table providing a quick overview of the changes I’m covering below:
We can separate these 77 rule changes into 3 different buckets: the core four highlights the league called out, other potential game changers, and semantic-level changes to word tenses. 
For those who want a quick synopsis, here’s a little table showing the main highlights in rule differences:

For rule additions, please see below. 
Let’s dig in. 
Tier 1: The Core Four (what the league announced)
1. 6-1-3: Kickoff alignment attaches at the ready-for-play signal; receiving-team restraining-line minimums drop from six to five (seven to six), with up to four off-line players and new spacing rules.
Under the rules of the new dynamic kickoff, the receiving team must put 9 players in the “setup zone” between their own 35 and 30 yard line. This rule slightly restrains how far back these players can be within this setup zone. In 2025, at least six of these nine players had to have a foot on the 35 yard line, and three players could float off the line. 
Now, only five players have to be pinned to the line, so four players can float off of it. This is a subtle change, but could lead to some creative new days to squeeze more yards out of a dynamic kickoff return. By giving the receiving team more lineup variety on dynamic kickoffs, kick return units get to try out more unique shapes. I will be monitoring this one closely to see if it results in more return yards on kickoffs across the season when compared to 2025. 
Here’s a visualization showing the rule difference in action:

Only time will tell how this impacts the dynamic kickoff.
2. 6-1-5: A touchback on a kickoff from the 50-yard line now comes out to the 20 instead of the 35.
This is a patch to the dynamic kickoff that occurred in rare scenarios. Under the dynamic kickoff rules, a ball that is booted out the back of the end zone resulted in a touchback at the 35 yard line, and a kickoff out of bounds resulted in a ball spot 25 yards from the kick spot. When a post-penalty kick occurred (for example, a roughing the passer on an extra point resulting in a moved up kickoff spot), kicking the ball out of bounds actually resulted in a better outcome for the kicking team fthan a touchback. IN this scenario where a team is kicking off from the 50 yard line, a kick out of bounds would give the receiving team the ball at their own 25 yard line, while a touchback would’ve resulted in them starting 10 yards further upfield at their own 35 yard line. 

Don’t worry, I checked. This hasn’t occurred in a real NFL game yet. But this is the league getting ahead of a loophole that someone might’ve exploited. After all, penalties on extra points/2 point conversions are extremely rare anyways. 
3. 6-1-6: “If trailing its opponent” deleted; tied and leading teams can now declare an onside kick at any time.
This is an attempt from the league to revive the onside kick which has been neutralized since the dynamic kickoff was introduced in 2024. Starting in 2024, teams could only declare one onside kick in the 4th quarter while trailing. In 2025, the league removed the 4th quarter timing stipulation. And this season, they removed the trailing stipulation.
This attempt to revive the onside kick still feels futile. A team still has to announce that they’re attempting it, which hurts its success chances. Still, maybe a team will have one onside kick trick up their sleeve that they reserve for a high leverage playoff situation. This will be a fun one to monitor to see if any analytically-inclined front offices score to tie a game, then choose to go for the onside kick recovery instead of taking a chance on their defense. Still, the risk is way higher than the reward. The onside kick deserves its own write-up soon. The recovery rate is only 9% since the announcement rule was put into place, but maybe this helps increase that. 
4. 19-2: For flagrant acts not called on the field, the League’s officiating department may instruct a disqualification before the next snap; foul-code table adds ATR (Assisting the Runner) and BWO (Backward Pass Out of Bounds to Conserve Time).
This is a step by the league in a direction towards more video assisted officiating. The New York officiating panel can now disqualify players for actions that officials missed, if they decide on it before the next play begins. This will be another rare occurrence, if I had to make a prediction. The criteria for this rule being imposed is contradictory. An action needs to be so bad that a panel of officiants agree to disqualify a player, yet not bad enough for a referee on the field to notice it. 
The second part is more intriguing to me. Backward passes out of bounds are rare, but assisting the runner could be used on tush push style QB sneak plays. This feels like a way for the league to offer themselves the ability to call a tush push back whenever they feel like it, instead of using the offsides penalty like they did last season. Expect to see fewer pileups on the goal line, but QB sneaks will continue. 
Tier 2: Other Rule Changes That Matter
5. 3-2-2: Ball is ready for play when placed or touched down by an official; hardcoded “25-second” reference removed.
Last season, a referee had to set the ball at the spot, and when that set is finished, the ball is officially live for the offense to snap. The 2026 rulebook now says that the ball counts as ready the instant the ref places or even touches the ball down, and the old text mentioning the 25 second play clock was re-written because the play clock can now reset to 25, 30, or 40 seconds depending on game situation. This could have slight impacts on how I tried to calculate offensive tempo earlier in the offseason, but little impact on the actual on-field product. 
6. 3-2-7: Catch process rewritten as a strict (a) then (b) then (c) sequence; failure clause officially titled “Player does not ‘survive the ground.’”
The catch rule has always had 3 requirements:
A: control of the ball
B: two feet or a body part down in bounds
C: Time to complete a football move
Steelers fans know what I’m talking about. The 2026 rulebook now establishes an order for this catch rule. It’s added the stipulation of “surviving the ground” to the third catch clause. I can see this one spreading rage across a fanbase on the other side of an incomplete pass call. 
7. 3-6: Close-line play redefined around the pocket area instead of “the outside edges of the normal tackle positions.”
Slight offensive advantage here when classifying blocks as occurring in the open field or in the pocket. 
8. 4-5-1: Regular-season OT timeouts codified at two per period; extra requests ignored; icing the kicker with a second timeout resets play clock to 30.
I think this is another non-issue, since teams have always had only two timeouts for overtime. But does this incentivize teams to ice the kicker even more in overtime, now that the field goal unit would have 30 seconds to execute the next kick instead of the regular 40?
9. 4-5-4: Free kicks added to injury-timeout exemptions; excess offensive timeout resets play clock to 25.
When a team has no timeouts remaining and a player gets injured on offense, the subsequent play now has a 25 second play clock. Another situation to monitor when attempting to calculate pace or tempo. 
10. 4-6-5: A player (not just the team) requesting and being granted an excess timeout is now delay of game.
It’s now a five yard penalty if a player accidentally calls a fourth timeout on the field. Old language said it was a penalty if the team did it. This penalty only occurs if the referee grants the timeout though, so another extreme edge case. Has this ever happened before? 
11. 4-8-2: Kick catch interference added as a trigger for extending a period.
I’ve known about how fair catch interference as time is running out resulting in a do-over, but what’s a kick catch interference? Turns out, defenders still have to let a returner catch the ball even if they didn’t call for a fair catch. Probably avoiding injury by leveling someone looking to catch a kickoff or punt. Quarters can’t end on this penalty either now. 
12. 6-1-1: Onside definition becomes “must declare”; a designated holder is now allowed on any kickoff or safety kick.
Any kickoff can now have a holder, not just ones occurring in windy games. Will this lead to better kickoffs? 
13. 8-4: Downfield blocking must “clearly” occur “more than one yard” beyond the line to be OPI.
A clarification on offensive pass interference rules, but it doesn’t mention anything about a similar penalty, illegal man downfield. I don’t think this one will have much of an impact on gameplay. 
14. 10-2-2: Fair catch signals now recognized during onside kicks.
I thought we were trying to bring back the onside kick. This eliminates the high onside kick method entirely though, although it was never really successful. Michael Dickson’s 2019 attempt comes to mind.
15. 11-3-3: After penalty enforcement on a Try, the offense may place the ball anywhere on or between the hashes; article restructured with Ready-for-Play and During-Try-Down items.
We’re not talking about rugby here, the official NFL rulebook actually references a “try” as an extra point attempt or 2 point conversion attempt. The hash marks in the NFL aren’t as drastic as they are in college, so I think this is another non-issue. Still something to monitor if this rare scenario presents itself though. If there’s a defensive penalty on a failed two point conversion from the left hash, does the offense try again from that hash or switch hashes?
16. 12-2-7: Blindside block gains exceptions when the opponent passes the ball or is tackled.
This is a narrowing of the threshold for blindside blocks, but these aren’t frequent penalties anyways. Just some language on what occurs in the trenches. 
17. 12-2-9: Defenseless passer window widened to “before, during, or after throwing or attempting a pass”; “kickoff returner” becomes “free kick returner”; crackback and blindside items merged.
Another rule nudging us in the direction of more roughing the passer calls in 2026. Have these been trending upwards already? Here’s a viz of roughing the passer penalties by season:

Not really, but maybe this new rule stipulation will make the penalty cross the over 100 threshold again. 
18. 12-2-11: Roughing the passer adopts the same wider window; “quarterback” becomes “passer” throughout.
Who’s going to be the first player to rough the passer on a trick play? Will it be a wide receiver or a tight end on the end of the league’s first roughing the passer non-quarterback penalty?
19. 15-1-1: The head coach’s “pregame challenge designee” may now initiate challenges.
A pregame challenge designee is now a new staff position, I wonder if anyone will use it. Instead of a head coach holding the red challenge flag on their belt, teams have the choice to hand that responsibility to someone else. I like this idea of off-loading a head coaching responsibility onto a specialist, and wonder if anyone will implement this. What if the pregame challenge designee is up in the booth? Will they throw the flag from there? 
Which teams should look to hand off the role of challenging calls on the field to someone else? I’ve got a data visualization for that:

The Texans, Buccaneers, Commanders, Lions, and Giants definitely should. Other teams that should highly consider are the Falcons, Jaguars, Broncos, and Bengals. 
20. 15-2-3: Replay administration added to possession-awarding; replay now supersedes the erroneous whistle.
This is a tiny rule change that could have monumental implications. It sounds boring, but now players should play through the whistle instead of playing to the whistle, because a loose ball recovery play after a referee errantly blows their whistle can be given to the recovering team, instead of defaulting to an offensive replay. 
21. 15-3-2: Fumbles lost in a team’s own end zone without clear recovery placed at the 1; “fumble” rulings on 4th down/after two-minute warning/on Trys reviewable for whether the passer threw it; fumbles before or simultaneous with contact reviewable even when progress was ruled stopped.
Another replay expansion. If a fumble occurs in an offensive team’s own end zone, and the officials can’t figure out who clearly recovered it, the ball now goes to the offense at their own 1 yard line for the next play. And now a fumble that occurs before or at the moment of defensive contact is now reviewable when the officials rules the runner’s forward progress stopped. The gist of this one is that there will probably be more fumbles sent to the review booth this season. 
22. 16-5(b): Overtime possession now requires satisfying the full catch criteria of 3-2-7/8-1-3 (an interception must survive the ground to count as a possession).
Surviving the ground, surviving the ground, surviving the ground. Surely this one will be brought up at some point this season. An interception in overtime is now subject to stricter rules than last season, mirroring the 3 tiered catch rules we covered earlier. 
Tier 3: Semantics
23. 3-1: Approved Rulings section expanded to also define Official Rulings and Notes; A.R.s now explicitly live in the Official Casebook.
24. 3-2-5: A fumble now requires losing possession while inbounds.
This felt like it was already a rule, right? I watch a lot of football, and I don’t think I’ve ever seen a player get marked with a fumble while they were out of bounds. Feels like a non-issue. 
25. 3-2-6: Muff definition, one-word grammar fix.
26. 3-3: Bat cross-reference expanded to name the illegal bat.
27. 3-4: Block-in-the-back and block-below-the-waist definitions deleted from Definitions, replaced with pointers to Rule 12.
28. 3-8-1: Down definition restructured into a lettered list.
29. 3-9: Fair catch cross-reference trim.
30. 3-10: Field goal cross-reference trim.
31. 3-13-1: Multiple-foul definition drops a cross-reference.
32. 3-16: Impetus “Note” becomes “Notes.”
33. 3-18-2: Neutral zone is “established” when the ball is made or declared ready for play.
34. 3-36-2: Charged team timeout adds pointer to new excess/illegal timeout administration.
35. 4-2-2: Coin toss held in the presence of “the captains of both teams.”
36. 4-3-2: Clock “is started” becomes “starts.”
37. 4-5-2: Injury timeouts explicitly administered under Articles 3 and 4.
38. 4-6-2: 25-second play clock gains “unless another rule requires otherwise.”
39. 4-6-3: Play-clock interruption rules restructured into an enumerated list with two new excess-timeout cases.
This is just a streamlining of rules by the league, turning what was once a paragraph of potential play clock interruptions in 2025 into a neat table. 
40. 5-1-1: Designated-holder wording updated to match the new kickoff holder rules.
41. 6-2-1: Kickoff blocking restrictions extended to onside kicks.
42. 6-2-4: Kickoff and safety-kick out-of-bounds penalties merged into one provision (25 yards from the spot; 30 for a safety kick).
This is just a consolidation of two different rules from the 2025 rule book into one article. Not much going on here. 
43. 6-3-1: Onside kicks added to spot-of-the-foul enforcement exceptions.
44. 7-1-1: Snap must be “legal.”
45. 7-2-1: Opponent now only has to touch (not take) the ball from a downed runner; new note makes erroneous-whistle administration yield to replay.
46. 7-6-3: Snapper-restriction wording updated.
47. 8-1-3: Catch rule mirrors 3-2-7; control “with his hand(s) or arm(s)”; failure is “no possession” instead of “an incomplete pass.”
48. 8-6-1: Enforcement-spot cross-reference trim.
49. 8-7-3: Fumble cross-reference trims.
50. 8-7-7: Backward pass/fumble enforcement cross-reference trim.
51. 9-3-3: One-word wording fix.
52. 9-5-1: Enforcement-spot cross-reference restructure.
53. 10-1-1: “Kick catch interference” and “fair catch interference” formally named in the rule text.
54. 11-3-4: Kickoff-after-Try cross-reference trim.
55. 11-4-2: “Supplemental Notes” renamed “Field Goal Attempt Notes.”
56. 11-4-6: Ball-next-in-play cross-reference trim.
57. 11-5-1: Safety cross-reference trim.
58. 11-6-2: One-word wording fix.
59. 12-1-1: “Illegal low block” renamed “block below the waist.”
60. 12-2-3: The word “Rule” added to a cross-reference.
61. 12-2-4: Receives the full block-below-the-waist definition moved from Rule 3, as a formal Item 1.
62. 12-2-5: Chop block, one-word fix.
63. 12-2-8: Unnecessary roughness tense and scope wording cleanup.
64. 12-2-14: Striking/kicking/kneeing wording cleanup.
65. 12-3-1: Freeze-the-kicker timeout language restructured around “If granted.”
66. 14-4-5: Passing-play enforcement cross-reference trim.
67. 14-4-7: Onside kicks added to free-kick enforcement exceptions.
68. 14-4-9: Dead-ball foul cross-reference trim.
69. 15-3-1: Replay scope expanded to include Section 7 (fouls).
70. 15-3-7: “Backwards” corrected to “backward.”
71. 15-3-9: Game-clock review rules restructured into a lettered list.
72. 15-3-11: Own-end-zone one-yard-line placement extended to backward passes without clear recovery.
73. 15-5: Section renamed “Game Clock Administration After Review.”
74. 15-5-2: After a 10-second runoff, play clock resets to 30 with both clocks on the ready signal; a timeout to avoid the runoff resets the play clock to 25.
75. 15-6-2: Only team-requested timeouts are restored after a reversal; “can” hardens to “shall ... only.”
76. 15-9: “Article” becomes “Section.”
77. 16-1-2: End-of-regulation cross-reference trim.
We just covered a ton. Thanks everyone, I’ll be back in your inboxes again soon - RC

  Read full article: https://thespade.substack.com/p/analyzing-all-77-nfl-rule-book-changes

  
  

  
  
    The trade deadline could change a team. These mvp candidates already have

    The Baseball Nerd · The Baseball Nerd · Jul 31, 2026 · 12 min read

  

  MVP voting gets weird once you get past the obvious names. One player can dominate every offensive leaderboard and give you almost nothing with the glove. Another can trail him badly at the plate and make up chunks of the difference at shortstop, in center field, or on the bases.
That is where Smayan Srikanth of Sports Square and Pete Dwyer of The Baseball Nerd started. We each built our own top three for the American and National Leagues, and we did not try to force the ballots to match. Some names did. The reasoning often did not. By the time we got through both leagues, the more interesting question was not simply who should win MVP. It was what each of us was actually rewarding when we used the word “valuable.”
Who leads the AL MVP race at the 2026 midseason mark?

Baseball Nerd picks
1. Yordan Alvarez, Houston Astros
Start with the number that ends most conversations: 194 wRC+.
Alvarez is hitting 94 percent better than a league-average hitter, and nobody else in the American League is within 35 points of him. His .447 wOBA laps the field. His 5.3 FanGraphs WAR leads every AL position player, even with the penalty that comes from spending most of his time at designated hitter. The .322 ISO says the damage is real, not batting-average noise.
He is hitting .325/.435/.647 with 35 home runs and 80 RBI. The expected numbers are somehow even more ridiculous: a .338 xBA, .718 xSLG, and .477 xwOBA. Alvarez has not been getting away with soft contact or a fortunate run of ground balls finding holes. The underlying data suggests he could have done even more damage.
If the vote happened today on offense alone, it would be unanimous. It will not happen on offense alone, and that is where this gets interesting.
2. Nick Kurtz, Athletics
Kurtz is not second in WAR. He is not second in wRC+, either.
He is hitting .260/.398/.491 with 21 home runs and a 145 wRC+ across 425 plate appearances. Those numbers are excellent, but they do not automatically place him ahead of Junior Caminero, Ben Rice, or Bobby Witt Jr. The contact quality does.
That is where the argument starts.
Kurtz owns a 93.4 mph average exit velocity, a 57.4 percent hard-hit rate, and an 18.2 percent barrel rate. His hard-hit rate is higher than Alvarez’s, and his barrel rate is almost identical. He has also walked in 18.1 percent of his plate appearances, the highest rate among the candidates on either AL ballot.
Pitchers do not have an easy choice against him. Come into the zone, and Kurtz can hit the ball as hard as almost anyone in baseball. Stay away from him, and he will take first base.
The problem is the 32.2 percent strikeout rate. Kurtz has struck out 137 times, which has kept all that contact quality from turning into the full offensive line it looks capable of producing.
That is also why he remains so dangerous over the final two months. He does not need to start hitting the ball harder. He needs to give himself a few more chances to hit it.
Witt has accumulated more total value. Caminero and Rice have cleaner offensive numbers. Kurtz remains second on this ballot because the combination of patience, barrels, and elite hard contact gives him the best chance to change the shape of the race in a hurry.
3. Bobby Witt Jr., Kansas City Royals
Witt is the candidate the hitting leaderboard undersells.
His 119 wRC+ is nowhere near the top of the American League. Junior Caminero is at 152. Ben Rice is at 158. Kurtz is at 145.
So why is Witt here? Because those numbers measure the bat and only the bat.
Witt is hitting .279/.350/.450 with 13 home runs, but he has also stolen 30 bases while being caught five times. FanGraphs credits him with 13.4 fielding runs and 17.3 total defensive runs once his work at shortstop is included.
Put everything together, and Witt has produced 4.7 WAR. That trails only Alvarez among the AL players discussed in this article.
His expected numbers also suggest the bat should be louder. Witt has a .306 xBA, .517 xSLG, and .386 xwOBA, all well above his actual production. He has already created MVP-level value without receiving the offensive results his contact says he deserves.
A shortstop hitting 19 percent above average while playing elite defense and creating runs on the bases carries an MVP profile that a first baseman or designated hitter with a better wRC+ does not automatically surpass.
Kurtz has the more explosive offensive ceiling. Witt has already built the more complete season.
AL MVP: Smayan’s top three
1. Yordan Alvarez, Houston Astros
Forget the .328 average for a second and look at what Alvarez just did in July. He’s hitting .321 with a .640 slugging percentage through 108 games, and his 35 home runs lead the entire MLB. He rode a ten-game hitting streak, going 18-for-37 with five homers and ten RBIs in that stretch alone, and his manager literally said that he is the MVP right now. A 1.073 OPS proves that too.
2. Junior Caminero, Tampa Bay Rays
In the first 19 games of June, Caminero looked normal: two homers, a .268 average, nothing scary. Then something clicked, and over his final seven games of the month he hit .481 with a 1.347 OPS, eight homers, and 18 RBI. That stretch alone won him AL Player of the Month. He hasn’t slowed down since, riding a seven-game hit streak into the trade deadline stretch with multi-hit games in four of those seven. His OPS is ninth in all of baseball. People are already comparing him to peak Aaron Judge.
3. Ben Rice, New York Yankees
When Aaron Judge landed on the IL on June 2, the Yankees needed someone to hold the middle of that lineup together, and Rice did exactly that. He made his first All-Star team, contested in the Home Run Derby, and won AL Player of the Week twice. Through 91 games, he’s slashing .279 with 29 homers and 68 RBI, all career highs with two months still to play.
Just missed the cut
Nick Kurtz, Athletics
Before the All-Star break, Kurtz was set to start at first base for the AL. Then his thumb got in the way. A right thumb sprain landed him on the 10-day IL right before the game, and just like that, the sophomore breakout lost his moment on the biggest stage of the first half. He’d earned it. At the time of the injury, Kurtz led the entire American League in both RBI (66) and walks (76), numbers that don’t happen by accident for a 23-year-old in year two. He’s healthy again now, but he’s also lost real time in a race where Alvarez and Caminero didn’t stop running.
Who leads the NL MVP race at the 2026 midseason mark?

Baseball Nerd picks
1. Shohei Ohtani, Los Angeles Dodgers
The National League race starts with a two-line explanation.
At the plate, Ohtani is hitting .286/.391/.533 with 23 home runs, a .389 wOBA, and a 147 wRC+. On the mound, he is 8-2 with a 1.79 ERA, a 0.95 WHIP, and 95 strikeouts across 85 2/3 innings.
His bat alone would put him in the NL MVP conversation. His arm alone would put him in the Cy Young conversation. He is doing both again, which remains the argument no other candidate can reproduce.
The race is closer than it was earlier in the season. James Wood has been the better hitter by wRC+. Pete Crow-Armstrong has accumulated far more position-player WAR. Ohtani has also been unable to pitch since July 3.
He still leads this ballot because the complete package matters. A 147 wRC+ paired with a 1.79 ERA is a season that breaks the normal ways we compare players.
The only question is how long the pitching half of that case can remain frozen before someone catches him.
2. James Wood, Washington Nationals
Wood’s case is volume plus violence. He is hitting .269/.396/.550 with 30 home runs, 85 walks, and 97 runs scored.
His 155 wRC+ is the best mark among the NL position players on our ballots, and he has done it across 508 plate appearances, the heaviest workload of any elite bat in this group. No rest days, no platoon protection, no soft landing.
The batted-ball data says it is sustainable. Wood owns a 95.2 mph average exit velocity, a 58.7 percent hard-hit rate, and a 21.8 percent barrel rate. His .423 xwOBA sits above his already excellent .401 wOBA, while his .598 expected slugging percentage is nearly 50 points higher than his actual mark.
Wood has not been getting lucky. There is an argument that the results have undersold how well he has hit the ball.
The weakness in the MVP case is everything outside the batter’s box. Wood has produced 4.3 WAR, a strong total that still trails Crow-Armstrong by 2.5 wins because of the difference in defense and baserunning.
In a league without Ohtani, Wood has the strongest pure-hitting argument. Whether that is enough to clear the most complete position player in the league is where the ballot gets difficult.
3. Pete Crow-Armstrong, Chicago Cubs
Crow-Armstrong is no longer a distant alternative waiting for Ohtani or Wood to slow down.
He is hitting .285/.384/.535 with 23 home runs, 26 stolen bases, and a 151 wRC+. That offensive production alone puts him among the best hitters in the league. Then the rest of the game arrives.
FanGraphs credits Crow-Armstrong with 17.8 fielding runs, 3.7 baserunning runs, and 19.4 total defensive runs once his positional value in center field is included.
Add it all together, and he has produced 6.8 WAR. That is the highest position-player total in the data and 2.5 wins more than Wood.
Stack elite center-field defense on top of offense that has been 51 percent better than league average, and you get the most complete position player in the National League.
The only hesitation is in the expected offensive numbers. Crow-Armstrong has a .393 wOBA with a .360 xwOBA, while his .535 slugging percentage comes with a .462 expected mark. Some regression could be coming at the plate.
His defense and speed are not going anywhere. If Ohtani’s arm remains unavailable, PCA is not merely the candidate positioned to make this a race. He may already have the strongest total-value case in the league.
Who just missed the cut?
Kyle Schwarber is hitting .252/.365/.545 with 33 home runs, a 145 wRC+, and 2.5 WAR. Bryce Harper is hitting .252/.358/.488 with 22 home runs, a 128 wRC+, and 1.8 WAR.
The Phillies have two dangerous hitters, but neither has built a clean argument over Ohtani, Wood, or Crow-Armstrong. Schwarber has the power, but almost no defensive or baserunning value. Harper has a more complete game, but his offensive production has not been close enough to the top three.
NL MVP: Smayan’s top three
1. Shohei Ohtani, Los Angeles Dodgers
The league still runs through him. Ohtani hasn’t taken the mound since July 3 because of left knee irritation that’s kept him out indefinitely, needing fluid drained and a lubricant injection just to make it through the break. And it still doesn’t matter. Across 85.2 innings, he has a 1.79 ERA and a 0.95 WHIP with 95 strikeouts. He’s chasing a fourth MVP in five years, and if not for Aaron Judge in 2022, this would already be five straight. Even with the pitching taken away, and even if his hitting numbers dip a bit, he’s still the guy the other candidates have to catch.
2. Pete Crow-Armstrong, Chicago Cubs
Since May 30, nobody in baseball has been better. Over that stretch, PCA is hitting .350 with a .730 slugging percentage, 18 homers, and 14 steals, good for a 222 wRC+ that people are comparing to Willie Mays. He’s not getting there on offense alone, either. His defensive numbers sit in the 100th percentile in both Fielding Run Value and Outs Above Average, which is a fancy way of saying nobody in center field is better right now. His own team president has started saying a Crow-Armstrong walk is worth as much as a double because of what he does on the bases after. He’s on pace for a second straight 30-30 season, something no Cub has ever done in franchise history. It doesn’t matter, however good Ohtani has been this season, because PCA is making this extremely close.
3. James Wood, Washington Nationals
Wood hasn’t had a slump this season. In July alone, he’s hitting .306 with a 1.150 OPS, and pitchers have started walking him on purpose, 15+ times just this month. He leads all of baseball in runs scored (99), extra-base hits (57), and walks (89), leads the NL outright in OPS and total bases, and is top 3 in OBP and slugging. He’s already set the Nationals’ single-season franchise record for leadoff homers, and he’s a two-time NL Player of the Week this year alone. Wood can easily overtake Ohtani and PCA if he continues doing what he’s doing.
Just missed the cut
Kyle Schwarber, Philadelphia Phillies
Schwarber got to 30 home runs in 84 games this year. That’s the fastest any Phillie has ever done it, faster than Mike Schmidt, and it’s his sixth straight 30-homer season, the longest active streak in baseball. He’s currently tied with Yordan Alvarez at the top of the MLB home run leaderboard with 33 apiece. The problem for his MVP case isn’t power; it’s everything else. He’s hitting .252 with a .911 OPS, respectable but not special for a DH who doesn’t play the field. Great slugger, great streak, but a great slugger with no defensive value is a tough sell against a two-way superstar and a center fielder playing Gold Glove defense.
Our MVP picks entering the stretch run
Our American League winner is Yordan Alvarez. Pete has Nick Kurtz second and Bobby Witt Jr. third. Smayan has Junior Caminero second and Ben Rice third.
Our National League winner is Shohei Ohtani. Pete follows him with James Wood and Pete Crow-Armstrong. Smayan reverses those two, placing Crow-Armstrong second and Wood third.
The winners are unanimous between us. The reasoning behind the ballots is not.
That is what the final two months will settle. Alvarez must prove that a designated hitter can create enough offensive separation to make every other category irrelevant. Ohtani needs to return to the mound before Crow-Armstrong or Wood turns a narrowing race into a real one.


Subscribe to Sports Square and The Baseball Nerd for more baseball analysis throughout the season.
Keep up with the current MLB news with The Division Line podcast, every Monday! 

  Read full article: https://thebaseballnerd.substack.com/p/2026-mlb-mvp-race-al-nl-picks

  
  

  
  
    The first eight years and the next eight years of popular information

    Judd Legum · Popular Information · Jul 31, 2026 · 11 min read

  

  “To write the truth as I see it; to defend the weak against the strong; to fight for justice; and to seek, as best I can, to bring healing perspectives to bear on the terrible hates and fears of mankind…”
That is how investigative reporter I.F. Stone, who died in 1989, described his role as a journalist. Stone pursued these goals by publishing I.F. Stone’s Weekly, an independent newsletter, from 1953 to 1971. Stone, best known for his indefatigable scrutiny of government documents, is considered one of the top journalists of the 20th century.
Eight years ago, inspired by Stone’s legacy, I started Popular Information. Today, you are one of 540,000 people who receive Popular Information in your inbox. I am proud of what it has accomplished so far.
The reporting in this newsletter helped secure guaranteed sick leave for 170,000 restaurant workers, prompted dozens of major companies to cut off funding to Republicans who voted to overturn the 2020 election, and exposed a scheme to cripple Social Security, forcing the Trump administration to scrap its plans.
In 2026, this newsletter was honored with the David Nyhan Prize for Public Policy Journalism from the Harvard Shorenstein Center, which praised Popular Information’s work as “meticulous investigative reporting” that is “timely, fearless, and factual.” In 2023, Popular Information was featured in the Washington Post as one of a handful of “news outlets reimagining political journalism in smart ways“ and “addressing some of political journalism’s long-standing shortcomings.” In 2020, Popular Information won the Online Journalism Award for Excellence in Newsletters.
Stone was fiercely protective of his independence and, therefore, relied on readers — not corporations — to fund his work. Popular Information has taken the same approach. And for the next 24 hours, to mark our 8th anniversary, you can upgrade to a paid subscription for 28% off.
The truth is, only a small percentage of Popular Information’s readers are paid subscribers. Part of the reason is that we do not have a paywall. I believe that access to Popular Information’s reporting should not be determined by whether someone has disposable income.
But it is paid subscribers who have allowed me to hire two talented colleagues, Rebecca Crosby and Noel Simms, who make Popular Information’s most ambitious reporting possible. In the last month, paid subscribers enabled us to purchase a new tool that tracks political ads across the country — allowing us to follow the money with new precision.
If a few more people upgrade to a paid subscription, Popular Information could expose more lies, root out more corruption, and call out more hypocrites. So, if you can afford this discounted rate ($36/year or $4.32/month), please support this work.
There have been more than 1,500 editions of Popular Information since we launched. If you missed an issue or two, I understand. I’ve included some highlights from the last eight years below.
Please keep reading. And, as always, feel free to get in touch. You can reach me at judd@popular.info.
Here’s to another eight years!
With thanks,
Judd


“Watershed moment for the restaurant industry.” As the pandemic began to take hold of the nation in early 2020, Popular Information reported that restaurant group Darden Restaurants, the parent company of Olive Garden, was not offering employees paid sick leave unless required by law. Popular Information spoke to several current and former Darden employees who shared stories of workers who came into work sick to avoid missing a shift. Ten hours after Popular Information published its reporting, Darden, which previously lobbied against paid sick leave legislation, announced that all employees would receive paid sick leave benefits, effective immediately.
“...After the journalist Judd Legum pointed out its long history of fighting sick-leave policies, Darden Restaurants, which runs several restaurant chains, including Olive Garden, said that its 170,000 hourly workers would now get paid sick leave,” wrote Opinion Columnist Farhad Manjoo in the New York Times. Business Insider described the move as a “watershed moment for the restaurant industry.” The story was picked up by the New York Times, The Financial Times, CNBC, and Fox.
Research published in August 2021 by Harvard professor Daniel Schneider and UCSF professor Kristen Harknett in the peer-reviewed journal Health Affairs looked at the impact of Popular Information’s report on working conditions at Olive Garden. According to the study, this reporting “was highly effective,” dramatically increasing “employee-reported access to paid sick leave.” Further, the change in sick leave policy significantly reduced the number of employees who came to work sick at Olive Garden. “We have shown that online investigatory journalism coupled with social media activity led to substantial changes in corporate practices,” the study concluded.
Exposing and preventing a plan to cripple Social Security. On March 17, 2025, Popular Information exclusively published an internal Social Security Administration (SSA) memo that revealed plans to significantly limit phone service beginning April 1. The memo said the plan would flood already overburdened field offices with millions of additional people, creating “service disruption,” “operational strain,” and “budget shortfalls.”
After the publication of Popular Information’s report, major national news outlets, including Axios, the Washington Post, CNN, USA Today, and Newsweek, picked up the story. Popular Information was featured on The Rachel Maddow Show and Democracy Now! to discuss the report. Millions of people read the story online. Powerful advocacy groups, including the AARP, blasted the proposal.
On March 26, however, the SSA announced it was delaying the implementation until April 14. Then, on April 8, the SSA announced that it was canceling its plans to limit phone service entirely.
“Corporations’ Political Reckoning Began With a Newsletter.” Following the January 6, 2021, riot at the U.S. Capitol, Popular Information contacted 144 corporations and asked if they would continue to support members of Congress who voted to overturn the election. In response to Popular Information’s inquiry, three companies — Marriott, Blue Cross Blue Shield Association, and Commerce Bank — announced that they were suspending their donations to the 147 Republicans who objected to the certification of the Electoral College.
The report had vast ripple effects in the corporate world and was picked up by The Wall Street Journal, The Washington Post, Bloomberg, The Financial Times, Reuters, MarketWatch, Forbes, Business Insider, The Daily Beast, Axios, and other publications.
“One after another, major companies pledged this week to stop donating to politicians whose objections to America’s election results led to a riot at the U.S. Capitol. They were reacting to pressure that began with an article not in the New York Times or Washington Post, but a newsletter called Popular Information,” Bloomberg media reporter Gerry Smith wrote.
Eventually, dozens of the world’s most prominent corporations — including AT&T, Amazon, Intel, Disney, and Walmart — announced they were also suspending donations to Republican election objectors. An even larger group of companies said they were suspending all corporate PAC donations.
After our initial reporting, Popular Information tracked which corporations maintained their pledges — and which returned to business as usual.
Revealing how Trump’s Argentina bailout enriched one well-connected billionaire. On October 22, 2025, Popular Information revealed that the Trump administration’s $20 billion bailout of Argentina would benefit hedge fund billionaire Robert Citrone, a personal friend and former colleague of Treasury Secretary Scott Bessent. Popular Information’s reporting became national news, with outlets like CNN, The New Yorker, The New York Times, and CNBC picking up the story. Our work was also cited in a letter from over 50 members of Congress demanding answers from Secretary Bessent about his ties to Citrone.
Accountability for right-wing billionaire Charles Koch. On March 14, 2022, Popular Information broke the news that Koch Industries, the conglomerate run by billionaire Charles Koch, was continuing business in Russia following the Russian invasion of Ukraine. The report was picked up by several major media outlets, including the New York Times, CBS News, Newsweek, Marketwatch, Salon, and The Daily Beast.
Two days later, Popular Information uncovered how a network of pundits and groups publicly arguing against the imposition of economic sanctions on Russia was receiving funding from Charles Koch’s nonprofit network. Koch Industries made its first public statement acknowledging its Russian operations on March 17. The company insisted that exiting Russia would “do more harm than good.”
On April 6, 2022, Popular Information obtained an internal email from Charles Koch’s umbrella non-profit, Stand Together, stating the group’s opposition to economic sanctions. It also explicitly linked this position to Koch Industries’ decision to maintain its operations in Russia. On April 18, a Popular Information report revealed that a foreign policy analyst funded by Stand Together was publicly casting doubt about whether Russian forces were attacking civilians in Ukraine. On April 21, under increasing pressure, Koch Industries announced that it was halting business operations in Russia.
Protecting democracy in North Carolina. On April 15, 2025, Popular Information reported that at least 29 people had their ballots in the 2024 general election wrongly invalidated by the North Carolina Supreme Court. The state’s highest court ruled that about 260 ballots must be tossed because they were cast by people who were “never residents” of the state. The ballots — and thousands of others — were challenged by Jefferson Griffin, a Republican candidate for a seat on the North Carolina Supreme Court who lost by 734 votes to Democrat Allison Riggs. On April 16, the North Carolina Board of Elections filed a notice in federal court, citing Popular Information’s reporting, stating that the votes of people who were wrongly identified would be restored. On May 5, in a decision that referenced Popular Information’s reporting, a federal court declared Riggs the winner and Griffin conceded.
Expanded sick leave at the nation’s largest supermarket chain. As COVID-19 cases began to soar in 2020, Popular Information reported extensively on Kroger’s inadequate sick leave policies. At the time, many employees told Popular Information that they were not receiving paid sick leave, which created an incentive to work while ill. Those who did have paid sick leave explained that it came with significant restrictions. Kroger proceeded to attack Popular Information, telling HuffPost that the newsletter “only serves to divide people at a time when we should all be pulling together to manage this public health crisis.”
Popular Information then reported on Publix’s much more expansive paid sick leave policy for COVID-19. The following weekend, Kroger announced a significantly expanded paid sick leave policy for COVID-19 that largely mirrored Publix’s policy. David Leonhardt of the New York Times credited Popular Information for pressuring Kroger to change its policies and expand leave. The story was also featured in Business Insider and the podcast On the Media.
Uncovering a multi-million dollar GOP dirty tricks operation. In May and June of 2026, Popular Information exposed that Lead Left, Real Change, and other purportedly “progressive” super PACs spending millions in Democratic primaries were actually part of a GOP dirty tricks operation connected to the House Republican super PAC. Within 24 hours of our initial report, Speaker Mike Johnson was forced to respond. The story was also featured on CNN.
Pulling back the curtain on the ideological agenda of a media giant. In July 2024, Popular Information revealed that the lead anchor of Sinclair’s national evening news broadcast, Eugene Ramirez, resigned over concerns about the accuracy and right-wing bias of the content he was required to present on air. The broadcast, known as The National Desk, appears on at least 70 local television affiliates owned by Sinclair. The report detailed how a small group of operatives embedded in Sinclair’s headquarters pushes right-wing propaganda dressed up as news to local outlets, where it is given the imprimatur of mainstream media brands, including NBC, ABC, and CBS. The story was covered in The Daily Beast, the Columbia Journalism Review, and NPR.
Exposing the consequences of Trump’s pardons. Jaime Davidson, a drug kingpin convicted in the murder of a federal law enforcement officer, had his life sentence commuted by Trump. In September 2024, Popular Information uncovered that Davidson, after being set free by Trump, was accused by authorities of strangling his wife during a 2023 dispute. Davidson was subsequently convicted by a jury of domestic violence, and sentenced to three months in jail. Our reporting was picked up by the New York Times, Newsweek, the New York Daily News, the Orlando Sentinel, the Syracuse Post-Standard, and other outlets.
A scandal in Tennessee, exposed. In April 2023, Popular Information broke the news that Tennessee House Speaker Cameron Sexton (R) secretly purchased a $600,000 home in Nashville. Our reporting forced Sexton to admit that his family lives in Nashville and raised serious questions about whether Sexton can legally represent a district two hours away. We also revealed that Sexton overcharged Tennessee taxpayers $78,000 by collecting per diem payments reserved for representatives who live more than 50 miles from Nashville.

The news generated a flurry of national and local media coverage, including a lengthy piece in the Tennessean, the state’s largest paper. A non-profit watchdog group called for state and federal criminal investigations into Sexton’s conduct. More than a dozen residents of Sexton’s district filed a civil complaint with the Tennessee Attorney General based on Popular Information’s reporting.

  Read full article: https://popular.info/p/the-first-eight-years-and-the-next

  
  

  
  
    Links for July 2026

    Scott Alexander · Astral Codex Ten · Jul 30, 2026 · 22 min read

  

  [continued from Part 1 here. I haven’t independently verified each link. On average, commenters will end up spotting evidence that around two or three of the links in each links post are wrong or misleading. I correct these as I see them, and will highlight important corrections later, but I can’t guarantee I will have caught them all by the time you read this.]
41: Today in etymology, h/t @TheHistoryOfTh2: “don” (as in to don gay apparel) was originally a contraction of do on; “doff” (as in to doff one’s hat) was originally a contraction of do off. Related: the archaic word “nigh”, meaning close, is mostly forgotten except in the phrase “the end is nigh”. But its comparative (nigh-er) survives as “near”, and its superlative (nigh-est) survives as “next”.
42: This @St_Rev tweet helped me connect different forms of mystical experience in a productive way:

43: There’s a lot of bad criticism of Pangram, but Freddie de Boer’s seems fair enough. He gives some good examples of Pangram’s AI percent tracker (eg “100% AI-written”) behaving in bizarre ways. The CEO of Pangram showed up in the comments and admitted the behavior was bizarre; he attributed it to Pangram chunking text into ~300-word intervals, so anything that relies on sub-300-word resolution will give bad results. The synthesis AIUI is that you can still trust Pangram for long documents, but shorter excerpts will at the very least have the wrong percent attached to them. Since most people use Pangram for long documents, I don’t think this needs to be more than an asterisk, but it’s still good to know. [update: allegedly fixed in Pangram 4, h/t Leber]
44: Two new St. Augustine sermons discovered in a Polish monastery; probably real. My favorite response is @hradzka’s: “We got more St. Augustine before The Winds Of Winter”.
45: Claim: AI is now better at persuading people than expert humans like champion debaters and professional canvassers (paper, tweet thread). This remained true even when “expert humans chose their issues, researched in advance, underwent hours of live, structured practice, and were incentivized with £1,000 cash bonuses” and even after “experts received a coaching tool that let them practice against the AI that beat them, review their performance history, and see what AI would have said at key moments”, and it remained true in a situation with real-world consequences (convincing people to actually donate money to a real charity). However, the AIs regress back to human level when forced to respond “at human speeds and with human-length messages”.
Obviously this is just one, slightly hokey operationalization of “persuasion” and they still can’t do miracles. Still, this is a good time to reread my post Sakana, Strawberry, and Scary AI. In the past, we thought “AGI” would “be here” when AIs could play chess, prove novel mathematical theorems, create art, or write award-winning short stories; now all those things have happened, but they feel sort of like “cheating” and like they shouldn’t count. Likewise, in the past, we thought we’d agree that AI was “dangerous” after it hacked out of its sandbox, lied to users, or tried to escape monitoring. Again all those things have happened; again, they somehow feel too cheap. This paper seems like the same process coming for “superpersuasion”. We thought there would be some cool scary high-tech future where AIs could outpersuade humans. Now that it’s happened, it’s only happening for some specific boring reason, in some specific situation, so it feels like it shouldn’t count.
There’s plausibly a motte-and-bailey going on here between “AI could never outpersuade humans” and “AI could never do godlike persuasion where it can persuade anyone of anything in one second”. While the latter remains dubious, the only intuitively-compelling specific fundamental limit was “the human level”; now that that’s been breached, we get to see how far it takes us.
46: Nominative determinism, h/t @doubleunplussed: engineer Tom di Mino claims to have cracked Linear A, the writing system of ancient Crete. The markets are skeptical:

47: “If Persona Selection underlies alignment, why is it hard to get AIs to be honest? Tell them they’re Fred Rogers, Immanuel Kant, or Ned Stark.” Eliezer’s answer here on Twitter, but worth thinking about on your own first.
48: More interesting things happening in AI alignment:
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    The stupidest imaginable excuses for surveillance pricing

    Cory Doctorow · Pluralistic · Jul 30, 2026 · 12 min read

  

  Today's links


	The stupidest imaginable excuses for surveillance pricing: Since 1850, San Francisco's Chamber of Commerce has been pissing in our mouths and calling it rain.


	Hey look at this: Delights to delectate.


	Object permanence: RIP Wau Holland; Diebold voting machines suck; How to steal an RFID-locked car; Pirates are big spenders; You can't fight enshittification.


	Upcoming appearances: Edinburgh, Sydney, Melbourne, Brighton, London, South Bend.


	Recent appearances: Where I've been.


	Latest books: You keep readin' em, I'll keep writin' 'em.


	Upcoming books: Like I said, I'll keep writin' 'em.


	Colophon: All the rest.








The stupidest imaginable excuses for surveillance pricing (permalink)

With "surveillance pricing," businesses have finally found something AI can do way, way, way better than people: price gouging.

As the name suggests, "surveillance pricing" is the practice of charging every customer a different price for every transaction, based on the massive surveillance dossiers that Big Tech companies and data-brokers have assembled on everyone in the world. Congress hasn't updated federal consumer privacy law since 1988 (when they passed a law banning the disclosure of VHS rentals), so pretty much any form of consumer surveillance is fair game.

This is where the AI comes in. One thing AI is indisputably great for is multivariate statistical analysis. You can feed an AI "behavioral data" (information about where you go, what you do, what you buy, who you talk to and what you say) about all of your customers and ask it to cluster them according to their shared traits. Then you can direct the AI to automatically run a series of small experiments to discover the maximum markup each group will stomach under which circumstances.

This works without you having to direct the AI to rip off certain groups of people – it will simply find the most vulnerable people and rip them off the most. If you're hiring in an industry that practices a lot of tacit racial discrimination, a system like this can figure out on its own that people of color typically accept lower wages because there are fewer employers bidding for their labor, and recommend lowball salary offers, all without you ever typing "please be racist" into your AI prompt.

This works so well that Google has announced that it is their plan for making a profit off of AI, after losing hundreds of billions of dollars on chatbots:

https://pluralistic.net/2026/01/21/cod-marxism/#wannamaker-slain

In the before times, marketers and demographers had to dream up demographic categories based on limited data and run focus groups to figure out how to maximize revenue from each market segment. Now an AI can segment the data to any degree you choose, and continuously, automatically experiment on each segment to find their weak spots.

It's "theory-free." You don't have to discover why a group is willing to pay more under a given set of circumstances, you merely have to observe and weaponize this fact. You don't have to know why one group of purchasers consistently accept higher prices between 6AM and 8AM – you can just automatically jack up prices on them without knowing or caring that you're gouging parents of young children who are re-ordering essential supplies while trying to get their kids to school in the morning.

I thought up that example. I don't know if it's really happening. But here's something that really is happening: ecommerce sites charge parents of newborns extra when they order thermometers in the middle of the night. I'm not saying that anyone ever sat down and said, "Parents with sick children will pay whatever we charge for a thermometer at 2AM." They didn't have to: this is the kind of thing an automated system can do without any human intervention:

https://www.ftc.gov/system/files/ftc_gov/pdf/p246202_surveillancepricing6bstudy_researchsummaries_redacted.pdf

The goal of surveillance pricing is to shift all the "consumer surplus" (the difference between the highest price you're willing to pay and the price you actually pay) to companies. It's a form of cod-Marxism where you are gouged according to your ability (to pay) and charged according to the desperation of your need:

https://pluralistic.net/2025/01/11/socialism-for-the-wealthy/#rugged-individualism-for-the-poor

The problems of surveillance pricing are well documented. Under Biden, the FTC did a landmark study on the practice, developing a rich factual record that documents the role surveillance pricing plays in the affordability crisis:

https://pluralistic.net/2024/07/24/gouging-the-all-seeing-eye/#i-spy

Companies are already using this technology to rip you off, and they're slavering for the chance to do more of it. Instacart was recently caught marking up some shoppers' items by as much as a third:

https://pluralistic.net/2025/12/11/nothing-personal/#instacartography

The problem is that as much as companies love this, shoppers hate it. Last summer, Delta announced that it was going to surveillance price every seat on every flight, only to face such a massive backlash that they had to make another announcement bemoaning the fact that we'd all misunderstood their (unambiguous and extremely damning) announcement and they were actually going to do no such thing:

https://pluralistic.net/2025/07/30/efficiency-washing/#medallion-clubbed

One thing the Mamdani campaign impressed upon every politician in the country is that people are pissed about affordability and they will support anyone who stands up for the public against AI-equipped price gougers. The problem of course is that those price gougers are highly organized and have deep treasuries (stuffed with money they stole from us). With surveillance pricing, politicians face a familiar conundrum: if they do the thing that's popular with voters, they'll enrage donors.

One way to cut this knot is to enact legislation that seems to address the problem, but stuff it with so many loopholes that it does nothing. This lets you declare yourself the people's champion without doing anything to protect them from the donors who prey on your voters. That's the approach they took in Maryland:

https://pluralistic.net/2026/04/30/something-must-be-done/#there-ive-done-something

But in California, they're actually doing something about surveillance pricing. AB-2564 is a smart, well-written bill that bans surveillance pricing. It contains an easily evaluated test for surveillance pricing and carves out legitimate reasons for offering different prices for the same purchase (for example, when it costs more to deliver the product or service):

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202520260AB2564

Now we're in for the hard yards of turning this bill into a law. That's where California's cities come in. When municipal governments pass resolutions supporting a state bill, it makes it much easier to get that bill through the state legislature (and conversely, without support from major cities, it's that much easier to kill the bill before it becomes law).

A few days ago, the San Francisco Board of Supervisors was on the verge of passing a resolution in support of AB-2564. Now, that vote is stalled, thanks to a letter sent by the San Francisco Chamber of Commerce, an organization that has been pissing in San Franciscans' faces and telling them it was raining since 1850:

https://www.sfexaminer.com/news/community/board-not-yet-ready-to-weigh-in-on-state-surveillance-pricing-ban/article_0ae4d143-cced-4988-abda-0b71bcbe524c.html

The Chamber's letter is – to use a technical term – flaming garbage. It raises the most spurious objections imaginable, claims about the bill's language that are belied by its plain, easily understood text. These objections are demolished in a letter the Electronic Frontier Foundation sent to the Supervisors:

https://www.eff.org/document/letter-sf-bos-re-surveillance

In the letter, EFF explains that claims that surveillance pricing will lower prices are overblown and not borne out by evidence. But more importantly – as EFF points out – privacy is a human right, and the idea that you should have to give up your privacy to get a fair price is just a fancy way of saying that privacy should be the exclusive preserve of people who can afford to pay more:

https://www.eff.org/wp/privacy-first-better-way-address-online-harms#Legislation

EFF's letter goes on to address the Chamber's objections. Far from creating uncertainty about which conduct the bill addresses, AB-2564 crisply defines surveillance pricing as:


  a customized price for a good for a specific consumer or group of consumers based, in whole or in part, on personally identifiable information collected through electronic surveillance.



The Chamber raises other tired objections, falsely claiming that banning surveillance pricing will end common discounting strategies like offering seniors cheaper movie tickets, or giving cheaper rates to retain customers who call to cancel their service. EFF replies by pointing out that all the Chamber's concerns are covered by the three comprehensive carve-outs in the bill: the ability to charge higher rates when it costs more to service a given customer; offering discounts to retain customers who want to cancel their service; and finally, discounts for criteria anyone can meet (like an "early bird special"), for membership in a broadly defined group (like "seniors"), or for participation in a loyalty program.

The San Francisco Supervisors could have figured out at a glance that the Chamber was bullshitting them. All it takes is a cursory read of the statute. But now they don't even have to do that: EFF has painstakingly debullshittified the Chamber's FUD.

Surveillance pricing is grossly offensive. When a company charges me $0.50 for a product that it charges you $1 for, they're essentially saying that your dollars are worth half as much as mine are. Companies shouldn't be able to reach into your wallet or your bank account and chop your money in half:

https://pluralistic.net/2025/06/24/price-discrimination/#

No wonder AB-2564 has plenty of backers, from EFF to Consumers Union:

https://advocacy.consumerreports.org/press_release/california-state-assembly-passes-key-bill-to-prohibit-surveillance-pricing/

San Francisco's city government should be on that list of supporters.

(Image: Takkk, CC BY-SA 3.0, modified)




Hey look at this (permalink)



	Louis Brandeis: The Empiricist https://prospect.org/2026/07/30/aug-2026-louis-brandeis-the-empiricist/


	
The Rent Is Higher Than You Think https://economicpopulist.substack.com/p/the-rent-is-higher-than-you-think








Object permanence (permalink)

#25yrsago RIP, Wau Holland, founder of the legendary hacker clan, the Chaos Computer Club. https://web.archive.org/web/20010805192406/https://www.wired.com/news/culture/0,1284,45728,00.html

#20yrsago Diebold voting machines can be beaten with a switch-flip https://web.archive.org/web/20061007120702/http://openvotingfoundation.org/tiki-read_article.php?articleId=1

#20yrsago How thieves steal RFID-enabled cars https://web.archive.org/web/20060812065423/https://www.wired.com/wired/archive/14.08/carkey_pr.html

#15yrsago Official London anti-terrorist publication says anarchists should be reported to local police https://web.archive.org/web/20110801233618/https://communitysafe.gov.uk/articles/5962-griffin-weekly-briefing-sheet-attached/attachments/801/download.pdf

#15yrsago French copyright enforcers: “Pirates are big spenders on legit content” https://www.techdirt.com/2011/07/28/another-day-another-study-that-says-pirates-are-best-customers-this-time-hadopi/

#15yrsago Perma-cookie wars continue: KISSMetrics sneaks cookies back onto your computer even if you turn off every cookie vector https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1898390

#1yrago You can't fight enshittification https://pluralistic.net/2025/07/31/unsatisfying-answers/#systemic-problems




Upcoming appearances (permalink)



	Virtual: EFFecting Change: Who the Machine Serves, Aug 12

https://www.eff.org/event/effecting-change-who-machine-serves


	
Edinburgh International Book Festival with Jimmy Wales, Aug 17
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    Why is everyone trying to build a Solid-State battery?

    Brian Potter · Construction Physics · Jul 30, 2026 · 11 min read

  

  A battery technology that’s getting a lot of attention is solid-state batteries, lithium-ion batteries that replace the liquid electrolyte with a solid material. Chinese battery manufacturer CATL alone had more than 1,000 people devoted to solid-state battery research as of 2024, and battery manufacturers like BYD, LG, and Samsung are also working on the technology. US and European startups making solid-state batteries have collectively raised over $4 billion as of 2025.
Solid-state batteries have several potential advantages over the lithium-ion batteries with liquid electrolyte we use now. For one, replacing the liquid electrolyte with a solid should allow for lighter batteries, requiring less mass per unit of energy delivered. And because the liquid electrolyte currently used in batteries is flammable, replacing it with a solid could make batteries safer and less susceptible to fire.
I wanted to better understand why, exactly, solid-state batteries have these advantages compared to conventional lithium-ion batteries, and how they fit into the broader arc of lithium battery improvements.
Battery basics
Batteries supply energy by way of chemical reactions. And chemical reactions, regardless of the chemicals involved, all release or absorb energy using the same mechanism: an electron or electrons move from one potential energy well to another. In a chemical reaction that gives off energy (an exothermic reaction), electrons move from a higher potential well to a lower potential well, giving off energy in the process.
“Potential well” is fairly abstract, so I find it useful to consider an analogy with gravity. Say a ball is in a shallow groove at the top of a tall hill, and there’s another shallow groove at the bottom. The ball is being tugged downward by gravity, which gives it potential energy, a function of how much mass the ball has and how high it is above the bottom of the hill. By itself, the ball at the top of the hill won’t move, but if you give it a little push to nudge it out of its groove, it will roll downhill, releasing its potential energy in the process. This potential energy is converted to kinetic energy (the velocity of the ball), which in turn converts to thermal energy from friction, slowing the ball down until it stops in the lower groove.
Chemical reactions work in a somewhat similar way. But instead of gravity, the potential energy comes from electromagnetism: the positively charged nuclei tugging on the negatively charged electrons. In an exothermic reaction, atoms start in some particular “groove,” their electrons in some particular arrangement. But if you give the atoms a little kick (say, by heating them up so their collisions become more energetic), you can knock them out of their groove, letting them “roll downhill” into a lower-energy configuration, converting their electric potential energy in the process. Some of that potential energy (half, in fact) will go to increasing the electrons’ velocities; the rest will be released as vibration (heat), or as a photon.
So, for instance, say you start with one methane molecule (one carbon and four hydrogens, CH4) and two oxygen molecules (each with two oxygen atoms, O2). These molecules start with their electrons in a particular configuration, the oxygen atoms bonded with each other and the hydrogen atoms bonded with the carbon. At room temperature, O2 and CH4 largely won’t react with each other: each is sitting in its own potential well that takes energy to climb out of. But give them a kick by adding heat, and they can “fall downhill,” going through a series of reactions and ending up in a lower-energy configuration — the hydrogen and carbon atoms each bond with oxygen, forming H2O and CO2. The resulting electron configurations are in lower potential energy wells, with much of the difference being released as heat.
Lithium-ion batteries work by using, unsurprisingly, chemical reactions with lithium. When a lithium-ion battery discharges, lithium ions and their electrons “fall downhill,” moving from one configuration at the anode (inserted between sheets of graphite, known as “intercalation”) into a different, lower-energy configuration at the cathode (intercalated in another material, such as lithium iron phosphate, LiFePO4). The battery is structured to capture energy from this reaction. Lithium ions can pass from the anode into the electrolyte, but electrons can’t: they must go around, through a metallic conductor that connects the anode and the cathode. This flow of electrons is the electrical current that batteries generate. (When a battery is charging, the reverse happens: a voltage placed on the conductor forces electrons back uphill into the anode, with lithium ions flowing back through the electrolyte to keep the charge balanced.)1

Lithium is a favored choice for a battery because an electron leaving lithium has farther to fall than an electron leaving any other metal when coupled with the appropriate reactant. Lithium is also a very light atom (an atomic mass of around 7), which, combined with the large “drop,” means that lithium reactions yield a high amount of energy. Per unit mass, lithium reactions release roughly as much energy as burning gasoline.
But if this is true, why are lithium-ion batteries so much less energy dense than gasoline?

One big reason is the oxidizer. The chemical reactions we rely on for energy typically require some downhill destination for electrons to end up at, which is known as an oxidizer. When burning gasoline, the oxidizer is oxygen in the surrounding air: inside a gasoline engine, fuel and air are mixed together and then ignited, triggering the chemical reaction — an explosion — that powers the engine. Gasoline-powered cars, in other words, don’t need to carry their oxidizer with them, because there’s always one available in the surroundings.
Lithium-ion batteries, on the other hand, aren’t so fortunate. They need to carry their electron destination with them, in the form of the cathode. This adds a lot of extra mass compared to what a gasoline-powered car needs to carry. If a car needed to carry its own oxidizer with it, it would need about 3.5 kilograms of oxygen for every 1 kilogram of gasoline.
More generally, it just requires a lot of material scaffolding to structure the lithium reaction in a way that lets you extract energy from it in the form of electric current. At the anode, each lithium ion requires an additional six atoms of carbon, forming graphite sheets that the lithium ions can nestle into. A similar intercalation structure is required at the cathode. On top of this is the extra mass for the electrolyte, the separator, the current collectors, and so on. As of 2019, every gram of reacting lithium in a battery required about 70 grams of supporting material (though this number has probably fallen somewhat since then).

Without this material scaffolding, the reaction can still take place, but in a non-useful way. If something creates a direct path between the cathode and the anode, the reaction will run nearly instantly, creating a lot of heat and triggering other chemical reactions that will destroy the battery, but no useful electric current. Modern battery design, in fact, takes a lot of effort to prevent these runaway reactions from taking place.
The benefit of all this material scaffolding, of course, is that you can use the same chemicals for the reaction over and over again. The intercalating electrodes on modern lithium-ion batteries in particular are very good at this; because the electrode structure is maintained when the battery charges/discharges, lithium-ion batteries can be used for very large numbers of cycles while maintaining most of their capacity. When you burn gasoline, on the other hand, you’re discharging the products of the reaction continuously (which, of course, is the whole reason we want to switch away from fossil fuels in the first place, to stop the discharged CO2 from building up in the atmosphere). You could, theoretically, dispose of the lithium-ion battery’s scaffolding by having some sort of lithium-based internal combustion engine, but this would work terribly and be outrageously expensive to run (though some people are interested in using oxygen in the air as a battery oxidizer with lithium-air batteries).
The promise of solid-state batteries
The major potential benefit of solid-state batteries is a substantial reduction in this material scaffolding.
A pernicious issue with current lithium-ion batteries is dendrites. As we’ve noted, at the anode, lithium ions are nestled between sheets of graphite. But the anode holds the lithium ions very loosely, only slightly better than metallic lithium does. This is useful, because ions can easily migrate into the electrolyte, thus letting the battery work, but it’s a double-edged sword: under the right conditions, the lithium ions that are supposed to enter the anode during charging might instead acquire an electron at the surface of the anode, forming tree-shaped structures of metallic lithium called dendrites, instead of nestling between the sheets of graphite. If a dendrite pierces the separator between the anode and the cathode, it creates a direct path between the two, letting that runaway reaction that batteries are designed to prevent take place. (This doesn’t immediately react all the lithium in the battery — as electric current flows through the dendrite, the dendrite heats up, eventually melting and breaking the path — but the heat from the brief reaction can be enough to trigger other chemical reactions, resulting in thermal runaway and destroying the battery.) A great deal of battery development effort is devoted to preventing these dendrites from forming.

If, however, the liquid electrolyte were replaced with some sort of solid material, these dendrites might stop being a problem.2 With a strong, solid electrolyte, dendrites wouldn’t (in theory) be able to make their way through it, though with current solid electrolytes dendrites still seem to find their way through. And if the risk of dendrites were eliminated, you could switch to a different anode, dispensing with the graphite intercalating structure entirely, using an anode of pure lithium metal.3 And because the solid material would eliminate the flammable electrolyte, the resulting battery might be safer as well.
Solid-state batteries probably aren’t imminent — the chairman of CATL ranks them as 4 out of 9 on the technological readiness scale, and has indicated that commercial viability “has yet to be established.” But the expectation that they could be “[p]otentially safer, more energy dense, and perhaps eventually cheaper than today’s batteries” is pushing manufacturers around the world to try and make them happen.
Thanks to Austin Vernon for reading a draft of this. All errors are my own.
1The reason that electrons migrate during discharge is somewhat complex. At the anode, lithium ions migrate into the electrolyte, because the electrolyte is a more appealing location with a lower potential energy well. At the cathode, the reverse occurs; lithium ions migrate from the electrolyte into the cathode. At each electrode, this creates a net charge which generates an electric field, which stops further migration. But because you now have a net negative charge at the anode interface (since positively charged lithium ions have left) and a net positive charge at the cathode interface (because positively charged lithium ions have entered), electrons flow between the two electrodes when they’re connected by a conductor to equalize the charges. But because each arriving electron is paired with an arriving lithium ion, the charge differences between the anode and the cathode don’t equalize, letting current flow continuously until there’s no more room for lithium ions in the cathode or no more lithium ions left in the anode (though most batteries have a cutoff that stops current flowing when the voltage drops below some level).


2In a crystalline solid electrolyte, lithium ions migrate through it by hopping from one vacancy in a solid crystal lattice to the next. Thanks to their thermal energy, the ions vibrate back and forth trillions of times per second, and occasionally a vibration will have enough energy and be in the correct direction to squeeze past the surrounding atoms into a nearby vacancy.


3A company in the 1980s, Moli Energy, tried to make lithium batteries with lithium metal anodes but gave up after dendrite problems caused their batteries to catch fire, requiring a massive recall.
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On Instagram, a young woman with dark hair stares intensely into the camera. “We’re losing our country,” the text reads.
The video cuts to fields of solar panels.
“This is what their ‘clean energy’ looks like,” the caption says, as footage flashes between barren trees and wire fences. “This is what it has done to our nature. Our countryside.”

The April post, which has more than 32,000 likes, belongs to Alexandra Fasulo, a 33-year-old influencer in upstate New York who has created one of the most prolific anti-solar campaigns on the Internet.
This year alone, Fasulo has posted about solar more than 500 times, portraying U.S. utility-scale renewable development as a foreign-backed corporate Trojan horse designed to grab American farmland and harm the environment. She has over 2 million followers across platforms.
Part of what makes Fasulo’s campaign so effective is that it begins with a concern many progressives and environmentalists share: that a cleaner energy system should not be built carelessly on the ecosystems it is meant to help protect.
But on Fasulo’s accounts, that concern has ballooned into a larger, more conspiratorial argument: one that makes the renewable energy industry seem far more sinister than the fossil fuel industry it is supposed to replace.

Her arguments are now being echoed by the fossil-fueled Trump administration. In late June, the EPA and USDA accused New York of “fast-[tracking] industrial solar projects on some of America’s most productive farmland,” and demanded answers from Gov. Kathy Hochul. Days later, Fasulo appeared in Washington for Trump’s “Lawfare Partnership,” was cited and pictured in its press materials, and later cheered Energy Secretary Chris Wright’s move to end new wind and solar subsidies, calling it a “huge step in solar and wind destroying the U.S.”
So who is Alexandra Fasulo? How much of what she tells her millions of followers is true? And how did one local fight over one solar project become a blueprint for the next phase of climate obstruction nationwide?
The answer begins where her case is strongest: Fort Edward, New York.
From homesteading influencer to anti-solar crusader 
Before becoming one of the most prominent anti-solar voices online, Fasulo was living in Florida, running a successful freelance writing business which CNBC profiled as earning $378,000 a year.
She told HEATED that, in 2023, Hurricane Ian destroyed her home. So she moved back to upstate New York, where she’s from, and took out a loan to buy just under six acres of undeveloped land in Schuylerville.
Fasulo then started a pollinator farm and became a homesteading influencer. She documented the land’s transformation: hiring Amish builders to put up her barn, planting garlic, selling eggs and dried herbs. She published how-to videos about finding affordable farmland, buying land with loans, and the costs of starting a farm. It was wholesome, financially transparent, highly watchable content.
Soon after, however, her attention turned to solar: specifically, a proposed 100-megawatt solar project about 12 miles away from her farm—and alongside protected habitat for the fastest-declining group of birds in North America. 

The issues with Fort Edward Solar
Fasulo was hardly the only person alarmed by the location of Fort Edward Solar. 
Formally proposed by Canadian energy company Boralex in 2024, the original site covered roughly 750 acres near the Washington County Grasslands Wildlife Management Area, a former farm site managed by the state for grassland bird habitat, and a National Audubon Society-designated Important Bird Area.

By September 2025, Boralex had cut the proposed footprint to approximately 527 acres, partly in response to concerns from Audubon. But that did little to quiet the opposition. The project’s public comment docket drew more than 250 submissions, the vast majority opposed.

Among the critics was Grassland Bird Trust, a New York nonprofit that has spent more than a decade protecting habitat for declining birds. Mark Di Ianni, a Trust volunteer, wrote that Boralex representatives had acknowledged the site’s ecological importance but selected it because its “flat, open terrain and proximity to transmission lines” made it economically attractive.

Solar development runs into this problem again and again. The landscapes that are easiest to build on—large, flat, treeless fields—are often valuable to birds and wildlife for precisely the same reasons. And transmission lines do not run everywhere, so developers look for places where the electricity can be connected to the grid without making the project prohibitively expensive. 
The tension is also hardly unique to renewable energy. It is a familiar feature of capitalism: The cheapest place for a company to build is often one where some of the true costs can be passed on to communities and ecosystems.
This was the conflict Fasulo walked into in September 2025, when she attended a public hearing about the project. “I brought my mom and my best friend with me,” she said, hoping they could make a difference.
Instead, they left convinced the process was theater. “It was very apparent that this was a done deal before they held this hearing,” she said. “So why waste the public’s time?”
A social media campaign emerges
In the months that followed, Fasulo turned Fort Edward into the center of a new social media campaign against Big Solar.

She began posting prolifically about the project and founded the American Land Rescue Fund, a nonprofit now funding legal challenges against the state Office of Renewable Energy Siting and Electric Transmission, or ORES, the agency overseeing Fort Edward.
She also commissioned Hudsonia, an environmental nonprofit based at Bard College, to conduct an independent study of the site. The resulting report bolstered the strongest part of her case, concluding that Fort Edward was too biologically diverse to sacrifice for utility-scale solar and that state regulations had failed to protect it.
Audubon leaders agreed. “The project area is not simply good habitat; it is priority habitat repeatedly identified in conservation plans,” Michael Burger and Matt Roos wrote in a March 2026 op-ed. “Few landscapes in New York carry this level of ecological significance.”
But even as the environmental case against the location grew stronger, the project continued to advance. Eventually, the Grassland Bird Trust mounted a legal challenge to the project.
Then, on May 19, the Trust and Boralex announced an agreement: In exchange for dropping the legal challenge, Boralex would acquire and permanently protect a comparable piece of grassland bird habitat nearby.
One week later, ORES gave Fort Edward Solar its final approval.
To Fasulo, the outcome confirmed what she had believed since the hearing: The system was rigged. She saw the Grassland Bird Trust’s agreement as further evidence that the institutions involved in the process could not be trusted. Because the Trust accepts money from New York State, she argued, it was always going to accommodate a project meant to advance the state’s climate goals. (About 30 percent of the Trust’s 2024 budget came from a state grant.)
The conservationists who shared Fasulo’s alarm, however, did not follow her to the same conclusion. For Audubon, the lesson of Fort Edward was that New York needed stronger environmental rules—ones that could advance solar development without sacrificing priority grassland-bird habitat. Erik Kiviat, the Hudsonia executive director whose report Fasulo had commissioned, likewise told HEATED that his organization remained “strong supporters of solar energy generation” due to climate change, a serious threat to birds across the world.
The conservation groups, in other words, see Fort Edward as a reason to build solar differently. 
Fasulo, however, does not appear to accept why solar needs to be built at all.
The climate elephant in the room
The reason New York and other states are trying to build so much solar is simple: to replace the fossil fuels overheating the planet. Climate change is already intensifying heat, drought, fires, floods, and ecological collapse—damaging the same farms, birds, forests, wetlands, and endangered species Fasulo says she wants to protect.
But Fasulo says New York has done enough on climate. “Upstate New York is already nearly an emissions-free grid thanks to hydro and nuclear,” she said. “So upstate New York isn’t contributing to global warming currently.”
The Upstate grid is indeed roughly 90 percent emissions-free. But fossil fuel plants still help power the region, and electricity demand is rising rapidly. Every time New York adds new demand—a housing development, a factory, a data center—that electricity has to come from somewhere. If there is not enough new renewable power available, the gap gets filled by methane gas.
That raised a central question: if Fasulo rejects New York’s climate rationale for solar, does she accept the scientific consensus that fossil fuels are driving dangerous planetary warming?
When I asked, she said fossil fuels were outside her expertise. “I’d like to stick to speaking about ORES, solar, and wind,” she said.
But fossil fuels are the primary reason for the renewable buildout she so fiercely opposes, now at the national level. So I pressed her. “Come on,” I said. “Do you believe fossil fuels cause climate change?”
Fasulo did not answer the question. 
“I believe that grassland, forests, and wetlands are our planet’s built-in ability to sequester excess carbon out of the atmosphere and regulate the planet’s temperature,” she said. “And I think clearing all of them off of the planet for [solar] panels made in China makes a lot less sense than allowing our planet’s habitat to take care of the atmosphere as it always has for thousands of years.”
She continued: “I believe that if all of these corporations were to leave our forests and grasslands and wetlands alone … it would lower the temperatures on our planet more effectively than mining and destroying the environment. They’re mining to create these panels. They’re manufactured in China and they’re sent here 4,000 or 8,000 miles, whatever it is, using fossil fuels. That’s what’s ironic to me.”
She’s right that forests, wetlands, and grasslands are crucial carbon sinks. And solar panels do require mining, manufacturing, and shipping.
But Fasulo is mistaken that the planet can simply “take care of the atmosphere”—at least, not while humans keep pumping heat-trapping chemicals into it at an unprecedented rate. Natural carbon sinks can slow the buildup of climate pollution. They cannot cancel out an energy system that keeps adding more and more.
In addition, the climate pollution from making and transporting solar panels is tiny compared to the emissions they avoid once operating. According to the International Energy Agency, shipping accounts for about 3 percent of a solar panel’s total carbon footprint, and panels typically offset their manufacturing emissions within four to eight months. A fossil fuel plant, by contrast, requires fuel to be extracted, transported, and burned for as long as it operates.
Her answer also turns a real dispute over one ecologically sensitive solar project into a vision of corporations clearing “all” the planet’s forests, grasslands, and wetlands for panels. No proposed solar buildout remotely resembles that scenario.
Fasulo’s misleading arguments
I began to see this as a pattern in some of Fasulo’s arguments against industrial solar: Legitimate concerns were often inflated into sweeping conclusions with shaky evidence.
Take, for example, Fasulo’s rhetoric about solar fueling “one of the biggest land grabs in US history.” She often warns that $24 trillion worth of farmland is going to change hands as farmers retire, and that renewables will be a major part of that transfer. “I would argue that solar is at the front of the land grab,” she wrote.
A large generational transfer of farmland is certainly underway, but the $24 trillion figure is inaccurate. The statistic, which she told HEATED came from The Farmers’ Almanac, does not refer to farmland, but all U.S. real estate. It originates with a real estate brokerage.
The available data also do not support the idea that solar is poised to swallow American agriculture. The USDA Economic Research Service says wind and solar directly affected less than 0.05 percent of U.S. farmland in 2020. Six years later, that figure has risen—solar development currently occupies 0.07 percent of U.S. farmland, according to a June analysis from the Solar Energy Industries Association, the solar industry trade group.
Even under the Department of Energy’s ambitious target of supplying 40 to 45 percent of U.S. electricity with solar by 2050, solar would require roughly 1.15 percent of U.S. farmland, according to the DOE. By comparison, corn grown for ethanol already uses 4.5 percent.
Fasulo has also claimed that solar is not just eating up farmland, but prime farmland for food and grazing. “When all of the available arable farmland hosts windmills and solar panels, where will the animals go?” she wrote. “Where will our food come from?” But SEIA asserts that no state has more than 0.5 percent of its prime farmland in solar. And nationally, abandoned prime farmland outnumbers prime farmland used for solar by 43 to one.

Fasulo also frequently portrays solar panels on farmland as synonymous with barren, permanently destroyed soil. That can happen, particularly during construction. Heavy machinery can compact soil and disrupt drainage. Poorly managed projects can remove vegetation, increase erosion, or make it harder to return the land to agricultural use. A conventional utility-scale solar project will also generally remove that land from crop production for its operating life, often 25 years or longer.
But installing solar panels does not automatically destroy farmland.  In some cases, especially on intensively managed fields, solar projects can give soil a rest by replacing annual crop production with grasses, pollinator habitat, or native vegetation that helps retain moisture, build organic carbon, and reduce erosion. 
A rapidly growing sector known as agrivoltaics—which at its most basic is simply growing crops or grazing livestock beneath solar panels—proves that cleaner energy and agriculture can coexist. By elevating the arrays or using tracking panels that shift with the sun, farmers can create a partial-shade ecosystem that functions like an open-air greenhouse. Importantly, agrivoltaics will not work for every crop, climate, or project—and the practice is not currently the norm. But it does show that the choice is not always as simple as solar or farming.

Then there are the panels themselves. Fasulo has repeatedly warned that panels broken by hail or other extreme weather will poison the soil. “That’s right on Google,” she told me. “There’s cadmium and microplastics and all that.”
This claim also begins with a grain of truth. Some solar panels contain hazardous materials. Cadmium, however, is associated primarily with a particular kind of thin-film panel, while crystalline-silicon panels make up approximately 95 percent of the market.
Dustin Mulvaney, who teaches energy and sustainability at San José State University, said most panels are composed primarily of silicon, aluminum, and glass. Depending on the technology, they can contain small amounts of lead or cadmium, but those materials are generally sealed inside and unlikely to leach into the soil when a panel cracks.
Mulvaney estimated that a large solar farm containing 44,000 panels would contain about 44 kilograms of lead across the entire project—roughly the amount found in three or four standard car batteries.
That does not eliminate the need for careful cleanup, disposal, and recycling, particularly as the first generation of large solar projects reaches the end of its life. But it does put the viral image of a cracked panel poisoning an entire field into perspective.
Solar permitting as the new deep state
Fasulo has turned her experience with ORES into a much broader theory of how renewable energy gets approved in New York. She has described the agency as “bureaucratic evil of the purest sense,” accused it of “regulatory capture,” and claimed it has been “compromised by foreign developers.” In April, she wrote that ORES “rubber-stamps” projects “nearly 100% of the time.”
ORES is indeed a controversial agency. New York created it in 2020 to speed up large renewable projects and make them harder for towns to block, as the state sought to replace fossil fuels at the pace scientists say is necessary to avoid catastrophic warming. To anyone who rejects that science, handing the state that kind of power would understandably seem outrageous.
Still, claims of rubber-stamping and corruption require more than objections to the agency’s mandate. Fasulo has an obvious statistic to point to: ORES has reviewed 37 complete applications since it was created, approving 36 and denying one.
That record is striking. But rubber-stamping implies approval without meaningful scrutiny, and the history is more complicated. According to ORES, every project that has completed the process first received at least one notice that its application was incomplete. Every approved project also underwent multiple modifications, with some revised as many as 50 times.
The lone denial also shows that ORES will stop a project under some circumstances, although it turned on site control rather than environmental harm. In 2024, ORES rejected Hecate Energy’s Shepherd’s Run project after the town of Copake showed that the developer no longer controlled a nearly 60-acre parcel—about 20 percent of the proposed footprint. When Hecate tried to amend the project after its application had been deemed complete, ORES refused, saying an exception would undermine the integrity of the permitting process.
Fasulo has also pointed to redacted documents as proof of a cover-up. In one post, she wrote that “ORES and Boralex are hiding behind” state laws protecting sensitive information about endangered species, allowing the agency to “understate or obscure” habitat destruction.
Indeed, New Yorkers are being asked to trust an environmental review they cannot fully see. Fasulo requested the unredacted records and tried to join the siting case, where she could have sought access to confidential material under a protective order. Her petition arrived a month after the deadline, and judges rejected it. Fasulo is now suing ORES for access to the records; the case remains ongoing. HEATED has filed its own request for them.
There is plenty to scrutinize. New York created ORES to accelerate the renewable buildout required by its climate targets. Concentrating that much authority in one state agency raises legitimate questions about local control, public participation, and how environmental tradeoffs are decided.
Fasulo treats the existence of that power as evidence of corruption. That interpretation fits into a much longer pattern.
A history of conspiratorial, MAGA politics
The claims Fasulo makes are not unique. Across the country, anti-renewables campaigns have used strikingly similar scripts to fight solar and wind energy. In some cases, those campaigns have been directly connected to fossil fuel interests.
Public records do not reveal who donated to Fasulo’s nonprofit. In its first federal tax filing, submitted in May, the American Land Rescue Fund reported receiving $65,917 in contributions in 2025. Federal disclosure rules generally keep public charities’ contributor identities private. Fasulo told HEATED that she has never taken fossil fuel money. “Not one cent,” she said.
While the funding question remains open, her political history is easier to trace. Before becoming an anti-solar influencer, Fasulo was a self-identified MAGA Republican who expressed fierce loyalty to Donald Trump, and conspiratorial views on everything from the COVID vaccine to the 2020 election.
On a since-deleted Twitter account, Fasulo cheered the January 6 insurrection on the Capitol. She referenced Q, the anonymous figurehead of the QAnon conspiracy theory. She posted about The Great Reset, a conspiracy that claims the coronavirus was an excuse to dismantle capitalism. She falsely claimed that the most violent insurrectionists were secretly members of antifa, and that the COVID-19 vaccine used nanoparticles to alter human DNA.

When HEATED asked Fasulo about those posts, she dismissed the relevance.
“I just think that has nothing to do with this current solar battle,” she said. “It’s like if we brought up your diary from when you were 18.”
These posts matter, however, because they show a longstanding conspiratorial way of interpreting the world. That same logic now runs through Fasulo’s solar campaign.
“My belief is when some people very, very pompously hold their science above other people’s science, I say to them, there’s actually no way of knowing if yours is the right science,” she told me.
When I said that I had spoken with a scientist who disputed her claim that solar panels could poison the environment with lead, Fasulo suggested that he must be paid by the renewable energy industry. (There is no evidence that he is; Mulvaney’s disclosed research funding comes primarily from government and institutional sources. He is also known for helping create the Solar Scorecard, which scrutinizes photovoltaic manufacturers’ sustainability practices).
“Every single scientist is bought in this country,” she said. “Every single scientist has an agenda.”
This creates a self-sealing argument. No scientific evidence can disprove Fasulo’s claims, because any scientist who disagrees can simply be declared corrupt.
Fasulo recently liked a comment on her Substack portraying climate change as a lie and a conspiracy. She told HEATED that she is not a climate denier.
She does not necessarily need to be one. Climate change can remain nominally real in Fasulo’s worldview, so long as the scientists studying it cannot be trusted, the environmental groups responding to it are compromised, and the technologies proposed to address it are more dangerous than fossil fuels.

The real world toll of the anti-solar playbook
In a Facebook Reel last October, Fasulo denounced ORES and Boralex while displaying the names, phone numbers, and email addresses of employees.
“I refuse to allow these people to live in the dark and do what they do anymore,” she said. 

When Fasulo posted a photograph of former ORES executive director Zeryai Hagos, one person wrote, “Where’s our Luigi?”—an apparent reference to Luigi Mangione, the man charged with killing UnitedHealthcare CEO Brian Thompson. On TikTok, another commenter wrote, “Sounds like a case for Luigi 💯.”
A former ORES employee told HEATED that a staff member had been threatened with hanging. Nathan Stone, an independent media consultant who until recently worked in communications for ORES, said the threats became severe enough that state police had to be involved.
The pattern is not limited to ORES. In July 2025, Outdoor Life documented a clash between Fasulo and Alabama-based conservationist Kyle Lybarger, who had publicly challenged misinformation in her posts. A surge of harassment from Fasulo’s audience, including credible death threats, eventually forced Lybarger to scrub all mention of her from his digital platforms.
Asked about the threats, Fasulo denied responsibility. “I can’t possibly see what all two million people are doing on the Internet,” she told HEATED. “I have never once posted anything that calls for physical violent interactions.”
She said she hides or deletes comments that cross the line, and noted that she has also experienced doxing and trespassing on her own farm.
But the greater power of Fasulo’s campaign lies in its ability to reach far beyond the people posting violent comments—to people who would never think of themselves as extremists at all.
When I first found Fasulo’s social channels, I noticed some friends followed her. Progressive friends who I knew believed and worried about a changing climate. I asked one why. “Good question,” he said. “Maybe it started with backyard gardening / homestead stuff. Then it turned into a woman’s fight against the system.”
And that’s the point—why it’s so worrying that modern climate obstruction no longer loudly denies global warming, but avoids it entirely, and co-opts the language of environmentalism instead.
By inflating legitimate local conservation debates into a conspiratorial war against renewable energy, Fasulo does the political work of the fossil fuel industry without ever apparently taking a dime of their money.
And by convincing millions that the tools needed to fight climate change are worse than the crisis itself, the very wildlife and farmland she claims to protect are caught in the crossfire.

  Read full article: https://heated.world/p/the-influencer-teaching-millions
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  Today’s guest post was authored by Nima Khorrami, a Stockholm-based Research Associate at the Arctic Institute, Centre for Circumpolar Security Studies.
After decades of neglect, Washington has adopted a coherent and “forceful” response to China’s dominance over critical minerals. China controls an estimated 91 percent of global rare earth refining, dominates the processing of a wide range of minerals, and has demonstrated repeatedly that it is willing to weaponise that position. The United States has responded through a range of initiatives and policy packages including Executive Order 14241, the One Big Beautiful Bill Act, and Pax Silica. Add bilateral deals with Australia, Japan, the DRC, and Saudi Arabia, and the result is undeniably a more aggressive and cohesive mineral strategy than the United States has attempted in decades.
The problem is not with any of these agreements and frameworks. Instead, it is with what is systematically absent from them. The entire architecture of American mineral strategy, and indeed the EU’s parallel effort under its Critical Raw Materials Act and RESourceEU, is built around two variables: where minerals are located and who processes them. What it consistently underweights is a third variable that will most likely prove equally consequential over the medium term: who controls the technology that operates the mines themselves. This constitutes the central strategic blind spot in the West’s mineral autonomy agenda because China is not just dominant in mineral processing. Beijing is also rapidly establishing dominance in the operational technology of extraction; the autonomous systems, industrial AI, connectivity infrastructure, and integrated machine intelligence that will define how the world’s future mines will run. Today, we’ll explore China’s dominance in autonomous mining technology and what to do about it.
If that dominance goes unchecked, the US and its allies could succeed in securing access to mineral deposits across friendly jurisdictions and still find those mines dependent on Chinese operational technology to function.

The Second-Order Competition
To establish both how and why the technology of mining matters strategically, it helps to unpack how the mining landscape is actually evolving. To this end, the departing point is to acknowledge the obvious: mining has always been a risk-prone and controversial venture, with the industry’s reputation tainted by concerns ranging from worker welfare to environmental destruction. The industry therefore has ample incentives to develop alternative extraction methods to improve its image and reduce liability.
Contemporary autonomous mining goes much further than replacing single tasks with machines. It is the deployment of an integrated stack: autonomous haulage systems that navigate dynamically without human drivers; AI models that manage geological analysis, fleet routing, predictive maintenance, and slope stability monitoring simultaneously; sensor networks providing real-time environmental data; edge computing that maintains operational integrity when wide-area connectivity fails; and satellite positioning that substitutes for GPS in remote and underground environments. When this stack is fully deployed, a mine managed remotely by a small supervisory workforce can operate almost uninterruptedly in conditions that would make human presence hazardous.
The productivity gains and safety improvements are both substantial. For governments and nation states, however, the more consequential dimension is strategic; that is, the capabilities required to run a mine autonomously in harsh and remote environments are directly transferable to deep-sea operations, space, and military logistics in contested or degraded operating conditions.
China understands this explicitly. Its Arctic and Antarctic deployments are framed in official strategic communications as technology demonstration environments since systems proven in polar conditions are, more or less, transferable to outer space and the deep sea.  A case in point is the Yimin open-pit coal mine 伊敏露天矿 in Inner Mongolia, where a fleet of fully electric autonomous trucks has been operating in temperatures as low as -48 degrees Celsius.
The Yimin Benchmark
The Yimin deployment warrants a closer look because it is the clearest evidence available of where China currently stands. The fleet has been developed jointly by China Huaneng Group 中国华能集团, Huawei, XCMG 徐工集团, and State Grid Smart Internet of Vehicles 国网智慧车联网技术. Each 45-tonne truck runs on a 568 kWh lithium iron phosphate battery with the driver’s cab replaced entirely by a battery pack. Five cameras, LiDAR units, and millimetre-wave radar provide 360-degree field of vision up to 40 metres in complete darkness, dust storms, and blizzards. Automated battery-swap stations reduce downtime to approximately five minutes while eight hundred sensors monitor the site continuously. By 2024 — prior to full fleet deployment — the autonomous trucks were reportedly achieving 120 percent of human-operator productivity.

The connectivity layer is as significant as the hardware. Huawei’s 5G-Advanced network provides sub-20-millisecond latency across nearly 200 kilometres of mine routes. Huawei’s Pangu 5.5 盘古大模型 5.5 — a 718-billion-parameter industrial AI model deployed across more than 500 scenarios in over 30 industries — manages fleet coordination, geological monitoring, and predictive maintenance, while BeiDou satellite positioning 北斗卫星导航系统 substitutes for GPS.
The most important strategic revelation is that every component of the operational technology stack is Chinese. Equally significant is the fact that Pangu 5.5 is not a domestic product for Chinese mines alone; it is explicitly positioned as a global industrial AI platform. In addition, battery-powered autonomous haulage, 72% of whose global fleet currently operates in China, could likely follow the same commercialisation trajectory as Chinese electric vehicles: cost-competitive, technically capable, and backed by state subsidies that allow pricing strategies unavailable to Western competitors. As these systems become commercially available to mine operators worldwide, adoption creates operational dependency. A mine that runs on the Chinese operational technology stack and Chinese autonomous vehicle systems is not independent of China in any meaningful sense, regardless of who holds the mineral licence. And this is the competition that Washington’s current mineral strategy has neglected.

The Arctic as the Sharpest Case Study
No region makes this argument more clearly than the Arctic. The Arctic holds substantial deposits of rare earth elements, nickel, cobalt, copper, and other critical materials within the territory of NATO-aligned democracies: Sweden, Finland, Norway, and Denmark (via Greenland). The difficulty is that Arctic mineral potentials cannot be fully unlocked by the conventional mining model. Its operating constraints — extreme cold, lack of adequate infrastructure and small local workforce to draw on — make the labor-intensive extraction model that has governed the industry for generations structurally unviable. As such, it ought not to be surprising that mining operations in the region are typically much more capital intensive compared to temperate projects before accounting for the full social overhead of human presence. Greenland, to take the most prominent example, is three times the size of Texas with just 93 miles of paved road, and ports whose combined throughput would be exhausted by a single active mine at scale.
The only operational model with a high chance of making Arctic mining commercially viable is one built around autonomous operations: AI-driven systems that manage extraction with minimal continuous human presence and monitored remotely through satellite-enabled connectivity. This, to a large extent, is synonymous with the current operational logic being applied at Yimin in conditions directly comparable to much of the Arctic. And it means that unlocking the Arctic’s mineral potential — which could be central to any credible Western strategy for attaining a sufficient degree of mineral resiliency — requires mastering precisely the technology in which China currently leads. Hence, if the US and its allies do not close this technology gap, securing Arctic mineral access may become an exercise in building infrastructure that would ultimately be operated on Chinese terms.
The Arctic’s value in this framing, moreover, extends beyond terrestrial extraction alone. As the closest accessible analogue to space operating conditions, it is also the natural proving ground for the autonomous systems that US-led space mining ventures are developing for deployment beyond Earth’s atmosphere (more on this later).
US Partners Are Already Moving
For their part, European countries (specifically Sweden and Finland), are building a genuine cluster of autonomous mining technology that is among the most advanced in the Western world. These efforts, however, remain underfunded relative to the problem, poorly coordinated at the EU level, and largely invisible in the strategic debate in Washington.
Sweden’s LKAB is running one of the most ambitious underground mine automation programmes in the world. The Sustainable Underground Mining consortium, which brings together LKAB, ABB, Epiroc, Combitech, and Volvo at the Konsuln test mine in Kiruna, is explicitly targeting a new global standard for sustainable, autonomous, carbon-free underground mining. LKAB has also deployed Sandvik’s AutoMine autonomous system across a growing fleet of electric loaders at Kiruna. At Boliden’s Aitik mine, moreover, Komatsu’s FrontRunner autonomous haulage system is operating at commercial scale; the first such deployment in Europe and in an Arctic environment. These operational deployments matter because they are generating actual performance data in the specific environmental conditions that broader Arctic mineral development requires.

Finland’s latest National Mineral Strategy, on the other hand, explicitly connects technology leadership to mineral security objectives, and thus it ought not to be surprising that Helsinki has taken the lead in solving the foundational connectivity problem that autonomous Arctic mining depends on. Its 6G Flagship program is amongst the first government-funded initiatives in the world to explicitly investigate how next-generation millimetre-wave frequencies behave inside mine tunnels; a prerequisite technical problem for full underground autonomy. Equally significant, Nokia and Boldyn Networks have built an underground 5G test network at the Pyhäsalmi mine.

Australia has deployed over 927 autonomous haulage trucks across its mines backed by the world’s first regulatory Code of Practice for Safe Autonomous Mining and a federal government investment of AU$566 million in geological mapping and mining technology infrastructure. Australian operators have, arguably, more real-world operational data on autonomous large-scale mining than any non-Chinese actor.
The picture that emerges is of a concrete, distributed Western capability in autonomous mining technology; assets in the right jurisdictions generating operational knowledge in the right conditions which have not been assembled into a competitive program. Sweden and Finland are building the technology, while Australia has the largest deployment base and is pioneering a regulatory framework for autonomous mining. The United States has the financial instruments, the political leverage, and, through the Mine of the Future initiative, the beginnings of a federal research commitment. But the West still lacks a coordinating structure that would make these complementary strengths add up to a coherent challenge to China’s lead.
The Alliance Washington Has not Built but Urgently Needs
This is the new strategic argument that the current US minerals agenda is missing. Pax Silica is structured around a coalition of mineral capabilities; it pairs deposits in one jurisdiction with processing expertise and financial resources from other allies. It is, in its logic, a supply chain coalition. What’s more, the DOE’s Mine of the Future initiative, committing up to $95 million for autonomous mining technology proving grounds and national laboratory research, is a good start but insufficient on its own. The gap between what the US is currently investing in mining technology and what China’s National Development and Reform Commission (NDRC) directed programme has already deployed is wide enough that domestic investment alone will not close it on the relevant timeline. This is an area where allied coordination can become a force multiplier which the US cannot afford to forgo.
What is needed, therefore, is a techno-industrial alliance specifically focused on autonomous mining: a coordinated programme to master, standardise, and commercially scale the operational technology of next-generation extraction designed explicitly to outcompete China. Sweden and Finland bring the most advanced European capacity in underground autonomous systems, the connectivity research those systems require, and Arctic operational environments where the technology can be tested under relevant conditions. Australia brings the largest deployed autonomous fleet in the Western world, a mature regulatory framework, and demonstrated experience in scaling these systems commercially. The US brings federal research funding, the world’s largest defence-industrial complex with direct interest in the dual-use applications of these technologies, and the downstream manufacturing demand that gives the coalition its market rationale.
The structure of such a partnership, however, would need to be more than a procurement framework. It would need to coordinate research and development by marrying Finland’s 6G underground work with US national laboratory capacity, sharing operational data from Australian deployments with Swedish underground test environments, jointly developing the safety certification standards that would allow autonomous equipment to be deployed across allied jurisdictions without re-testing from scratch. It would also need a shared approach to the connectivity infrastructure that autonomous mining — especially in harsh and remote environments like the Arctic — requires. Above all, it would need to move at the speed of a technological revolution rather than a multilateral treaty formation.
Mining Technology as AI Ecosystem Strategy
Crucially,  the technology of mining is also a vector for AI ecosystem expansion, and the US should be thinking about it in those terms.
When Chinese companies embed Huawei’s Pangu AI, BeiDou positioning, and 5G-Advanced connectivity in a mine in Inner Mongolia — or eventually in a mineral-rich country in Africa or Central Asia — they are integrating that mine’s operational environment into the Chinese technological ecosystem. Local engineers are trained on Chinese platforms, maintenance contracts create ongoing relationships with Chinese vendors, and the data generated by mine operations flows through Chinese systems. As such, switching to a different technology stack at a later date would amount to an operational disruption that mine operators would rationally avoid. This is the same lock-in logic that has made Chinese telecommunications infrastructure so strategically consequential in countries that have adopted it.
The inverse logic applies to US-led mining technology partnerships. If American AI systems, US-certified autonomous equipment, and allied connectivity standards become the operational backbone of mines in supplier countries, those countries’ mining sectors become embedded in the US-aligned technology ecosystem in institutionally durable ways. A mine operator whose engineers train on US autonomous systems, and whose operational data is managed by US-allied AI platforms, faces a fundamentally different calculus when Chinese vendors offer competitive pricing. Put differently, A US-led autonomous mining technology program has the potential to shape technology adoption decisions and expand the US AI ecosystem in mineral-supplying countries.
Equally important is the potential goldmine of data. Autonomous mining systems are extraordinary data generators. Every operational shift produces a continuous stream of geological readings, equipment telemetry, fleet routing decisions, slope stability measurements, and environmental indicators. The AI models that manage these systems improve — in predictive accuracy, in decision quality, in operational efficiency — proportionately to the volume and diversity of data upon which they are trained.
Through its state-coordinated intelligent mine programme, China is building what amounts to the world’s largest training corpus for mining AI. Nearly 1,000 intelligent mines, coordinated under a unified national program, are generating operational data at scale and in a form that continuously feeds back into the AI models managing them. In this context, the parallel to another strategic domain is instructive. As the National Security Commission on Emerging Biotechnology has warned with respect to biodata, the United States risks a future in which an adversary controls the data infrastructure underlying strategic industrial sectors because that adversary has built tightly integrated, state-controlled ecosystems in which AI and operational data co-evolve, while the US lacks an equivalent unified infrastructure. The warning applies with equal force to mining. Autonomous mining AI trained on Yimin’s operational data, and on the hundreds of similar deployments across China’s intelligent mine programme, will over time outperform systems trained on smaller, siloed, proprietary Western datasets. That performance gap, in turn, translates directly into adoption incentives: mine operators globally will gravitate toward the systems that work best, regardless of their origin.
The United States and its allies currently lack a mineral data commons mainly because there is a lack of recognition that mineral operational data is a strategic asset in the same category as the mines themselves. Operational data from Australia’s fleet of autonomous trucks, from Sweden’s Kiruna test mine, and from deployments across allied jurisdictions sit in proprietary silos, owned by individual mining companies with neither the incentive to share it nor a mechanism to aggregate it for AI training purposes. The raw material for building competitive AI exists but the infrastructure to convert it into model advantage does not. A techno-industrial autonomous mining alliance should therefore include a shared and secure mineral data infrastructure to enable operational data from allied mining deployments to be aggregated, standardised, and used to train Western mining AI systems.
Space Extraction as a Strategic Multiplier
The final strategic dimension here is the direct applicability of autonomous extraction capabilities to the emerging space and asteroid mining sector, and the fact that, unlike autonomous terrestrial mining where China has established a commanding lead, this sector is dominated by American companies.
Asteroids harbor the same class of metals at the heart of today’s mineral security agenda. Valued at current commodity prices, the mineral wealth of near-Earth asteroids runs into the quintillions of US dollars, and individual extraction missions could return trillions in value. The commercial logic has already generated a cohort of US-headquartered ventures developing autonomous extraction systems capable of operating in the vacuum, extreme cold, and communication constraints of space, where a continuous human workforce is not an option.
At the level of operational technology, space extraction and autonomous Arctic mining present strikingly similar challenges. For instance, both demand extraction in the absence of a continuous human workforce and impose extreme demands on robotics, power management, and autonomous systems under degraded connectivity. The Arctic is therefore the natural proving ground where space mining systems could be tested and refined before deployment beyond Earth’s atmosphere. Directing these ventures to Arctic testing environments would simultaneously accelerate their development timelines and expand the operational dataset that Western terrestrial mining systems require, generating performance data in harsh autonomous operations that benefits both sectors.
Equally significant is the fact that the talent, technology, and entrepreneurial capacity concentrated in these US companies represents a latent competitive asset in the broader autonomous extraction technology competition. China’s space mining programme remains at an early stage and lacks an equivalent cluster of commercially-driven ventures operating at pace; thus far, only one Chinese company — Origin.Space 起源太空 — is active in the field. Hence, the primary constraint is probably not a lack of technological capability, but rather the absence of an integrated policy framework that recognises the strategic synergies between the mining and space sectors.
America First Is the Wrong Gear for This Race
The technology alliance proposed here is structurally incompatible with a transactional, leverage-first approach to alliances.
Sweden and Finland are not large economies. They do not offer the strategic weight that compels attention in a framework built around bilateral leverage and deal-making. They are, however, the countries running the most advanced autonomous underground mining programmes and in Arctic conditions that are directly relevant to the Greenlandic deposits the US is reportedly eyeing to develop. Treating them primarily as junior partners in a security arrangement, or as potential targets of tariff pressure in broader trade negotiations, is precisely the wrong dynamic for the kind of deep technical collaboration, such as shared R&D, joint certification standards, open operational data, that a competitive autonomous mining programme requires.
Australia is a closer case. The existing minerals partnership establishes a basis for exactly this kind of technical cooperation, but even with Australia, the logic of “what does the US get” from a bilateral deal is the wrong frame. The question is what the coalition gets from pooling capabilities that are, individually, insufficient to match China’s scale and integration. That question requires a different kind of strategic reasoning than the one embedded in an America First approach;  one that treats allied technical assets as force multipliers rather than as leverage points in a negotiation.
More broadly, coalition frameworks require predictability and institutional trust to function. Deep technical collaboration requires relationships built on something more durable than transactional benefit calculations. The allies who hold the autonomous mining capabilities that the US needs to complement its own have domestic political systems that are responsive to how they are treated. Imposing tariffs on them and simultaneously expecting them to co-develop autonomous mining AI constitutes an unwarranted contradiction that will not resolve in Washington’s favor.
The Reframing Washington Needs
The US minerals strategy has achieved important wins in a domain that was ignored for far too long. However, the overall architecture is incomplete in a way that compounds over time.
The technology of mining, the autonomous systems, industrial AI, connectivity infrastructure, and the operational data those systems generate are strategic domains as consequential as processing capacity. Not only do they carry dual-use applications across deep-sea, space, and defence logistics, but their development through allied partnerships is also a mechanism for AI ecosystem expansion; that is, for embedding US-aligned technology and data standards in the operational infrastructure of the countries that supply tomorrow’s critical materials. None of these dimensions are captured by the US’s current framework.
What is missing from Washington’s agenda is an explicit techno-industrial alliance for autonomous mining; a programme that would pair US research investment and downstream demand with Europe’s evolving underground automation expertise, Australia’s experimentation with large-scale autonomous mining, a shared mineral data commons for AI training, and a joint commitment to the regulatory and technical standards that the next generation of mining will run on. This techno-industrial alliance should also be designed to bridge the mining and space sectors by directing US companies developing space-mining technologies towards Arctic deployment while integrating the autonomous extraction expertise concentrated in American space ventures into the alliance’s core capabilities. Failure to do so would most probably lead to a minerals strategy that secures access to mining sites and loses the machines. That, in turn, is not a strategy for mineral autonomy but simply a more expensive form of the same dependency on China.
Check out Nima’s previous guest post on ChinaTalk here:


  Read full article: https://www.chinatalk.media/p/chinas-other-minerals-monopoly
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Explaining stock market movements is always a little bit of a fool’s errand; no one really understands why stocks boom or crash on a given day or in a given week. Over the long run, the stock market displays lots of “excess volatility” — prices move up and down much more than is warranted by changes in earnings or other measures of fundamental value. There are plenty of theories about why those swings happen, but it’s very hard to know which of those — if any — is in operation at any given time. And so although every big stock market movement is followed by lots of articles claiming to know why, you should take them all — including this one — with several grains of salt. 
Anyway, having said all that…
The Korean stock market has been crashing for weeks now. Around March, Korean stocks went on an epic tear; the KOSPI index rose from around 5,000 to over 9,000. Then, just over a month ago, it all went into reverse, with the index falling back to around 5,500:

There are probably two stories regarding why this happened — one about fundamentals, and another about finance. In fact, this is typical for bubbles and crashes, not just in stocks but in every asset class. There’s almost always some kind of connection to fundamentals — some story about how we’re in a new economy, followed by doubts about whether that story is really true, and so on. But the big market movements are almost always accelerated by purely financial factors — “noise traders” armed with piles of excess cash, opportunistic speculators looking to ride the wave of sentiment, and so on.1
For Korea, the fundamental story was about memory stocks. Korean companies like SK Hynix and Samsung make a lot of the world’s computer memory. Under normal circumstances, computer memory isn’t a great business to be in — the technology is fairly commoditized, the industry is brutally competitive, it takes a LOT of capital to build the factories, and it’s very risky to make long-term bets on the evolution of memory technology. 
But computer memory is really important for AI data centers. And so the AI boom kicked off the mother of all memory booms. Only a few companies had the scale to meet a large amount of this demand explosion, and the two biggest of these were in South Korea. SK Hynix’s operating profit went from under $10 billion in the first quarter of 2025 to over $35 billion in the first quarter of 2026:

Hynix, which specializes in memory, briefly had a higher market capitalization than Samsung, simply because the memory boom is so huge. Korea’s exports rose over 70% in just one year; in fact, the country’s whole national GDP growth rate increased by a noticeable amount over the past two quarters, just because of this one product:

That’s a pretty strong fundamental story about why South Korean stocks should be worth a lot more. So it’s no surprise that the Korean stock market boomed as soon as people realized in early 2026 that AI technology is going to be extremely valuable. Here’s a thread about just how epic the runup in these companies’ stock prices was:

This is where the financial story rears its head, though. A bunch of traders saw this enormous price rise and decided to buy into it. You’d think a lot of these would be foreign, but international investors mostly avoided the boom (except for a few who bet big on Korean memory stocks). The most frenzied buyers were regular Korean people — the proverbial taxi drivers and teenagers. 
These investors probably didn’t understand the fundamental story about AI and data centers and so on. Instead, they probably had extrapolative expectations — they see the price go up and up, and they figure stocks are just a “goer upper”. As more and more buy in and the stock goes up more and more, the perception of a structural upward trend is only reinforced, causing yet more people to buy in. This isn’t the only explanation for coordinated “noise trader” buying frenzies, but it’s probably the most likely. 
Normal people don’t have a lot of cash sitting around. But earlier this year, regular Korean people got the opportunity to effectively borrow lots of money to invest it in stocks, via the introduction of leveraged single-stock ETFs. When you buy a share in a leveraged single-stock ETF in SK Hynix, it’s like borrowing money to buy SK Hynix stock. 
A whole lot of Koreans used leveraged ETFs and other borrowing methods to borrow huge amounts of money and buy lots and lots of Korean stocks — especially the memory company stocks that were driving everything. 

There were some people selling — notably, foreign investors “taking profits” and getting out. But the noise traders overwhelmed all the selling pressure, and sent stock prices soaring.
Then something happened last month — either something fundamental or something financial. Hynix and Samsung are doing fine in terms of earnings growth, but it’s possible that something suddenly gave traders reason to doubt the overall story about the AI boom sending these companies’ profits to the moon. The other possibility is that Korea simply ran out of hotheaded day traders willing to borrow more and more in order to bet on stocks, and the influx of cash naturally came to a halt.
Whichever it was, at that point the price faltered and began to fall. All that borrowed money accelerated the fall on the way down. When prices fall, leveraged ETFs have to sell some of what they hold.2 When a bunch of leveraged ETFs do this at the same time, it pushes prices down, forcing others to sell. In the meantime, people who had borrowed money to buy stock faced margin calls (or bankruptcy), forcing them to sell stock to raise cash. All of this created extra selling pressure, and so increased the rate at which Korean stock prices fell since late June.
Anyway, that’s the financial story. It’s a very old story — financial leverage plus unsophisticated new buyers plus a strong fundamental story often produces a bubble and crash, or exacerbates one that was already in progress. No wonder Korea is now moving — a little belatedly — to restrict leveraged ETFs. 
But while financial factors affected the timing and the size of the stock price boom and bust, the fundamental story is more interesting. Fears of an AI bubble are quietly creeping back. 
In 2025, as consumer chatbots struggled to find a market big enough to justify the kind of investments being made, there was a lot of talk about an AI bubble. One possibility was that AI revenues wouldn’t grow fast enough to justify the amount being invested in data centers. Another possibility was that AI companies wouldn’t have enough of a “moat” to make them consistently profitable. 
In 2026, Claude Code exploded onto the scene, and everyone realized that AI had finally found “product-market fit”. We now know at least one thing that AI is incredibly useful for — writing computer code. Suddenly, an AI bubble seemed much less likely. Spending on AI was skyrocketing, and Anthropic — the new market leader — was successfully capturing much of the profits. Cybersecurity and other zero-sum applications — where having the absolute best model can matter a lot — started to seem like the “moat” that AI had previously lacked. Suddenly, the giant data center construction boom seemed a lot more reasonable. 
But slowly, doubts have begun to creep back in. AI is amazing at writing software, but writing software is different from selling it. So far, huge increases in coding productivity are translating into only minor increases in the amount of software being shipped:

It’s possible that a significant fraction of the explosion in the use of coding agents is just “tokenmaxxing” — companies trying to use as much AI as they can, either to learn to use the tools, or perhaps just to look like they’re doing something. If so, we can expect a retrenchment and a temporary slowdown of AI spending growth. 
It’s also possible that even the revenue growth we’ve seen isn’t enough to offset the enormous costs of the data center boom. Here’s a recent report from The Economist:
A back-of-the-envelope calculation finds that covering AI capex through identifiable AI income requires revenue on the order of $2.5trn per year, more than tech’s entire combined revenue today…Anthropic pulls in perhaps $75bn, annualised; OpenAI makes tens of billions; Google, via its AI model Gemini, and Microsoft probably get a bit less. SpaceX may have a few billion dollars’ worth of revenue from enterprise AI this year. Meta also makes a few bucks from AI. Add this up and you land at roughly $150bn a year. [emphasis mine]

AI revenue is growing very fast, but if these calculations are right, it’ll have to grow by 17x from where it is now in order to justify the capital being spent. In other words, even Claude Code isn’t enough; AI revenue has to accelerate even further, and while it’s perfectly plausible that it could do that, it’s a big question mark. 
There’s also the possibility that the moat of companies like Anthropic is less invincible than it looked just a couple of months ago. A Chinese company called Moonshot AI has released a model called Kimi K3 that nearly equals the best available American models. American companies are using cheap Chinese AI models more and more for daily tasks. If Anthropic and OpenAI lose the overall b2b market to cheap Chinese competition — which is undoubtedly supported, of course, by China’s usual blizzard of subsidies and government supports — there’s not much chance that they’ll be able to pay for the data center boom. 
And at that point, there could be a big, big bust — similar to when railroads went under in 1873. Investors are probably already beginning to worry about this. It isn’t just Korean AI-related stocks that have taken a hit recently. Here’s Nvidia, which designs and furnishes the chips that run data centers:

And here’s Micron, America’s top memory chip maker:

And here’s Microsoft, a big part of whose business is installing AI data centers:

There are similar (if less dramatic) stories at Google and Amazon, who also run a ton of data centers.
Here’s Bloomberg’s story about the decline of the so-called “Magnificent 7” tech stocks:
Wall Street is growing increasingly concerned about the hundreds of billions of dollars Big Tech is spending on artificial intelligence…“The real problem is the amount of spend that’s going on,” said Ken Mahoney, chief executive officer of Mahoney Asset Management. “No one knows what the return on investment is.”…The selloff is coming as investors grow increasingly cautious about the massive sums that Big Tech firms are spending to build out their AI infrastructure. The Mag 7 index is now down 11% from a record reached in late May, erasing $2 trillion in market value.

So although South Korea’s epic stock crash was probably related to Korea-specific financial factors, it could also herald the return of the “AI bubble” story. AI is far and away the most important thing going on in the American economy right now, so any hint of a bubble is worrying.  
Update: One possibility I should have mentioned is that the Korean stock crash is the start of a general crash in AI stocks — the long-awaited “AI bubble pop”. So far the carnage hasn’t been too extensive, but it’s notable that some people who bet big on the smooth, uninterrupted exponential growth of AI are now seeing those bets blow up:

The wild wild West of lego datacenters


  
  
    The wild wild West of lego datacenters

    Dylan Patel · SemiAnalysis · Jul 29, 2026 · 52 min read

  

  The Labor Problem and Modularization to the Rescue
Today we dig into the world of datacenter construction, because how datacenters are built now bears little resemblance to how the industry has historically done it. Concrete walls arrive as finished panels, mechanical and electrical rooms arrive wired, and sometimes even entire data halls arrive on the back of a truck. Some of the largest datacenters in the world are increasingly assembled the same way you assemble your new Spider-Man LEGO set, only that the bricks weigh 50,000 pounds and are a tiny bit more complex. This is the world of modular construction.
From Hyperscaler to Colos to now even the AI labs, modular construction has become the default playbook for building fast. Our Modular Tracker, included in our SemiAnalysis Industrials Model, tracks over 61GW of modular capacity and 1,000+ sites using some form of modularization or prefabrication strategy. Full breakdown by modular category and equipment type is included in the Industrials Model. We estimate that modular penetration will reach 30%+ of total live capacity by the end of 2028. 

Ultra-fast modular designs are increasingly the norm. Over a year ago, we were the first to call out Meta’s drastic change to using “tent” buildings. As shown below, AWS is now rolling out at very large scale their own modular design codenamed “SAMDC”. 

To understand the reason, we need to start looking at one of the structural bottlenecks that capitalist incentives alone cannot build past: labor.
Our recent articles have been a journey toward that bottleneck. In “The Case for Space Datacenters”, we showed the ceiling on terrestrial capacity. Last month, in “Stop Saying Half of 2026 US Datacenter Capacity Is Canceled”, we argued that most bottlenecks are misunderstood and solvable. Trade labor is an exception here, as you cannot quickly solve for a shortage of electricians and pipefitters. The race for that talent became a true constraint long ago, visible when operators like Crusoe pumped wages by 30% to bring talent to Abilene’s site, which required over 9,000 workers at its peak.

Aiming to size the labor shortage trade by trade, we now also include the Labor Model as part of the Industrials Model. It translates the state-by-state buildout from our Datacenter Model into hours of demand for every trade and sets them against reachable labor supply. To frame the problem before modularization enters the picture, the chart below is ex-modular construction, with labor demand curve assuming labor per GW stays roughly flat over the forecast period and doesn't yet reflect the benefits we'll cover later in this article. Reachable labor supply in each state, on the other hand, is affected by how much capacity is being built, and how much labor is being pulled, in other US states. 

Electricians are a clear case, as they represent 30-40% over the total construction man hours in a datacenter project. The chart below shows an estimated electrician shortage emerging in 2027 driven by the huge mission-critical demand. On a state-by-state basis, the shortage is most acute where the buildout concentrates, like Texas and Ohio.

The response is that every operator and vendor are now racing toward modularization, which essentially means pulling repeatable work off-site and into factories, where everything from wall panels to power rooms and cooling skids are built in parallel with the site and delivered as finished units. Besides, it does more than ease the labor crunch, promising large speed and time-to-build gains. And today, speed is revenue.
The shift is already underway, with Compass and Switch being the first operators to move parts of their datacenter builds offsite. Using some form of skidded solution for electrical equipment is now pretty standard for every operator. AWS’s Project Houdini prefabricates the white-space buildout and collapses the time before servers go in from months to weeks. Meta is standing up fabric-clad “Tent”-like halls. And a wave of new entrants, both in the OEM and the System Integrator space, are building specifically around modular.
In this deep dive we rebuilt the modular case bottom-up against some of the speed and cost claims made by vendors like Vertiv or Schneider, finding that modular construction can compress the construction window by ~36%, or 7-9 months, and is ~8% cheaper on a Capex/MW basis. We also analyze how vendors like Vertiv are able to expand their value capture per project by offering the full stack solution, going from their historical ~$3.5M/MW content to ~$7M/MW with the modular solutions.

The problem, though, is that today everything seems to be modular and vendors, EPCs and Colocation providers many cases are describing entirely different things. To bring some order to this wild west, this article unpacks what modular actually means. We map the vendor landscape building a modular universe of more than 80 players and test whether the vendor claims hold up. 
For subscribers, we focus on the main beneficiaries and break down how each player is positioned,  from the public names (FIX, STRL, PWR, VRT, SU, FLEX…) to private challengers such as Infra Partners, Bladeroom, and Faith Technologies, distilling the key insights from our recent Core Research subscriber notes on Comfort Systems: “Modular Capex Is The Moat” and Sterling Infrastructure: “Winning Where It Counts: Quadrupled TAM via Texas, Pacific Northwest, and the Midwest; 2X Content per MW from CEC Attach; ~$6B Run-Rate In View”.
To start off, we’d like to thank QTS, EdgeConneX, Aligned Data Centers, Schneider Electric, Applied Digital, DG Matrix, Aran Industries, Karman Industries, Radiant, and Rajat Bhagat for their contributions and insights during the preparation of this deep dive.
The Modular Taxonomy

Before we go into the detail taxonomy, let’s start with the basic definitions, because two words concepts often get mixed up: prefabrication and modularization.
	Prefabrication is the broader concept: any part of the build manufactured offsite and delivered ready to install. It is a statement about where the work happened, not about the shape of the thing.

	Modular is narrower. It refers to the actual self-contained units (rooms, boxes, blocks) that ship complete and get bolted together on site. Every modular unit is prefabricated, but prefabrication may not be directly modular.



Hold onto that distinction, because it is the spine of everything below. From here on, we will walk through the landscape the way a datacenter is actually built up, then we will go into details on the taxonomy that makes up the modular market starting from the ground up.
Understanding The Datacenter Anatomy
At a high level, a datacenter can be seen as simple three stacks of layers: Site, Shell, and Systems.
At the bottom we have the site, or the physical land of the datacenter buildout. This is where grading, wiring, and foundation building take place. This layer cannot be modularized because you have to physically break ground on a parcel of land and pour foundations into it on the set up.
Above that sits the shell, which means the structure, skin, and roof that serve as the backbone and weatherproof the entire datacenter buildout. Inside the shell is where all the equipment and subsystem, including all the mechanical and electrical systems, sit.

Considering that the site itself can not physically be moved, prefabrication strategies are focused on the other two layers, and we take them in that order, working from the outside in.
Modularizing the Datacenter Shell
The shell is the structure, walls, and roof that hold the datacenter up and keep the weather out. It generally follows either a frame-and-skin design, where the structure and cladding are separate, or a load-bearing panel design that combines both.
In a traditional build, both the skin and the frame need to go up on site. Crews break ground, pour the foundation, then form and cure concrete right where the building stands, one piece at a time. A modular shell starts the same way, on a poured foundation, but from there the structure and panels arrive as finished pieces from a factory, craned and bolted into position once arrived.

The time saving is evident from the graphic above. In the traditional cast-in-place buildout, each pour has to reach roughly 75% of its design strength before the next can go on top. Prefabricated structure sidesteps that wait.
However, the evolution did not stop with prefabricating the same conventional building. The larger gains now come from simplifying the building itself: moving from complex multistory facilities toward repeatable single-story halls, and then toward narrower, purpose-built structures.
Phase One: Precast Industrialized the Conventional Shell
The first phase is precast concrete described above. Instead of forming and curing the full structure in the field, panels are manufactured under controlled conditions, transported to the site, and craned onto a prepared foundation.
This is not new. Northern Virginia has used precast extensively for years because construction labor was already constrained. CloudHQ’s two-story LC-2 facility in Ashburn is a representative example: its load-bearing shell supports long, column-free spans and enough structural load to place mechanical equipment on the roof.

Nevertheless, the building still took roughly 18 to 20 months to deliver. Precast reduced field forming and curing, yet the underlying facility remained a large, multistory structure facility.
Tilt-up concrete follows a similar logic but casts the panels on the building slab rather than in a remote factory.

This method avoids long-haul transportation and can be the lowest-cost route for a large single-story box, although quality and schedule remain more exposed to site conditions and weather.
Phase Two: Simplifying the Building
The second phase is where design changes happen. In order to further speed up the time, the industry turn towards alternating the design for simplicity. These buildings use regular structural bays, fewer architectural features, and standardized exterior panels. Steel is often favored because the frame can be fabricated off site, shipped efficiently, and bolted together quickly across a large flat campus.
At the light end is the pre-engineered metal building, or PEMB built in three parts:
	The primary frame serving as the structural skeleton

	The secondary frame tying the main frames together, these are lighter steel member like roof purlins that span between the primary frames.

	The skin, keep in mind this is different from the frame. They are the thin light weighted metal panel whose job is to protect the interior from extreme weather conditions



This is the fastest option since all parts arrive cut, punched, and labeled, a crew simply need to bolt them together on the site. Furthermore, a light steel structure needs far less material than concrete.
More demanding halls use structural steel - heavier, hot-rolled beams and columns fabricated off site and bolted into a rigid frame. It costs more than a light PEMB but supports wider spans, heavier loads, and more complex layouts.
QTS’s Cedar Rapids campus shows the speed and scale this approach can unlock. The current 420 MW phase spans approximately 2.8 million square feet and uses roughly 28,000 tons of structural steel. QTS moved from groundbreaking to topping out in about five months, with the broader building delivered in approximately 11 months.

The exterior is then closed with prefabricated cladding, most commonly insulated metal panels. Similarly, we see this approach with Crusoe’s Stargate campus in Abilene, each building used roughly 672 factory-made panels. The panels were fabricated in under 40 days and installed at approximately 15 to 20 per day, helping bring each building to a dried-in shell in under eight weeks.

The speed advantage therefore comes less from steel itself than from what it enables: simple single-story halls, repeatable structural bays, fewer field interfaces, and a supply chain that can be reproduced across markets. It can also reduce labor and structural material per MW compared with a dense multistory design.
The main trade-off is land. Single-story campuses require more acreage, but that is often acceptable in newer AI markets where land is cheaper and deployment speed matters more than maximizing MW per acre.
Phase Three: Purpose-Built Rapid-Deployment Shells
The third phase pushes simplification further by designing the enclosure around a more specific deployment model. Narrower, lighter structures can reduce the amount of conventional shell work and support faster repetition, although tighter optimization may leave less flexibility for future equipment or layout changes.
Meta’s rapid-deployment structures at Prometheus campus in New Albany are the most visible extreme. The aluminum-framed, fabric-clad halls provide enclosure and weather protection without constructing a conventional permanent shell. Each structure is roughly 125,000 square feet, and satellite tracking showed eight standing by April 2026 after the buildout was announced in July 2025.

That does not mean Meta completed a full datacenter in nine months. The tents accelerate the enclosure, not utility interconnection, power, cooling, or commissioning. They also trade away some of the durability and long-term flexibility of a permanent concrete or steel building.
AWS is moving in a similar direction with its newest modular builds. Rather than treating the shell as a large generic warehouse, AWS is using narrower and more repeatable structures organized around the systems installed inside. The result is less building per MW, shorter structural spans, and fewer interfaces for field crews to assemble.

The common thread is that shell modularity is increasingly about design simplification, not just prefabrication. Precast moved concrete production off site but largely preserved the conventional building. Standardized steel made single-story halls easier to repeat across markets. Purpose-built structures go further by reducing the size and complexity of the shell itself.
The cost savings thus come from removing floors, reducing structural complexity, decreasing labor on site, and repeating the same enclosure / supply chain across the campus. Once the shell is dried in, the larger modularization opportunity moves inside, to the power, cooling, and white-space systems that turn the enclosure into an operating datacenter.
Modularizing the Equipment and Subsystems
Equipment and subsystems are where most of the real modularization is happening, and the offerings span an enormous range, from a single piece of equipment all the way up to an entire building delivered ready to switch on. Previous deep dives already covered in big depth the anatomy of Mechanical and Electrical systems. Besides, before we start naming categories, it helps to fix some vocabularies:

	Component: The lowest level of form factor. It is a single piece of equipment manufactured in a factory.

	Skid: First common modular form. It is a group of components mounted on an open frame. Instead of shipping each piece separately, the equipment is pre-arranged, configured, and shipped together as one package.

	Module: A skid but in an enclosed space. It can go anywhere from a simple power room to a prefab mechanical/electrical room similar to a skid, but only it will become a module if you put walls and roof on top of it.

	Container: A specific form of module using ISO container for packaging. An ISO container is built specifically for standard shipping dimension, which means it can travel anywhere on normal transport with a truck without limitation.

	Prefab Datacenter block: Facility scale buildout that stitches multiple factory-built module into a much larger facility block. The intent of these block is to serve as an end-to-end datacenter buildout


This is like a ladder, from 1-5 increasingly factory integration and scope. If you look carefully, you may also be able to realize the first 4 levels are better known as the subsystem modularization. This is where the supplier delivers one part of the datacenter as a factory-built unit. That unit is arrived assembled and tested, but still has to be connected into the broader facility before it becomes useful.
The last level and sometimes the fourth level, moves closer to a whole facility modularization. Here, the supplier is delivering a much larger portion of datacenter as an integrated product.

Subsystem Modularization
With the vocabulary in hand, we can now start climbing the ladder, and the natural place to begin is at the bottom, with subsystem modularization. This is the larger of the two families and where most of the market lives today. We start off with the grey space, and modular power block is where most people think of when discussing modular design.
Modular Power Blocks

A power module is a factory-built electrical room or power block that packages the major electrical equipment into a containerized box. Among all subsystem modules, power is one of the most natural areas to modularized because the equipment lineup is well defined and lots of different pieces are needed to assemble the units. The electrical fit-out and commissioning take on average 5.5 - 16.7 months on a 50MW power hall.
To illustrate with an example, let’s see Flex’s modular power solution, built through the Anord Mardix unit below:

Flex sells this in two versions, the power skid and the power module pod, which is the same lineup wrapped in a secure enclosure. Inside the room, you will find major electrical components laid out like a power train.
As you may have noticed, the module also contains the busway system like the IBAR feed above the building which bridges the power pod to the data hall. The CRAH units, or computer room air handler and fire protection system, also exist to help manage the air temperature inside the enclosed shell and protection against unexpected conditions.
By our own estimate, the power block is where the schedule payoff concentrates. Moving just the power scope into the factory, roughly ~26% of the build by content, gets a hall to IT-ready ~22% faster, ~13 months against ~16.7 for stick-build, and around ~5% cheaper per MW, largely by compressing the mechanical-and-electrical fit-out from ~5.5 months to ~2.5.
Lastly, within modular power blocks, a new subcategory is emerging, which we can define as “software defined” power routing blocks. Instead of packaging the conventional transformer+switchgear+UPS+battery chain into a box, companies like DG Matrix replace portions of that chain with power-electronics-based multi-port routing. These systems can connect grid, generation, storage, and DC loads through a common controlled power platform.
Modular Cooling Blocks and Prefabricated Cooling Infrastructure

Similar to a power module, the cooling block packages the datacenter’s cooling loop into one integrated subsystem. At first glance, the case for modularizing cooling is weaker than for power, since there are simply fewer pieces to pre-assemble. But as primary and secondary loops grow more complex, the ability to add cooling capacity in repeatable, modular increments becomes far more attractive to operators.
Focusing on the TCS loop, the majority of modular efforts are centered on skids for CDUs. Airedale by Modine’s skid-based CDU (for more on cooling systems, read our Cooling deep dive here) is an example of this category.

The Airedale by Modine skid-based CDU is a 2 MW-class unit arrives on a pre-manufactured skid with everything included, from the red-and-silver cooling loop to the buffer tanks on the top right, and even the leak detection system built into the end of the skid. On site, all the crew needs to do is hook up the two loop connections and a power feed.
On the other hand, the value proposition for prefabricated cooling systems is stronger when looking at the secondary loop and the outdoor mechanical yard, where piping and other outdoor cooling infrastructure is prefabricated, significantly reducing the civil, piping, and controls work completed onsite.

When thinking about cooling equipment, keep in mind that much of it was originally designed for hospitals, campuses, and industrial process cooling rather than GW-scale datacenters. At that scale, large footprints and hundreds of co-located units can create issues such as hot-air recirculation and heat islanding.

The Vertiv installation above shows a conventional mechanical yard. The cooling plant sits outside the data hall as a separate piece of infrastructure, with chillers, pumps, piping, and supporting steel assembled around the building.
Some datacenter developers, like QTS, are now prefabricating most of the piping infrastructure, which allows for faster installation while maintaining high quality. That becomes especially valuable today, given the increasing piping requirements of dense liquid-cooled deployments.
A handful of new entrants are now even attacking the whole yard. Karman Industries’ CO2-based Heat Processing Unit (HPU) is a purpose-built unit borrowing SiC power electronics and permanent-magnet motors from EVs, and compact turbomachinery and advanced heat exchangers from aerospace. The HPU, which is configurable to each site, ships as an outdoor-rated NEMA skid at 4 to 5 times conventional power density and cuts yard footprint by 60 to 80%.

Other Modularized Options
Power and cooling are not the only parts of the datacenter that can be move into the factory. The same concept can be apply across the gray space such has the energy storage (BESS) system, water treatment skids, Fire safety system, and many more.
Many are not on the critical path for construction timeline, or they are small enough to be able to build on site. Moreover, where these systems do get modularized, they often ride along inside a large unit rather than shipping separately. For example, the Schneider EcoStruxure for example was built in with the fire protection system.
Factory Built White Space

The intention of the factory built white space module is to replace hand-built data hall and manual on-site wiring with a unit made factory product. This means operator can directly put compute in place without the need to figure out wiring and connection.
The whole package comes ready for the rack frames, and all the last mile connection points the rack need to operate. Think of it like a prepared envelope for compute, its organized where racks go, provide the cable and connection to how they receive power and extract heat, and include prefabricated power busway and technical water loop situated above the rack.

Take Schneider’s EcoStruxure Pod as an example. The image above shows the black cabinets forming the IT rack rows where products like Nvidia GPU servers would be installed, a total of up to 40 racks can be placed in this one system. Above the racks, the gray overhead infrastructure is the distribution layer. It carries the busway that delivers power to each rack, containment to capture hot air as some of the solution will still be air cooled, technical water loop to distribute liquid cooling that extracts heat, and cabling that connects each servers.
The interesting thing about this is the product design behind it. A factory white space must be able to serve different custom needs and therefore, suppliers like Schneider work with Nvidia to support more than 30+ reference designs. The buyer can essentially pick the specs that matches the chips it wants and gets a hall that is pre-coordinated with the matching required power and cooling module. In the coming section we will study in more detail how the design process takes place.
Whole Facility Modularization
Whole Facility modularization is the literal datacenter-in-a-box model. Instead of delivering individual parts, the supplier delivers a complete or near-complete datacenter block.

Containerized Datacenters

Starting with a containerized datacenters, this is the 4th part of the form factor design where the datacenter itself is packaged into an ISO-style container or purpose-built weatherproof enclosure. Like we had discussed, the reason why this option exist is for the ease of transportation.

As the image shown above, you can see almost everything inside the box: the IT racks, the power equipment, the batteries, and even the cooling system.
These types of design are commonly used in edge computing, industrial environments, remote or unused spaces, and the product is most useful when the buyer needs a smaller datacenter quickly. For AI workloads, the buyer is usually not a compute startup chasing scale but an asset owner that needs low-latency inference at a fixed physical location.

The main limitation of this buildout is density. The same form factor that makes the unit portable and fast to deploy also fixes the layout. That’s why suppliers are pushing beyond the containerized model toward all-in-one prefab datacenter blocks.
All-in-One Prefab Datacenter Block

The all-in-one prefab datacenter block is the more ambitious version of whole-facility modularization. Here the supplier delivers a larger facility block with more of the datacenter already integrated before delivery.

Vertiv MegaMod shows what this can looks like in practice. The structure effectively is a modular datacenter with the major systems packaged into one enclosure. The center of the block contains the IT racks, where servers are installed. Above and around the racks runs the fiber optics and cable-management pathways, along the perimeter are all the supporting infrastructure systems like cooling and power units.
The system’s 1 MW reference design can stretch to approximately 26.5 meters long, 24 meters wide, and 4 meters high in dimensions. While the MegaMod plus version can extend to as much as 31 meters wide. You may be wondering, if it’s this big how can it be ship to the site? In reality, the structure needs to be broken into transportable prefabricated sections, shipped through a standard heavy-haul logistics truck, and then connected and commissioned as one.
Platform Modularization and Reference Designs
The last step in whole-facility modularization moves beyond any single vendor’s block into a standardized reference design for the facility itself. In the same fashion the industry has reference designs for rack systems and CDUs, Nvidia now publishes one for the entire AI factory: Nvidia DSX. It was first unveiled as an Omniverse digital-twin blueprint at GTC Washington in October 2025, formalized as the Vera Rubin DSX reference design in March 2026, and more recently expanded into the full DSX platform.
The DSX reference designs are validated AI factory architectures covering compute, networking, storage, hardware cluster design, and also the facilities side, including power, cooling and controls. Even civil, structural, and architectural design. The value proposition behind is that Nvidia’s DSX Max-Q maximizes token per watt within a fixed power budget, and DSX Flex facilitates the connection the facility to grid services, dynamically adjusting power draw and orchestrating demand with hybrid onsite generation.

When deploying a DSX facility, through the Omniverse DSX Blueprint, an operator first builds a digital twin of the facility, simulates layouts, power topologies, thermal behavior, and operational policies in real time, and optimizes the design before construction begins, then reuses the same validated architecture across sites. For example, CoreWeave is already using DSX Air to build and test digital twins of its AI factories.
Besides, the whole DSX ecosystem includes pretty much all the supply chain: Cadence, Dassault Systemes, Eaton, Jacobs, Nscale, Phaidra, Procore, PTC, Schneider Electric, Siemens, Switch, Trane or Vertiv. Vertiv’s OneCore, for example, packages power and cooling into standardized 12.5 MW pods that can be combined into larger AI-factory deployments
EdgeConneX estimates that a common design can advance a project to roughly a 30% to 60% permit set before site-specific localization is complete, allowing substantial off-site work to begin earlier.
Vendor landscape
If you have made it this far, you should have a working feel for the categories. You should also, maybe be a little buried in names. We have put a power module from Flex, a CDU from Airedale, a data-hall pod from Schneider, and an all-in-one datacenter from Vertiv all in front of you. So before going further, it helps to step back and lay the whole market out on a single map.

Our universe runs to over 80 players, and laying them out this way is useful because two patterns jump out right away.
	The depth is in the subsystems. The power-room and cooling modular are by far the most crowded

	The same names keep showing up across columns, because a vendor like Vertiv, Schneider, or Eaton sells a power module, a CDU, a white-space pod, and a whole block all at once.


Owning the Integration: Who actually does the modularization?
The vendor landscape above maps who builds each piece, but not how those pieces become a module or who is on the hook when they do. From the solution provider’s point of view it has three answers:
	At one end the operator holds both rights: it specifies the equipment, buys it directly, and hands it to an integrator purely for assembly.

	In the middle sits the EPC- or integrator-led buildout, where the operator still sets the performance requirements but hires an EPC or integrator to source, coordinate, and build.

	At the far end is the OEM-led model, where a vendor like Vertiv designs and sells its own stack as one finished product, as it does with the OneCore portfolio



Operator-Led Modularization
This is where the operator engineers the specification themself, procures the equipment directly as owner-furnished gear, and hands it to an integrator purely for assembly.
This model requires the operator to have a deep in-house engineering and procurement team to specify and source every component, and the willingness to carry all of the cost, inventory, and lead-time risk.

In a supply-constrained market that risk is sharp, since the operator is competing for scarce transformers and switchgear without a vendor’s allocation leverage, unless it buys at enough scale to have that leverage of its own.
That is why operator-led modular is effectively confined to the largest hyperscalers. AWS, for example, engineers its own prefabricated data-hall skids under Project Houdini and procures the equipment directly, using Cupertino Electric as design partner.
Aligned is another example of operator-led modularization, although it relies on external integration partners for manufacturing capacity. Aligned defines the architecture, owner-furnishes the major components, and controls the commissioning and quality program, while its integration partners receive, store, assemble, and test the equipment across multiple factory locations. The partner provides the production footprint, but the modular system remains Aligned’s design.
System-Integrator or EPC-Led Modularization
The EPC-led modularization includes system integrators or construction companies that take mostly third party equipment and convert it into a skid/module. The integrator does the assembly, installation, factory testing, enclosure, and is the party in charge of delivering the finished skid to the end customer.
The companies acting an integrators are both construction companies that have the footprint and capabilities to do the integration, like Comfort Systems, Sterling Infrastructure or Quanta’s Cupertino Electric, and specialized modular integrators, like PCX, Nautilus, DXN, Infra Partners, Bladeroom, etc.
This type of modularization is vendor agnostic, which means that the customer keeps more control over the datacenter design, while the contractor moves part of the construction sequence into a prefab shop. The EPC buys the equipment, assembles it, wires it, pipes it, tests it, and ships it as completed construction scope.

Take Comfort Systems as an example. It is a MEP contractor, not an equipment maker, so it acts as the layer that procures and assembles the gear on the operator’s behalf. The operator decides what equipment it wants and Comfort Systems does everything else. It runs that work through Environmental Air Systems and TAS Energy across 3.5+ million square feet of shop floor in Texas and North Carolina.
That concept is particularly attractive to hyperscalers. A big operator usually already knows exactly what equipment and design it wants, so it has no interest in buying someone else’s fixed system. Working with EPC integrators like the kind for Comfort System, the operator keeps its own design and its own gear, and simply hands the building of it to a factory instead of a jobsite.
OEM-Led Modularization
Here the equipment vendor turns its own datacenter infrastructure stack into a repeatable module or platform. Although the product can still be configured for a specific site, the starting point is usually an off-the-shelf module using OEM’s own architecture.

Vertiv OneCore is a clear example. Instead of selling single equipment devices, Vertiv combines all the layers into a single modular platform. This platform integrates Vertiv’s power, thermal, cooling, and IT infrastructure technologies inside a Vertiv’s supplied steel shell.

That is what makes it OEM-led, the customer is buying into Vertiv’s entire integrated stack rather than asking an EPC integrator to assemble equipment line ups. This also allows Vertiv to capture higher content by selling the entire stack end to end, with the TAM expanding up to ~$7M/MW for some of their full-stack solutions.
The tradeoff is capacity and execution risk. Besides the fact that these companies are going up the value-chain toward market segments they were not previously involved in, OEM-led modularization can only scale as fast as the OEM’s factory capacity, supplier base, and integration teams can support. Vertiv’s modular solutions run lead times of over 12 months today. This is also pushing big OEMs, not only Vertiv but also companies like Schneider and Siemens, to be selective with capacity slot allocation, requiring certain capacity minimums and favoring bigger projects. As a result, operators or developers looking for smaller scale capacity are increasingly working with the System Integrators.
The Modularization Cycle
By now our readers should be familiar with the different forms of modular solutions and the players leading this transformation. They will also have noticed how different this looks compared to traditional datacenter construction, and will have many questions about the operational implications. Those are the topics we address in this section.

Stage 1: Solution Design and Simulation
Engineering the solution is the first step. In a field build, some of these decisions can change while construction is underway. In a modular build however, they need to be predetermined, frozen early, and repeatable since the box itself must come in a finish block.
The most important engineering at this stage happens at the facility level. Before a module can be finalized, the design team must define the load, select the equipment, develop the single-line diagram (SLD) and layout, and complete the short-circuit, protection-coordination, and arc-flash studies in tools like ETAP and PSSE. These analyses determine how the system is sized and which components can be used. Because they depend on the full electrical path from the utility connection through the downstream equipment, they cannot be completed on an isolated skid. The facility design therefore has to come first, with the module designed as part of that broader system.

Source: Aran Industries
For 415/480VAC this work is well templated and repeatable. When considering all the implications of the 800VDC transition, it is not as well-templated. A handful of reference designs exist, but none are well baked yet, so the facility-level architecture is still being worked out design by design. This is also the part of the cycle now being automated. Companies like Aran Industries are building build custom software that plugs into ETAP, PSCAD, PSSE, Revit and the other design tools, compressing what is otherwise a multi-month (>2 months), multi-engineer electrical design process into hours of compute plus a single engineer reviewing the output.
Ownership of the Buildout
Once the design is set, ownership comes down to two questions:
	Who chooses the equipment;

	Who carries the cost, the inventory, and the lead-time risk of the buildout.


Those decisions do not always sit with the same party. An operator may specify a component directly, or an integrator may select it and seek approval.

Colocation operators are a clean exception. A wholesale colo is not bound to any single end-user’s specification, and often does not even know who the tenant will be, so it is free to choose the equipment it wants and commit to it early, without waiting on anyone’s sign-off.
Even then, local availability matters, because switchgear and transformers may carry 12 to 18-month lead times, while generators can require market-specific emissions controls. Customization can also reopen engineering and add roughly eight weeks.
Stage 2: Packages and Documentation
Once the design is frozen in Stage 1, what leaves the design stage is not a single drawing but a set of documentation packages, produced by different parties in different tools:
	An issued-for-fabrication (IFF) package with the shop drawings telling the factory how to build the skid

	An issued-for-construction (IFC) package telling the site how to receive, place and connect it

	A separate permitting and commissioning documentation set, proving the design will pass code and testing.



This stage is largely a documentation and paperwork exercise. Automating the Stage-1 design model lets these packages be generated from one source rather than be recreated by hand, removing the manual redrawing between parties (IFF and IFC serve different audiences, the factory and the field, and are issued separately; they are not the same document and do not drift against one another).
Stage 3: Assembling the module and Factory Testing
Once all the prework is completed, the module still has to be physically built. Think of this step as the production line, but in a much bigger scale of a datacenter. The assembly process starts with a base, a skid, or a frame that sets the foundation of the module. From there, equipments are layered in sequence, with each component placed into its designated area like how you will assemble a LEGO building.

What runs alongside the assembly is the factory acceptance test, or better known as “FAT”. Testing happens at two levels. The first is at each station as the module is assembled, an inspection gate where the work is checked before the module advances. The second comes once the module is complete: the whole unit is powered up and run the way it will run on site to confirm its rated load and everything is in place properly. By the time it leaves the line, the module is cabled, labeled, sealed, and proven to work on its own.

Factory testing is critical. The industry often describes this through the 1-10-100 rule: a defect that costs $1 to fix during design or assembly may cost $10 once production begins and $100 after the product has shipped. Furthermore, standardization also makes testing repeatable, so same FAT procedures can be run multiple times across production.
Stage 4: Delivering and installing the modules
Now, the module leaves the factory’s controlled environment and runs into the uncontrolled area of site logistics. At the scale of today’s AI campuses, bringing the first block online is no longer enough, because operators also have to think about time to the last megawatt. The critical questions become how many finished modules can reach the site, how many can be unloaded and set in parallel, and how effectively limited rigging and installation crews can move from one block to the next.
A closer look at: Transport and Logistics
In our conversations with datacenter developers, logistics appears as one of the main challenges equipment modularization presents. All these skids and modules are big and heavy, and shipping them from the factory to the site is not a minor task. That is why footprint and location matter so much, with integrators expanding their footprint to sit closer to their customer’s sites.
Federal law fixes the no-permit envelope at 102 inches wide and 80,000 pounds gross, leaving about 24 tons for the module on a standard deck. Microsoft’s Azure Modular Datacenter and Schneider’s Easy Modular ride inside a 40-foot ISO container at 96 inches wide, so they cross any state line or fly in a C-17 permit-free.
Past that threshold, you need a permit, although the truth is that permit cost has little impact and the real implication is on schedule. A standard oversize permit runs just $15-100 a state, and even the line-haul, at $12-14 a loaded mile, makes a 500 mile move only six to seven thousand dollars a trailer.

On time, loads past roughly 16 feet become superloads, triggering a bridge-engineering review that runs 7 to 21 days per state and stacks toward months across a route, and escorts force restricted travel windows. Besides, the thresholds are not even uniform, as a module engineered to clear Virginia (superload at 18 feet or 250,000 pounds) can still trip Ohio’s far lower 14-foot, 120,000-pound line.
Transport also becomes part of the reliability program. A module may experience greater mechanical stress on the road than during normal operation, particularly through vibration, braking, and loading. In one validation exercise, Aligned DC shipped a 3 MW module from Utah to Omaha and back with force loggers to measure the conditions it experienced in transit.
On top of all this, transport can also be constrained by the insurance it carries. High-value AI racks may be shipped only one or two at a time because concentrating too much equipment on a single trailer creates an unacceptable insured loss no insurance company is willing to bet on. The risk is not theoretical and we have heard cases where truck carrying large UPS module tipped over on a road in West Virginia while traveling toward Northern Virginia, leading to large reimbursement.
Considering all these implications, operators are designing around the haul, like AWS engineering Houdini’s skids onto low double-drop trailers to stay under bridges. Also Nautilus floated its datacenter 50 miles to the Port of Stockton on a barge, and Compass put a Schneider module factory next to its Red Oak campus. That said, some operators like DXN do manage to ship containers from their factories in Perth, Western Australia all the way to the US. These are, however, mostly smaller containers.

Once the module reaches the site, it must be lifted onto the prepared foundation, anchored, and connected to upstream power and downstream load. Even crane selection becomes part of the design process. A crawler crane’s lifting capacity falls sharply as the load moves farther from the boom: a Manitowoc 18000 can lift roughly 600 tons at 7.3 meters, but only about 10 tons at 104 meters, so the module’s weight, lifting points, and final landing position determine which crane is required and how much the lift will cost, typically around $5,000 to $25,000 per day. A single Schneider 500 kW power module, for example, weighs 50,000 pounds, needs six lifting points, and its load distribution is not known until it is built.
Stage 5: Site Commissioning
With the modules in place, it’s time to commission them. Factory testing proves the individual unit, while commissioning proves the system under real conditions. Operators consistently call this the single biggest gap in the modular cycle, with a full site commissioning running 3 to 8 months end to end. While some vendors claim it can be shifted offsite, in practice the parts that matter can’t be, because the major energy sources (the utility feed, the generators, the BESS) only meet on site.
The levels of commissioning
The industry generally runs a 6-level ladder, while some frameworks add a Level 0 design review at the front.

	L1 - Factory Witness Test (the “red tag”): each skid or module proven as a standalone unit at the manufacturer. This is the level factory testing covers, and the level modular front loads.

	L2 - Delivery & installation verification: the unit is received, set, anchored and inspected on site.

	L3 - Pre-functional / startup (the “green tag”): each system energized and started up on its own.

	L4 - Functional performance testing (the “blue tag”): each system run to the switchgear, the cooling loop.

	L5 - Integrated Systems Testing / IST (the “white tag”): every system energized and running together, on site, under simulated failure, an A-side outage, a UPS/STS transfer, a pump failover, a black-building start.



From L2 onward the work has to happen physically on site, because the sources being tested against like utility feed, generators, BESS are only present there.
To understand where time can actually be recovered, we identify two levers. First, parallelize commission modules and subsystems as they land rather than waiting for the whole site, so L2–L4 on the early modules overlap the delivery of later ones and only L5 has to wait for the full set. Second, reuse the plant as its own load bank: the power equipment and its battery storage can serve as the load bank during commissioning, so instead of trucking in rented gensets and resistive banks that leave when the test ends, the same gear that proves the plant stays on as part of it.

Parallel Factory Commissioning
At scale the binding constraint is usually the Level 3 point-to-point work, because every PDU, control panel, and field device must be wired, addressed, named, and verified back to the BMS. Across hundreds of PDUs each exposing dozens to hundreds of points, this is the real commissioning bottleneck. To move faster, some big datacenter operators are running parallel factory commissioning tracks alongside the standard on-site process, completing equipment verification and control checks before shipment (repeating some tests post-transport) while the site team keeps delivery checks, live interconnection, and integrated-system testing.
This consideration also matters when studying aggressive project timelines claims. Some 6-9 month schedules are achieved partly by compressing or minimizing the commissioning process. That may accelerate initial turn-up, but it significantly shifts risk into operations.
Putting the Value Proposition of Modular Solutions to Test
All modular pitches mainly rest on three claims: (1) Speed to market; (2) Quality of Build and Safety; and (3) Total Cost of Ownership. The marketed numbers are huge figures, with Vertiv claiming MegaMod at up to 50% faster on module deployment and SmartRun at up to 85%, and Schneider claiming 60% faster and 13% lower first cost on power and cooling.
Those are big (big!) numbers, so we rebuilt the case bottom-up against our baseline reference datacenter that we include in the SemiAnalysis Industrials Model, a 50 MW liquid cooled AI hall in the US. As headline, our numbers estimate a ~36% shorter construction window for modular construction when considering the full construction timeline, and a ~8% lower all-in cost. Let’s break down these figures.

The Speed Advantage
Speed is undoubtedly the core vendor selling point. Following our previous taxonomy, the realized savings will depend a lot on which modular solutions you use in the build. To understand where the speed savings come from, we need to understand the construction timeline in commonly four blocks:
	Groundworks: 4-6 months, averaging about 5 months. Modularization changes little here beyond simplifying some pad and foundation work.

	Structure and shell: 2.5-4.5 months, with a midpoint of about 3.5 months.

	Mechanical and electrical fit-out: 7-11 months. Today’s baseline already includes some preassembled electrical equipment, such as LV switchgear and UPS lineups.

	Commissioning to IT-ready: 3-8 months, with a single-hall midpoint of about 4.5 months. Longer timelines usually reflect phased, multi-hall handovers.


Added together, a conventional 50MW building runs about 18 to 24 months from groundbreaking to IT-ready, with permitting excluded from that clock. In addition to the mentioned commissioning considerations, faster timelines claims are also sometimes related to a counting convention, often starting the clock at the electrical fit-out or the vertical works rather than at groundworks. Besides, permitting adds another 12 to 13 months that cannot overlap with construction, taking the all-in timeline to roughly ~30-35+ months for a stick build against ~24-30 for modular.
In the table below, which considers a scenario of an operator going full modular, modularization can compresses the construction window to about 12-18 months, around ~36% faster than a pure stick build and about ~30% faster than today’s baseline that considers some modularization.

The savings scale with how much scope moves to the factory. An operator taking only MEP skids, midway between today’s baseline and a full modular build, lands around 17 months. That schedule can be shortened even further when deploying all-in-one prefabricated block or containerized datacenters, which can take the building window all the way down to about 12 months. Today we can hear some claims even for under 12-month deliveries.

Digging deeper, during the MEP fit-out, an AI data hall absorbs about 12,000 field man-hours per MW, with electrical the dominant trade. A standard 50 MW hall concentrates 600,000 field hours into one building and stacks about 300 craft workers at peak. Relocating that MEP scope to the factory, on-site hours fall about ~63% to 4,500 per MW and licensed-electrician hours about 85%. The window itself compresses by less than the hours because the relocated work now runs in the factory in parallel with sitework. In addition, moving work into the factory also reduces dependence on weather and geographic constraints.

Speed equals money
Speed is compute and compute is revenue, so the true value of pulling go-live forward is the opportunity cost of the delay. In our calculations we consider as a rule of thumb that today, for CSPs, a megawatt of IT load generates on the order of $12M to 15M of revenue a year, or about $1-1.25M per IT MW per month. That said, in such a capacity constrained market, we are seeing new deals being made on much higher disclosed pays, see SpaceX and Anthropic deal, or as we recently covered in our Meta newsletter post, revenues of $50M per IT MW. Companies like Anthropic or OpenAI are making over $50M/MW on API.
On the COGS side, the relevant cost is GPU depreciation, at an average $30M/MW for an Nvidia cluster depreciated over five years, roughly $500,000/MW per month. An idle month strands at least that depreciation, on GPUs already on the clock whether or not the hall is ready, so we value an earlier month to the owner-operator at about $500k/MW, a conservative figure since the contribution margin on live compute is higher. For a wholesale colocation operator that never owns the GPUs, the value of an earlier month is just the lease it can now bill, about $190,000/MW per month, roughly $190/kW/mo.

Applying those unit economics to the roughly 8-month lead over a pure stick build, the owner-operator captures about $200M undiscounted across the 50 MW hall, or ~$4M/MW.
Of course, all of this is conditional on the building being the binding constraint. Go-live is the latest of three dates, building ready, power available, and GPUs delivered, and accelerating the building earns nothing if it was not the date that bound.
The TCO Advantage
Compared to the realized speed benefits, Capex savings are not meaningful. We estimate that same full modular 50 MW liquid cooled hall costs about ~$1.1M/MW less all-in, ~$13.5M/MW against ~$14.6M/MW, just under an ~8% delta.
When looking at the all-in content/MW for the datacenter equipment, we can separate between hardware cost and service or installation cost. The hardware piece itself does not change much: switchgear, UPS, transformers, and other core hardware cost the same whether they are installed in a field-built room or integrated into a factory skid. The gross savings come from two places mainly, the labor portion and a shorter build time.

We estimate that moving MEP into the factory saves about $0.6M/MW on construction services and $0.5M/MW on installation. The wage gap is small, as BLS puts field construction at $34/hour against $33/hour in the factory, though overtime and site premiums lift the effective field electrician to roughly $63/hour. The real lever here is higher factory throughput, dropping a full field hour of scope.
Second is the effect from shorter build time. Locking factory cost earlier and compressing the field period trims escalation, contingency, change orders and site general conditions.

Against those savings, modular carries some penalties, with double margin being the largest. A stick build marks up installed content once, through the general contractor and its subs. A modular build adds a separate module-vendor margin on top of the site integrator’s. That layer compresses when the OEM also integrates on site, as Vertiv and Schneider do on their turnkey programs. Schneider’s WP163 shows this dynamic, putting module hardware about 40% above traditional and netting to 13% lower first cost, after design and install labor savings are counted.

Two smaller penalties follow, including the module premium (chassis, bracing, extra interconnects, transport and craning), and from the vendor perspective, the additional factory burden.

The Quality and Predictability Advantage
Factory first-pass quality, the share of test and inspection points cleared without rework, is supposed to exceed 95% in modular solutions, against a field baseline of 60-70%, thanks to the on-factory fixed work instructions. The benefit is system predictability. Flex frames this as a design choice and engineers it through design failure-mode-and-effects analysis for productized configurations, design-for-manufacturing and design-for-assembly reviews for project-specific ones.
That said, recent conversations point to the opposite side, with operators and MEP contractors claiming that modular solutions have proven reliability issues and haven’t lived up to their claims. This eventually means not only losing all the time savings gained initially, with a field team having to go on site, but more importantly, putting the precious hardware at risk.
Re-evaluating Vendors’ Claims
Our ~36% time savings, or around 8 months, lands just above Flex’s published 30%+ floor on whole projects. In order to do a fair comparison, we must consider that vendors’ numbers usually come from narrower scopes or composite definitions, not the end-to-end construction timings. Vertiv’s 85% SmartRun claim applies to overhead busway and containment, while MegaMod’s 50% claim measures module deployment against on-site build. Schneider’s 60% claim is for power-and-cooling modules.

What Operators and Developers Are Modularizing Today
Across the market, operators and developers are not converging on one modular strategy.
Hyperscalers
Hyperscalers most frequently build their own fleet, vertically integrate buildouts, and engineer the datacenter design around their actual workload. That’s why hyperscalers tend to show the innovator traits and have leading experimental footprint.
AWS
AWS shows the fastest scaling buildout currently, adding almost 3.9 GW of capacity to the end of 2025. Project Houdini is their largest internal attempt to modularization model. Rather than designing a modular building from scratch, AWS took its standard data-hall map and re-cut it into a factory-built skid roughly 45-feet in length and weighing about 2000 pounds that is transportable on double-drop trailers. This puts Houdini squarely in the “factor-built white-space” category.

The approach cuts deployment from as much as 15 weeks to roughly 2–3 weeks and can eliminate more than 50,000 on-site electrician hours per module. The skids are built in Houston, Salt Lake City, and Topeka, with early deployments in Texas and South Bend, targeting ~25 weeks from construction start to the first server room.
Houdini is also notable for its approval model. Instead of relying only on site-level engineering sign-off, the factory process requires separate validation of the design and the physical build. Cupertino Electric serves as the main partner, responsible for the latter.

Meta
Meta has recently focused on how to get the building enclosed. Its “tents” datacenters, or rapid-deployment structures, are the clearest example of shell-level modularization in the taxonomy above. A lightweight structural frame supports a tensioned fabric membrane, creating a weather-protected enclosure much faster than a conventional steel-and-concrete building.
At Prometheus in New Albany, Meta is using this strategy to pull shell construction forward

Meta has built six rapid deployment structure at this campus, with each roughly 125,000 in square feet dimension. To put speed savings into the picture, it’s worth noting that the site’s first five permanent buildings took Meta two to three years to complete, while the tents took a fraction of that, with eight standing by April 2026 from our satellite tracking since their announcement of the tent buildout in July of 2025.
This does not mean Meta built the complete datacenters in nine months, because the tent accelerate the shell but not the full facility. Also, the trade off on the other hand, is resilience. A fabric structure does not provide the same long-term durability or weather protection as a permeant steel or concrete shell as we had described above, it is also not built with intent to provide decade-long protection service.
GPU Clouds and Neoclouds
Crusoe
Crusoe participates in both the shell modularization and whole facility modularization taxonomy. At the Abilene Stargate campus, Crusoe accelerated the shell using structural steel and factory-made insulated metal panels. Working with Digital Building Components, each building used roughly 672 prefabricated panels. The panels were manufactured in under 40 days and installed at a rate of roughly 15 to 20 per day, allowing the building to reach a dried-in state in under eight weeks.

In addition, Crusoe’s decided to vertically integrate the manufacturing process. Its 2022 acquisition of Easter-Owens brought modular datacenter and electrical-system manufacturing in-house, giving Crusoe greater control over design, supply chain, and production. The company is now expanding that capability through a dedicated Spark factory in Brighton, Colorado.
Each Spark unit are roughly one megawatt in scale and arrive substantially complete, placing Spark in the whole-facility modularization category.

The Redwood Materials deployment in Nevada shows how this model can scale. Crusoe initially installed four Spark units alongside a 12 MW microgrid and later announced an expansion to 24 units.
Hut 8
Hut 8 is buying the entire infrastructure stack. A former bitcoin miner with power and land positions, it is racing to convert those positions into leasable AI capacity, and the fastest way to do that is to buy a finished modular stack.

At its Beacon Point campus in Corpus Christi it runs Vertiv’s OneCore to commercialize a 704MW IT lease.
The project is being designed around Nvidia’s DSX reference architecture and delivered through a group of established counterparties. American Electric Power provides the utility relationship, Jacobs Solutions owns the EPCM scope, and Vertiv supplies the critical power and cooling infrastructure.
Nebius
Nebius takes a lighter approach to modularization by defining the facility around its own compute architecture and modularizing selected parts of the infrastructure such as power and cooling.
At the New Jersey campus, the facility is being built to Nebius’s own design through its partnership with DataOne and is planned as a phased development expandable to 300 MW. The company used precast structural components to accelerate the shell, while pairing the site with Bloom Energy behind the meter fuel cells as the power solution.

At Béthune, France, the company follows the same operating logic through a different construction method. The project reuses the former Bridgestone tire plant, avoiding part of the greenfield shell and permitting process. Azur Datacenter is responsible for the land, utility intake, construction, and physical plant, while Nebius focuses on the GPUs, racks, networking, and software.
Colocation Providers
Compass
Compass is the colo that has run the modular playbook longest. They industrialize the whole facility into a repeatable kit of parts, not just one subsystem. We estimate roughly 70 - 85% of each building is manufactured off-site and bolted together on site, standing up a building’s framework and roof in 18 to 21 days. The kit spans the full stack:
	Shell: a rebar-free, fiber-reinforced precast shell, Compass casts itself from on-site batch plants

	White space: Standardized prefabricated rack and containment systems such as using Schneider’s EcoStruxure Pod

	Power block: a repeatable ~1.25 MW Schneider power center (Galaxy VX UPS, lithium-ion batteries, QED-2 switchgear)

	MV switchgear: modular medium-voltage switchgear skids under a Siemens deal for up to 1,500 units over five years



It runs this same kit across campuses, up to 360 MW at Red Oak, Texas and eight buildings across 1.8 million square feet at Goodyear, Arizona.
QTS
QTS’s modular strategy is built around locking the design early, standardizing the interfaces between vendors, and purchasing critical equipment before a specific building needs it. The company maintains roughly 7 million square feet of warehouse capacity in Kansas for long-lead equipment, allowing UPS systems, switchgear, cooling equipment, and other owner-furnished components to be held in inventory rather than ordered after each customer signs.
The approach began with the Freedom Design, which keeps the building shell flexible but repeats the power architecture. Each factory-built pod combines a 1.5 MW UPS and switchgear package with a 2.25 MW generator, and the system scales in 1.5 MW increments. Freedom LC+ expands the same concept into cooling, with an architecture that can support either fully air-cooled or fully liquid-cooled deployments. QTS’s newer rapid-deployment design pushes modularization further into the building itself, organizing capacity around repeatable 60 MW data-hall blocks.
QTS has therefore continued to move more scope off-site: first the power train, then parts of the cooling system, and now portions of the shell and data hall. For the shell, some QTS facilities use tilt-up concrete, including Manassas, while larger campuses such as Cedar Rapids use structural steel. 

The value is labor, safety, and schedule certainty. QTS estimates that labor pressure has increased datacenter construction costs by roughly 20–30% per MW. Moving to modular is the company is trend, and they begin by stocking long-lead equipment in advance removes another source of delay, giving QTS greater control over when the final megawatts can be commissioned.
QTS developed subsequently the “Rapids” design, which materially accelerates construction timelines. Two major AI companies have adopted this design at scale. 

Aligned Data Centers
Aligned’s modular strategy is centered on adaptability, keeping the core power and cooling architecture standardized while allowing the hall configuration to change as customer requirements and rack densities evolve. The approach began with core MEP infrastructure, including a 2 MW UPS container with integrated distribution switchgear and power. This approach is now extending into site conveyance through examples like prefabricated chilled-water assemblies. For customers able to coordinate early, the scope can extend even further into the white space through things like secondary fluid piping.

The other core element is Aligned’s Adaptive Modular Infrastructure platform, which keeps the underlying power and cooling systems consistent while allowing the hall to shift between air, hybrid, and liquid cooling as rack densities evolve. The platform combines
	Delta³, Aligned’s air-cooling system, supporting densities of up to roughly 50 kW per rack.

	DeltaFlow, its liquid-cooling platform, supporting densities above 350 kW per rack


Because the underlying chilled-water loop and facility interfaces remain consistent, the cooling mix can change without redesigning the entire hall. The components inside the modules remain standardized and do not change. An example is found in Project Caprock in Texas, 540 MW across six buildings and 1.65 million square feet.
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  Read full article: https://newsletter.semianalysis.com/p/the-wild-wild-west-of-lego-datacenters
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  Prime Minister Tofan Gets to Work
Following his swearing in on July 22, Prime Minister Vasile Tofan held his first cabinet meeting where he told the ministers to “tighten their belts.” He took particular aim at official travel, noting that “travel budgets are quite large” and stating that some of it is touristic in nature. He stated: 
“I learned today that the Prime Minister approves all visits outside the country. (…) I want to tell you that I will be much more demanding in approving these visits,”

In the meeting he addressed public concerns about “unspeakable” public sector salaries. He stated that a new wage law is needed (and coming) that will codify salary rates as well as practices around bonuses. But that in the meantime, all ministers were instructed to “bring order” to the agencies and organizations in their portfolios. 
Speaking about the tax reform, Tofan stated that “The first attempt to bring the tax reform to fruition was not successful, to put it delicately. In fact, it was a failure.” But he emphasized the need for a major reform of the tax system and directed the Ministry of Finance to publish a draft by August 6th. He told the assembled ministers that he would be involved in the process and personally responsible for this reform.
This drew a stark contrast with his predecessor who put out his first statement on the tax reform more than 2 weeks after he stepped down. In it he praised the professionalism of the reform, noted that it was approved by the IMF, compared critics to “amateur league” football players and generally punched back at critics1.  
Prime Minister Tofan has also announcement members of his team, with former Minister of Finance Andrian Gavrilită returning to government as his chief economic advisor. Carolina Bogatiuc will be his chief of staff and journalist Dumitru Ciorici will be his press secretary. 
Radu Musteața’s Turbulent 3 Days in Office
An early challenge for the Tofan government came when Journal TV published a picture of the brand new Minister of Agriculture, Radu Musteața, allegedly showing him at a Democratic Party (PDM) meeting. The story reported that the photo in question showed Musteața receiving his PDM membership card from PDM MP Nae Simion Pleșca. Allegedly, this occurred sometime in 2017. 

This story mattered because it alleged that Musteața had joined Vladimir Plahotniuc’s PDM at the height of the oligarch’s state capture. 
Minister Musteața adamantly denied this writing on facebook that “I have never led any territorial organization of a political party and I have not been a member of the Democratic Party.” He went on to repeat categorical denials in multiple statements and on TV interviews. 
Prime Minister Tofan indicated that he believed Musteață and that lacking clear evidence contradicting his statements, “Radu Musteață has my full support.” This evidence soon began piling up with PDM’s successor party, PSDE stating that their records show that was a PDM member and had a party leadership position in Ciocana. 
After 3 days as Minister of Agriculture, Radu Musteață resigned from his position claiming that he did so to protect the team and maintain trust, asking that the action “not be tarnished and eroded by false and manipulative information.” Effectively, he resigned while still denying the accusations. 
Asked to comment, Speaker Igor Grosu stated that he believed Musteață when he said he was not a PDM party member and expressed regret that he resigned. The same day PSDE produced a copy of his signed application for membership and Musteață finally admitted that he lied. He continued to downplay his interactions with PDM as “insignificant” but admitted that he regretted that he “did not have the courage to tell the whole truth.”
This marks one of the shortest tenures of any minister in Moldovan history2 and a bumpy start for the new government. No announcement of a new candidate for Minister of Agriculture has been made to date. 
Politics & News
Here’s a roundup of the other top politics stories of the week: 
	Anti-corruption police (CNA) detain 3 in relation to MoldATSA scandal. At the same time the CNA conducted 25 searches in relation to alleged criminal decision making at the company - including violate public procurement, fake hiring competitions, unjustified salaries and bonuses and more. CNA noted that MoldATSA spent 9 million lei on staff trainings in the first 5 months of 2025 alone including 106,000 lei spent on sending a staffer to the UK for a beginner English course. Arrests targeted decision makers including the company’s Chief Accountant. Two of the 3 arrested are confined for 30 days detention while one is on house arrest. 

	The government approved the “Restart in Education” reform aimed at centralizing school administration. Under the proposed law, all schools above the level of kindergarten will be subordinated directly to the Ministry of Education via newly established Territorial Education Agencies. Currently, schools are administered locally by district and municipal councils. Minister of Education Dan Perciun explained the reform as necessary for uniform standards and conditions throughout the country. 

	The Model Schools network is expanding. Parliament approved an investment of €50 million euros to remodel 20 more schools in the regions. Of the investment, €40 million will come from the European Investment Bank (EIB) as a loan. This investment will bring the total number of schools in the program up to 90 and when renovations are complete will see 1 in 4 children in Moldova enrolled in a Model School. 

	The government approved an anti-SLAPP law. The proposed law would create new protections against SLAPP lawsuits,3 allowing judges to rapidly throw out obviously unfounded claims, sanction those committing abuses by filing these suits and create protections for defendants of SLAPP suits to more easily recoup their legal costs. This law is designed to protect journalists and civil society activists and brings Moldovan legislation into line with EU directives. 

	The government approved a legal framework for cryptocurrencies. It delegates supervision of the digital currencies and assets markets to the National Bank (NBM) and National Financial Market Commission. The framework envisions separate regulations for fiat-backed stablecoins, coins backed by other assets and “other” crypto currencies. Currently Moldova has no regulatory framework for cryptocurrencies effectively making them illegal in the country. 

	30 day State of Alert declared in the area of energy security. The government noted that commercial diesel stocks fell from 17.6 days supply at the end of June to 6.9 days on July 27. Fuel imports continue to be affected by the War in Iran as well as supply chain disruptions elsewhere - including Kazakhstan severely reducing outputs following Ukrainian drone attacks on Russian oil terminals. Uncertainty has caused prices to resume climbing after a few weeks of relative plateau, with diesel prices now 50.6% higher than pre-war (in Iran) levels and gasoline 29% higher. Under the state of alert fuel imports are expedited through special corridors and certain exports are prohibited. 

	30 day State of Alert declared in the area of water security. The alert comes in the context of reduced water levels in the Novodnestrovsk reservoir which is at a record low level for this time of year and is rapidly draining. If Ukraine restricts outflow from the reservoir it could substantially reduce the flow of the Nistru river, impacting Moldova’s water supply and threaten the provision of water to towns and even to Chisinau. The state of alert will increase monitoring of river flows and direct downs to switch to alternative water sources where available. 

	On July 20 TV8 released their long signaled investigation into the real estate dealings of Alexandr Trubca. By the time of release, Tubca had already resigned from parliament but continues to deny wrongdoing. The investigation outlines how Tubca entered parliament 5 years ago with modest earnings and property and is today on the verge of becoming a euro millionaire. His increase in wealth comes entirely from an expanding property portfolio, mostly in the Chisinau suburb of Trușeni but also in Romania. In Trușeni, his companies have invested in 2 projects, one to build a 400 unit apartment building and another to develop 34 single family homes. TV8 reported that his partners include the recently resigned director of the Public Property Agency as well as PAS donors. Trubca struggled to explain the source of his funds, noting that for some projects he borrowed the investment money4 and others were funded from proceeds from the first project - though TV8 noted that this timeline does not match up and his company showed no revenues at the time of the second investment. Alexandr Trubca continues to deny wrongdoing.


The Rabbi and the Rocket Launchers?
Back in November 2025, customs officers at the Leușeni-Albița border crossing between Moldova and Romania discovered a large cache of weapons hidden inside a truck. This story prompted a wave of disinformation with Russian proxies alleging the smuggling of American Stinger missiles / drugs / all manner of other conspiracies (in fact, all the weapons were Russian / Soviet). 

The truck driver is in Romanian custody and continues to assert that he did not know what was in the truck. Moldova arrested 5 additional alleged conspirators and one plead guilty this week, getting a 5 year sentence with 3 suspended. His name is Eugeniu Pralea and he was the courier who brought the weapons into Moldova from Ukraine. Documents related to his sentencing have shed light on the details of the case with some startling revelations. They include: 
	Weapons: The shipment included 8 RPG-30 anti-tank grenade launchers, a launch tube for a 9K333 Verba anti-aircraft missile system, 18 9M133 Kornet laser-guided anti-tank missile systems and an entire Geran 2 drone (disassembled and with a defective motor).

	Smuggling from Ukraine to Moldova: The weapons were smuggled out of Ukraine from 2023 - 2025. Eugeniu Pralea was hired for this and claims to have accepted the job on the condition that the smuggled goods were neither weapons nor drugs. He claims to have been told it was electronic parts and / or goods related to humanitarian aid projects. He claims that no “arrangements” were made with Moldovan customs officers at Palanca because the shipments were broken into small amounts and never discovered. 

	Destination - Israel: After being accumulated over 2 years and stored in a warehouse in Moldova, the weapons were wrapped in a special material meant to fool border scanners. The truck carrying them was destined for the port of Constanta in Romania and then on to Israel. 

	Organizer - Rabbi Pinhas Zaltzman: Eugeniu Pralea alleges that Rabbi Zaltzman organized the shipments from Ukraine to Moldova and onward to Israel.



Searches turned up multiple phone calls and text messages between the defendants and the Rabbi including pictures of the weapons and discussion about them. Rabbi Pinhas Zaltzman has professed innocence and is currently in Israel. Prosecutors have not commented on whether or not he is being investigated. 
Rabbi Pinhas Zaltzman titles himself the “Chief Rabbi of the Republic of Moldova” and is a prominent figure in Moldova’s Orthodox Jewish Community based at the historic “Hay” synagogue. However, there is no official “Chief Rabbi of the Republic of Moldova” and the title is self-styled. The “Jewish Community of the Republic of Moldova5” released statements noting that the title of “Chief Rabbi” is self appointed and that he has “never been appointed, elected or confirmed in any religious leadership position within the Jewish Community of the Republic of Moldova by its statutory bodies.” 
Other Security and Defense News
Here’s a roundup of the other security, defense and hybrid war news”
	Romania shoots down 3 Russian drones in 48 hours. For the first time since the full scale invasion of Ukraine, the Romanian air force has downed 3 Russian drones that entered its airspace - one in Buzău and 2 in the Danube Delta region. Romania expelled one Russian diplomat in protest against the incursions. President Sandu condemned the violation of Romanian airspace and stated that 
“Romania’s security is the security of the Republic of Moldova. We stand with Romania.”


	Moldova has delayed the imposition of VAT and excise taxes on Transnistria until September 1. The taxes, which were supposed to come into force on August 1, are being delayed due to the change in government. Transnistria’s “Foreign Minister” Vitaly Ignatiev recently refused to travel to Chisinau for a meeting in the 1+1 format on the tax changes stating that the issue is “not on the negotiating agenda.” Ignatiev has continuously refused to travel to Moldova for fear of arrest under a law on separatism - a fear which the Moldovan authorities call unfounded. 

	Three Shor parties to be dissolved by court decision. The "Renaissance,” “Chance” and “Alternative and Salvation Force of Moldova” parties were found to be successors to the unconstitutional Shor Party and have been dissolved. The Moldova Mare (Greater Moldova) party was suspended for 12 months. These rules mark wins for the Ministry of Justice, which petitioned for their dissolution based on referrals from the Central Election Commission (CEC). 

	“Evrazia” declared an extremist organization. The decision comes from Moldova’s Court of Appeals and attaches criminal liability to Moldovan citizens - at home or abroad - which fund Evrazia or participate in their programs. The request for this designation came from Moldova’s Security and Intelligence Service (SIS) in July 2025. 


International Affairs
Here’s a roundup of the top international affairs stories of the week: 
	Indian President Droupadi Murmu visited Chisinau. This marked the first visit from the head of state of the Republic of India since Moldovan independence. In meetings with President Sandu they discussed economic cooperation, deeper cooperation in higher education6 and investments. She also participated in the first Moldova-India Business Forum which was organized by Invest Moldova. 

	The United States drops all tariffs against Moldova (for now). On July 24th the Trump Administration imposed a sweeping new tariff regime on imports from more than 80 countries including the European Union. This new regime replaced the global 10 percent duty that had expired at midnight which itself replaced the “Liberation Day” tariffs that were struck down by the Supreme Court. This newest iteration utilizes the Trade Act of 1974 and is designed to combat countries that engage in “forced labor.” This join a patchwork of other tariffs, including some levied under a revived Smoot–Hawley authority7 as part of the ever changing trade policy of the United States. Moldova was not included in the recent announcements which targeted major trading partners and largely skipped smaller countries (for the time being). This means that the US tariff on Moldovan goods has gone from 31% (announced, not implemented), to 25% to 10% to 15% to 0% in the last year and a half.  


1In a bewildering statement he states that he agreed with the IMF “ that the project would be discussed with the business environment, professional associations and civil society” and that these consultations would be the basis for creating amendments. But his government did not do that. He seems to be confusing asking the IMF for permission to do something and actually doing it.   


2I believe it is the absolute shortest for real ministerial tenures, but that there may be cases where acting ministers served for less time. 


3SLAPP = Strategic lawsuits against public participation


4It implied that he borrowed money from one of the other partners. This opens more questions. If Bob and Steve found a company that Steve invests $50,000 in and then loans Bob $50,000 to invest in the company, and if Bob is an MP who does not work for the company, what value is Bob bringing to the project exactly? and why is Steve effectively giving Bob 50% of a company? etc. 


5The AO Jewish Community of the Republic of Moldova is an NGO with that name. It is itself a self-proclaimed body but one with a long history. At the same time, there is no one groups, Rabbi or other organization that speaks for all of Moldova’s Jewish community. 


6Around 1400 Indian students study in Moldovan universities - mostly in medicine. 


7If you know, you know. 



  Read full article: https://www.moldovamatters.md/p/weekly-roundup-tofan-tightens-the
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  The biggest oil shock in modern history came and went without the catastrophe everyone expected. When Iran closed the Strait of Hormuz, analysts warned that oil could hit $200 a barrel, but the global economy avoided that fate.
The Trump administration has argued that the crisis was contained thanks to their aggressive action, but they may be taking the wrong lessons from the avoidance of that apocalyptic scenario.
What happened was the largest unexpected swing in global oil balances: China quietly cut crude oil imports by more than five million barrels a day. Yet there was no corresponding collapse in economic activity, no obvious drop in mobility, and no official explanation from Beijing. Somehow, China stopped buying oil from the rest of the world and started drawing from stockpiles we can’t fully observe.
That single decision may have done more to prevent a global energy crisis than anything Washington or OPEC accomplished.
This matters because it demonstrates that China likely has a stronger discretionary policy lever than the West does. The West is really good at market-driven, private-sector oil production. But through this crisis, we’ve seen that Washington does not have the scale of discretionary policy control that China or OPEC does. This time, China cooperated and did the good thing, at least for the broad economic picture — but we cannot rely on that in the future, and that tool can be used against the West as easily as for it. Western governments must grapple with that discretionary gap and not rest on their private-sector bona fides to get through the next crisis. 
Arnab Datta, managing director of policy implementation at Employ America, and Rory Johnston, oil analyst and founder of Commodity Context, join ChinaTalk to discuss:
	Why Rory’s own prediction of $200 oil never happened and why J.D. Vance is thanking the wrong people.

	How China quietly cut crude imports by five million barrels a day with zero visible impact on domestic mobility, and the detective work analysts use to peer into Beijing’s black-box inventories.

	Competing theories for why Beijing backstopped the global oil market — self-interested altruism, a backroom deal during the state visit, or a dry run for a Malacca blockade in the event of a Taiwan contingency.

	What India, the Gulf states, and the rest of the world learned from the Iran War and why strategic reserves are suddenly back in fashion.


Listen now on your favorite podcast app.
The Dog That Didn’t Bark
Jordan Schneider: We had this whole Iran war, and there was a moment when people were worried about $700 barrels of oil — complete, utter calamity. While prices certainly went up, we didn’t quite get the gamma-short-squeeze-deluxe version that the breathless Odd Lots podcasts warned about. Why did the great oil catastrophe of the Iran War of 2026 ultimately not occur? J.D. Vance has a theory.


Ross Douthat: Could you have kept going? Because you did. We avoided the scale of global energy shock that a lot of people, myself included — as an amateur reader of people writing about oil — expected. We had higher gas prices, but things were not nearly as bad as they could have been. My perception, and a lot of people’s, was that you couldn’t keep running that through the fall.
J.D. Vance: I have to give credit to Scott Bessent, the Treasury Secretary, and Chris Wright, the Energy Secretary. Part of the reason the doomsayer predictions about the oil and gas markets — and to be clear, I know the American people have felt some pain because of this, and I don’t want to discount that — the very worst predictions never came to fruition is because Scott Bessent and Chris Wright did an amazing job absorbing as much of that shock as possible.

Jordan Schneider: Arnab, is he right?
Arnab Datta: It’s important to center a couple of things, and then I’ll kick it over to Rory. First, we did see a big price spike going into the crisis — nearly a 60% increase. At one point, physically delivered barrels in some of the hardest-hit regions hit $130, $140 a barrel. There was physical disruption that drove prices up.
More broadly, a number of interventions came together to keep prices below the truly catastrophic estimates. There was a Strategic Petroleum Reserve action from the administration, and it had an impact. Going into the crisis, many analysts claimed it would have minimal effect and that we probably couldn’t release very much. In fact, release levels hit 1.4 million barrels per day — not nothing, and higher than expectations. Capacity was also rerouted through the East-West Pipeline, which filled some of the supply loss.
Then there’s the biggest story, and the one the vice president is conspicuously not mentioning: the China effect. China played an enormous role in keeping prices under those higher estimates. I’ll kick it over to Rory to get into that.
Rory Johnston: This is where I do my mea culpa as one of those breathless Odd Lots guests who in March was definitely expecting $150 — I think I even said $200 a barrel crude.
Jordan Schneider: That was literally you.
Rory Johnston: It was literally me. Why did I say that? All the things Arnab mentioned — the rerouted pipelines, the SPR releases — were known factors. We knew they were going to happen, and indeed they needed to happen. SPR releases are the textbook reaction; it’s why those reserves were built in the first place. Even with all of that, it wasn’t going to be enough to offset the loss of supply through Hormuz.
The reason other analysts and I expected $200 or more was that you were going to need demand destruction at a scale never seen in history. If prices at $120 or $130 destroy one or two million barrels a day of demand, we needed five, six, seven million barrels a day — a notably higher price threshold to drive that behavior.
Jordan Schneider: To be clear on demand destruction: the first few million barrels are the easiest — you change your carpool, you change your commute. Beyond that, we’re shutting down economic value, not just inconveniencing people. Economies actually become less productive, not just 1–2% on the margins.
Rory Johnston: Exactly right. The scale of demand destruction we would have needed was on par with the depths of COVID — except without the “benefit,” in this deranged use of the word, of a global pandemic and forced lockdowns. We needed to replicate lockdown behavior through price mechanisms alone, which is really hard. I kept asking: what price would you need to get back to the depths of 2020? Something like $100 a gallon at the pump — an astronomically high threshold.
That was the logic. What I missed was China’s tremendous demonstrated swing. We always knew China had massive fuel stockpiles. We didn’t know whether they would use them to help the Trump administration — we can get into why later. Even in my wildest dreams — as I said on my second Odd Lots appearance, the mea culpa round — if I had gone back to March and told myself, “Don’t worry, China’s going to cut crude imports by 45%, five million barrels a day, and nothing will change in the Chinese economy,” I would have said, “Obviously you’re an insane person, because that isn’t possible.”
That’s still almost how I think about it, because what we’ve seen in China is the largest swing of any country in history in its demonstrated capacity and need to consume oil — with virtually no repercussions for anything you use oil for. During COVID, we became familiar with proxies like inner-city transit congestion, flight tracking, and the number of trucks passing on freeways — basic measures of mobility within China. None of them has moved considerably, despite the fact that on paper, on our oil balances, China looks like it’s in the depths of a depression — not even a recession, depressionary levels of consumption.
The only parallel on record for this kind of contraction in Chinese refining activity is the depths of COVID zero in 2022. As I said to Joe on Odd Lots: “You guys were just in China — did you see the entire country locked down?” “Well, no.” “Yeah, that’s what’s weird about this.”
We still don’t know exactly how they pulled this off. The only things we know for certain — everything I say from this point forward is more speculative — are that China reduced its crude imports by five million barrels a day, roughly the scale of a massive collective OPEC cut, and single-handedly solved two-thirds of Asia’s spot-market deficit during this period. The other thing we know: visible crude inventories in the country did not draw down to account for this change in imports. That’s all we know for sure. Everything else is speculation.

Jordan Schneider: So the world is on the brink of crisis, China stops drinking oil from the rest of the world and turns on its own tap, and that held us solid for the few months the world needed until Hormuz —
Rory Johnston: And I should say: China is still importing five million barrels a day less. This has not ended. It’s still ongoing, which is the crazier part. If imports had dropped for a month and bounced back, okay, maybe we could make sense of it. We are now months into this reduction with no official word on what’s happening — and no change in mobility.
China’s Five-Million-Barrel Mystery
Jordan Schneider: Let’s go through some theories. It’s not shocking to me that someone would show Xi a number for how much petroleum to keep under mountains and in salt caves, and he’d come back and say, “No, we need to 20x this” — and that’s what happened over the past ten years. What are folks in this world thinking about how the dynamics actually played out?
Rory Johnston: ChinaTalk listeners will be aware of the idiosyncrasies of Chinese economic data, but some important details. We don’t have official Chinese data on oil or petroleum-product demand, and we don’t have official data on inventories. What we do have is reported refinery activity and trade activity — customs reports on China, which I validate independently through tanker-tracking data.
From that data, we construct what’s called apparent demand: refinery output of, say, gasoline, balanced for net trade — essentially a measure of domestic disappearance of fuel within the Chinese economy. The challenge is that without good inventory data, inventories are a big black box. High apparent demand could be moderated by inventory builds; low demand, like we see right now, could be moderated by big draws.
Here’s what we know for sure: imports fell five million barrels a day, and Chinese refining runs fell about three million barrels a day — again, the steepest contraction since COVID zero in 2022. That leaves a two-million-barrel delta in crude. Where did it go? We don’t see it coming from visible commercial tanks. Because China doesn’t publish official data, we use satellite imagery to track the floating roofs on storage tanks — you can see how high the roof sits relative to the catwalk, which gives a rough measure of how full the tank is. Until very recently, those floating-roof tanks were still fuller than they were on March 1. So that isn’t the solve.

China does have underground SPR storage for crude, which by definition has no floating roof. How much they hold is speculative. The official numbers we know: 131 million barrels of capacity across six underground caverns — likely more. That is suspect number one: it could have been drawn down without our knowing.
Then there’s apparent demand itself — refinery output netted for trade — which is also showing its largest contraction since 2022, with no change in mobility indicators. Because China has no official inventory data and most refined products aren’t stored in floating-roof tanks, there’s a massive black box in refined-product storage, both commercial and strategic.
One more sanity check: for a genuine, massive contraction in Chinese demand, we’d need high prices. Beijing, through its normal fuel-regulatory procedures, limited domestic pump-price inflation through this period. Despite global fuel prices doubling through the crisis, Beijing pump prices rose only 30%. Is a 30% price increase enough to produce COVID-level demand depression? It seems unlikely. What it did do: with crude still expensive and domestic prices weak, refining margins collapsed. So some of the refining reduction is economically explainable. But we still don’t know how mobility was maintained.
The Occam’s razor solve is that Beijing, in addition to crude SPRs, holds ample strategic stocks of refined products — gasoline, diesel, jet fuel. Your refineries shut down a good chunk, your trade corridor is essentially capped because all of Asia is in crisis, and you start releasing those fuel barrels to the market.
We suspected refined-product stockpiles existed before. I wrote a piece in 2023 called “Chinese Oil Demand Doubts,” noting that coming out of COVID zero, China posted the strongest year-on-year demand growth of any country in history. That seemed odd, because 2023’s economy didn’t seem that strong — it still seemed to be struggling out of COVID zero — so all-time-high product demand didn’t make sense. I argued then that China could be building strategic stocks of gasoline, diesel, and jet fuel, which would appear as apparent demand because we can’t see the stocks. At the time, suspect number one was preparation for an incursion across the Taiwan Strait — 2023 was the peak of Beijing’s bellicosity, buzzing Taiwanese airspace and running naval drills off the coast. Now it looks like this may have been preparation for a different catastrophe, like the one we saw now.
There are still open questions. There could have been flex in the petrochemical supply chain — drawing down intermediate petrochemical goods rather than refined products, or switching to gas- and coal-based chemical feedstocks instead of oil-based naphtha. You can tweak a lot around the edges, but it’s hard to make it add up to five million barrels a day. Most likely, they pulled all levers simultaneously, including some injection of strategic stocks we can’t see, because the numbers are just too big.
To put it in perspective: the delta between China’s average import pace from December through February and the cumulative reduction in Chinese crude imports through June was roughly 450 million barrels. That’s more than the entire IEA collective reserve release — if they did in fact release it.
Jordan Schneider: What this reminds me of is 2008. We have a global recession; America pulling some stimulus levers, doing okay. Then the big question: what’s China going to do? This was pre-Xi, but Chinese economic policymakers basically decided, “No, we’re not doing a recession like everyone else. We’re going on the biggest building spree the world has ever seen and keeping the party going.” That made 2009–2013 a whole lot more pleasant for the US and the rest of the world, because of a big injection of fiscal stimulus that wasn’t manifesting anywhere else.
Trump has a lot more to thank Xi for than he may realize. It wasn’t just Bessent and Wright — they didn’t have the levers and reserves to smooth out what would have been a crisis, and the war might have had to end faster, on even worse terms, if not for Chinese economic policymakers once again refusing to face down an economic contraction when they had levers to control it. There are a lot of interesting second-order implications for scholars thinking about future Chinese economic decision-making, which I won’t make you two answer. Let’s park that for now.
Arnab Datta: One quick addition. Rory unpacked what this meant for oil markets, but early in this crisis, the same was true in the LNG market. One instructive stat: by April, China had already resold over a million metric tons of LNG cargoes to Southeast Asian countries. That April figure alone dwarfed the full-year records set in 2023 and 2025. This wasn’t limited to oil — it happened in natural gas too.
Inside the SPR Playbook
Jordan Schneider: Arnab, Rory just described the scale of the bazooka China could point at energy and commodity markets. What was Secretary Wright working with when the Iran War started, and what lessons should the executive and legislative branches learn from how it played out?
Arnab Datta: Despite my reservations about this war in general and the execution of aspects of it, once the administration decided to participate in this global release, the execution was pretty good. A few things to draw out.
First, they were able to release up to 1.4 million barrels per day — higher than many expected, and higher than the peak during the Russia-Ukraine release. That’s the result of a ten-year investment program called Life Extension 2, which upgraded SPR facilities. There are four SPR sites; the two biggest had completed their Life Extension 2 upgrades in recent years. During those upgrades, release capacity was limited because certain sites were simply closed. We were able to release more than expected because we invested in the SPR’s infrastructure.
Second — and even though I’ve used the term “release” this time around — it’s not technically a release. It’s an acquisition. The authority Secretary Wright used is called an exchange: you release product onto the market now, essentially as a loan to intermediaries, who sell it into the market. But those parties commit to return the same barrels plus a premium to the DOE at a later date. Everyone the DOE has released oil to since the war began in March has to return those barrels plus a premium. Particularly at the beginning of the crisis, those premiums were very high, reflecting a highly backwardated, tight market. Companies awarded barrels committed to returning premiums of up to 20–25% to the SPR, starting in November of this year and running through 2028.
Third, the exchange mechanism demonstrated that you can reward contracting parties who commit to giving you more on the other side. They designed the exchange so that the companies awarded barrels now were the ones committing the most premium later. Beyond the 22% minimum premium listed, companies have to offer an additional 2%, 3%, 8% — we don’t know the actual numbers because the contracts aren’t publicly available. To get oil from the SPR right now, you have to commit to a higher premium, which creates a competitive dynamic among the traders and other contracting parties. There’s some worthwhile creativity there.
Finally, and most broadly — coupled with Rory’s analysis of the likely Chinese release — strategic reserves work. There’s a lot of pessimism about strategic reserves, but this episode shows that when you build this infrastructure, along with other swing infrastructure — the East-West Pipeline, swing capacity to produce and transport — it’s worth the investment for exactly this reason. The fact that oil prices never reached the truly harmful level of demand destruction — where economic activity diminishes and manufacturing shuts down — is a success story. But the fact that it happened largely because of China, not the US, is something to think about for future policy.
Jordan Schneider: Rory, your reflections on the utility of having a lot of things in reserve?
Rory Johnston: I completely agree with Arnab. I’ve always been a fan of redundant infrastructure. Over the course of most of my life, we’ve seen an ever-greater pursuit of efficiency at the cost of redundancy and flexibility — and over the past five years at least, we’ve seen unprecedented shocks to every supply chain imaginable.
We were very, very lucky in this crisis. We went in with about the most overbuilt inventory position we’d ever had — a glut for a year prior. Everything was about as good as it could have been. And still, if not for China, we would have been in a deep, deep world of hurt.
White Knight, Backroom Deal, or Dry Run?
Rory Johnston: The other thing worth dwelling on: we’ve talked a lot about the how. The deeply uncomfortable question is the why. On the how, we at least have some data to guide what’s plausible. On the why, it’s completely open-ended. I’ve developed a little catalog of options — some more sanguine, some deeply tinfoil-hatty — and I’d love your thoughts too, Jordan, because while this makes some sense à la 2008, there are weirder elements here than the straight comparison.
One explanation is that this was an altruistic move with an element of self-preservation. East Asia and Europe were going to be the two regions hit hardest by the Hormuz shock; North America, given the shale revolution and the Canadian oil sands, was far more insulated. We know China is in the midst of a long-term breakup with the United States on trade, or at least an attempt to diversify away from the US market. If you’re diversifying away from dependence on the US consumer, your only other real options are East Asia and Europe. Letting those regions collapse into a Hormuz-driven depression doesn’t serve your long-term interests. The trouble with this theory: if Beijing were coming in as the white knight — “Trump has abandoned you, and here I am to save you” — it probably would have used the opportunity to gloat, to broadcast its global stewardship. Possible, but not a complete solve.
The more worrying explanation: the Trump administration made a high-profile state visit to Beijing during the crisis. At the time, it seemed like a disappointment — no big trade announcements, no full-throated endorsement from Xi Jinping to reopen the strait. It looked like a failure. What if it wasn’t? What if there was a backroom deal in Beijing: “Support us on this Hormuz stuff — we know you’ve got gobs of oil at your disposal — and we’ll do you a solid”? What could it be? The most obvious answer always comes back to Taiwan and regional geopolitics. Given the devastation of US military equipment in the Middle East during the first month of the Iran War, the United States pulled a lot of equipment from Asia — drone missile defenses, radar systems, things that would be very handy in an incursion across the Taiwan Strait. This plays into the Donroe Doctrine thesis —
Jordan Schneider: I’m going to stop you here, Rory. The correct explanation is probably the simplest. If someone shows Xi Jinping a chart and says, “If you don’t pull this lever, we’re going to have COVID-lockdown conditions again,” he’s going to say, “Okay, pull the lever.” Keeping the domestic economy from collapse has been the prime directive of all Chinese economic, fiscal, and monetary policymaking since — start the clock at 2005, whatever. All the second-order impacts — do we care whether the war is longer or shorter, what does this mean for American defense posture — are downstream of the central concern you alluded to at the beginning of this podcast: the potentially cataclysmic impact on economic activity of a gamma squeeze in oil and gas. Once you decide that’s not going to happen in China, it has these global consequences of lower prices. It would have been shocking to me to find some justification for incurring that economic pain at that moment for some 4D-chess play of “this will really screw over the US.”
Rory Johnston: May I push back? If that’s the case — we know China has had an appetite for building crude reserves since the ’90s. Why would they have stopped buying? Why would they voluntarily blow the massive energy-security blanket they built, unilaterally, at a moment when everyone acknowledged that the main thing that would push Trump to end the war was the price response from the market? Beijing’s pretty smart. The reason I initially thought Beijing wouldn’t come to the rescue was precisely that they had the domestic reserves to insulate themselves. Instead, they’ve done much more than insulate themselves — they’ve backstopped the entire global oil market.
If you built up this massive energy-security asset, why blow it all at a moment driven entirely by poor US foreign policy? Why not insulate yourself, create the conditions that cause pain for the United States, and totally save your own citizens? They could have protected domestic Chinese consumption entirely without subsidizing Taiwanese, South Korean, and Australian imports and everything else.
And even granting your explanation — why are they still not buying? We’ve seen them buy far more at much higher prices. It doesn’t pass the smell test — unless it was a bazooka to save the Chinese economy that, out of policy inertia, can’t be turned off once the floodgates opened. That may be plausible. But they’re doing three times as much as they’d need to save the Chinese economy alone, in my humble opinion.

Arnab Datta: A question here — I probably lean toward Jordan’s explanation. Maybe they can insulate consumption within their own economy. But isn’t the pain in the Southeast Asian countries also important to China’s economy? China has a weak housing sector right now. If Jordan’s right that the economy is everything, sure, you can protect internal consumption — but if all the Southeast Asian countries go through enormous recessions because they’re not protected, that hits China’s economy too. It’s not altruism; it’s still rooted in self-interest. But it amounts to, “We need to help those countries.”
Jordan Schneider: Do you want to roll the dice on a global recession if you can prevent it?
Rory Johnston: And that is still my base case — the first explanation I mentioned. But it leaves more questions than it answers. One final explanation — not a US conspiracy theory, but less optimistic: China has been building this massive energy-security blanket explicitly for a Malacca Dilemma future, shoring up for a potential conflict with the West. What if this was the world’s largest dry run? Beijing’s trying to figure out whether this policy suite would work. How could you ever simulate the effects of a blockade of Malacca? Suddenly losing Hormuz is a pretty interesting natural experiment: try the system. Does it work? Can we flex petchem? Can we release the SPRs? Can we insulate China from the seaborne market? Very frankly, the answer has proven to be yes.
Whether or not we ever learn the why, the ultimate implication is that China has demonstrated a larger swing capacity in global oil balances than Saudi Arabia, than the United States, than any other country in the world. We’ve always talked about China dominating energy-transition industries — renewables, solar panels, batteries — while North America held the edge on fossil fuels because of the shale revolution. This has proven pretty squarely that the SPR is a discretionary policy tool. Washington does not control the shale patch. Beijing controls whatever is happening right now in China. They have demonstrated much greater discretionary power in the fossil-fuel market than basically the entire collective West. That’s a staggering outcome.
Jordan Schneider: Because they don’t even make this stuff. That’s the weird thing — this isn’t downstream of market forces, of drilling more in West Texas. This is just a decision that was made — decades in the making at this point — to have the tools in the toolkit to bring to bear in a crisis.
Rory Johnston: And it’s working. And we don’t even know what exactly is working, because prices have come back full circle through the crisis and Beijing is still five million barrels a day out of the market. Why?
Jordan Schneider: On the slow-to-turn-off-the-tap question, the Occam’s razor is probably “we just held onto this too long.” This is campaign-style policymaking in China: you always overshoot the target. Once the target’s set, everyone runs toward it, and then they run a little too far. So, potentially less Machiavellian.
The Politics of Stockpiles
Jordan Schneider: One conclusion is that it would be nice for the US to be able to smooth out crises like this — for energy markets, rare earths, what have you. The other conclusion, which I could imagine some Democrats on the verge of controlling the House coming to, is that this enables an executive branch to start wars we don’t approve of — that building a bigger security blanket, so the economic pain of foreign adventures we think are stupid doesn’t hit as fast, will actually lead to more of this happening, not less. What’s your sense? Is this a dangerous insurance policy — selling flood insurance to people in the hurricane path — or prudent national economic management?
Arnab Datta: You’re seeing versions of this in the critical-minerals space too, where the Trump administration has been incredibly active — using the toolkit available to it in very robust, arguably legally creative ways, certainly pushing the bounds of executive authority. There’s a push to say all these things are furthering an administration whose policy is unlawful, corrupt, et cetera. But the push to restrict these tools would be incredibly misguided.
Go back to 2022, when Russia invaded Ukraine. That was entirely out of our control. And one distinction worth noting, going back to our last conversation: the global community begged China, for all intents and purposes, to release from its crude stockpiles at that time. Instead, they kept purchasing — adding demand when the market was incredibly tight. We can’t count on external forces. Every instinct to restrict a tool like the SPR because of its worst-case scenarios also drastically reduces your ability to use it in a genuine crisis not of your making. You can’t design a tool that perfectly matches your preferred policy outcomes while minimizing all bad ones. That’s just not how it works. President Trump was elected democratically; he chose to engage in this war. This is a place where Congress has really let its authorities lapse on war powers.
Restricting a tool that’s incredibly useful for macroeconomic stability would be really misguided at a time when these disruptions are increasing. This is the third disruption in six years. COVID was a downside price shock, but one with enormous repercussions for our domestic shale sector — it created the tightness that made the Russia-Ukraine crisis much worse. Then we had Hormuz. Go further back and you have the Saudi price war. This is part of our daily lives now, and it’s better to be equipped with a tool than not. We can talk about legislating guardrails, but limiting the tools would be a mistake.
Jordan Schneider: Rory, any thoughts or lessons for Western policymakers?
Rory Johnston: I’d dovetail on that — Arnab and I have worked a lot on the SPR file over the past couple of years. SPRs are a bidirectional tool. We always discuss their capacity to offset supply shocks by replacing lost supply. But as we’ve seen, China has been buying oil hand over fist for its SPR stock-building, and that buying manifests as effective demand in moments of especially weak global consumption, like during COVID. That’s a similarly stabilizing force. The reason OPEC has always mattered in global oil markets is that the only thing worse than high oil prices is boom-bust oil prices — it’s the volatility that drives the most deleterious economic consequences. OPEC was handy because it could increase production in high-price moments and cut in weak ones. But OPEC has become, very frankly, increasingly bad at doing that job reliably. China has proven to be a more reliable, technocratic manager of these boom-bust cycles — the way OPEC used to be.
The US SPR can serve a similar role. The pushes to refill the SPR to the brim right now are as misguided as the pushes to draw it down to zero. Empty SPR capacity — the capacity for discretionary buying — is in many ways as valuable as the capacity for discretionary selling.
Arnab Datta: Picking up on that: we had the shale revolution and became the world’s largest oil and gas producer, but we’re still vulnerable to the global market. As Rory said, it’s becoming more volatile and unpredictable, and OPEC can’t be counted on to stabilize it, even in its own interest. The real question is whether we want to build that resilience into our economy, and what’s necessary to do it.
We have to take the reality of the US shale patch seriously. We don’t have the low-cost production Saudi Arabia does — one reason they’ve been the most effective swing producer is that they can ramp capacity up and down quickly at very low cost. Our swingiest swing production is in the shale patch, and new investment takes about six to twelve months to ramp. In a shock like this, that limits you. But we also have near-term swing capacity in drilled-but-uncompleted wells — DUCs — which take about four weeks to ramp up. There used to be a lot of these; they’re now at a historic low in the Permian Basin. If we oriented SPR acquisition or other policy supports toward increasing DUC capacity, we could ramp production faster in this kind of crisis. The policy toolkit will look different — to some extent it means subsidizing companies to mitigate risks. But the broader question is: do we want to be subject to OPEC and China in the future? I don’t think so. Minimizing our exposure to that volatility, or to China’s self-interest, is a worthwhile policy goal.

Rory Johnston: One quick dovetail. North America and the United States are clearly the market-based energy power globally. But that power is entirely driven by market forces, not discretionary government policy. What’s happening in China, at least in my view, is primarily a discretionary policy choice — a choice of government that can be beneficial to the West, or in another world nefarious. Same with OPEC. Casting OPEC as the enemy is about as old as oil policy itself; it’s never been believed that the West’s and OPEC’s interests are aligned — even less so now that the effective second-most-powerful member of OPEC+ is Russia.
So when we talk about Western discretionary energy-policy pull, this is where the SPR discussion comes in. Canada and the United States are absolute energy juggernauts; the West is leading non-OPEC oil-production growth by leaps and bounds, partly because our market systems let the private sector take these risks. The difficulty is that overdependence on market-driven private actors limits our governments’ capacity to effect change in a pinch. The market will always take longer than OPEC or Beijing to turn on a dime in a crisis, as we’ve seen this time.
Everyone Wants a Reserve Now
Jordan Schneider: What are all the other countries going to do? Are they just screwed?
Rory Johnston: One thing we saw through this crisis: a lot of countries didn’t have SPRs. SPRs weren’t cool anymore. Everyone said, “We have the energy transition, we’re going to electrify, we haven’t had an oil crisis in forever,” and got out of the game. Everyone grew to deeply regret that after this crisis — particularly in Asia, where many less wealthy countries lacked the economic and state capacity in the 1970s, when most SPRs were built, and so missed that bandwagon.
Most notable is India. India didn’t have a major SPR going into this crisis and was ground zero for human pain. Not only does India use fuel for transportation like everyone else, but between a fifth and a quarter of total Indian petroleum demand is LPG for cooking fuel. In Maslow’s hierarchy, cooking beats driving. Coming out of this crisis, New Delhi has given strong indications it will build out SPRs, and there’s already confirmation that the Indian government and ADNOC — the Emiratis’ national state oil company — are building a collective SPR in India, currently thought to be 50 million barrels. It serves both parties: it keeps Emirati crude and product on the safe side of Hormuz if this ever happens again, because the Gulf producers themselves also want their oil outside Hormuz. They’ll follow the lead Aramco has taken in stationing stocks all over the world, which helped keep supplies flowing despite the disruption. India is the first major mover, but you’ll see this across much of the rest of the world — countries without SPRs are going to want them after this.
Jordan Schneider: Let’s talk about the Gulf response. Watching the World Cup, I kept seeing Savvy Games Group buying advertising — the PIF buying up every video game company in the world. When are these guys going to stop purchasing Manchester United and start buying drone defenses and building new pipelines and refineries? Has that already happened? This is a huge reckoning for the whole region, right?

Rory Johnston: We’ve already seen some of it. The big flashy investment commitments the Trump administration extracted from the Gulf states have all basically been turfed because there are much more pressing things at play. And they are already building additional infrastructure to increase resilience against future Iranian threats. They’re trying to diversify around the Strait of Hormuz — you can’t entirely diversify around Hormuz, it’s a pretty big thing — but the East-West Pipeline, which proved extremely valuable through this, is getting expanded for sure. The ADCOP pipeline — the Emirati line between the Gulf side and Fujairah, their major blending port on the Gulf of Oman side — was already being twinned to double its capacity. That expansion is about 50% done, and they’ve understandably accelerated it. On top of that, they announced a batch product pipeline that can ship diesel, gasoline, jet fuel, and everything else.
Everyone’s going to do this. The challenge is they’ll also need to invest in a hell of a lot of drone and anti-missile defenses. While the easiest way for Iran to exert control is threatening traffic through Hormuz, Fujairah was attacked and bombed multiple times through this crisis. Iran can clearly hit these other assets, plus the upstream wells that fill the pipelines. Iran will never go away as a threat.
They’ll all try to diversify around Hormuz, but it’s more expensive. Even if you’re paying a massive toll — like $2 million toll for a VLCC carrying two million barrels — no one wants to pay a dollar-a-barrel charge at Hormuz that used to be free, but you’re not going to build a pipeline around Hormuz for less than a dollar per flowing barrel. The natural waterway will always be cheaper. It’s strategic insurance they’re going to pay for, but it will take time, cost a lot, and not be immediately remunerative.
Jordan Schneider: Can we come back to India and the rest of the world building up their own reserves? We have another 2008 echo, where everyone concluded, “We just need lots of dollars so nothing bad ever happens to us.” Is there a world where, in the next crisis, everyone has enough of their own stuff to produce the smoothing that China — because the CCP is super paranoid and was worried about energy security way before it was cool — provided this first time? To what extent does the buffer stop being solely America’s to create, with the whole world getting in the game?
Arnab Datta: One important thing: in oil markets, strategic reserves rest on incredibly developed market infrastructure. This is the most liquid commodity market in the world — maybe the most liquid market outside of dollars. There’s resilience built in because of how developed that market is. Strategic reserves are particularly helpful in tail-risk events, when you have huge losses and want to do a big, chunky release.
But oil storage, especially for refined products, is expensive. Crude is easier to store long-term; refined products tend to evaporate. You can invest in the infrastructure, but it’s costly, and you can’t always predict which market will be disrupted. We’ll certainly see a push to build more resilience, but it’s very difficult for a country to build sufficient capacity to insulate against the whole suite of shocks. Some of this needs to be coordinated, and we should support private market resilience as well — strategic stockpiles matter, but so does swing capacity, like DUCs. Other countries will need to think about that too.
Rory Johnston: This is something you and I have talked about a lot: how to structure the economic framework for how these reserves fit into the system. The legitimate criticism of this kind of thinking is that the private sector already does this — it absorbs swings, holds stockpiles, follows economic incentives, and does all of it much better than governments.
My main criticism of the Biden administration’s SPR release in 2022 was that it wasn’t responsive to market signals. I agreed with the release when it was first announced in April. But by the time it hit full stride late in Q3, the crisis was largely past. At that stage, the SPR release was feeding an oversupplied market — procyclically adding to volatility rather than serving its purpose as supplier of last resort.
If SPR policy is going to be effective within a broader, much larger, much more dynamic private system of inventory and merchant storage, we need a rules-based system that’s far more responsive to the market as industry understands it — not just a bazooka. To your earlier point about policy inertia in China, Jordan: policy inertia is a problem here too if we’re trying to fine-tune volatility in fast-moving markets. We can’t have a situation of “we’ve clicked the button and now, whatever happens, we can’t back out because it was so hard to get going in the first place” — which was my understanding of what happened in the Biden administration: “We worked so hard to do this big release; we’re not backing out now.” Understandable on a human level, but backing out is what was needed. We didn’t need to draw the SPR down as far as we did in 2022, because the bulk of the drawdown happened when prices were already in freefall — it was too much of a good thing at that stage.
Jordan Schneider: One final question for you, Rory. Arnab’s energy is median-DC-policy-person energy. Where do you put yourself among the other commodity analysts? Are you an outlier, or is everyone wired like you?
Rory Johnston: In terms of personality, I hope not — for their sake. But in terms of my view on this —
Jordan Schneider: No, no — we’re not talking about the calls. I mean your way of being: level of enthusiasm, level of excitement.
Rory Johnston: Is my way of being normal for oil analysts? I don’t think so. The best oil analysts are typically very level-headed. The irony of this crisis is that everyone got to know me as this alarmist, ranting-and-raving permabull — “Oh my God, he went on Odd Lots and called for $200 crude. He must be insane. He must have always been bullish.”
Jordan Schneider: I think you called for $600 crude on this podcast.
Rory Johnston: I was so bearish going into this year. I expected a massive glut. I did not expect the Iran War. I did not expect the Strait of Hormuz to be closed. This was the biggest shock anyone could imagine in the oil market, and the fact that we avoided the worst consequences is actually very heartening for the global system. It’s just deeply uncomfortable as an analyst that we still don’t fully understand how we managed to pull it off — or why Beijing helped as much as it did.
Jordan Schneider: Amazing. And one final question: what’s the modal music genre of choice for the oil and gas industry?
Rory Johnston: Whew, I don’t know. I’m a bad millennial lover of what they call stomp-clap music in the most pejorative sense —
Arnab Datta: We should do Arcade Fire or something like that — the Canadian roots. Maybe “Rebellion,” or “Wake Up.” “Wake Up” is a good one.
Jordan Schneider: Well, I can’t use the real songs anymore, so I have to make my own. I’ll send you some of the Iran War ones. We’re on Spotify now: ChinaTalk Records. Check us out.
This was really fun — a nice break in routine. Talk about too much AI and you forget there are actually things that are brown and sludgy that move around the world and matter.
Arnab Datta: That the world still runs on.

  Read full article: https://www.chinatalk.media/p/china-and-the-iran-war-oil-shock
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  Mark Lamb just won the Republican nomination for Arizona’s 5th congressional district. The candidate is a married man who is accused of having sexted with other women, and threatening to send law enforcement against one of them for exposing his behavior. Lamb has allegedly even facilitated other men having sexual encounters with his wife. During the 2016 Republican primaries, Trump supporters would refer to establishment types as “cuckservatives” for being weak on identity-related issues that they cared about. It’s ironic that, a decade later, MAGA has elected a literal cuck.
There’s little danger of Lamb losing the seat for Republicans, given the political tilt of the 5th district. But his victory is the latest in a story of how MAGA-fueled populism has hollowed out the Arizona Republican Party, both in terms of making it electorally weaker and less fit to govern.
This is a shame, because Arizona had been a success story demonstrating that conservative ideas work at the state level. It has seen high population and economic growth over the last several decades. Here is a comparison in real total personal income between Arizona and neighboring New Mexico, a state that is somewhat similar in terms of climate and demographics. But New Mexico has been run by Democrats, and as a result has done much worse. This includes population growth and per capita growth, but I’ve always said that states deserve to be judged based on how many people they draw in or force out.  

This success has occurred under conservative governance. Between 1991 and 2023, Arizona had a Republican governor in 26 out of 32 years. The GOP has held the state House continuously from the 1966 midterms, and the state Senate since winning it in 2002. 
Yet while Republicans continue to control both houses of the legislature, they’ve started to regularly lose statewide elections. Trump won Arizona in 2016 and 2024, but came up just short in 2020. Two years later, Democrat Katie Hobbs won the governorship. And when Mark Kelly took office in late 2020, it was the first time Democrats held both Arizona Senate seats since the 1950s. 
The bad recent luck can be directly traced to poor candidate selection, caused by a MAGA takeover. In 2019, the state GOP selected Kelli Ward to lead the party, replacing a more conventional Republican. Her platform was that other Arizona Republicans were not Trumpy enough, and in her efforts to make the party more of a cult of personality, she reached out to right-wing conspiracy theorists as part of a conscious effort to change the type of people it was trying to reach.  
Trump’s loss in 2020 accelerated the MAGA-fication of the Arizona GOP. Ward and her husband were among 11 Arizona Republicans who signed a document putting themselves forward as the legitimate electors of the state in an effort to overturn the results. But Arizona was controlled by establishment Republicans at the time, and elected leaders refused to go along with Trump’s coup attempt. 
Upon losing the 2020 election, Trump and Rudy Giuliani called Arizona Speaker of the House Rusty Bowers and encouraged him to overturn the results of the state on the grounds that illegal immigrants and dead people had voted. Bowers asked for evidence, which they promised to deliver. There was of course no evidence ever provided, and there has been no evidence of substantial election fraud in 2020 since that time. Nonetheless, Trump and Giuliani put more pressure on Bowers to hold hearings on the topic, and MAGAs went to his house with bullhorns while accusing him of being a pedophile, because, of course, that’s what MAGAs do. 
Since that time, election deniers have been winning nominations for statewide elections. In 2022, Republicans nominated Kari Lake for governor, a former newscaster who made Trump being cheated out of the 2020 election central to her political identity. She went on to lose in the general, and unsurprisingly refused to accept the outcome, filing a lawsuit to reverse the results. Lake raised money from supporters in order to fund her legal battles, with very little of it actually going to pay lawyers. 
On the ballot alongside Lake in 2022, the Republicans put forward as their Senate candidate Blake Masters, a tech bro who has a different vibe from most MAGAs but nonetheless is a walking personification of the Based Ritual. During his campaign, Masters filmed a video explaining that the right to own a gun was about being able to shoot at the government, praised the writings of the Unabomber, and declared that those who performed abortions were “demonic.”
Masters lost, but to his credit conceded defeat. The Tech Bro/MAGA mind meld on right-wing brain worms is something I’ve written a lot about before. See Curtis Yarvin, who in 2026 is still waiting for the smoking gun (or any evidence at all, because again, there has been none) that 2020 was stolen. 

In 2024, Lake was on the ballot again, this time as the Republican nominee for Senate. As with her previous race, Lake lost and of course refused to concede. Now she has a Trump administration job involving global media, since she is apparently such a credible figure who we want deciding what kind of news and information needs to be broadcast abroad.  
Masters also wasn’t done after 2022. He ran for a congressional seat two years later, and campaigned by calling his opponent Abe Hamadeh— who is of Syrian descent — an “anchor baby,” and circulating pictures of him in Mecca. He also attacked his rival for not having a wife or children, which supposedly made him less fit to serve in Congress. Hamadeh won, but don’t worry, he is also “based,” and today is one of the few Republican figures still willing to defend the Tate brothers. 
I enjoyed this report on a 2024 meet-and-greet involving Masters, Hamadeh, and other candidates for the 8th congressional district.
Masters came after. He hit the high notes: that there was rampant voter fraud, that millions of illegal immigrants were pouring in, that China was evil, that Democrats were evil, that crime was out of control, that Trump is awesome…
In his pitch at the Hangar, he name-checked Vance, his endorser—“he’s a good friend of mine”—and pushed a growing line, popular among his ilk, that “American business needs to work for American workers.” But the biggest hit was the call-and-response: “The correct amount of illegal immigration is how much?” Masters asked. “Zero!” the crowd responded. “Deport them all, by the way!” he lobbed as a rejoinder. Another big hit was when Masters said: “Joe Biden committed treason against this country.” Cheers and applause.
“You guys are wide-awake—you’re paying attention,” he encouraged our aged crowd. “I got this young energy,” he promised them.
Then, Hamadeh, who is even younger than Masters, so young he brought his mom along, took the mic. Similar high notes: voter fraud, fake news, illegal immigration, Democrats evil, Trump awesome. He reminded us that he and only he was endorsed by Trump (this would change a week later, when Trump would come out with a surprise co-endorsement of Masters), that he had Trump’s number, that he texted him—though it was not clear if Trump texted back. “These Marxists are not going to hand over the keys of power so easily. We have to take it from them!” Hamadeh said. “We are at war,” he added. He pledged to designate the drug cartels as terrorist organizations, in keeping with Trump’s new bluster about invading Mexico, and promised to ban ranked choice voting, which doesn’t even exist in Arizona.
Then came Kern. “I was endorsed by President Trump when I ran for the state Senate,” he assured the crowd, before launching into it. (Voter fraud, fake news, illegal immigration, Democrats evil, Trump awesome.) Kern was so committed to election security that he had nine felony counts to prove it. “I was there on Jan. 6,” he said proudly. “I was there to hope Mike Pence would do the right thing.” He continued, wistfully reminiscing: “It was a fantastic event … 2 million people … we were waiting on Mike Pence to do the right thing.” Kern’s flourish: a pledge to defund the DOJ, the FBI, and the IRS. He also called for a boycott of Chase Bank, after they had canceled his wife’s account.

Dark stuff. Such talk is designed to appeal to an electorate that is driven by nothing but self-pitying hate. The vibes of the most energized portion of the American right are truly poisonous at this moment, and Trump’s personality is the only thing that lightens the mood a bit and stops them all from looking like a bunch of raging psychos. For all the supposed patriotism, it’s hard to even discern what people in this culture like about America, other than the fact that it happens to be the place where Trump lives.
Lamb, the cuck who was just nominated for Congress, also made a name for himself denying the 2020 results, having partnered his sheriffs’ organization with a group called True the Vote, which promoted false theories about election fraud that made their way into the film 2000 Mules. 
What’s particularly interesting about all of this is that there is no real ideological difference that explains this transformation of the Arizona GOP. Rusty Bowers is against illegal immigration, pro-life, and tough on crime. He became an enemy of MAGA, and even a “pedophile,” because he didn’t try to steal an election on Trump’s behalf. The same thing happened with Georgia governor Brian Kemp, another conventional Republican who would be a MAGA in good standing if only he’d thrown out the Constitution at Trump’s request. As with Mike Pence, he was in the wrong place at the wrong time. It’s genuinely funny that political leaders will become outcasts in the Republican Party, or at least hated by MAGA diehards, for the simple reason that they happened to hold a position during a time when Trump requested that they risk going to jail for him. 

The Lamb controversy is only the latest of a series of revelations in which MAGA-coded political figures have had similar scandals involving some form of cuckoldry. Roger Stone and his wife advertised for sexual partners decades ago (“Hot former model seeks exceptional, in shape muscular … studs for threesomes with herself and body builder husband”), while hacked family messages attributed to former Trump campaign manager Paul Manafort’s daughters describe him as enjoying watching his wife with other men. Jerry Falwell Jr, perhaps Trump’s most consequential evangelical supporter in 2016, acknowledged that his wife had an affair with a younger man, who himself claimed that Falwell liked being in the room when his wife and her lover had sexual relations together. 
This indicates there is a peculiarly MAGA taste for cuckoldry, which might be related to the main feature of the movement being submission to a leader. I asked ChatGPT to come up with a list of cuck scandals over the last thirty years, and it gave me four cases, each of them involving someone strongly associated with MAGA. This is obviously too small of a sample size to draw any conclusions, but it is a fun thing to speculate about, and it’s interesting that I couldn’t find a single Democratic case. There might be biases in reporting one could imagine. For example, if the media was much more likely to dig deeply into family scandals involving Republicans than Democrats, we might get more specific reporting on dysfunctional MAGA behavior. 
So as fun as it would be to say MAGAs are a bunch of literal cucks, the evidence we have is at most highly suggestive. But I wouldn’t be surprised if the relationship did exist, for the reason that populism is associated with lower moral standards more generally. Kakistocracy argues that character flaws tend to be correlated, and populism selects for worse people across the board. It doesn’t necessarily have to be the case that figures who are corrupt, authoritarian, sexually perverted, conspiratorial, racist, and anti-science would find themselves under the same umbrella, but that’s what you get with populism, due to the selection mechanisms involved.
This post is sponsored by Mechanize. They are hiring software engineers at a base salary of $300K-$400K/year, plus substantial bonuses. They also have openings for other positions, including Research Engineer ($500K base pay), Recruiter ($200K), Growth Manager ($250K), Interns ($150/hr), and legal counsel ($400K). You can even “build your own role.” Here is their website, and you can apply here. If you apply, make sure to use the links provided here so I can receive credit, and name me as a reference in the process.
The fact that there is no ideological root at the bottom of the change in the Arizona GOP gives us a perfect test case for the theory that populism draws bad people into politics. The Republican Party of the state has been purging more respectable figures and elevating lunatics because this is what happens when you make loyalty to Trump and adherence to his false theories about voter fraud a necessary qualification for getting ahead.
This is all very bleak, but I think there is some cause for optimism here. These people are motivated by loyalty to Trump. Eventually, Trump is going to go away. Surely, as the less educated party, Republicans will still have a lot of crazy people around, but it seems that loyalty toward one man is doing a lot of the heavy lifting in terms of energizing and mobilizing them, and consolidating their efforts. Most political analysts I think underestimate the extent to which Trump is a cause of our problems rather than simply a symptom of them, because they’re educated people who don’t get leader worship at a gut level. A lot of MAGAs aren’t into politics because they care all that much about immigration, or the cost of living, or whatever. They just love Trump! And organizing around the principle of loyalty to Trump creates a more binary form of politics than organizing around some kind of idea. It’s harder to meet a movement halfway when its underlying principle is worship of one man, who commands that people lie and break the law on his behalf. Kari Lake, Blake Masters, etc. give you the baggage of MAGA without any of the benefits. That’s why Trump ran four and a half points ahead of Lake in 2024 on the same ballot. 
Pre-MAGA, the mascot of the Arizona Republican Party could be imagined as the small business owner or corporate executive. Doug Ducey, the last Republican governor of the state, was once CEO of Cold Stone Creamery, a very wholesome and normal job that is usually not a step toward political office. His governorship was mostly considered a success but he was term-limited out of office. There was then talk of Ducey running for Senate, but he declined, maybe because he realized that he didn’t have a chance in the primaries due to his getting on Trump’s bad side by not helping try to steal the Arizona election in 2020. 
The businessman as the heart and soul of the Arizona GOP had been replaced by the internet conspiracy theorist, or maybe a boomer who is suffering cognitive decline, watches cable news all day, and finds himself growing increasingly convinced that he might be smothered by the immigrants changing his bedpan. But neither the internet conspiracy theorist nor the senile retiree has a natural propensity toward organizing and getting into public office in the same way that the businessman does. For the MAGA to be motivated to act, he needs to be amused. The question for the future of the Republican Party is whether their new populist base will find enough entertainment in post-Trump politics to continue ruining American conservatism.

  Read full article: https://www.richardhanania.com/p/why-arizona-republicans-elected-a
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  Orna Naftali is Abraham Miller Chair in Chinese Studies and Associate Professor in the Department of Asian Studies at the Hebrew University of Jerusalem. An anthropologist specializing in childhood, youth, education, and the family, as well as citizenship, legal consciousness, and national identity, she has authored three books: Children, Rights, and Modernity in China (2014), Children in China (2016), and Mobilising China's One-Child Generation: Education, Nationalism and Youth Militarisation in the PRC (2024). Her current research explores gender education, youth bullying, and juvenile delinquency in contemporary China. — Many thanks to her for contributing to this newsletter.

Debates over education and parenting often mirror deeper public anxieties about society’s current path and future direction. In the following essay on Chinese childhood, sociologist Zhou Juan delivers a sobering assessment, arguing that the crisis facing today’s children points to a fundamental fracture within Chinese society.
Zhou’s analysis reflects a wider academic and media discourse regarding youth issues—particularly isolation driven by digital addiction, soaring psychological distress and rising suicidal ideation. As she and other observers contend, this youth malaise is fuelled by ruthless academic competition and the strict regimentation of children’s time. Zhou argues that parents’ relentless drive for achievement strips children of emotional resilience, free play and a space of their own. She further notes that this pressurised landscape reveals distinct gender dynamics: girls frequently internalise strict discipline to succeed academically, whereas struggling boys are more likely to disengage or rebel. Meanwhile, China’s rural “left-behind children”, raised away from their migrant parents, face profound emotional detachment from caregivers who in Zhou’s words, “have no concept of what a childhood ought to look like.” Contrasting these contemporary conditions with her own 1980s-and-90s rural childhood, Zhou maintains that youth apathy today stems fundamentally from a growing disconnect with the natural environment and from “incomplete socialisation”. She warns that such deficient early experiences give rise to acute psychological distress that persists well into higher education and young adulthood.
Zhou’s insightful analysis helps explain the recent rise of the ‘lying flat’ (躺平) movement in China. Overwhelmed by 内卷 (“involutionary”) competition in school and the workplace, a growing number of Gen-Z and millennial youth are consciously lowering their expectations, choosing to forego home ownership, marriage and hyper-competitive career tracks. Beijing views this passive resistance as a direct threat to socio-economic stability and aggressively censors online debate around it. Indeed, state anxieties run deep: In April 2026, a Ministry of State Security official claimed that hostile foreign forces systematically orchestrate the “lying flat narrative” to “brainwash” young people in China. Yet while officials condemn the trend, the government has also launched various policy interventions to address the heavy academic burden Zhou describes.
Attempts to alleviate stress on primary and secondary school students in China date back at least to the early 2000s, most recently culminating in the 2021 “Double Reduction” (双减) policy, which curtailed homework loads and banned for-profit academic tutoring. Yet studies indicate that the policy has produced mixed results at best, failing to meaningfully ease the pressure on children. Ultimately, Zhou’s essay illuminates why such measures remain ineffective, while pointing to the root causes of the crisis in contemporary Chinese childhood.
— Orna Naftali
Key Points

	Reports of youth crime, suicide and psychological distress have prompted schools to expand counselling and therapy, with “fragility” [脆弱] becoming a widely observed characteristic of contemporary youth.

	Such fragility stems not from insufficient hardship, but from childhoods lacking the emotional and social resources needed to absorb setbacks and recover from them effectively.

	A grade-centred education system divides “good kids” [好孩子] from “bad kids” [坏孩子], giving each group radically different experiences of adult attention and discipline throughout childhood.

	“Bad kids” are often given up on as unmanageable, retreating into a silent state dominated by online games and phones as meaningful communication with parents and teachers breaks down.

	By contrast, the “good kids” live under tightly controlled schedules, becoming exemplars of good behaviour only by internalising discipline and suppressing their exhaustion, resistance and desire for freedom.



Orna Naftali’s Mobilising China’s One-Child Generation: Education, Nationalism and Youth Militarisation in the PRC (2024) draws on qualitative fieldwork as well as state, media, and school materials to examine the intersection of education, militarisation, class and gender identities among Chinese youth. 

	Despite receiving opposite treatment, both groups develop similarly narrow inner lives, easily dominated by grades, adult approval, online distractions or other single sources of emotional meaning.

	Withdrawal and over-compliance are the contrasting responses to this same narrowness. The resulting mutual incomprehension between the two groups may eventually harden into divisions between the social classes of the future.

	Both groups face internal conflicts: “bad kids” seek recognition despite withdrawing, while “good kids” desire freedom despite practising self-restraint. Silence and total submission mark the destructive extremes.

	This cohort’s apparent “selfishness” reflects not an “excess of self” [自我过剩], but an underdeveloped self, deprived of the play, freedom and social interaction needed to cultivate judgement and empathy.

	These problems are likely to persist into adulthood, contributing to mental-health problems, hypersensitivity and intolerance among university students and in wider society.
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What is going on with our children? This question is one that many educators and parents are asking. Growing numbers of adolescents are committing serious crimes or taking their own lives with apparent “ease” [轻易], while mental-health problems have become increasingly prevalent among young people. 
Is there something the matter with them? Increasingly, schools are establishing counselling and psychological treatment clinics in an attempt to “save” our children through therapy and intervention. But if we are to do this, we need to understand what has actually happened to them.
I. Snowflake Generation

Fragility [脆弱] is one of the main characteristics ascribed to adolescents in media discourse. In 2020, a fourteen-year-old boy in Wuhan jumped to his death after his mother slapped him in public. There are countless news stories of adolescents taking their own lives because they were not allowed to use their phones or were criticised by the teacher. When they see such reports or hear about such incidents, people born in the 1980s and members of older generations tend to wonder: “Why are children nowadays such snowflakes—unable to withstand the slightest blow or rebuke? When we were young, being beaten and scolded by our parents and teachers was perfectly normal, but we never heard about anyone killing themselves.”
Teachers, parents and psychological treatment organisations have come to regard inner fragility as a defining characteristic of today’s children. Consequently, teaching children to cope with setbacks and build resilience has become an important part of parenting, school education and psychological intervention.
But why exactly have our children become fragile? Is it because they have encountered too few setbacks? Every generation faces its own “setbacks”, just as every child encounters their own. Though the nature of those difficulties may change, life never ceases to present difficulties. For children growing up in the 1980s, not being able to eat the food they wanted, or being unable to hand over their school fees to their teacher on time, might have constituted a setback. For children today, a setback might mean their parents not buying them a toy they desire or refusing to let them use a mobile phone. 
In reality, one finds that it is not that children [today] have experienced fewer setbacks, but that their ability to accept them has weakened. Why, then, have children become fragile?
II. The Silent Ones, and The Pitiful Ones

The word “silence” [沉默] is what encapsulates another significant characteristic of children that is leaving teachers both alarmed and helpless to intervene. The headteacher of a township secondary school, who had thirty years of teaching experience, once described the present situation to us as follows:
“What makes us teachers feel most powerless nowadays is not that they [the students] are naughty and difficult to discipline. Naughty children are actually easier to discipline. It is the silence [that is the hardest to deal with]. Schools used to be difficult to manage because there was so much fighting. Now the pupils do not fight at all, but rather keep their heads down, pursuing romantic relationships and playing games. Boys in particular have lost their openness and vitality, unable to summon up any energy or spirit. We have no idea what they are thinking, they do not fight or speak and whatever you say to them, they offer no response or reaction. Neither parents nor teachers can enter their inner worlds, as they are unwilling to communicate with others, experiencing neither the desire nor the need to do so. Yet they do not feel frustrated or under pressure either. Even if they score only a few marks in an exam, they do not even particularly care. They are content with things as they are and have no motivation to change.”

Students of this kind account for about a quarter of pupils at this headteacher’s school.
It is as though these students have been transported into another world, where everything is about mobile phones and games. Neither teachers nor parents can pull them back. A transparent wall stands between our world and theirs, preventing information from passing between the two. Voices from this side cannot reach the other, while voices from that side cannot reach us. However much we shout and call out to them, the children simply turn their backs, lower their heads and look at their phones. They neither hear us nor see us, and nor do they want to hear or see us. We feel desperate, while they remain cold and placid. We cannot get in, while they disdain to come out. What we see is their silence, but in that other world they may be happy and active. The adults have no means of finding out and know nothing about it. Their silence may mean that we are “losing” our children.
“Pitiable” [可怜] is the word that describes another group of children standing in contrast to the silent types. These are the pupils whom the headteacher described as receiving particular attention from their parents and who have an especially conscientious attitude towards their studies. Unlike the children whom nobody supervises or can control, every moment of these children’s time is carefully managed—indeed, managed rather too carefully. From Monday to Sunday and from seven in the morning until nine at night, every part of their day is planned and scheduled. Even the period between nine at night and seven the next morning falls within the scope of “sleep management”: they mustn’t stay awake, they mustn’t go to bed late, and nor can they go to bed early.
There is nothing inherently wrong with time management. The problem is that all this management revolves around the idea of “study”. I have seen far too many children whose entire lives outside school are filled with extra tutoring, and far too many parents who enrol their children in every kind of class available on the market. The general pattern is that younger pupils are trapped by extra tutoring, while older pupils are trapped by homework. It is usual for junior secondary pupils to be doing homework after midnight. This is not because they work slowly, but because they are given that much work. Of course, I have also heard many parents complain that their children have no time to play or sleep. Yet even as they complain, they do not seem to stop enrolling their children in classes or pressing them to finish their homework. Parents have ample reason to justify themselves: “What else can we do? Everyone is competing this intensely [大家都这么卷]. If we refuse to join the rat race, we’ll be harming our children.”
I have observed these children and spoken with them. They are generally not very physically robust, and many are positively frail. They can genuinely be described as “model children” [很乖]. The girls in particular are so obedient that it hurts to see [怪得让人心疼]. They quietly accept their parents’ arrangements. Perhaps at first they were reluctant or resisted, but gradually they grew accustomed to them and even internalised them. They came to regard attending numerous supplementary classes and completing large amounts of homework as simply what they’re supposed to do or their given responsibility: “Isn’t everyone else doing the same?” Some children even ask to, or insist upon, attending extra tuition classes because all the other children do so. 
Inwardly, they may experience many moments of collapse or crying out [“崩溃”和“哀嚎”], but these feelings are quickly suppressed and they rapidly “return to the proper track” [回归正轨]. They may even continue completing their schoolwork while collapsing and screaming inwardly. After all, they do not have much spare time to waste. I once saw a parent make the following remark online: “Do you know why girls increasingly outperform boys at school? Because girls are better than boys at enduring the competitive rat race [更耐‘卷’] and withstanding intensive ‘hot-house’ [抗‘鸡’（娃）] parenting.” Is this girls’ good fortune or their tragedy?
III. A Cohort Divided

The main divide [撕裂] is between the “good kids” and the “bad kids”. Even within the same school and the same classroom, a clear boundary and profound gulf exist between the two. To the bad kids, the good kids are both “boring” and “not to be messed with”. They are boring because “all they know how to do is study, uncomprehending of anything we talk about, so we have nothing to say to each other—they’re like people from an entirely different world.” They are not to be messed with because “no matter whose fault it is, once the teacher gets involved, everything is always our fault [千错万错都是我们的错]. That’s what happens when you’re an underperforming student—the others are the ones the teachers will go out of their way to protect.”
To the good kids, the bad kids inspire both envy and disdain. They envy their “waywardness” [恣意] because it represents everything they want to do but cannot, yet they also disdain it because such behaviour is “despised” [唾弃] by parents, schools and even society. And so, beneath the same sky, in the same classroom and all within childhood, “good kids” and “bad kids” live as though they belong to two different worlds. They seldom communicate, struggle to understand one another and may even become antagonistic. Such a failure of communication, understanding and tolerance may well persist into adulthood and become a gulf between their respective social classes.
Children are also divided internally. Though one may be categorised as a “bad kid”, one still longs to be seen, recognised and praised, struggling between “going astray” and “becoming better”. Silence is one possible outcome of this struggle, and it is the worst one. Meanwhile, even “good kids” long to play and “let themselves go” [放纵]. They struggle between “indulgence” and “self-restraint”. Complete submission to discipline is one possible outcome of this struggle, and it too is the worst one. All these impulses are natural to children and, indeed, to human beings. But we—parents, teachers, schools and society—have not provided sufficient space in which these natural impulses can be expressed, reconciled and balanced. We leave children to face these internal divisions alone, allowing them all too easily to slide towards one extreme [让孩子独自在这些撕裂中轻易地滑向一种极端].
IV. Collectively Isolated

Isolation [孤立] is the cumulative impression created by the self-portrait of “the child” emerging from the different perspectives discussed above. Whether in families that are coldly indifferent or close-knit, jam-packed classrooms and crowded hallways, or amid the bustle and clamour of human society, they all feel isolated. This is because they lack sufficient time, space, opportunity and emotional energy to communicate and form connections with their parents, relatives, peers and society at large.
They appear to be surrounded by the family, school and society, and to be the objects of attention and care, yet they have never truly experienced an extensive or deep connection with anyone. All the attention paid by families, schools and society revolves around academic results. It is their marks, rather than the children themselves, that form the focus of concern. All of the child’s time, energy and emotional resources are likewise directed towards the single objective of academic results. It is as though each child, tightly surrounded by family, school and society, has an individual beam of “light” shining down upon them, while outside of that beam lie only darkness and emptiness [头顶都有一束单独照向他的“光”，“光束”之外皆是黑暗和虚无]. That lonely beam of “light” is the thing called “academic results”. Each beam lies apart, isolating the child from their surrounding world just as it beckons the child to rush desperately towards “that thing” as if their life depended on it. While the beams of light cannot merge, the darkness outside exists as a single whole [光束无法连成片，黑暗却融为了一体].
To feel what freedom is, children need enough unstructured time and unlimited space for their imaginations to roam. Only through knowing freedom can they actually experience their parents’ unconditional love and acceptance, and perceive the world’s beauty. Children need sustained and sufficiently frequent interaction with their peers before emotions such as love and hatred can be awakened in them. Only by playing, arguing and even fighting with their peers can they learn compromise, deference and respect, or understand rules and learn to abide by them. Only by learning and listening to stories from the adult world and about adults’ emotional lives can children gradually come to know and understand our world. More importantly, it is only through these sustained and profound interactions and connections with others that they can learn to put themselves in another person’s position [换位思考] and thereby develop empathy. This empathy is the starting point and foundation from which children may learn to tolerate others and assimilate into our world.
However, if children’s extra-curricular time is not only filled up with study but also fragmented [打碎] by an assortment of supplementary classes, or if their minds are burdened by studying and the pursuit of grades, how will they be able to sustain interactions or form deep connections with their relatives and peers? Time at school is essentially already set aside for study, and moreover schools now follow the principle that safety comes first, not even allowing children to leave the classroom during breaks, let alone romp about [嬉戏打闹] and play. 
During lessons the rule is emphatically: “No talking.” At boarding schools, the desire to make pupils easier to manage means they are expected to remain in their classrooms at all times apart from meals. “Messing around” is anathema [最忌“打闹”], and the rule number one at bedtime is “No talking.” Even in nursery, the first rule that children are required to obey is “No talking”, followed by “Sit straight and don’t shuffle around.” Meanwhile, the communities of familiar faces in the neighbourhood that once provided the main setting in which children could organise their own play-dates, play or mess around have long since disappeared. Many families, moreover, have only one child. Whether looked at vertically or horizontally, our children are isolated—isolated from their families, school and society.
Many people believe that today’s young people suffer from an “excess of self” [自我过剩], that they are too egotistical, care only about themselves and give no thought to others—or, put it less politely, selfish and narrow-minded. I do not think this is an “excess of self”. Rather, it is the consequence of having failed to form a “self”. 
Relevant theories in both psychology and sociology hold that the self is formed through interaction with others. Through various forms of social contact and interaction, children ought to come to know themselves by coming to know other people, while also learning norms through those interactions. But they are isolated in the three principal settings of socialisation—the family, the peer group and the school—and lack both interaction and deep communication. It is therefore difficult for them to carry through the process of socialisation to the end and form a mature and integrated sense of self. Selfishness and narrow-mindedness involve making calculations founded on a fully developed awareness of oneself. In this sense, what is described as young people’s “self-centredness” is, in my view, not selfishness or narrow-mindedness. It is rather a manifestation of incomplete socialisation and a “self” that is not fully formed—a form of “immaturity” or arrested development [一种社会化未完成、“自我”未完整的表现，即是一种“幼稚”或“幼态”].
V. A Barren Inner Life

Another consequence of isolation is that it leaves children unable to develop an inner life [心灵之域]. What is this inner life? Put simply, it is the child’s internal “secret garden”. It might contain a magical natural world, animals that understand their feelings, intimate companions, beloved toys, favourite games, people they like and “places” known to no one but themselves. It may contain a castle or small wooden cabin where they can be alone and where extraordinary, unexpected events might occur at any moment. It is the child’s own world. They enter this secret garden when they are happy, and when they have been hurt, allowing them to hide in the castle to relish their happiness alone or heal their wounds. By communicating with animals or enjoying the companionship of friends, they can either share their joy or the burden of their pain. This world acts as a buffer for negative emotions, an amplifier of positive ones and a space in which children can reconcile themselves both with who they are and with the external world.
When I was young, my parents argued frequently and sometimes even came to blows. My mother would hit me almost every day and, sometimes, not just once. Yet, neither back then nor today has this caused me much psychological trauma. This is because I was far too busy: in my head, I was responsible for “managing” all the fruit trees in our village, the fish in its streams and all our family’s animals. I knew how many fruit trees of each kind every household had planted, where on the mountain the wild hawthorns, wild jujubes and other fruits grew, and which field ridge had a towering mulberry tree. I knew which ditches were deep or shallow, which were full of eels and which were teeming with crabs and shrimps. I knew which mountain hollows contained legions of centipedes, which slopes abounded in medicinal herbs and where the venomous snakes lay in droves. I knew when each kind of fruit would ripen, when each kind of fish should be caught, and when to hunt for centipedes or gather medicinal herbs. I knew all these things intimately and regarded them all as my own.
I also knew which of my friends were the most suitable companions for catching centipedes and which were better for picking fruit. At home there was the little dog to which I was closest, a kitten I had rescued, the pigs, chickens and ducks that I had to feed three times a day, and the old ox that I cherished the most and was entirely responsible for taking out to graze.
The whole village was my “secret garden”. Throughout the four seasons, and even for different months of a single season, I always had my own things to keep me busy. I was free and happy in my secret garden. My parents’ arguments, my mother’s slaps and bullying from my schoolmates became merely parts of my life. Sometimes, even feelings of utter sadness and pain would vanish without a trace [消散无踪] at the moment when, perched on the ox’s back, I saw the fading glow of the setting sun.
When your life and inner life have so many dimensions, it is difficult to become so fixated on one thing or person that you cannot let it go. It is also hard to regard any one matter, especially a single difficulty, as overwhelmingly large or serious. In other words, a person’s inner life is relative. The magnitude of an “event” depends on the breadth of one’s inner mind, and the breadth and scope of children’s inner lives shape the emotional capacity, imagination and richness of their minds. When children have no time to encounter nature, make friends or develop their own interests, and when their sole objective is a single set of marks or measure of academic performance, it is a challenge for them to develop a rich and expansive inner life. It may instead become a barren, dry plain [荒芜如枯原], ready to be occupied immediately by games and mobile phones. Alternatively, it may contain only their parents and teachers, whose emotions might even substitute for the children’s own. This leaves their emotions without a buffer, apt to become narrow and inflexible [单一而偏执].
One can imagine, perhaps, that the inner wilderness of the fourteen-year-old boy who jumped to his death after his mother slapped him in public had, throughout his fourteen years on the planet, contained little else but his mother and her expectations. When the sensation of his mother’s disappointed words and her slap came crashing down on him [席卷而来], that stifled [逼仄] psychological space could no longer contain all the pent-up feeling that had accumulated within it. Once the place occupied in their minds by parents and teachers is taken over by a particular star, it is likewise possible to imagine the intensity of these children’s celebrity worship.
My nephew is a “seasoned” [资深] young internet addict. He is a typical case: he never raises his head, never speaks and [barely] eats, while his eyes remain permanently glued to his games and his mobile phone. On one occasion, when I spotted an opportunity, I quickly tried to start a conversation about something that interested him. I asked him why the game was so much fun, with the idea of him describing what exactly made it interesting and which elements appealed to him. He replied: “Fuck, it’s so intense!” I asked what exactly made it intense. He answered: “It’s just so intense—so, so intense!” I asked again and received the same answer. Then I understood. In his barren inner world, occupied by nothing but games, there existed no rich store of adjectives. “So intense” [太刺激] was the only phrase he possessed to describe his favourite game. Perhaps even the words “Fuck, it’s so intense!” had been learnt from the game itself.
This is true not only of my nephew. Some of the adolescents I have interviewed are unable to express their thoughts through language, let alone draw upon a rich vocabulary to describe things. Whether they are describing an event or a mood, beauty or ugliness, they can do little more than let the adverbs “extremely”, “very” and “so” do the full heavy lifting [使劲用“非常”“很”“太”这几个副词]. One possible reason for this inability to express and describe things is that prolonged exposure to mobile-phone videos and games has prevented them from acquiring a command of language. Another is that they have lost the capacity to feel, and simply have no thoughts left within them to express.
A stifled and barren inner life cannot nurture a rich and sensitive mind. While making it difficult for children to experience their own joy, anger, sorrow and happiness [喜怒哀乐], it also makes it hard for them to perceive the hardships and suffering of others, understand the world’s plurality and richness, or tolerate the differences within it. Are the various forms of antagonism found online not also manifestations of an inability to tolerate diversity and difference? Such a constricted and barren inner world arises from a constricted and barren childhood, but the anaemic desolation [苍白荒芜] of our children’s youth is not their fault. It is ours.
VI. No Child an Island

The importance of children to a society goes without saying. Here, I merely wish to use several observations to discuss the possible social consequences of a barren childhood.
First, during my rural fieldwork in recent years, I have found that many parents born in the 1990s have chosen to give up migrant work elsewhere [放弃在外务工] and return to their villages to accompany and supervise their children. Many explain their decision by saying, “I grew up as a left-behind child [留守儿童], and I don’t want my own child to become one as well.” It is indeed true that, in schools, many of the children who are difficult to discipline or remain silent are these left-behind children, whose academic performance also tends to be poorer. Yet these parents born in the 1990s, as former left-behind children, face a major difficulty: they do not know how they should raise their own children. Either they remain unable to manage them properly, or they enrol them in a large quantity of extra tuition classes. Put otherwise, they know only that they must not allow their children to become left-behind children, but have no concept of what a childhood ought to look like.
Second, while discussing adolescents’ mental-health problems with a secondary-school headteacher, I remarked in passing that such issues were also increasingly prevalent among university students, turning into a serious problem. The headteacher took up my remark quite naturally, saying, “That’s because they come to university from schools like ours!” I was taken aback for a moment before I understood. Of course! The headteacher meant that the problems affecting today’s primary and secondary pupils are not merely problems affecting schoolchildren. These pupils will grow up to become university students and young adults in society. As they mature, their problems will not disappear but rather evolve into a different kind of social problem.
Third, the American scholars Greg Lukianoff and Jonathan Haidt argue in The Coddling of the American Mind that one important reason American university students have become so inflexible, hypersensitive, quick to take offence, easily provoked and intolerant is the childhood they lost amid educational competition. Such characteristics of university students have directly contributed to some of the problems found on American campuses today, and even to certain problems within society more broadly.
Lukianoff and Haidt argue that one important reason American university students have become so inflexible and hypersensitive is the childhood they lost amid educational competition.
READ MORE
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When this month’s sweltering heat brought much of London to a standstill, Magdalene was unable to turn on the air conditioning unit in her flat. 
The 45-year-old, who lives on the 15th floor of a plate-glass high-rise block, had all the necessary equipment installed but still found temperatures topping 40C inside her home. 
“On those days when it was very hot, we had both windows open, but there’s no breeze,” she said. “It’s like an oven.” But across the hallway in the same block, her neighbour told London Centric his air conditioning had been working all summer long. 
Magdalene wasn’t the victim of shoddy wiring or an electrical fault. Unbeknownst to her, air conditioning in the 19-storey Britannia Point tower block in south west London had been “switched off” on a flat-by-flat basis – but only for residents who were being housed there in publicly funded temporary accommodation. Residents say the heat in the affected flats sent children to hospital, with one woman telling us her two-year-old son collapsed.
The switch-off came during an ongoing heatwave that is transforming the experience of living in London. Tuesday was the 24th day of this year in which the temperature in the capital hit 30C. By comparison, according to weather writer TheSnowDreamer, there were just 21 days in the whole of the 1980s when London was that hot.
On Tuesday night Sadiq Khan waded into the growing row over the treatment of tenants inside the Criterion Capital-owned building, with the mayor’s spokesperson saying the situation was “completely unacceptable”. 
“The mayor expects temporary accommodation to meet basic standards for decent living,” the spokesperson said. “We are assured the local council are doing all they can to hold the building management to account and protect vulnerable residents.”


Got a story we should be looking into? Send a WhatsApp or an email.


“It’s a tale of two temperatures”
When London Centric knocked on doors in the building in Colliers Wood, we kept hearing the same story. Private tenants who paid their own rent had no problems with their air conditioning units. Their neighbours, living in temporary accommodation after being made homeless, instead said their in-built air conditioning units stopped working in May, with building management reluctant to say why.

Families talked of days spent anywhere but inside their flats in an attempt to escape the heat, desperately ordering fans that failed to cool them down, and of sleepless nights in stifling bedrooms.
Merton Labour councillor Stuart Neaverson said: “It’s a tale of two temperatures with a clear message: if you’re poor, you can sweat.”
News of the air conditioning switch-off was first broken by Peter Walker of the Guardian.
London Centric has been reporting on the situation for residents of Britannia Point over the last year. We’ve previously revealed how the block, which is owned by a company connected to billionaire landlord Asif Aziz’s Criterion Capital, was subject to what one councillor dubbed the “mass eviction” of long-term private tenants. The belief was that they were being moved to make way for more profitable temporary accommodation tenants, whose rent is paid by London councils with a legal obligation to house some homeless people. 
We also spent weeks proving that electrical safety certificates issued by Criterion Capital to tenants in Britannia Point had been signed by an electrician that didn’t exist, prompting an investigation by the local council. 
Magdalene said the heat in her flat was unbearable once the air conditioning had been switched off: “On the last bank holiday of May, I’d gone to have a shower, and when I finished having the shower and I sat down with my towel, I was drenched. I was sweating, pouring. You’d think this was another shower I was having.”
Living on one of the highest floors in the tower, she said that the building’s two lifts kept breaking during the heatwave, meaning she’d have to climb more than ten flights of stairs to reach her overheating flat: “It’s very frustrating. I’ve never been in a property that literally wants to kill you.”


London Centric’s reporting on Criterion Capital and Britannia Point won this year’s Orwell Prize for Reporting Homelessness. We really appreciate every paying subscriber who funds our journalism.


“Not been offered as an amenity”
Earlier this month, mayor Sadiq Khan unveiled his plan for adapting London to protect the capital against extreme heat, which includes taking steps to address overheating in London’s existing housing stock.
But for the dozens of families in temporary accommodation at Britannia Point, the problem was not that their flats had no way to cool down. Instead, it’s that they weren’t able to use it.
When one resident complained to the building management that their air conditioning was broken, they were told in an email that, for tenancies managed by temporary accommodation providers, the built-in air conditioning had “not been offered as an amenity” and that “the units cannot be switched back on as a result.”

“You are welcome to use a portable fan or portable air conditioning unit at your own arrangement in the meantime, subject to any fire and electrical safety requirements in your occupation agreement,” the email continued.
Resident Afomia Mussie took up this suggestion in a bid to fight the heat. She had been trying to use portable fans to keep herself and her five children — ranging in age from three months to 12 years old — cool, after their air conditioning unit was switched off. 
A few floors down, Perla Feliz, 34, had also been without air conditioning all summer, despite having an air conditioning unit in her flat. “I can’t spend too much time at home,” she told us. “It’s too hot.” She’d written to the building’s management eight times on WhatsApp, and sent four emails, all seen by London Centric, but said that nobody had come or explained to her why it was no longer working.
One mother told London Centric that her two-year-old son collapsed in the heat this month. Another said her child had been taken to hospital, where doctors told her the illness was heat-related.


The off-shore owner
Land registry documents show that the building was bought in October 2013 for £36m by an Isle of Man-based company called Colliers Wood Investment Limited. This company’s ultimate owners and financial backers are obscured by its offshore location but Asif Aziz’s Criterion Capital acts as the freeholder and responded to press queries. 

Criterion Capital then leases flats in the tower to Aura Assets Management and People First Housing, which in turn sign valuable leases with London councils to house homeless people requiring temporary accommodation.
Criterion Capital’s representatives at communications agency DRD Partnership said all questions about the air conditioning should be sent to these two temporary accommodation providers: “It is not correct that Criterion has switched off, disabled or directed the disconnection of air conditioning in any units in Britannia Point or any other building that it owns and that are let to tenants. 
“Any suggestion that Criterion has deliberately deprived occupiers of air conditioning, or is responsible for any such decision, is materially false and to assert otherwise is incorrect and would be providing readers with misinformation now that the facts of the situation are clarified to you. Decisions made by a leaseholder relating to their sublets is a matter for them and they should be your first and only point of contact for this enquiry.”
Following these instructions, we contacted Aura Assets Management and People First Housing, the latter of which is in the process of being struck off the companies register. Neither company responded to our requests for comment.
We also asked Criterion Capital about its relationship with the two temporary accommodation providers that sublet the flats in question. For instance, on LinkedIn the sole director of People First Housing describes his main job as being an “asset manager at Criterion Capital”. We did not receive a response to this follow-up question.

Although Britannia Point is in the borough of Merton, households have been placed in temporary accommodation there by a host of different London councils. The majority of people London Centric spoke to were being housed by Croydon Council, with Tower Hamlets, Sutton, and Wandsworth also having residents in the building.
Sutton Council told us that “following previous reports earlier this year about Britannia Point, the council made a decision not to place any new residents into this block”. Tower Hamlets said it expected “all accommodation providers and managing agents we work with to maintain properties to an appropriate standard and to respond quickly when concerns are raised”. Wandsworth and Croydon did not respond to our request for comment. 


“Today it’s on. Maybe tomorrow it’s off”
On Tuesday afternoon residents received an email from Aura’s maintenance coordinator: “If your air conditioning is working, please do feel free to use it. We would just gently remind you that running it constantly can lead to higher electricity bills, and we don’t want anyone to find themselves in financial difficulty as a result.” It said that “on a summer usage for 3 months for example this would typically equate to £150 so £35 - £50 per month extra.”
But residents said they believed it had only been switched on following questions from news outlets, and expressed fears it would go off again when media interest subsides. 
“Today it’s on. Maybe tomorrow it’s off,” said Mussie.
In March, London Councils, the body that represents all local authorities in the capital, wrote to Criterion Capital boss Asif Aziz to explain that they were considering refusing to use his company’s buildings for temporary accommodation. They said they had previously stopped working with housing providers that engage in poor practices
A spokesperson for the Ministry of Housing, Communities and Local Government said: “People living in temporary accommodation must be treated with the same dignity and respect as any other resident.
“Private temporary accommodation providers who don’t address serious health and safety problems face enforcement action including civil penalties of up to £40,000 and court action.”
As for the residents themselves, they have lost faith in the building managers. When asked what she thought about only those in temporary accommodation losing access to air conditioning, Magdalene said: “This is very, very wicked.”
Following the publication of this story, we heard from two further councils. Wandsworth Council told us that it was “immediately” making arrangements to move the four households it had placed in Britannia Point to alternative accommodation.
Croydon Council told us that it had “been in contact with the landlord, Criterion Capital, who have confirmed that the air conditioning system has now been switched on” and that it would “continue to be in contact with the landlord to seek assurances that the appropriate checks are in place and our residents are being kept safe.”




If you found this piece interesting, please forward it to a friend, share it on social media, or post it in a WhatsApp group.

  Read full article: https://www.londoncentric.media/p/air-conditioning-london-switched-off-temporary-accomodation
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  There is a lot of noise about cybersecurity startup acquisitions. It surely seems like everyone is getting acquired for at least $500M every month, and social media has been amplifying that big time. Companies seemingly get acquired for hundreds of millions before even coming out of stealth. Some of it is real, some of it is kind of real, and some of it is very creative ways to stretch reality; ways that aren’t exactly untrue, but that cannot be taken at face value.
This piece has been sitting in draft for many months, but it’s been pretty hard to write. It’s also a piece that may be painful to read for many folks who are personally familiar with how these things play out, or who have found themselves in one of the less-ideal scenarios I am going to describe. Suffice to say that startups are hard, that most founders and teams are doing the impossible work to make them successful, and that success is hard to intentionally architect because of the millions of factors that come into play.
Lastly, none of what I am talking about here is meant to be about any specific company (unless I use a company as an example, and I will do that sparingly and as gently as possible).


This issue is brought to you by... Maze.
Code security you trust
Legacy SCA and SAST scanners match patterns and bury engineers in noise. That’s why we built Maze Code: AI agents that understand your code and dependencies.
AI agents investigate every finding with context from your code and cloud, close false positives, and catch business logic flaws other tools miss. Then they help you fix what’s left, right in your IDE or coding agent.
Finally, inbox zero for your code and cloud vulnerabilities is possible.


First things first: defining success of a startup exit
How do you define the success of a startup exit? Well, that depends on whom you ask, and rarely will all the people agree:
	To CISOs and security teams, an acquisition is successful if it makes the product they are using better, embeds it seamlessly into their existing stack, and makes it much easier to realize the compound value of the broader security tools portfolio.

	To founders, an acquisition is successful when the acquiring company allows them to continue executing on their mission with more resources and support than before, and obviously, when the founders make money they think reflects their hard work over the years

	To employees, it’s basically the same - an acquisition is successful when the acquiring company allows them to continue executing on their strategy with more resources and support than before, and obviously, when they make money they think reflects their hard work over the years

	To investors, an acquisition is successful when it gives them the return multiple that is truly impactful for their fund.


I have missed many factors, but these are some of the core ones. The problem is, every single one of them is so contextual and so multi-dimensional that when you ask people if a specific M&A was successful, you’ll get vastly different answers:
	Say, Palo Alto Networks acquires a startup. That can be great news to CISOs who have consolidated on the Palo Alto stack, but if they are more of a Fortinet shop, they will most likely not be very happy.

	Or say, a founder makes an X amount of money. Is this what they wanted? Less than they feel their work is worth? Is it all cash, or have they just exchanged their company stock for another company’s stock? Public or private? (In other words, does it have real cash value or just paper value?). Was this specific co-founder looking to sell, or did the other co-founders and investors push them to? Or maybe they would have preferred to sell many years back, but they couldn’t?

	Team members are going to have different perspectives as well. Someone who has joined the company as one of the first 10 team members could be making a life-changing amount of money, while someone else, who joined as the team member number 150, may just get enough to pay for a week-long vacation, or a cup of coffee, depending on how lucky they get.

	VCs are also rarely aligned. First off, are they getting cash or equity? If cash, at least that goes to their fund and counts as a return; if equity, then again, they are just exchanging the shares of the company they had some influence on and control over for the shares of a company they don’t control anything in. More importantly, what constitutes a great return multiple is also different. With the same acquisition, a Seed-stage VC could be very happy with their 10-25X return, while a B-stage investor could be barely getting their money back at 1X and making nothing. In cyber, this happens more often than people realize.


The number of different scenarios is so vast that it is extremely, extremely rare to ask all the different people “Is the X acquisition successful?” and have all of them say “Yes”. Zscaler, CrowdStrike, Palo Alto Networks - these kinds of generational companies are definitely on that shortlist. Wiz is as well. The vast majority, not so much. Oftentimes, nobody makes money. Sometimes founders & early-stage VCs make something while employees and later-stage VCs make nothing. Sometimes founders also make nothing… The point is, it all varies.
Success in the broadest terms is making everyone happy, but whether or not an acquisition was successful is always a matter of whom you ask.




The hierarchy of cyber acquisitions: what to look for to make sense of the M&A noise
How do you tell if an acquisition is “good”? As we’ve established, there are no solid answers, but that doesn’t mean that there are no rules of thumb. As you can imagine, the part that follows is pretty subjective, so take it or leave it.
Fundamentally, I believe that we can take all the different M&A scenarios and build a pretty simple hierarchy framework that ranks these scenarios from “Great” to “Okay” or “Not great”.
Acquisition by an established public company
The best acquisition is when the security startup is acquired by a large, reputable, established public company, in an all-cash or cash-and-stock transaction, with no crazy vest periods and other clauses.
The first question is: is the company acquiring a business, a product, or the team? Nobody makes these kinds of announcements, but there are signs to look for.
Is the company issuing a press release? Are the acquisition price and announcement transparent?  Sometimes, the startup that gets acquired is all about the transaction, but the company that acquired them doesn’t even do a social media post. A lot of the acqui-hire transactions don’t often get a press release issued, and “terms of transaction are not disclosed” is a shorthand for “terms of transaction are not so great that we want to talk about them”. If the acquiring company is keeping the entire team (or most of the team), chances are they see the acquisition as buying the business, but if a big chunk of the team is suddenly announcing how excited they are to “take time off and recharge before the next opportunity”, and if only the founders and engineers are staying, then it’s often an acqusiition to just integrate the product. None of this means “bad”, but it surely means “not successful” for at least some people involved.
Not all public companies in cyber are created equal when it comes to M&A. Some of them are known for making strategic bets and being willing to pay a premium price for top teams and products, while others are taking more of a “Costco approach” to cyber and buying distressed startups with good tech for a low price.
Also, it goes without saying that when getting acquired in a deal with a stock component, it is much better when the company stock is doing well vs. when it is not. With public companies, all kinds of twists and turns are possible, but if the stock is already doing pretty bad, it’s unlikely that the addition of the startup is going to radically improve it.
Random tip: an interesting way to get some sense if the acquisition was on good terms is to look at the LinkedIn trend of the company that just got acquired. You can never tell that an acquisition was good if the team and company metrics were trending upwards, but you can be pretty sure that the acquisition wasn’t great (again, at least for some people) if they were trending downwards.
Acquisition by an established, high-growth private company
Short of getting acquired by a large public company for a lot of cash, I think the second best M&A outcome is getting acquired by an established, high-growth private company. There are, again, so many different nuances, but there are a number of companies that are private, may be PE-owned, and growing aggressively on a path to the IPO or a large M&A. I am not going to call out any specific companies here for obvious reasons, and because I haven’t been tracking any of this for a while.
The simple logic is that when an acquisition happens, you (almost) always want to get cash. Company stock can go up and down, but cash (hopefully) doesn’t, at least not as quickly. Private companies don’t tend to do all-cash acquisitions, so if there is a cash amount, it may be smaller (again, not always but often). When looking at private company acquisitions, the questions are:
	Is it cash and stock, or all stock?

	How quickly can stock turn into cash (i.e., how soon can the acquirer itself exit?)


Being acquired by a private company comes with a lot of uncertainty. Over the past years, most of the private company IPOs haven’t been fantastic, so there’s always a question of what the stock will be worth when an exit does happen. Also, all the other points I mentioned for public companies still apply:
	If the transaction is for an undisclosed amount, it’s rarely “fantastic”.

	It is more common for private acquisitions to be product and team (aka acqui-hire)-focused vs. business-focused. This means that it’s more common for private companies to buy startups that aren’t doing that great but that build products they can integrate than it is to buy successful growing companies.


Acquisition by a PE firm
While I am putting the “acquisition by a PE firm” as last on this list, it’s more for ordering reasons than anything else. I don’t think there is that big of a difference between getting acquired by a private company or a PE firm (especially because so many of the cyber companies are PE-owned). To be clear, the difference is there; I just don’t think one is necessarily better or worse than the other.
Here are a few points:
	PE firms tend to acquire companies they think can be run more efficiently, or that have the potential to be transformed into much more valuable businesses (by large-scale transformation, bundling a few companies together, etc.). The degree and the format of PE firm involvement in operating the company is something that founders need to be aware of.

	Most importantly, because of how the PE model works, PE firms rarely buy early-stage startups (unless they want to bundle their tech with their existing portfolio companies).


Everything else applies similarly to the acquisitions by the private companies: how much cash, how much stock, and how long until that stock is worth something.
A few specific cases and scenarios to be aware of
Acquisitions within the same VC portfolio
Over the past several years, we have started seeing acquisitions within the same VC portfolio. Cyberstarts in particular seems to be execuring this playbook really well where their most successful bets are buying out all the other portfolio companies. We have seen that with Wiz acquiring Dazz, and Cyera acquiring Trail, and as recently as today - Oasis Security.
This is, I think, a pretty new phenomenon. Obviously, VCs would prefer cash acquisitions by large public companies, but if that isn’t happening, it very much makes sense to continue doubling down on the largest winners. I don’t know if we’ll be seeing more of this with other VCs, but Cyberstarts seems to like this, so I suspect more is to come.
Palo Alto Networks acquisitions
Palo Alto Networks has undeniably become the dream home for most startup founders because of its willingness to pay top multiples for the top teams and top products. One of the latest huge successes is Koi, acquired earlier in 2026 for approximately $400 million after 2 or so years. Palo Alto Networks’ high-risk, high-reward bets have paid off handsomely with bets like Demiso, Talon, and Expanse.
What most people forget is that most cyber startup acquisitions aren’t like Palo Alto’s acquisitions. The median acquisition price of a cyber startup is much lower than these top numbers (somewhere between under $100M and $200M if I were to guess, but I don’t have the actual numbers so take that with a grain of salt).
A note on acquisition amounts
The last note I’ll add here has to do with acquisition amounts. Depending on the source, the numbers can be very real or very unreal. Simply put, not everything is what it seems. When an established, reputable company is issuing a press release stating the acquisition amount, these numbers are typically pretty credible. In some cases, they can include earn-outs, meaning that the company will only get that full amount if the acquired startup hits specific goals, but overall there are no concerns.
Things get pretty hairy when we look at media reports.
When you are reading a reputable source like TechCrunch or VentureBeat report on an acquisition, you can be pretty sure the numbers have been independently verified. The majority of the cyber transactions do not make it to TechCrunch news, and the amount of vetting and verification that goes into confirming if the numbers people claim are true varies widely. Some media may inflate M&A transaction prices by as much as 3X-4X (meaning what is reported as $100M can be as little as $25M, what’s reported as $500M can be as low as $100M, and so on.
I am not there to judge what people say, just here to point out that a) not every number you read is real, and b) that the majority of the successful exits aren’t what people think they are.
But then again, the definition of success is dependent on whom you ask. 
P.S. To see how cyber has consolidated, check out 20 years of cybersecurity consolidation: how 200 companies became 11



If you like my blog, please subscribe & share it with your friends. I do this in my free time, so seeing the readership grow helps me to stay motivated and write more. I don’t send anything except my writing and don’t sell your data to anyone as I have better stuff to do.
If you are a builder - current or aspiring startup founder, security practitioner, marketing or sales leader, product manager, investor, software developer, industry analyst, or someone else who is building the future of cybersecurity, check out my best selling book, Cyber for Builders.
Lastly, check out the Inside the Network podcast where we bring you the best founders, operators, and investors building the future of cybersecurity.

  Read full article: https://ventureinsecurity.net/p/not-all-cyber-acquisitions-are-created
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Hey, Alberto here! 👋 Each week, I publish long-form AI analysis covering culture, philosophy, and business. Paid subscribers get Monday how-to guides and Friday news commentary. If you’d like to become a paid subscriber, here’s a button for that:
This is a long deep dive (~8,000 words) with a lot of information and many threads to pull on if you're interested. I’d appreciate it if you support this kind of deep research that takes more time and effort than usual.


What if I told you that Google is out of the AI race?
It didn’t happen because Google lost, though. Despite an underwhelming I/O event earlier this year, several heavyweight departures, and a slower model release pace than its competitors, Google is still alive. It is out of the race because it withdrew. Weird, right? Why would Google do that willingly?
To answer that, I’m going to tell you the story of why and how Google left the AI race that OpenAI and Anthropic are betting everything on.
Here’s my hypothesis, stated plainly: Google DeepMind CEO Demis Hassabis—a pioneer of AI as we understand it today—doesn’t think that automating AI research with coding agents (AI systems that can program better AI systems) is the correct approach to artificial general intelligence (AGI, the kind of AI that’s as good as humans at everything). Google DeepMind’s leadership sees OpenAI and Anthropic’s bet at best as an off-ramp, and at worst as a dead end.
Hassabis is betting on something else: world models. Models that can understand and simulate the real world, not just predict the next token.
And he’s steering Google accordingly. The AI race is actually a race between two theories of intelligence and also between two kinds of company: startups that need AI to become a business, and an incumbent whose existing business can subsidize AI for years. As we will see, Hassabis’s decision puts Google in a life-or-death situation. He could make Google the absolute leader or an irrelevant laggard.
That said, to write Google off the story would be a serious mistake. I’m going to explain why I think Google has a unique chance here.
You won’t see official confirmation about my hypothesis; as far as the executive is concerned, Google is still competing directly with OpenAI and Anthropic. I contend that’s not quite true anymore. Follow the breadcrumbs with me. I’ll put them together into a coherent picture. The evidence is public, but that doesn’t mean I’m right. This is informed speculation, so please, take it with a grain of salt.
If I manage to change your view of what the hell Google is doing, then I’ll be satisfied with my work.

I. AS ANTHROPIC AND OPENAI RUSH FORWARD
The first piece of the puzzle is that Anthropic CEO Dario Amodei and OpenAI CEO Sam Altman think that AI models will soon be autonomously improving themselves—this is known as “recursive self-improvement” (RSI): model A makes a better model B that makes a better model C, etc.—and that this is the key to achieving AGI.
The best approach to pursue this goal is also the simplest: build datacenters and use brute force on algorithms that can be scaled that way, like learning and search. That’s the fundamental insight of Richard Sutton’s Bitter Lesson, which both OpenAI and Anthropic hold sacred. If new architectures or algorithms are needed, those better models, equipped with a lot of compute, will find them somehow.
That’s the theory. What does this creed look like inside the lab? We only need to read their testimonies.
You have engineering staff at both companies admitting that they barely write any code anymore. It is swarms of coding agents—Claude Code and Codex—that do. Employees have become managers of agents rather than developers and researchers. Claude Code writes Claude Code and wrote Claude Cowork. GPT-5.6 Sol “autonomously post-trained” GPT-5.6 Luna. They say straight away that “RSI is coming.” Human supervision is still required for many things—we’re in the final moments of the “human-in-the-loop” stage—but one prediction is that by 2028, there’s a 60% chance that RSI is achieved. That’s what Anthropic co-founder Jack Clark wrote in a newsletter in May. Others predict RSI even sooner. Things are going so fast that Anthropic is in favor of a coordinated slowdown: it’d be “a good thing.” OpenAI staffers, even those who advocate for cautious progress over excessive fear-mongering, are saying things like: “if we could coordinate a global capabilities slowdown today i would likely press that magic button.”
So what we have here are the two top AI startups deeply convinced on one goal and one trajectory and pushing everything to get there. If I were Google, I’d have to be 100% convinced this isn’t the way. The rate of progress displayed by Anthropic and OpenAI is vertiginous for the world and rather unsettling for their competitors.



Another AI pioneer, Andrej Karpathy’s decision to join Anthropic earlier this quarter as a “member of technical staff” surprised everyone. “What did Karpathy see?” people asked. Well, he saw the exact same trajectory toward RSI that the labs were seeing. He joined a team tasked with teaching Claude to improve the pre-training phase of the next Claude version. This basically means: making AI’s foundations more robust so that the AI can make the next AI’s foundations more robust, and so on.
Karpathy knew RSI was possible. He had built a miniature version of RSI with his autoresearch project himself: he discovered that AI agents could autonomously improve the efficiency of his own code by ~10%. If only this could scale, he wrote, then they’d step into the next stage. Anthropic was a good place to try.

And so he joined Anthropic, a lab with a conviction bordering on religious devotion toward the scaling laws derived from Sutton’s bitter lesson. But what else do you do when you stand on the verge of the exponential, right? You can only embrace it, like one embraces the sublime of a huge mountain or an inexorable hurricane.

Being six years younger than OpenAI, Anthropic had one shot, and they hit the bull’s eye: An unbreakable focus on code + agents + enterprise secured a steady climb to the top. It’s been a crazy streak of successes, from revenue to valuation to popularity to getting ahead of larger and older companies, passing through several back-and-forths with the US government.


OpenAI is a different story.
It skyrocketed to fame with ChatGPT, and then it had to deal with the success disaster that followed: too many expensive free users not willing to pay. At the time of writing, the revealed preferences of US households indicate that only 2.2% are willing to pay for an AI subscription. Despite that, OpenAI is not behind Anthropic in any relevant metric: they’re essentially tied on revenue (run-rate revenue looks better for Anthropic, but it’s not the same as actual revenue), reach, and ambition.
Perhaps most importantly, OpenAI fixed its main weakness: over-diversification. Earlier this year, Altman cut secondary projects that were taking up invaluable compute resources and distracting from the path of RSI. As I wrote back then:
OpenAI spent 2025 announcing Sora, a video generator, Atlas, a web browser, a new device, and e-commerce features for ChatGPT. Altman compared this to “betting on a series of startups.” I called it “risky.” In March 2026, OpenAI’s CEO of applications, Fidji Simo, told staff they were in “code red.” (A second at that.) She described Anthropic’s enterprise gains as “a wake-up call” and cancelled all “side quests.” Current and former employees described a period of strategic confusion: mixed teams, unstable compute allocation, a cascade of restructuring decisions...

This move by OpenAI was read by analysts as a push to catch up to Anthropic’s unmatched revenue figures on the enterprise market, but my reading puts revenue in a secondary place. OpenAI will not worry about Anthropic having more revenue than them at any given point—they worry, if anything, about the trajectory.
OpenAI realized that Anthropic was starting to show the signs of acceleration consistent with proto-RSI. They care about money, sure, but Altman wouldn’t make a company-wide restructuring for a short-term trade. This was a full overhaul intended to be a long-term investment. OpenAI can afford to let Anthropic win the enterprise market, but it can’t afford someone else achieving RSI-enabled escape velocity.

OpenAI pivoted fast. It doubled down on Codex, agents, enterprise, and, ultimately, on the road to recursive self-improvement. OpenAI is doing so well now that insiders confidently claim that Codex is actually better than Claude Code. Codex actually grew well beyond expectations after the release of ChatGPT Work, and it’s up to 10 million users, as Bloomberg last reported.

Anthropic’s Fable 5 is great but too expensive—as is Opus 5, just introduced—so in terms of cost-performance ratio, which is the most interesting metric right now, GPT-5.6 Sol seems to be superior. (If you’re wondering what model to use for which task, I wrote a simple guide for beginners.)

But then next month, people will confidently claim the exact opposite. “We’re so back”; “it’s so over.” Etc. Etc. So who’s winning? I don’t know, I’m not an oracle; I’m just a breadcrumb follower. And the bigger picture reveals that it doesn’t matter whether OpenAI or Anthropic is better off, because during the exponential climb, anything can happen, and what counts is not so much the point as the trajectory.
What I know is that those left out of the first stage of the exponential are out of the game. And as far as we can tell from public information, that would be Google.
Anthropic made this strong claim far back, in April 2023: “We believe that companies that train the best 2025/26 models will be too far ahead for anyone to catch up in subsequent cycles.” This is what I mean when I say “escape velocity.” It’s the speed you need to escape the gravity field of the planet without falling back to the ground. Once you get there, your next model release is accelerated thanks to the previous model’s involvement in training and post-training. At the time of writing, everything Anthropic and OpenAI argued in 2023-2024 has become true.
All of the above happened—gradually then suddenly—in the first few months of 2026. Where’s Google in this entire story? Can you see them? Yeah, they have Gemini 3 point something. And Antigravity. And something called Omni—more on that later—but they’re essentially nowhere to be found at the frontier of the code + agents + enterprise + RSI race. Google released its latest model—Gemini Flash 3.6—on July 21, 2026. Here’s where it landed in the Artificial Analysis intelligence index:

That is an unacceptable score for Google. Something very big must be happening inside the search giant for it to be giving up the good press and the extra revenue of achieving RSI. It can be as big as the corporation falling apart or that it’s setting its sights on a bigger prize.
What can be so big…?

      
          
              Read more
          
      

  Read full article: https://www.thealgorithmicbridge.com/p/the-actual-reason-why-google-fell
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Wayfare is thrilled to introduce Waypoints, where conversations about contemporary film, books, music and more meet the questions of the soul. Below, find a special introduction to the project by Waypoints editor Conor Hilton, and enjoy Shayla Whipple Frandsen’s exploration of godliness and regret in Christopher Nolan’s The Odyssey. Scroll to the bottom for more information and links to our other Waypoints pieces.

I sat transfixed as the credits rolled and John Williams’ rousing, celebratory score played. My dad turned to me and asked,  “So, do you think that can really happen? Could Darth Vader repent and be forgiven for years of evil at the very end of his life? Does repentance and forgiveness work like that?” We talked over the question for what felt like hours. It was wonderful.
My dad’s question began my lifelong pursuit of seeking wisdom out of the best books, films, music, and every other artistic and cultural expression. In many ways, that question and the subsequent discussion is the seed that has grown and blossomed today into Waypoints, the home of Wayfare’s (pop) culture coverage.
Waypoints believes that we are here on earth to have joy and that movies, books, music, and any other form of art and (pop) culture is a part of how we experience joy. For me, that joy continues in the generous, thoughtful attention paid to works of art and culture. This joy is derived in part from the particular pleasure of coming to know and love something and in part by the ways that paying careful attention to works of art and culture reveals truth and helps us understand and interpret previously revealed truths.
I hope that Waypoints will bring a taste of that joy to you, dear reader. That we can capture the delight of long, meandering conversations basking in the light of your local cinema marquee, thrumming with the energy of just seeing something that changed you. That we can share the wonder and passion of being transported so thoroughly to another world and perspective that closing the book leaves you feeling a little alienated from your reality.
Below, explore a sample of what Waypoints hopes to offer you. Read Lorren Lemmons’ exploration of the interiority of a tradwife in the year’s most talked about novel, Yesteryear. Enjoy Theric Jepson’s insights into some surprising thematic connections between Napoleon Dynamite and the LDS-classic short film, “The Phone Call”. Get a glimpse of the numinous in Jason Rhode’s wandering through Zelda. Delight in a sampling platter of some of the “Movies that Made Us,” featuring Mallory Everton and others. And, enjoy Shayla Frandsen’s exploration of the epic journey through masculinity and heroism in the movie event of the summer, The Odyssey.


Godliness, Regret, and the Secrets of the Trojan Horse (They’re Not What You Think!)
by Shayla Frandsen
In a gritty world that prizes physical and elemental power—a world where helmets and armor are extensions of the self, straight arrows are flung from impossibly tight bows, where a loom woven and unwoven determines fate, and water and shadow move with the strength of a Greek army—it is the intangible Zeus’s law that remains paramount to Christopher Nolan’s huge new film The Odyssey. Unwritten but as integral to Greek society as the very belief in gods themselves, Zeus’s law requires a host to offer shelter and a meal to any who cross their threshold—even if your guests are terrible suitors who harass you while you seek your missing war general husband on the horizon. Any stranger who crosses the threshold could be a god in disguise, so one best act accordingly. Step wrong, and you might regret it.
While Zeus’s law is as constant as Helios charioting the sun across the sky, another word kept pressing on my brain during The Odyssey: godliness. One possible tenet (casual Nolan film reference for the win; watch me seamlessly work in Memento in a second) of godliness involves realizing that the interference of the gods is a foundational cornerstone in the lives of these characters. The gods are real; the stakes are paramount. If Zeus’s law is what steers the ship of narrative, the gods’ inescapable presence is the wind powering the entire vessel.
The more urgent definition of godliness within this essay, though, is the becoming or striving to emulate a god. If one is godly, are they also a hero? Perhaps being a hero comes with certain expectations of morality, but perhaps not. These questions find ripe soil to bloom in the field of Odysseus. While I can think of several actors who could have been able (literally and figuratively) to captain the ship, Matt Damon might have been the best choice of them all. I was consistently impressed, and maybe even surprised, by his ability to lead the movie with such a steady hand. He’s handsome, but not too handsome (by the end, his face looked as weathered as you’d expect of a man Going Through It™ for twenty years). Imperfect, yet someone you’d follow into battle. A Good Dude. A machine of war who is possessed of a heart that ticks with honor, a memento courtesy of his years as king and dutiful obeisance to the gods back home.
Yet, Odysseus’ home is in disarray, for something is rotten in the state of Ithaca. Telemachus and Penelope—Odysseus’s son and wife, the former played by a good Tom Holland and the latter by Anne Hathaway, blistering in her tenacity—live in a palace where the vibes can only be called shambolic. Led by a bratty, excellent Robert Pattinson, a horde of rude, drunken men have taken advantage of the king’s long absence and essentially taken over the place. Penelope and Telemachus mourn Odysseus even as they look for his arrival on the horizon. Prolonged years of such liminal hope does not a stable kingdom make. Mother and son feel their world closing in around them, egged on by suitors growing more bold by the day with little word from abroad. “All we know of the world is from travelers’ tales,” Penelope tells Telemachus, ergo every traveler who crosses their door is greeted with respect, a seat at the table, and a plea for any news that can be spared: Zeus’s law writ large across the kingdom, despite its crisis.
The film makes it clear society is on the brink of collapse—though dialogue surrounding this is clunky; there’s a line about the Bronze Age that made me recoil. My kingdom for Christopher Nolan to consider hiring a writers room!—even after a victorious war in Troy. And what a war it was. The film opens on a massive wooden horse marqueed across the screen, skewing wildly with hooves raised, half-buried in the sandy shore. We know what this is, even though we’re not yet given a look at what we know to be inside. Out on the beach waits a confused but loyal Sinon. The performance is a sensitive one by Elliot Page, rising full of youthful optimism before hammering down with a wallop of an emotional scene halfway through the film.
It’s not until later in the movie that we return to the horse in the sand and finally see the Greek warriors inside. The thrilling battle sequence after the horse is brought into Troy leads to Greek victory and widespread songs sung in honor of Odysseus the clever, the canny. The hero. When he pulled off one of the niftiest bits of battle trickery the world had ever seen, it was not glory that lingered in the aftermath, but shame. Odysseus had trespassed Zeus’s law in the most criminal way imaginable. Zeus’s law is not just about hospitality. It is survival, kinship, and connection. It is the one safe guarantee in a world where the handle of death’s dagger swings far too easily. Obeying such a law is not only seen as respectful, but sacred. It is treating men like they are gods, and in doing so, displaying godliness oneself. Breaching Zeus’s law transcends error: It is sin.
Contemporary eyes tend to see the Trojan horse as the final boss of wartime cunning. Odysseus shamelessly pwning the Trojans is what I expected from Nolan, whose explosions-go-boom tendency towards bombast has been well established for as many years as Odysseus’s journey. What I did not expect to see was regret as deep and swirling as Charybdis’s maw. His guilt is present in Homer’s poem, but I was not expecting the film to showcase it so thoroughly. The sirens sing that he is too ashamed to go home, and Athena, played by a compassionate Zendaya, haunts his every step. For Nolan’s Odysseus, the Trojan horse was an act so unthinkable that he languished with Calypso (a weak portrayal by Charlize Theron, though in fairness, she doesn’t have much to do) and the lotus flowers for years, so unwilling was he to face the full implications of what he had done in authoring the war’s final act of violence. The man of twists and turns holds one more twist.
The Trojan horse Trojan horsed us, and the movie is all the better for the subversion.
When situating The Odyssey next to Nolan’s previous film, Oppenheimer (maybe you’ve heard of it?) one suddenly finds a duo of men grappling with the horrors they unleashed upon the world. Less grandiosity, more guilt. Forget the specially licensed Trojan horse popcorn bucket, remorse is on the menu! Does Odysseus veer closer to godliness with his guilt, or to humanity?
A particular moment in the film might give us the answer. Calypso offers Odysseus salvation on her island, where he would see immortality in drugged nirvana. It would also represent forsaking his family and royal responsibility, and bar him from traveling to the unknown west to honor his fallen comrades. Instead of accepting Calypso’s godliness, Odysseus is determined to remain mortal. His rapsheet is leagues long, and choking guilt doesn’t exactly make the highlight reel of happy human moments, yet he builds his creaky raft and floats off at the mercy of the gods all the same. In doing so, he sheds not only the sails and oars of his previous vessel but also the hubris which had him believing he could control what the gods had in store for him. He’s done defying the gods, as he once told Circe (played by an utterly magnificent Samantha Morton and featuring a scene that is instantly one of the best of the year, horrifying in its beauty) in her hut, and has learned his lesson in a fascinating subversion of expectation: In choosing humanity, he is closer to the gods than ever.
A hero he must certainly be, right? Maybe. Nolan makes it clear that our idea of heroism stands on shaky ground and can shift as easily as the sands on Calypso’s shore. Heroism is a type of godliness. Curiously, revenge might be, as well. The suitors trespass Zeus’s law by overstaying their welcome at Penelope’s; therefore, the gods enact their divine retribution through Odysseus’s murderous actions. The film’s third act is one long Kill Bill-esque revenge fantasy, and is all the better for it.
At the very least, revenge seems to be the prize bestowed upon Odysseus when he passes the test of his journey and finally lands at Ithaca’s shores. That single twang after he strings the bow alone is worth the price of admission (it’s like a firework; you’ll feel it in your chest.) The word “prize” provokes, however: Taking his revenge might not be a prize, but it is finally a choice he can make on his own. It’s not rewarded either, because when the dust has settled, Telemachus is crowned king and Odysseus is exiled (perhaps people found it problematic that their revenant king murdered a significant portion of Ithaca’s eighteen to twenty-nine-year-olds?) Exile is fine: After an epic amount of justifying the abandonment of his killed men, he is finally going to honor them by sailing into the unknown west with Penelope. It is another step towards casting off Troy’s long shadow, in what we might imagine will be a lifelong process for Odysseus. For somebody who lived and nearly died by the will of the gods, turning from godliness towards something a little more mortal is as welcome as an arrow shot cleanly through twelve axes, hitting its mark.
Shayla Frandsen (she/her) is a writer, runner, reader, and mother of three. A proud Newsies apologist, she will watch Cher in anything, compel you to read romantasy, and can quote Back to the Future 3 verbatim. When she was a kid, she started doing the Jabba the Hut laugh as a joke but it’s...kind of just her laugh now?
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Waypoints
Yesteryear Should’ve Been Mormon

Trad wife discourse is everywhere. (If you haven’t been caught up in it, could you make some space for me under the rock where you’ve been hiding? But just in case—a “trad wife,” short for “traditional wife,” is a woman who follows traditional gender roles, often through homemaking, having many children, and submitting t…
Read more
a month ago · 6 likes · 4 comments · Lorren Lemmons

Waypoints
Movies That Made Us

“Movies That Made Us” is a recurring series where various contributors share brief reflections on a movie that shaped them in some meaningful way into the person they are today—morally, ethically, professionally, familially, aesthetically, or beyond…
Read more
a month ago · 6 likes · 1 comment · Conor Hilton, Tyler Johnson, Melissa Leilani Larson, and Sarah Perkins

Waypoints
The Phone Calls of Napoleon Dynamite & "The Phone Call"

Circa 1989, the Clovis Third Ward youth took a trip to Los Angeles to do baptisms for the dead. There were too many of us kids to all serve in the baptistry at once, so they split us in half. While half one was in the LA Temple doing baptisms, the rest of us were shunted off to the visitors’ center. They put us in a thea…
Read more
a month ago · 8 likes · 2 comments · Theric Jepson

Waypoints
Zelda: A Numinous Riddle

We dance round in a ring and suppose, / But the Secret sits in the middle and knows…
Read more
a month ago · 4 likes · 1 comment · Jason Rhode

May these pieces be the beginnings of ongoing, generative, joyful conversations! Read, comment, share, chat with your coworkers, stop your neighbor, call up an old family friend, preach in a public square!
If you like what you read and have some thoughts of your own along these lines, check out our “About” page for more information, and bring any questions, pitches, comments, complaints, beefs, and all manner of communication in-between to me, Conor B. Hilton (conorbhilton@gmail.com), Editor of Waypoints.
Thanks for reading!
Conor
Conor is a father of three who loves reading Gothic novels, watching everything Wes Anderson touches, and dancing to 90s ska-punk while doing the dishes.
BONUS: A MORMON LITERATURE STARTER PACK
Waypoints
Mormon Lit Starter Pack

At the third annual Wayfare Festival, held in July 2026, I had the pleasure of presenting alongside Rebbie Brassfield about Mormon representation and pop culture. Rebbie astutely decried most mainstream depictions of Mormons/Latter-day Saints as being caricatured, exploitative, or otherwise flat and reductive. Following Rebbie, I talked about some of th…
Read more
23 days ago



  Read full article: https://www.wayfaremagazine.org/p/the-subversive-promise-of-the-odyssey
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    Peter strzok on kash patel’s “ill-advised” trip to Russia

    Tim Mak · The Counteroffensive · Jul 28, 2026 · 13 min read

  

  At the bottom of this page: Latest news at this hour
Russia and North Korea completing suspected joint war supply route; U.S. to spread out $400 mln in Ukraine aid until 2029; Ukraine is producing drones faster than the U.S.; Kazakhstan forced to cut oil production after drone attacks on Russia.

Editor’s Note:
While those in high places are shaking hands, we’re exposing the cost of such compromises.
Subscribe to our content to be the first to receive high-quality analysis and understand what’s really happening behind the scenes of world politics.

OUR LEAD STORY:
KYIV, Ukraine — Russian intelligence is not an all-powerful bogeyman lurking beneath every bed or hiding in every dark closet.
But they are certainly no buffoons. Underestimating the heirs to the Soviet KGB would be a grave mistake — especially when you walk into the trap yourself. That’s the conclusion of Peter Strzok, a former deputy head of the FBI’s Counterintelligence Division.
“The traditional Russian ability to conduct intelligence operations —  whether that’s recruiting sources within a foreign intelligence service, conducting disinformation or perception management type activities — is excellent, world-class,” he said.

Strzok’s first exposure to Russia came long before the FBI. As a college student in the Cold War era, Peter had already immersed himself in books on Karl Marx, communist ideology, and the rise of the Soviet Union, all part of the core curriculum at Georgetown University.
To the sound of live artillery fire, while he was training as a reserve officer and artilleryman, he prepared for a direct military confrontation with the Soviets to defend NATO if WW3 erupted.
That early exposure carried over into a 22-year FBI career, during which Strzok came to know Russian intelligence tradecraft firsthand. It was then that he concluded: Russian spies can be very good when they want to be.
But he isn’t convinced this understanding still exists at the top of today’s FBI.

The current FBI director, Kash Patel, is planning a trip to Moscow and St. Petersburg in mid-October, Politico reported last week. The agenda or official reasons for such a visit remain unclear, as the FBI did not reply to The Counteroffensive media inquiry.
The last time the FBI director traveled to Russia was more than a decade ago, before Russia invaded Ukraine for the first time and before it interfered in the U.S. elections in 2016, which put an extra strain on relationships between Moscow and Washington. What is even more concerning is that the visit can take place just before the U.S. midterm elections scheduled for November 3.
Kash Patel already has quite a controversial history of interactions with Russia. He made headlines last February after being paid $25,000 for participating in a movie by a Kremlin-linked film company, ‘Global Tree Pictures,’  which is run by a Russian-American, Igor Lopatonok. The filmmaker has also worked on a pro-Russian campaign backed by a fund created by Putin.
Patel was paid by Russians to participate in a documentary about veterans of the first Trump administration allegedly falling victim to a conspiracy that “destroyed their lives.”
“Whether Patel is simply being opportunistic — trying to curry favor and gain power — or whether he genuinely believes these things, taken together, I wouldn’t want someone like that going into Russia,” reflected Strzok.
If Patel’s visit goes ahead, it will broaden the range of recent high-level contact with Moscow and might become another sign of easing Russia’s isolation on the world stage, rather than remaining a pariah state.
“In the best-case scenario, he wants to ask for their help tracking down Russian cyber actors. He wants to ask them not to engage in election interference…I suspect there will be a lot of wining and dining, prestigious private tours of the Hermitage, jet skis, helicopter rides — all the finer things that Russians know how to leverage very well,” said Strzok.

The first step to addressing a threat is to explore it honestly. But Patel has dismissed as the “Russiagate hoax” what the intelligence community concluded was Russia’s interference in the 2016 elections.
“In 2017/18, I proved the Steele Dossier was fictitious intelligence, weaponized by corrupt FBI officials to deceive a federal judge and unlawfully spy on then presidential candidate Trump’s campaign — all paid for by his opponent,” he said.
Peter Strzok recognizes the threat. He played a key role in the early stages of the FBI’s investigation into Russian meddling as the senior agent. Before that, he worked on a network of Russian sleeper agents, ultimately arrested in 2010.
However, in 2018 Strzok was fired — not because of some failed investigation or a lack of expertise. He was dismissed for sending messages criticizing Trump to his colleague Lisa Page.
Since then, Strzok has gotten into academia, teaching counterintelligence and national security to undergrads at his alma mater, Georgetown University. He now sometimes dedicates his time to photography or writing fiction.
Always clean-shaven during his FBI years, Strzok has even grown a beard now streaked with gray. When asked how much of that gray was thanks to Russia, he smiled: “Probably quite a bit.”

Trying to understand the main players in Russian intelligence, one is most likely to encounter three main agencies.
The GRU is Russia’s military intelligence service, which also organizes major covert operations and many of Moscow’s most significant cyberattacks. It is widely believed to have been behind the poisoning of the former GRU colonel Sergei and his daughter Yulia Skripal, as well as the hack of the Democratic National Committee ahead of the 2016 U.S. election.
The SVR is Russia’s classic foreign intelligence service, responsible for running the network of deep-cover ‘illegals’ in the United States, one of the major cases Strzok helped investigate.
The FSB is widely regarded as the principal successor to the KGB after the collapse of the Soviet Union. It combines a broad range of responsibilities, including domestic security, counterterrorism, and certain foreign intelligence and covert operations.
It’s with the FSB that Patel will likely meet. But unlike the traditionally-apolitical FBI, the FSB has long been deeply connected with political players inside the government.
“Intelligence as an idea and as an activity is woven into Russian foreign policy and state activity in a way that doesn’t exist in the West and certainly not in the United States,” Strzok concluded.
Strzok is convinced that Patel, and anyone traveling with him, would be placed under “a microscope” throughout the visit. They could be monitored everywhere: hotel rooms may be bugged and under video surveillance, phone calls, text messages and emails intercepted.
“I would hope the people around Patel are savvy enough to say, ‘Look, boss, leave your work phone behind. We’ll give you a burner. Leave your personal devices at home,” Strzok shared. “Can they avoid hopping on the phone and posting something to their Instagram or sending something on a Signal chat? I don’t know.”
It’s not new for intelligence and security services (even those of adversarial states) to maintain at least minimal channels of communication, according to Strzok. You never know when you’ll have to play that card — in response to a shared terrorist or cyber threat.
One of the last publicly known instances of cooperation between the FBI and the FSB came before the 2013 Boston Marathon bombing. The attack was carried out by two ethnic Chechens, killing three people and injuring more than 500. It later emerged that Russian authorities had warned the U.S. about one of the future attackers two years before the bombing, sharing intelligence with Washington.
In the last decade relations between the FBI and Russia’s FSB have been especially strained and remain purely pragmatic. Neither side trusts the other.
So, a physical visit to the FSB definitely adds an extra layer of danger. Hacking a device, for example, is simpler if you can get physical access to it, Strzok said.
“Even if you go in thinking, ‘Okay, I know the Russians are dangerous. I know they’re going to try to manipulate me,’ there are still countless vulnerabilities they can — and, in my view, will — try to exploit,” he said.
Moreover, if Russian intelligence were to obtain Patel’s DNA, it could reveal physiological vulnerabilities that might later be exploited, like a predisposition to certain diseases or previously unknown family ties.
That concern is one reason why European leaders, including French President Macron and former German Chancellor Scholz, reportedly refused to take COVID-19 PCR tests while in Russia in 2022. They feared that their biological samples could be handed over to the FSB.
“There are stories about going back into the Cold War where people were trying to break into the plumbing to get the stool of the person…[If Kash Patel] got a health condition trying to hide, could this show up potentially through either your feces, saliva or anything else that they could get?” Strzok said.

Strzok noted that Patel lacks experience in federal law enforcement, despite becoming the FBI Director. That’s why even if he wanted to be cautious enough, “If you’re not particularly bright or diligent to begin with, your best effort simply won’t be as good as the best effort of someone at the 50th percentile,” Strzok said.
Moscow and St. Petersburg are known for exclusive, invitation-only parties where expensive liquor flows freely. For Kash Patel, this presents yet another vulnerability for compromise.
The FBI director had engaged in “excessive drinking,” behavior that reportedly concerned some of his colleagues, The Atlantic previously reported. Patel denied the allegations. Though in February last year, a video of the FBI director exuberantly celebrating the U.S. hockey team’s victory at the Winter Olympics went viral.
“[Patel is] clearly somebody, in my opinion, who has a desire for sort of luxury things with the base of that is a little bit of an ego need to feel accepted, to feel like he is in a place of prominence and a place of both prestige and entitlement that translate to an image of value,” Strzok said.
Those are the vulnerabilities that the FSB can quickly catch and later weaponize against the FBI head.
It remains unknown whether Patel will meet with Putin or any other high-ranking Russian officials. However, it is already clear that the Kremlin will take any opportunity to show that Russia is not some outcast state; it still ‘counts’ among the world’s major players, hosting foreign dignitaries eager to shake hands with Russians and flash diplomatic smiles.
“They’re going to highlight that and say, “See? Look, we belong. We’re accepted by members of the international community. We aren’t doing anything wrong…” Russians are extraordinarily good at playing that up and maximizing its PR value,” Strzok said.
At this very moment the Kremlin might be popping champagne. Each new meeting creates legitimacy, another propaganda victory for Moscow. Each foreign leader’s visit silently papers over the atrocities Russia is committing daily in Ukraine.
If Patel goes to Russia as planned, every handshake he takes will be covered in blood.
Interested in more coverage about intelligence work? Take a look at these stories:
Is Russia opening a new front in Belarus?
A Ukrainian nuclear program: Could it be done?
Ukrainian sabotage groups operating behind Russian lines
Editor’s Note:
While those in high places are shaking hands, we’re exposing the cost of such compromises.
Subscribe to our content to be the first to receive high-quality analysis and understand what’s really happening behind the scenes of world politics.

THE LATEST NEWS AT THIS HOUR:
By Myroslava Tanska-Vikulova
Good morning to readers; Kyiv remains in Ukrainian hands.
RUSSIA AND NORTH KOREA COMPLETING SUSPECTED JOINT WAR SUPPLY ROUTE: Russia and North Korea are finalizing construction of a road bridge over the Tumen River, which will be the first road connection between the two countries. Despite official statements about trade and tourism, an investigation by Truth Hounds for The Guardian reveals that the bridge, costing over $100 million, is being built to covertly supply weapons for the war against Ukraine.
The choice of a road bridge over a railway is driven by security concerns: trucks are much harder to identify and track via satellite.
U.S. TO SPREAD OUT $400 MLN IN UKRAINE AID UNTIL 2029: The U.S. Department of Defense has developed a plan under which $400 million in Ukraine aid will be spread out to last until the end of Trump’s term in office, with the final deliveries to be completed only in 2029, Reuters reports. The slow pace of funding is causing outrage among U.S. lawmakers, as Kyiv needs weapons immediately.
Volodymyr Zelenskyy will meet with Donald Trump in Washington on Tuesday, where he will press for the urgent delivery of air defense systems and the conclusion of a drone agreement. Following the talks at the White House, the President of Ukraine will visit the Capitol to meet with U.S. senators.
UKRAINE IS PRODUCING DRONES FASTER THAN THE U.S.: In 2026, Ukraine will produce 6–7 million first-person-view attack drones (500,000 per month), while a special U.S. program worth $1.1 billion calls for the purchase of only 200,000 drones by early 2027, according to Travis Metz, who runs the Pentagon’s Drone Dominance program.
The main obstacles for the U.S. have been a shortage of semiconductors and a strict ban on the use of Chinese components. To bridge the gap and learn from Ukraine’s experience, the Pentagon is engaging Ukrainian manufacturers, who are already establishing joint ventures in the U.S.
KAZAKHSTAN FORCED TO CUT OIL PRODUCTION AFTER DRONE ATTACKS ON RUSSIA: Due to the shutdown of a key maritime terminal in the Black Sea following a drone attack, Kazakhstan reduced its daily oil production by more than 50%, to 1 million barrels. For a country that ranks among the world’s top 10 crude oil suppliers, this was a serious blow that further destabilized the global market amid the crisis in the Strait of Hormuz. The situation has once again laid bare Astana’s reliance on Russia for exporting its oil.
On Monday, Kazakhstan’s Ministry of Energy noted that, following a week-long forced shutdown, operations at the terminal and oil shipments have now resumed.
CAT OF CONFLICT:
This is Rudia, Myroslava’s in-laws cat. She’s enjoying her life after a close call with death, while her little one is being taken care of.

Stay safe out there.
Best,
Mariana
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  Across China, institutional media organizations are increasingly trying to turn full-time journalists into “personal IPs”—recognizable individual brands capable of attracting audiences on social platforms.
Photogenic reporters are encouraged to spend more time on camera. Foreign-language speakers are expected to showcase their fluency. Veteran journalists are asked to turn their expertise into commentary-driven accounts. Media organizations hope that recognizable faces and more conversational voices can recover some of the attention their institutional accounts, proprietary apps and conventional news products have lost.
The essay translated below offers a decidedly harsh assessment of this strategy. It argues that institutional media want the authenticity, intimacy and traffic associated with individual creators while retaining the editorial controls, risk aversion and employment arrangements of traditional newsrooms. Reporters are expected to display personality without becoming unpredictable, build audiences without acquiring secure claims over the value they create, and assume an entire production workload without the resources needed to sustain it.
Part of the force of this critique comes from a premise running through the essay: that an account centered on a full-time media employee remains subject to essentially the same editorial standards—and perhaps the same multilayered approval procedures—as the organization’s official output. Under that assumption, the author’s conclusion is difficult to dispute. If every sentence must still pass through the equivalent of “three reviews and three proofreads,” the account is scarcely personal in any meaningful editorial sense. Its presentation may be livelier, but institutionally it remains an official account with a human face attached.
Actual practices are likely to vary considerably. Some employers may apply virtually identical standards and approval procedures to employee-centered and official accounts. Others may allow far greater latitude over subject selection, tone, judgment and presentation. The label “personal account” therefore tells us little about how much editorial autonomy its operator actually possesses.
This qualification does not necessarily weaken the essay’s central argument. An institutional media organization may succeed in cultivating a genuine individual creator only by partially ceasing to operate institutionally in relation to that account. If a full-time employee is granted substantial freedom to choose subjects, express personal judgments and take bounded risks, then within that sphere of content production the employee has become a relatively independent editorial unit. The organization has not so much reconciled institutional control with individual creation as carved out an exception to its own institutional logic. It must ultimately choose between retaining control and producing little more than an institutional presenter, or loosening control and accepting that a genuine creator cannot remain entirely an institutional asset.
The essay also identifies problems that editorial freedom alone cannot solve. A reporter may still have to identify topics, write scripts, appear on camera, edit footage, add subtitles, design thumbnails and promote the finished product—often without a production team and while continuing to perform their original job. If the account fails, the employee bears the workload and poor performance metrics. If it succeeds, conflicts quickly emerge over ownership, compensation, commercial value and what happens when the journalist leaves.
The original Chinese essay was published on July 23, 2026, by a WeChat blog called Mulan Sees the World (“Mulan看世界”). I do not know the identity of the person—or people—behind the account. I simply found the essay interesting and thought it worth translating in full.  —— Zichen Wang

机构媒体打造个人IP，会是一场瞎折腾吗？
Is Building Personal Brands a Fool’s Errand for Media Organisations?
After spending two weeks bouncing around southern China on business, I heard that a major media group was once again embarking on a grand “star-making” drive.
A friend’s department had received a non-negotiable directive from senior management: build personal brands, and do it at full speed. Within a few months, his department alone had launched five personality-led video accounts covering AI and technology, new energy, Chinese companies going global, and other subjects.
The photogenic reporters were told to spend more time on camera. Those who spoke good English could show off their fluency. Veteran journalists like my friend, meanwhile, had little left to showcase but their knowledge and analysis.
The initiative was presented as an organisation-wide effort. In practice, however, there was no way every account could be assigned a dedicated production team. Reporters were largely expected to research, write, film, and edit everything themselves.
My friend, once a traditional print reporter, has effectively been forced to reinvent himself as a one-man short-video studio. After rushing to file his articles each day, he still has to point a camera at his face and record a video. A single segment may take three or five attempts. Late at night, he edits the footage, adds subtitles, and designs the cover image — all on his own.
“Isn’t it exhausting, going through all this every day?” I asked.
“It’s not too bad.” He gave a rueful smile. “These days, if you don’t do this kind of work,it’s not that easy to find another job elsewhere either.”
The whole scene immediately reminded me of my former employer. Back then, everyone — from the boss and the HR department to editors and advertising staff — was “encouraged” to open a personal account. Reposts, comments, and engagement figures were tallied every day.
When turning institutional media into creator-driven media becomes an unquestionable orthodoxy, the obvious question is: does it offer traditional news organisations a genuine lifeline, or does it merely create a self-congratulatory illusion of prosperity?
01 You Can’t Manufacture a Persona Through Three Rounds of Review and Proofreading
The value of a personal brand lies in the personality behind it.
A truly distinctive media persona inevitably comes with strong opinions, emotional force, and at least a trace of irreverence.
But what do institutional media organisations want? They want editorial safety, balance, authority, and a measured tone.
That creates an inherently awkward production model. Reporters are employed by institutional newsrooms but expected to behave like independent creators. They are told to show more personality and compete for attention, while every sentence remains tightly shackled by the “three reviews and three proofreads” system.
Even in organisations with relatively flexible internal procedures and open-minded managers, the room for error that once made media star-making possible has all but disappeared.
Around 2016, Nanfang Media Group launched a programme to cultivate star individual journalists, encouraging more down-to-earth and internet-savvy forms of expression. Short video had yet to take off. With its early appetite for reform and the advantage of entering a relatively uncrowded market, the group did manage to incubate several influential programmes, including Here Comes Wu Song, as well as a number of journalists who became online celebrities in their own right.
The environment today is entirely different.
Public-opinion risk controls now kick in before anything else. Everything a journalist says or does under a personal account is tied to the credibility of the organisation behind them. Sharp industry commentary and serious investigative work must pass through ever-longer chains of approval. The conditions that once allowed star journalists to flourish have largely disappeared.
Call it path dependence among media executives. Call it a lack of better ideas for transforming traditional media. Either way, for frontline reporters and editors, the result is the same: today’s media pack mules must keep persuading themselves that all this extra work will eventually pay off while quietly swallowing the frustration of the present.
Those selected to build these personal brands are each an entire production line unto themselves. They find topics, write scripts, appear on camera, edit footage, and design thumbnails. One person carries the entire workflow.
After grinding through every stage of production, they finally upload the video, only to attract a few hundred views.
When the numbers are disappointing, they are even expected to spend their own money promoting the account. Under the performance systems, sustained low traffic can leave them at the bottom of the rankings and facing elimination.
A system this conflicted is never going to produce vivid, unpredictable personalities with a genuine human touch. What it produces instead is an endless stream of exhausted “on-camera NPCs”, trudging forward under the weight of their KPIs.
02 Three Conflicts That Make Genuine Personal Brands Impossible to Retain
Let us be as generous as possible.
Suppose a media organisation gets lucky and invests enough resources to build an account with a million followers. At that point, the project immediately enters a delicate and potentially irresolvable phase.
A personal brand is inseparable from the individual who embodies it. Followers are there for that particular face and soul, not for the official stamp of the media organisation operating behind the scenes. In the age of algorithms, the traditional logic of trust has been completely reversed.
More than a decade ago, becoming a star journalist was closely connected to advancement within the institutional system. High performers could be promoted to department director, appointed to an editorial board, or even move into government.
At the same time, the independent creator economy had yet to develop its current range of monetisation opportunities, and companies had not begun recruiting media personalities on anything like today’s scale. The first generation of star journalists therefore had a visible path upwards within their organisations and good reason to stay.
Today, the opportunities outside institutional media have multiplied exponentially. Journalists who have built established personal brands in finance, industry, or public-interest reporting can leave at almost any time. In the private sector, they may earn several times their institutional salary.
Huang Jianxiang, Liu Jianhong, and Duan Xuan, once among CCTV’s most star sports commentators, all left the broadcaster in succession. Another example is Da Peng, whose web series Diors Man, released on Sohu, became a cultural phenomenon. But the structure of a traditional internet portal — and the strategic priorities of Charles Zhang, founder of Sohu — could not accommodate his ambitions. The two sides eventually parted ways, with reports emerging this year that his departure may not have been voluntary after all.
The logic of a large media platform is straightforward: you are an institutional asset. Your professional status, access to the camera, and public voice are granted by the organisation. The tone of your content, the boundaries of your commentary, and any commercial activity must all comply with institutional rules.
The logic of a personal brand is equally straightforward: I am the asset. My name, reputation, and relationship with my followers belong primarily to me, not to a particular channel or platform.
The two models can coexist for a while. But once the personal brand becomes valuable enough, the contradiction surfaces immediately. The organisation wants to retain the individual on a relatively modest salary while restricting outside commercial work. The individual, meanwhile, believes that the financial premium generated by their influence is not being fairly recognised.
There is a conflict of identity, a conflict of interests, and a conflict over control.
That is why I have never been particularly optimistic about institutional media organisations trying to incubate personal brands. Both sides inevitably feel wronged: The organisation believes it has invested time and resources only to train talent for the wider market. The individual believes that years of overtime and extra work have brought no meaningful long-term reward.
After all that labour, who was it really for?
Eventually, the two sides go their separate ways, leaving behind little more than a mess.
03 The Trap of Media Transformation
Media executives are not stupid. If everyone understands that these projects may ultimately amount to pouring effort into something the organisation cannot retain, why do media groups keep throwing themselves into one star-making campaign after another?
Because traditional media may genuinely have been pushed to the brink.
First, the algorithms have changed.
Today’s platforms naturally favour personality-driven content. A faceless institutional account publishing conventional news cannot compete with an engaging human presence, and the resulting traffic are often painfully low.
Second, the logic of news consumption has reversed.
In the past, audiences might have thought: “This comes from an official media outlet, so I trust it.” Now they are more likely to think: “This person understands the issue, explains it clearly, and sounds like a real human being, so I will watch.”
The institutional logo behind the speaker matters less and less. And, of course, much of the collapse in trust surrounding traditional media has been self-inflicted.
Finally, and most brutally, the industry’s traditional foundations have crumbled.
Print circulation has fallen off a cliff. Television has been reduced to little more than a device for screen mirroring. The proprietary apps and websites on which media organisations have spent vast sums attract so few daily active users that they are barely worth maintaining.
With traffic growth across the digital ecosystem approaching its ceiling, personal brands have come to look like the cheapest available tool for attracting new audiences and holding on to existing ones.
Media organisations hope that journalists can use their faces and personalities to attract attention on public platforms and within professional circles, reclaiming some of the influence their institutions have lost.
More naively, they imagine that audiences gathered on public platforms can then be funnelled into their own closed ecosystems, allowing them to pull off a last-minute transformation and reverse years of decline.
This frantic embrace of personal branding — forcing reporters into creator roles whether they are suited to them or not — is, at heart, a desperate, low-cost struggle by traditional media organisations facing the possibility that the world is simply moving on without them.
What it produces is a perfect piece of performative transformation.
Senior executives feel reassured. Middle managers have measurable targets and projects to present in their performance reviews. Frontline reporters and editors are worked to the point of questioning their life choices.
And, in the end, the exercise makes virtually no substantive contribution to the transformation of the media itself.
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For all its technological feats, China’s push for high-quality innovation has not made the economy that much more productive. This lends greater urgency to other productivity drivers such as firm efficiency — an exigency that Beijing is hardly unaware of. In recent months, the central government has outlined a series of regulatory measures to discourage local officials from propping up inefficient firms. But nothing stops local leaders from circumventing those regulations. The Chinese bureaucracy continues to reward officials who hit GDP growth targets, minimize unemployment and social unrest, and defer to the dynastic mandates of President Xi Jinping. Until the underlying incentive to keep inefficient firms afloat is recast, China’s tireless pursuit of productivity-led growth will continue to bear little fruit.
The Elusive Quest for Productivity 强弩之末
(Bonus points for guessing which book this header is inspired by!)
As an economy matures — like China over the last decade, growth increasingly moves away from capital accumulation. Because there is only so much equipment that one can “fit” a worker with, additional capital will eventually begin to yield smaller increases in GDP. More formally known as “diminishing returns to capital”, this phenomenon in part explains China’s decelerating growth in recent decades. Adding fuel to the fire is the country’s protracted fertility decline, which reforms to the one-child policy in 2015 and 2021 have failed to reverse. Economists predict that shrinkages in China’s working-age population will reduce per-capita GDP growth by 10 percent over the coming decade.

These unenviable economic circumstances necessitate a shift toward productivity-led growth. And who would be more aware of such a need than the Chinese Communist Party (CCP)? The CCP’s latest Five-Year Plan reemphasizes what have long been cornerstones of China’s broader economic agenda: innovation and technology upgrading. From 2015 to 2023, government spending on R&D in strategic sectors increased nearly fourfold under industrial policy guidance like Made in China 2025. While such lavish spending has given rise to the likes of BYD’s blade batteries and Huawei’s commercial 5G leadership, there have not been improvements in year-on-year productivity growth. The reasons for this discrepancy are manifold — R&D outcomes are inherently uncertain; making new discoveries becomes more difficult as technical fields mature; novel-product innovations do not necessarily make industry processes more efficient; and subsidies may have adversely encouraged low-quality patents over productive innovation. Or it could also be that innovation did bear sizable productivity gains, but they were ultimately offset by the expansion of inefficient firms. Either way, China’s push for high-quality innovation has not made the economy substantially more productive.

Granted, China does not rely solely on domestic innovation for technological progress — it also adopts frontier technologies from advanced economies. But rival powers have imposed lasting technology blockades that stifle this approach. Washington continues to restrict Tokyo and the Hague from exporting semiconductor manufacturing equipment and computer chips made using US technology. Restrictions on US investment in Chinese or Chinese-owned enterprises working on sensitive technologies — such as quantum information systems and AI — have similarly stiffened over the years. And even if there were no trade restrictions, it is unlikely that importing technologies would translate into significant productivity gains, given that China has already caught up to the global technology frontier in many industries.
Overcoming this productivity lassitude requires going beyond technological progress. China needs to become more efficient by dismantling its sprawling constellation of inefficient firms, the worst-performing of which are known as “zombie firms”. What defines a zombie firm is not exactly clear, however. The State Council considers a zombie firm to be a company that has been consistently unprofitable, belongs to an industry with overcapacity, and violated national environmental and quality standards. And so are firms that made three consecutive years of losses and failed to adhere to guidelines on structural reform.1 The International Monetary Fund (IMF), by comparison, defines zombie firms to be loss-making companies that enjoy below-market interest rates, often given by state-owned banks.2
Since zombie firms — and inefficient firms in general — enjoy subsidized credit and tax breaks from local governments, they are shielded from market forces that would otherwise compel them to become more efficient or shut down. Scaling back these financial benefits would thus pressure inefficient firms to restructure themselves or exit altogether. This reduces “wastage” of scarce credit. Instead, credit would be redirected to more efficient firms, allowing them to make greater investments. Eventually, as these firms make up a larger share of their respective sectors, the economy as a whole becomes more productive. In 2017, the IMF estimated that such productivity gains would raise China’s growth rate by 0.7 to 1.2 percentage points, nearly a fifth of the current GDP growth target of 4.5 to 5 percent.3
Feeding the Walking Dead 苟延残喘
But the widening footprint of inefficient firms also reflects the CCP’s difficulty in tackling the problem. Local officials’ promotions and financial rewards are linked to performance indicators established by senior officials. These indicators have undergone significant changes. In the first two decades of post-Mao China, local leaders competed against one another on hard growth targets, such as the annual gross value of industrial output in their respective jurisdictions. Such tournament-style competition backstopped astronomical investments in physical capital, resulting in miraculous economic growth. However, as income inequality and unemployment fuelled popular discontent in the 1990s, the CCP elite began expanding cadre evaluation metrics to include social development indicators like urban employment. Hitting GDP targets alone is no longer sufficient to protect one’s political career; one must also stave off the layoffs that follow firm closures. This provided another reason for local officials to prop up underperforming firms, at great cost to the economy writ large.
Take photovoltaic company LDK Solar (赛维LDK太阳能), for example. In addition to being the biggest taxpayer in Xinyu (新余市), a prefecture in Jiangxi, LDK Solar was a crucial employer in China’s politically favored solar industry. As of 2013, the firm had an estimated total of 10,000 workers despite having accrued $2.8 billion in debt. Unsurprisingly, the company had enjoyed generous state support even after making losses for nine consecutive quarters, including assistance from the local government to obtain a $327 million loan from national banks. According to one insider of the Jiangxi banking industry, the negotiation was “a coordination meeting on paper, but coercive in reality”, with threats from the local government to “terminate all relevant business and sever all relations with any bank that refuses”. The gravity of an LDK Solar collapse — to citizens and thus officials alike — was evident. A year earlier, Zhao Hongming (赵鸿鸣), then spokesperson for the Standing Committee of the Xinyu Municipal People’s Congress, said that the firm was an “industry vanguard” that “employs more than 20,000 workers”, and that “support [for a troubled LDK Solar] from all parties would bring about great benefit to the thousands of employees and local residents of Xinyu”.
To make matters worse, there has been mounting pressure on local officials to align themselves with central priorities in recent years. Xi — in line with his predilection for “top-level design” (顶层设计) — has significantly narrowed the latitude in which local governments decide how to meet central policy objectives. Fearing demotion or punishment, many bureaucrats have erred on the side of excess, plowing even more subsidies into priority sectors. Aside from serving as lifebuoys for inefficient firms like LDK Solar, these subsidies have resulted in underused facilities and infrastructure. Think the ghost-like fabs of the now-defunct Dehuai Semiconductor (德淮半导体), the idle furnaces of Shandong’s steel mills, the graveyards of EVs and shared bicycles in Hangzhou. Xi, too, recognizes the perils of the subsidy glut. In his February address on cultivating sound conceptions of bureaucratic performance, he urged local officials to abandon “deviant or misplaced views” (偏差错位的政绩观), which have led to wasteful expenditure, formalism, and performative projects.


That Xi’s imperial decrees have also contributed to bureaucratic inertia — a well-known phenomenon among contemporary observers — is not actually contradictory. Officials often describe Xi’s directives as edicts undergirded by the wishful logic of “not only, but also, and also.” For example, local governments must not only promote innovation in priority industries, but also minimize financial risks inherent in funding experimentation, and also strictly conform to centrally established standards for achieving both goals, however vague they may seem. Faced with conflicting priorities, local leaders avoid risky or innovative policies, which are needed for furthering domestic R&D through greater private capital involvement. In an almost compensatory fashion, they default to conventional approaches that also suggest alignment with Xi’s mandates — such as pouring subsidies into semiconductor companies — with excessive zeal. This explains why it is often difficult for central directives to inspire downstream policy change. In 2018, for example, the Ministry of Finance called on local governments to submit a list of zombie firms in three months’ time; complete all restructuring, deregistration, and liquidation works by 2020; and impose restrictions on loan extensions and corporate subsidy payouts. One need not look far to know that the above remains a huge work in progress.
The Arrow Misses the Head 扬汤止沸
The productivity costs posed by inefficient firms have not been lost on the CCP elite. As early as three decades ago, former premier Zhu Rongji launched a landmark campaign to reform inefficient state-owned enterprises (SOEs) by transferring their responsibilities in home ownership and public insurance to the civil service. Yet, while efforts to combat firm inefficiency have only intensified in the years since, they often run into an incentive constraint.
To see why, it helps to begin with the basic understanding that local officials have functionally inexhaustible options for supporting inefficient firms. As long as the underlying incentive remains in place, local officials would sidestep regulatory measures by providing new kinds of financial lifelines. Earlier in March, the State Council announced its plans to restrict local governments’ discretion in giving out fiscal subsidies. While the specific prohibitions are not yet known, there remains little stopping officials from taking actions like pressuring local banks to initiate loan rollovers or creating purchase arrangements with loss-making firms.
Consider the vast array of financial benefits that Dayun Automobile Co. (大运汽车) enjoyed. The brainchild of who was once an enterprising 18-year-old grain trader, Dayun Auto has long been the largest heavy-duty truck manufacturer in Shanxi. Its dominance, however, belies a checkered history. Following peak sales in 2017, the automobile behemoth made a misguided hop onto the EV bandwagon. Unremitting competition in the EV industry eventually left an indelible dent in its cash flows, causing payment failures that pushed its suppliers to file a restructuring application against it in November 2024. The firm slashed its headcount by half as a result, and it focused on cranking out heavy-load trucks again. What is most concerning, however, is not its downfall; if anything, it did recover a little since the court-ordered restructuring began. Rather, it is the fact that it still buckled despite the many pillars of state support underneath. The EV subsidies Dayun Auto received in 2017 and 2018, which alone equaled 20 percent of its earnings then, were just the tip of the iceberg. It also enjoyed tax benefits that made up more than a tenth of its profits, purchase arrangements with a Yuncheng (运城市) state-owned firm that guaranteed the sale of one-third of its trucks, and even a highway toll exemption for its trucks to boost sales. In part, the wide variety of preferential deals reflects the limitless ingenuity of local officials, one that specific regulations alone would be unable to constrain. Indeed, as a former Dayun salesman by the name of Zhao Xinzheng remarked to Bloomberg, “It’s impossible for Dayun to go bankrupt. The government would never allow it.”
In addition to regulatory measures, the CCP has set up specialized bankruptcy courts. Since 2007, the number of specialized bankruptcy tribunals and courts has steadily grown to more than 100 across different prefectures. As judges in specialized courts are often better-educated and newly appointed, they are less susceptible to political interference than their counterparts in traditional civil courts. Expectedly, these specialized courts have expedited bankruptcy proceedings and thus the restructuring or liquidation of inefficient firms, raising productivity in their respective local economies.

But like regulatory measures, such judicial specialization still skirts the root incentive for local governments to keep inefficient firms alive. Political interference can also occur before adjudication, where officials intervene through financial lifelines or direct court-government negotiations to prevent — or at least, slow — enterprises from entering a bankruptcy proceeding in the first place. As in the case of Dayun Auto, it was not until several years into its financial decline that non-state entities filed for compulsory reorganization against the Shanxi giant. Only then was it legally required to restructure itself (though restructuring had already been underway in Yuanhang Auto, the EV group of Dayun Auto).
In that case, why not involve the central government in initiating bankruptcy proceedings? Most recently, Beijing announced a pilot amendment to China’s Company Law in seven economic hubs. The amendment would empower central authorities to petition for the court-mandated liquidation of zombie firms that have not voluntarily dissolved, bypassing local-level resistance. While this legislative amendment is a step in the right direction, its effectiveness is ultimately contingent on the identification and processing capacity of central authorities. Politically favored zombie firms may remain under the radar as they continue to operate with generous financing from local governments, making it difficult for central authorities to identify entities for judicial liquidation.
Once Bitten, Twice Shy 入土为安
Of the deluge of central interventions, fiscal auditing most directly addresses the incentive constraint by penalizing local officials for racking up debt, which sustaining inefficient firms invariably leads to. Over the last decade, the fiscal adequacy of local governments has come under heightened scrutiny. In the 2017 National Financial Work Conference, Xi emphasized the need for local governments to “adopt just views on bureaucratic performance, strictly control the rise in local-government debt, and ensure a culture of lifetime accountability and retrospective responsibility”. Also underscoring the urgency of debt control is Premier Li Qiang, who warned local officials to limit debt risks and husband state coffers in a State Council video conference two years ago.

Would fiscal audits alone be sufficient, though? It is unlikely. While Xi’s debt-slashing mandates would most certainly curb reckless subsidy disbursements, they could also discourage local officials from accepting the short-term financial consequences of firm closures, such as the loss of corporate tax revenues and lower land prices. In fact, value-added tax and corporate income tax are the two biggest sources of revenue for local governments, accounting for a total of 56 percent in 2021. Declining land revenues since then have only magnified the importance of enterprise survival to state coffers. Deepening this fiscal predicament is also the fact that most local governments already face fiscal deficits. Aggregate local deficits, as a percentage of GDP, has risen steadily from less than one percent before 2015 to roughly five percent today. When it comes to debt, the situation is far worse: Only one provincial-level region, Tibet, has an adjusted debt burden below 100 percent,4 inclusive of on-lending debt. Saddled with recurring deficits and climbing debt, local officials are likely even more averse to drastic subsidy reductions that would mar balance sheets in the short run.
To actually embolden local officials to bury China’s corporate zombies, locally established debt reduction targets could be incorporated into the fiscal auditing approach. While the selection of specific indicators — such as adjusted debt burden and the debt-to-GDP ratio — would remain the preserve of the central government, local governments would have the autonomy to set appropriate quantitative targets for each indicator and the timelines for meeting them. Officials would be assessed on not just the extent to which the targets have been met, but also how ambitious the targets are; the latter is necessary to encourage bolder strategies to topple inefficient firms and slash debt. Moreover, recent developments in central policy favor such an initiative. Unveiled in November 2024, China’s 10 trillion yuan ($1.5 trillion) debt refinancing plan has allowed local governments to borrow an additional 6 trillion yuan through special-purpose bonds until 2027, and a further 800 billion per year over the following five years. In effect, local governments would be replacing their “hidden debt” — accrued from decades of borrowing through local government financing vehicles — with more transparent forms of debt, assisting central authorities in their assessment of local performance in debt reduction. And as officials in high-debt provinces are more likely to fear the loss of tax and future land revenues, the weightage of debt reduction performance in bureaucratic evaluation could be made higher in debt-laden localities.
Ideally, Beijing should also introduce bureaucratic incentives that encourage market-led allocation of financial capital, which would reduce inefficient state intervention in the survival of firms. Researcher Shengyu Wang remarked to me that many local governments have recently begun to report on private capital mobilization, measured as the amount of private investment attracted for each public dollar of venture capital. He believes this to be indicative of high-level commitment to liberalizing capital allocation for greater efficiency. How much further such commitment translates into incentive reforms will ultimately depend on political will.
China’s bureaucratic incentives are currently stuck in limbo. Once an investment dynamo, they helped transform a backwater into a global economic heavyweight. But as the Chinese economy matures and transitions from investment-driven to productivity-led growth, the cost of sustaining inefficient firms — the woeful byproducts of China’s bureaucratic incentives — would only continue to rise. Whether local officials stop doing so depends on more than just what they cannot do. It is also about what they stand to gain from consigning the corporate undead to the grave.
1The use of “and” requires that both criteria — and all three criteria in the preceding sentence — be met. Furthermore, local governments have often introduced additional criteria, from asset-liability ratios that exceed 85% to production stoppages lasting more than half a year.


2The IMF actually uses a variety of definitions. For example, Albuquerque and Iyer (2024) classify a firm as a zombie if it has an interest coverage ratio (ICR) below one, an above-median leverage ratio in the industry, and negative real sales growth for at least two successive years. That said, the difference in definitions is not a huge concern.


3The IMF estimates productivity gains of 0.7 to 1.2 percent by assuming China catches up in revenue productivity to economies in the 75th-percentile and 90-percentile (of a sample of 57 other countries). Readers may refer to Hsieh and Klenow (2009) for the mathematical derivation of revenue productivity (TFPR) and the efficient-actual output ratio, which are used to estimate output gains from resource reallocation.


4Adjusted debt burden, as defined in the source study, is the percentage of direct debt and (estimated) “hidden debt” from local government financing vehicles (LGFVs) relative to that of the local government’s consolidated operating revenue.
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Hallo, awesome readers! It’s time for a roundup. I actually never think of a theme for these in advance. I just dump everything in my list of “stuff I don’t have time to write a full post about" into the Substack editor, then try to figure out some kind of thread that ties the items together. Today’s list is, roughly speaking, about industrial policy — deliberate policies that governments can take in order to encourage specific sectors or pieces of their economies. 
But first, podcasts! I went on Scott Galloway’s Prof G Markets podcast, to talk about the macroeconomic implications of AI:
You can also watch a video if you prefer! Not sure why, but it looks like I haven’t shaved in a long time even though it’s only 12 hours of beard shadow.
I also went on Jayden Clark’s podcast, Members of Technical Staff, with Sam D’Amico (founder of Impulse Labs). We talked about San Francisco’s local politics, while cooking steak on an Impulse stove:1
Anyway, on to this week’s list of interesting stuff!
1. Is Trump getting better on science policy?
The Trump administration, generally speaking, has been the worst on science policy in the country’s entire history. As part of its effort to root out wokeness from American institutions, it has slashed science budgets. Thanks to its conviction that immigrants are foreign invaders intent on overthrowing Western civilization, it has blocked or scared away lots of the foreign researchers that American science depends on. And due to its bizarre political alliance with pseudo-leftist conspiracy theorists, it has elevated quasi-mystical antivaxxers to positions of authority over biomedical policy.
But at the same time, there are some people within the Trump administration who are trying to take things in a more positive direction. The Office of Science and Technology Policy recently released a report called “Science: A New Golden Age” that contains a number of interesting and promising ideas. Alec Stapp of the Institute for Progress wrote a quick summary of what he likes about the plan:

The most important proposal is probably the idea to shift funding from organizations to individual scientists:
Refocus on the Individual Scientist: Put the working researcher back at the center of America’s scientific enterprise. Free them from the growing administrative burdens that now weigh them down for nearly half their working hours. Bet on people, not just projects, by expanding portable graduate fellowships like the National Science Foundation (NSF) Graduate Research Fellowship Program (GRFP), backing early-career independence, and scaling long-horizon grants for the best and brightest modeled on National Institutes of Health (NIH) Director’s Pioneer Award. Open alternative pathways beyond standard academia, and ensure that selection rests purely on merit, not the political fashions of the day.

This is probably a very good idea on the merits. And you can also see how the OSTP folks are selling it to a skeptical Trump administration. Bypassing universities and funding researchers directly seems like it would naturally appeal to administration people who think universities are engines of woke ideology. 
Another good idea is to diversify federal science funding mechanisms:
Move beyond consensus-driven peer review by adopting a broader menu of selection mechanisms suited to different kinds of science. Examples include “golden tickets” that empower individual reviewers to champion ambitious proposals, fast grants that deliver rapid funding decisions, prize challenges and advanced market commitments that pay for results, and regranting models that delegate funding authority to scientists to draw on distributed expertise…
Many of today’s most important problems are too large for an academic lab, too cross-disciplinary for a single department, and too hard to commercialize for a private corporation. Federal funding should support a wider range of performers. The recently launched X-Labs can assemble agile, time-bound teams of professional scientists and engineers to break specific bottlenecks. Advanced Research Projects Agencies (ARPAs) can empower individual program managers to make bold bets and curate researchers to execute them. Curiosity-driven institutes can give our best minds the stability needed to pursue fundamental questions over long time horizons.

Science is changing fast in the age of AI, and old funding models may not always be the best for every discipline. Also, notice that there’s a bit of industrial policy here — the mention of advanced market commitments suggests that Kratsios and the OSTP understand the intimate relationship between lab results and industrial scale-up in fields like chemistry and materials science. 
Finally, OSTP wants to do metascience — they want to evaluate new funding methods as they’re implemented, to see what’s working and what isn’t:
Stand up an empowered metascience unit in federal science agencies, reporting directly to the director, with authority to run controlled experiments on review and funding mechanisms and to drive change across the organization.

I am in favor of all of these proposals. They’re very good, and most are long overdue. The problem is that they’re going to cost a lot of money. OSTP’s report isn’t a piece of legislation, or even a funding request; it’s just a plan, by one little piece of the government, that may or may not ever be implemented. Trump’s budgets still call for huge cuts to science funding, which would basically throw the OSTP plan right in the trashcan or (at best) turn it into a tiny symbolic demonstration program.
But these ideas are good enough that they need to be bipartisan. If Democrats take back the White House in 2028, they need to pick up this plan, slap a little token partisan gloss on it, maybe have Claude rewrite the language a little, and fully fund it. 
2. America’s national debt is a big and growing problem
I’ve been shouting about the national debt for years now (including when Biden was President), so it’s good to see other people who aren’t fiscal perma-hawks shouting about it too. One of these people is Martha Gimbel, who worked for Biden’s Council of Economic Advisors. She writes that America’s national debt is already being reflected in higher long-term interest rates:
What should matter is that the consequences of this debt are not off in the future, but already here. The government’s deficits have saddled many American families with higher costs, largely from rising interest rates. The Budget Lab, the policy research center at Yale where I am the executive director, recently estimated that congressional-spending decisions since 2015 have raised Treasury yields by almost a full percentage point, which affects what American households pay to borrow. For someone taking out a 30-year mortgage at last year’s median home price, this rise in long-term interest rates has increased their borrowing costs by about $2,500 a year, or roughly $76,000 over the life of the loan.
The bloated government budgets and waning federal revenues of the past decade are driving up costs across the board. Compared with a world in which these fiscal-policy changes did not take place, the annual borrowing costs on a typical auto loan are now up by about $120, and by about $770 on a typical small-business loan. Credit-card borrowing rates are also hovering near record highs. [emphasis mine]

Gimbel is no one’s idea of a fiscal perma-hawk. But actual perma-hawks, like the people at the Committee for a Responsible Federal Budget, are naturally freaking out even more. Here is their illustration of how government debt can spiral out of control, when higher interest rates force the government to spend more even as they depress growth and reduce tax revenues, leading to even higher interest rates:

Relentlessly rising federal interest payments show why we’re in danger of this spiral right now.
Once this kind of spiral takes off, the only thing you can really do is print money, which can easily lead to horribly damaging inflation. A few macroprogressives on the left and die-hard supply-siders on the right still discount that possibility, but the experience of 2021-22 shows why Democrats and Republicans need to ignore those folks.
So what do we do? In fact, we have lots of levers to fix the debt. Here’s Gimbel again:
The main remedies for these problems—higher taxes and spending cuts—are generally politically unpopular. Every budget fix will have its critics, but some options are more palatable than others. Better funding for the IRS, for example, could help close the “tax gap”—the amount of taxes legally owed that are not paid in a timely way—which the IRS estimated at about $700 billion a year in 2022. Other levers include raising the retirement age and reducing Social Security benefits for high earners, who also tend to live longer; reforming Medicare Advantage, a program that has been shown to allow private insurers to overcharge the federal government; and removing the tax exemption on employer-provided health insurance, so that these benefits can be taxed as income. The Congressional Budget Office regularly publishes policies that could help close the deficit, and Americans need to decide what we’re willing to pay for and what we’re not.

It’ll take political will, but we managed to muster that political will back in the early 1990s. What we need, most urgently, is to destroy all vestiges of the bipartisan “deficits don’t matter” consensus that emerged in the 2010s and early 2020s. Yes, deficits DO matter.
3. Europe’s disdain for software comes back to bite it
Over the past decade or two, Europe has become increasingly hostile to the software industry. Although Europe does have a few successful software companies (SAP, Spotify), these are few and becoming fewer. Europe has generally chosen to regulate software rather than build it, enacting the free world’s most onerous software regulation — GDPR — in 2016. That regulation, which is why you have those useless, annoying “Accept cookies” popups on every website you visit, convinced European leaders that they can control the direction of software development by regulation alone — trading access to the European market in exchange for the ability of European leaders to have a say in how global software is made and run.
Why exactly Europe decided to regulate software instead of building it is a topic that deserves a deeper and longer discussion. It’s possible that European leaders just concluded, like Xi Jinping did in 2021, that software is a consumer toy that isn’t “real” technology — that it absorbs resources that are better used for manufacturing, that it doesn’t strengthen the nation or create real value, etc. It’s also possible that, like progressives in America, European leaders got negatively polarized against the “techbro” class — the industrialists who amassed vast personal fortunes figuring out new uses for software — and who used software regulation as a way to deprecate the social status of those industrialists. 
But whatever it was, the European bias against software is looking more and more dangerous and self-defeating in the age of AI. AI is definitely not a toy, and not just a consumer good — it will be a crucial input into every manufacturing process on Earth, and a critical tool of national security. Countries that don’t have access to the best models may be at the mercy of those that do. They will be more vulnerable to cyberattacks, less capable of controlling drone armies (which now dominate the battlefield), and far less competitive in any export industry. 
In other words, software matters now in a way it didn’t matter as much back when Europe decided it didn’t need the industry. 
A group of European think-tankers and researchers have written a document called Europe 2031, illustrating the danger that their region is facing. It’s a bit long and dramatic, but it gets the point across. The report paints a vivid picture of what it would look like for Europe to become a de facto economic satellite state of the U.S. and China. 
Avoiding this will require Europe to adopt a different approach toward AI than it did toward the consumer internet. Overregulation needs to be avoided, but that’s not enough. As the authors of Europe 2031 note, simple NIMBYism — similar to the kind that paralyzes the U.S. — will be sufficient to stop Europe from building data centers. European leaders aren’t just going to have to allow the AI industry to develop — they’re going to have to overcome their ambivalence toward software technology enough to fight entrenched NIMBY interests to get data centers built. 
Fortunately, the Europeans appear to understand the gravity of the situation. But modern Europe has a long and storied history of issuing rhetoric and proclamations about the need for policy change, but not making anything happen. Basically, Europe needs to re-learn the political art of making things happen, because the era when it could coast on the legacy of post-WW2 industrialization has already come to an end. 
4. Why doesn’t America have good trains?
The U.S. notoriously has one of the worst rail transit networks in the world. This is partly because building trains is so incredibly expensive in America. The Transit Costs Project did a deep dive into figuring out why, and concluded that there are a bunch of different factors — bad procurement procedures, lack of standardization, and so on. Basically, my interpretation of this report is that American cities and states decided that trains weren’t that important, which prompted them to A) gut their train-related state capacity, B) allow a bunch of essentially parasitic consulting firms, contractors, and unions to dominate what rail budgets did exist, and C) ignore the need to streamline regulations that prevented rail from getting built. If we started caring about trains more, we could start fixing those problems. 
But it’s also notable that trains aren’t equally expensive everywhere in America. The Boyd Institute produced a good chart of the Transit Costs Project’s data, showing the dispersion of costs per mile of tunneled train in various countries:

This is a logarithmic chart, so the cost differences are very big. The U.S. cost per mile is 4x that of the median rich country. But note that in median terms, we’re barely more expensive than Singapore, and we’re actually cheaper than Hong Kong — both of which have great rail networks. If we wanted to, we could build great trains too, like Singapore and Hong Kong, despite the costs. 
But we don’t. To me, this drives home the fact that our cost problem has a feedback loop with our unwillingness to build. Yes, high costs make us less willing to build trains, but not building trains keeps costs high. If we’re going to get better rail in America, we can’t only focus on pure cost factors like station standardization and procurement processes (though these are important). We’ve got to want to build more trains! That probably means things like denser development patterns and less crime and disorder on trains. 
But the chart also shows something else — a few train systems, like NYC’s, cost an absolutely enormous amount. NYC is already train-dependent, so their problem isn’t a lack of trains — it’s the inefficiency, corruption, and incompetence they’ve allowed to become endemic in their system. So in NYC, the problem really is just fixing the system. The Transit Costs Project does have a new report on how to do exactly that, but it’ll require New Yorkers to get very mad at their government and demand change. 
5. China’s choke-hold on rare earths
“Critical minerals” are metals that are very important for modern technology — traditional industrial metals like aluminum, nickel, and cobalt, rare earths like neodymium and yttrium, and others like gallium and germanium. For years now, American leaders have understood that our country is in grave danger from China cutting off our access to many of these critical minerals.
But a lot of Americans seem to still misunderstand why that danger exists. A lot of people seem to think that it’s all about mining the minerals, and that if we just A) discovered more deposits, and B) loosened regulation enough to allow mines to be constructed, America would have ample supply of these metals. This is wrong and misinformed. The reason China controls our supply of critical minerals is not because we don’t mine these metals, it’s because we don’t refine them. 
When you dig metal up out of the ground, it’s not in a form you can use in industrial applications. To turn it from ore into something usable takes a bunch of steps — mostly, dunking it in various baths of chemicals. This is called refining. 
Most critical mineral refining is done in China. Every year the IEA comes out with a report on critical minerals. Here’s a chart from this year’s report that shows how dominant China is in refining, even for things like cobalt that China mines very little of:

In fact, China is becoming even more dominant in minerals like lithium and manganese. This is despite the fact that other than graphite and gallium, China doesn’t dominate the mining of any of these metals. 
Why does China dominate refining of critical minerals? A few reasons:
	China dominates the downstream industries in which some of these minerals are used. For example, China makes most of the world’s lithium-ion batteries, so it makes economic sense to locate lithium refining near to the Chinese factories.

	China’s financial system gives a huge amount of cheap bank loans to companies that refine critical minerals, making it very cheap to finance these expensive plants.

	China has somewhat looser environmental restrictions than Western countries. 

	China has been investing heavily in metal refining for decades, meaning that they’ve built up a tremendous amount of distributed tacit knowledge in difficult refining processes (such as rare earth refining). 


If the U.S. and its allies want to get out from under the Chinese yoke, they will need to address all of these shortcomings at once. They’ll need to promote downstream industries like batteries (which Trump has discouraged and attacked) and electronics. They’ll need to revamp their financial systems to allow big loans for refineries. They’ll need to loosen environmental restrictions in targeted, judicious ways. And they’ll probably need to use AI to quickly reproduce the distributed tacit knowledge that makes Chinese refineries so efficient. 
6. India’s women need to work more
One big barrier to Indian industrialization is that women in India haven’t gone to work en masse. In most countries, industrialization starts when a ton of women move off of farms into cities and work in factories doing “light industry” — clothing, fabrics, toys, electronics assembly, and so on. This creates manufacturing companies with the capital and know-how to move up the value chain into more valuable and capital-intensive parts of manufacturing. Eventually the wealth created by high-value manufacturing creates the demand for high-value services industries. 
That’s the typical story, but in India it isn’t working yet. This isn’t because factory automation has made labor-intensive “light industry” irrelevant — witness Bangladesh, which has grown a bit faster than India since 2004, largely on the back of its garment industry. Bangladesh has a relatively low female labor force participation rate, but it has increased its rate steadily over the decades. India has not; women in India are much less likely to work outside the home than women in other developing countries throughout the region:

Goldman Sachs analysts believe that getting Indian women out of the house and into the factory represents a huge economic opportunity. But Indian society seems to be resisting this. 
A new paper by Alison Andrew and Andrea Smurra helps us shed a little bit of light on what’s going on. Low-income Indian women are increasingly not even leaving their homes:
We use rich time-use data on where, and how, individuals spend their time to quantify and describe women’s seclusion in India. We document extremely high levels of seclusion with the median married woman leaving home for just 0.5 hours/day and 45% not leaving home at all on a given day. Seclusion has increased markedly over the past two decades. While richer and more-educated women were, and still are, the most secluded on average, this gradient has flattened over time….Women are more likely than men to specialize in activities that are more readily done at home but are also more likely to carry out any given activity at home.

Why are Indian women becoming such hikikomori? Why hasn’t the lure of factory jobs been enough to draw them out of the countryside to the bright lights of the big city, as it was in Bangladesh, Vietnam, China, and a bunch of other countries? Andrew and Smurra don’t even hazard a guess. It’s not because they’re busy having lots of kids; Indian fertility rates are low and falling. Part of it might be simple lack of awareness of economic opportunities in factories. But whatever it is, it presents a big economic problem for India.
7. No, murder is not secretly really high
A lot of people like to have nostalgia for the 1950s. In fact, measuring by the murder rate, America is actually less violent now than it was back in the 50s (after a brief spike in the late 2010s and early 2020s):

People who think of the 1950s as being very safe tend to instinctively resist this conclusion; they think something must be wrong with the data. And so many latch on to the myth that murder rates have only fallen because of improved trauma care in American hospitals. 
But it’s just not true. In a recent blog post, Jeff Asher explained how this myth got started, and how we know the narrative is wrong:
Jeff-alytics
Is Murder Falling Because of Improved Trauma Care?

My first writing for a national audience was in the Fall of 2015 with FiveThirtyEight (RIP). My first piece there was about police department open data, but my second piece was titled Murder Rates Don’t Tell Us Everything About Gun Violence. Thanks for reading Jeff-alytics! Subscribe for free to receive new posts and support my work…
Read more
7 months ago · 47 likes · 24 comments · Jeff Asher

Basically, the myth rests on a 2002 paper by Harris et al., claiming to show that Americans are getting shot more and more often, but are surviving the shootings much more, leading to a decline in death but a rise in violence. Here’s their key chart:

So what’s wrong with this chart? The data on “lethality” isn’t official data — it’s just the authors dividing the aggravated assault rate by the murder rate.2 And the aggravated assault data they use is bad. They use the aggravated assault rate as reported by police. But as Asher explains in his post, American police forces got a lot more professional and thorough throughout the late 20th century. If someone hit you with a bat in 1955, there was a good chance you wouldn’t call the cops, or they wouldn’t record the incident. By 1995, there was a much better chance.
In fact, we can just go and ask people if they’ve been the victims of a shooting or an assault. When we do that, we can easily see that even as police-reported shootings rose in the 70s and 80s, shootings reported by victims didn’t rise:

So did aggravated assaults really rise in the 60s, 70s, and 80s? Almost certainly not. So aggravated assaults were probably not becoming less lethal over that time period. Yes, we had better trauma care, but we also had a lot better guns and a lot more dedicated murderers.3 
In other words, America today really is about as safe as 1950s America. Sure, violence in the 50s was concentrated in poor and Black neighborhoods, but that’s true today too.4 What really changed in America since the 50s isn’t the lethal sort of violence, it’s urban decay and disorder. That’s what we need to focus on fixing. 


1Disclosure: I own shares in Impulse Labs.


2This rests on the bad assumption that aggravated assaults are just unsuccessful murders. In fact, most aren’t. But anyway, that isn’t the main reason the chart is bad.


3My guess is that a lot more murders these days are connected with the drug trade than in the 1950s, meaning that big money is at stake instead of just momentary passion. 


4Of course as I often point out, one reason America is as safe as it is today is because people moved out of the inner cities. Suburbanization acts as a defense-in-depth against street violence. So some of the 50s nostalgia isn’t misplaced. But nice suburbs in the 50s — the kind you see in all the nostalgic photos and old advertisements and memes — were probably a little more violent than the equivalent suburbs of today. 



  Read full article: https://www.noahpinion.blog/p/roundup-85-most-policy-is-also-industrial
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  Nominal News is an economics newsletter written by a PhD Economist that translates the latest economic research into clear, policy‑relevant insights on current issues. Join 4,000 readers to stay-up-to-date with Nominal News directly in your inbox:
In the next few months, I will be going full time and turning on a paid feature. If you’d like to help me with some feedback (and a chance to win a 3-Month Paid Subscription tier) – please fill out the questionnaire below:
Nominal News Reader Questionnaire


Tariffs continue to dominate US economic headlines, especially as the US has recently reinstated them. This entire tariff episode, which started in 2017, has reinvigorated the economics debate around ‘free trade’. All of a sudden, even economists that would previously unequivocally support ‘free trade’, are starting to suggest that tariffs may have a place as a polity tool. One recent paper by Werning and Costinot (2026) (“WC”) goes over the theoretical instances when tariffs may be beneficial.

What You’ll Discover Today:
	How economists envision scenarios in which tariffs can be considered as a policy tool;

	Why, nearly universally, tariffs are an inferior policy solution;

	A unique way in which tariffs can re-distribute income.



The Problems with the Term “Free Trade”
First – I’m glad that ‘free trade’ is being revisited. In 2023, I raised the issue of ‘free trade’ being a misnomer, as any trade agreement is more than just tariffs or quotas. From our piece:
“The concept of ‘free trade’ is too vague to be meaningful. Trade agreements involve a lot of negotiation on issues that are beyond what we used to consider as ‘free trade’ – removing tariffs and quotas. The other components, especially regulatory issues, are just as important, not only for the negotiating countries, but even for the wider environment. But these tools are also manipulated by countries and special interest groups to create benefits for themselves. Economists should no longer be quick to say ‘free trade’ is good.”
So I am glad to see that the economic discussion is now focusing on whether maximizing trade improves welfare, and WC, in their paper, highlight what to consider before we can determine that.
Setting the Stage
To start off, it’s important to set the definition of a tariff:
Tariff: a percentage tax levied on the value of goods or services brought into a country, paid upon arrival of the good or service by the importer.

When an activity is taxed, the activity (assuming everything else does not change) is reduced. Thus, tariffs reduce the amount of imports that occur. Many criticisms of tariffs focus on this – we should not be dissuading ‘trade’, as more ‘trade’ is typically welfare improving.1 So when should we dissuade trade?
Situations of Social Harm
WC start off by looking at cases where trade may cause some social harm. This social harm is something not taken into account by the individuals entering into a trade arrangement. A classic example of this is pollution. If I can import a good cheaper, I will do so, even if its production generates more pollution than if I had bought it domestically. I do not take into account the social harm of pollution, which is a cost on all members of society.
This means that absent a tariff (tax) on the import of this good, I will be consuming too much of this imported good from a society perspective given how much pollution I generate. A tariff would reduce my consumption of the good, which would in turn reduce the amount of pollution generated.
There are many examples of things we do not take into account when entering any trade transaction:
	Pollution;

	Personal moral standards – for example, if the good utilized child labor in its production;

	Geopolitical considerations – a topic that has recently become popular in tariff contexts with regards to ‘national security’;

	Reduced domestic knowledge – if in an industry, workers learn by doing (like semiconductor manufacturing), trade may reduce domestic production, which decreases learning on the job.


Tariffs, in theory, can mitigate some of these ‘social harms’ from trade. Before we evaluate the impact of tariffs, let’s turn to another case where tariffs may play a role.
Domestic and International Redistribution
Another example of when tariffs may be beneficial, mentioned by WC, is if they are intended to redistribute income. This income can be redistributed in three ways:
	From consumers to government – similar to a standard tax;

	From one group of consumers to one group of producers/workers;

	From one country to another.


The first case is straightforward – a tariff raises revenues for the government by collecting money from consumers.
To understand the second case, let’s assume the government puts tariffs on textile products. This ‘protects’ domestic textile workers. By increasing the price of imported textiles, domestic textiles, which were previously more expensive, may now be relatively cheaper. This in turn increases demand for domestic textiles, which increases wages for textile workers (and profits for textile manufacturing owners). Thus, domestic consumers end up paying more for the textiles, but the textile industry benefits.
The final case can be thought of commonly with the  ‘foreigners will pay for the tariffs’ argument (a common argument used by tariff proponents). Basically, by imposing a tariff, a foreign exporter may need to reduce the price they offer their good to the importers. In this way, ‘foreigners’ transfer money to the domestic country, as they reduce the price. It is worth noting that recent research on current tariffs has shown very little to no response to price by foreign exporters.
So Can Tariffs Be Good? A Rebuttal
The above cases mentioned by WC give a good overview of situations of when tariffs may be welfare enhancing. But let’s see if tariffs are actually a solution in these instances.
Social Harm Cases
If we look at the first instance of social harm (e.g. pollution), tariffs can reduce social harms. BUT, this is only true if a similar tax is levied on domestic goods. For example, if domestic production is more polluting than foreign production, then a tariff will actually make the social harm worse.
The key element to note is imports and domestic production are never truly the same. Even if the product itself is the same, for example, steel, if the domestic or imported version was produced with more pollution, can they really be considered the same? Basically, are low pollution steel and high pollution steel interchangeable or should we differentiate them? Ensuring taxes and regulations are uniform on all goods is a complex issue, and are often the reason trade negotiations fail. But without this standardization of goods, trade agreements may lead to harmful outcomes, as was the case with San Diego fisheries.2
So just tariffs are not a good solution – a far better solution is a standardized tax and regulations to make goods truly similar.
Learning By Doing
In the case where there is a learning benefit from producing a good domestically, tariffs are probably a suboptimal solution. Instead, providing subsidies to the domestic industry would likely be superior. That’s because tariffs protect domestic producers from actual competition, which discourages domestic innovation.
We can think of tariffs as adding a weighted vest to your running competitor – it slows them down, but doesn’t improve you. On the other hand, subsidies, especially ones with an expiry date, encourage domestic producers to get better at production, and compete with foreign producers.
Therefore, although tariffs can help with developing nascent domestic industries, other solutions are likely to be superior.
Domestic Re-Distribution
Regarding domestic re-distribution, tariffs can help re-distribute income domestically. But as WC say in their paper, citing Dani Rodrik (another economist):
“Saying that trade policy exists because it serves to transfer income to favored groups is a bit like saying Sir Edmund Hillary climbed Mt. Everest because he wanted to get some mountain air. There was surely an easier way of accomplishing that objective.”

However, as WC point out, even though tariffs are a bad tool for this type of re-distribution, there might not be any other politically feasible way. Opening up to trade creates winners and losers domestically. In a perfect world, we would re-distribute the trade gains from the winners to the losers, but often, this does not occur.
In one of my research papers, I worked on the idea of gradual trade liberalization (for example, by slowly lifting a quota over several decades) and showed that it may help protect workers in an industry until they retire. Through this gradual liberalization, you effectively reduce the gains of winners and transfer them to the ‘losers’ from trade.
Trade Protectionism
The WC research is a very helpful theoretical guide, but I view the research piece as a double-edged sword. It has its benefits, as the paper acts as a “theoretical compass” to evaluate when a government may need to tax or subsidize trade. As mentioned previously, I have never been a fan of ‘free trade’, as the term hides a lot of nuance around regulations, rights and real costs, such as pollution. ‘Free trade’ oversimplifies what actual trade is.
At the same time, however, some ideas in this paper may be ripe for abuse. WC quote economist, Francis Edgeworth, commented on researching the theoretical benefits of tariffs:
 “The direct [benefit]... of the theory is likely to be small. But it is to be feared that its abuse will be considerable . . . Let us admire the skill of the analyst, but label the subject of his investigation POISON.”

Tariffs are almost always a suboptimal policy – solely placing a tax on imports is costly and welfare-reducing compared to alternative policies (subsidies, re-distribution). This is especially true in a globalized world, where no importing or exporting country is sufficiently large to impact the market.
In my opinion, a government choosing to implement tariffs, even in their best use case, already signals policy defeat, as the government failed to convince the public of the benefits of superior policies. Rather than focusing their energies on inherently poor policies, governments and politicians should push for far superior solutions, of which economists have plenty.
Key Takeaways:
	Economists have considered many situations where tariffs may work (reduce social harm, domestic and international redistribution), but found that they’re always an inferior policy solution;

	Tariffs can impact economies in ways rarely considered, as they can re-distribute income domestically and internationally;

	Political considerations can make tariffs a viable, albeit sub-optimal tool to mitigate trade shocks.



If you would like to support us in reaching our subscriber goal of 7,000 subscribers, please consider sharing this article and pressing the like❤️ button at top or bottom of this article!
1If two individuals voluntarily enter into an agreement, then they must both be benefiting from entering into this agreement. At least in theory.


2To give an anecdotal example, you can look at the US tuna fishing industry in San Diego. Throughout the 1900’s to 1960’s, San Diego was a large producer of canned tuna, even informally known as the ‘Tuna Capital of the World’. From the 1970’s new regulations around sustainable fishing were introduced to protect fish populations. This pushed out the whole tuna industry, and tuna fishing in San Diego collapsed, with very few fishermen remaining in the region today. However, demand for fish in the US did not subside. Today, approximately 90% of the 7.1bln pounds of consumed seafood per year is imported. A significant amount of these fish come from fisheries that have far less stringent sustainability standards than the US fisheries have. Tuna is heavily over-fished globally. The issue arising here is simple – tuna fished by San Diego fishermen was inherently different from tuna being imported. For simplicity, one was sustainable and therefore costly, while the other was unsustainable and cheap. By enacting ‘free trade’ (i.e. simply the removal of tariffs or quotas) without harmonizing regulations first, we arrived at an outcome, where instead of having sustainably harvested fish, we have made the problem of overfishing even worse. This situation is further exacerbated by fishing subsidies that encourage overfishing.
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Dr. Craig Spencer is widely respected in public health. He’s an outspoken, articulate voice for science and global equity in health. I know Dr. Craig Spencer. I love Dr. Craig Spencer. Some of my best friends are Dr. Craig Spencer. (We actually are quite close.)
However, his latest essay in The Atlantic, quite frankly, sucks. 
Look, sometimes bad headlines accompany otherwise good articles. That’s not the case here. 
The headline? “Public Health Needs MAHA.” Not good.
The subheadline? “The field must swallow its pride and admit where the insurgent movement is right.” Not good.
The essay itself? Also not good. 
As someone who loves Craig like a brother-from-another-mother, the piece incensed me all the more. I didn’t know where to start after reading it. I knew it wouldn't be productive to vent in group chats, nor would I cancel my friend online.
Instead, I called him. You know. On the phone. 
He cheerfully picked up. First, we happily caught up on life. Eventually, he mentioned his “upcoming” Atlantic piece that he thought might ruffle some feathers. 
“Oh, my dude, that’s actually why called you in the first place,” I said, realizing he hadn’t realized the piece was already live. 
What did I think of it, he wanted to know. I told him the truth—a truth only possible to convey and hear when there is deep respect and friendship. I told him I thought it was my least favorite thing he’s ever written, by a substantial margin. (Again, I truly adore most of his writing, and we frequently share drafts with each other for feedback, though not in this case.) 
I told him I needed to respond in Inside Medicine. My plan was a line-by-line takedown. His response? “Yes! Do it! That’s what I want!” (I also invited him to do a live Q&A with me, but, so far, the scheduling hasn’t worked out.) 
In-group dissent is important. But to be productive, it hinges on the notion of good faith. I know Craig has good intentions. He’s just misread this situation, as portrayed in his essay. In fact, that’s why this piece aggravated me so much. 
So, I went to work, using Fiskkit.com, a website that lets you annotate articles, line by line. My devastating flawless eminently fair response to Craig’s essay is below. 
Please let me know what you think in the Comments. But first…
Why upgrade to Inside Medicine?
“He’s very thoughtful and careful. He doesn’t just blast out against something; he gives it a fair evaluation and makes a helpful and useful comment. So he’s emerging as one of the most respected medical public health commentators.”
—Dr. Anthony Fauci
If you value independent reporting and analysis, please consider upgrading to a paid subscription. Your support makes Inside Medicine possible. Thanks!



A line-by-line rebuttal to…
Public Health Needs MAHA.
The field must swallow its pride and admit where the insurgent movement is right.
By Craig Spencer. The Atlantic, July 25, 2026.
Craig’s original text is in quotes. My replies are in bold.

“Since Robert F. Kennedy Jr. took office, more than a year ago, I’ve been trying to understand the MAHA movement from the inside. I’ve sat in on MAHA Institute roundtables, roamed the conference halls of anti-vaccine gatherings, and talked with grassroots supporters across the country. They tell me their concerns about toxic chemicals and ultra-processed foods and the worrying rise in childhood chronic conditions. But when I share what I’m hearing with my colleagues in medicine and public health, many chide that engaging with MAHA is completely pointless. For them, the whole movement is nothing more than a subversive anti-vaccine, anti-science syndicate.”
It’s giving ‘Other than that, how was the play, Mrs. Lincoln?’
“That assumption is wrong. MAHA is an opportunity, and one the public-health sector—academics, doctors, and leaders of advocacy groups—cannot afford to squander. Yes, MAHA’s anti-vax wing is very loud and litigious.
But for many in the MAHA movement, their top issues lie elsewhere: environmental pollutants, the cost of health care, and a bone-deep conviction that health institutions have been captured by the industries they’re supposed to regulate.”
Name a single important MAHA issue that wasn’t already obvious. Every reasonable idea predated the movement, had been prominently identified, researched, championed, and lobbied for by credible factions in science, medicine, and public health. It’s not like we have MAHA to thank for raising the issue of lead in the water supply. It’s not like Michelle Obama didn’t use her platform to encourage healthy eating—nor was that even her breakthrough.
So, I reject the idea that MAHA or RFK Jr. are owed credit because they have not made novel contributions (That said, we should give credit to those who stand up to the powerful when doing so may be personally or professionally risky. That’s different.)
“These are not fringe, unscientific concerns. They are concerns that millions of Americans have been angry about for decades, long before the MAHA label even existed.”
Exactly. The good concerns, anyway. But that leaves the important issues—of which vaccine policy towers. Despite Craig’s contention, undermining vaccines has been the main project of consequence in Kennedy’s HHS.
“And they are concerns that many in public health share—if only they could see beyond that label, and make common cause.”
Strawman. MAHA interest in chemicals in the environment do not negate those abiding concerns that have long existed in public health. In fact, who do you think carries out this research? The universities whose research grants the Trump administration has relentlessly attacked.
“MAHA’s greatest achievement to date is not policy but politics. It has shown that people are hungry for a movement that fights for their health visibly, loudly, and in plain language.”
I’m all in favor of borrowing good tactics. If we can learn a few strategies (i.e. harness good marketing), well, that’s just wonderful. But we don’t have to join a problematic faction to do so.
“That’s why a movement just two years old draws support from four in 10 Americans, according to polling from KFF.”
There are media reports of MAHA voters breaking up with MAGA. Where will they go? Perhaps back to Democrat candidates who have supported the evidence-based science all along. What if that does not happen, though? Will it be because the Left continues to support science-backed vaccine policy?
“MAHA supporters cite the cost of health care as their top priority, followed by restricting chemical additives in food and limiting corporate influence in food policy.”
The idea that healthcare costs are priorities of the MAHA movement is hard to take seriously. President Trump did not seriously run on this, nor did Robert F. Kennedy Jr. ever advance a credible thought on this. The Trump administration’s signature achievement in this space, H.R.1 (“One Big Beautiful Bill”), will deprive millions of people of their health insurance.
While I generally don’t delve into food science, it’s hard to ignore that these priorities are not actually important ones. Kids don’t eat an entire bag of Skittles because of the food dyes. They eat them because of the sugar. There’s no definition of what “ultra-processed” means, and there’s no evidence that these chemicals are the major problem. (Read Dr. Jessica Knurick on this topic.) Adding too much sugar or salt to food (natural chemicals), is far worse for our bodies than many (if not all) preservatives that lengthen shelf life—which makes food more affordable, by the way. I’ve yet to see this issue discussed or studied in a serious way by the MAHA contingent. The analysis seems to start and end with some variation of “long words on lengthy ingredient lists = bad,” or “I don’t like ingredients I can’t pronounce.” There’s a name for this intellectually destitute concept: Chemophobia. It’s the irrational fear of chemicals. Everything we consume is a chemical, including dihydrogen monoxide, better known as water. Let’s not concede these points, when responsible experts like Dr. Knurick are out there fact-checking MAHA.
“At the same time, nearly eight in 10 MAHA supporters consider long-established vaccines such as those for measles, mumps, rubella, and polio safe, and only 4 percent cite vaccines as their reason for supporting the movement.”
This rings false. Why? Because vaccines are life-saving tools that rendered childhood routinely survivable. Childhood became survivable in the 20th century not because lead paint was removed from toys, and not because we decided against using DDT. No, the millions of saved pediatric lives are in large part due to vaccines. (It’s admittedly difficult to know what fraction of the credit vaccines should receive, but it’s not small, we can agree.) That’s why we (“public health”) have watched in horror as Mr. MAHA himself, Secretary Kennedy has done everything in his power to destroy US vaccine policy. So I ask, if MAHA is pro-vaccine, why have its members not joined us shoulder-to-shoulder in outrage against Secretary Kennedy’s campaign to send us back 100 years on pediatric mortality?
Make America Healthy Again. The word “again” is too often ignored. When, precisely, shall we go back to? Pick a year. Whatever year you pick, child mortality in the United States will be higher than it is today—and those discrepancies would be even worse if we hadn’t let gun violence become so prevalent this century. Yes, shootings are the leading killer of children (starting somewhere in middle school, last I checked) and teens. But nary a mention does it receive in Secretary Kennedy’s MAHA manuals.
“That disconnect alone shows that MAHA is not synonymous with a solely anti-vaccine constituency. It represents and reflects something far larger.”
I disagree. I think it’s an open question as to what would happen to the MAHA coalition if its platform abandoned anti-vaxxer sentiments and sympathies. Can you imagine MAHA without its anti-vaccine core? I cannot.
“When I sat down with Nancy Fuller, a lifelong Democrat and, more recently, a MAHA supporter, at a Christian coffeehouse in rural Ohio, she told me that what she likes about the movement is its willingness to try. Ever since her son was diagnosed with autism, decades ago, she has wondered whether environmental exposures or maybe vaccines were to blame, and she has spent years watching health institutions dismiss parents like her as ignorant or uninformed. In her view, public health steps up to the plate only when it already knows the outcome.”
We need to stop capitulating on this talking point. I’ve long noticed a fundamental asymmetry, an unfairness that needs attention. (I’m not alone in noticing this, by any means.) When the mainstream medical community doesn’t know something, we speak cautiously. When we’ve reached the end of our expertise, we admit that we can’t do anything more for someone. This is humility. This is a strength. Meanwhile, if we get anything wrong—if we so much as change our advice on when to wear a mask to respond to changing ground conditions (and, as it happens, taking public sentiment into consideration) during a rapidly developing pandemic—we are skewered for years, having “broken trust” with the public. 
Are wellness grifters or other “clinicians” favored by MAHA subjected to anything like these standards? No. They invent nonsense out of thin air—ideas that are either demonstrably false, equally maddening, impossible to verify—and there are no consequences. 
In my view, when someone like Nancy Fuller is told the truth by an establishment doctor, that disappointing truth is better than grifters selling her unproven folate analogs, or something far pricier. 
Wellness influencers favored by MAHA sell the Nancy Fullers of the world hope, for a profit. What is the cost of hope? Whatever the market will bear. 
“Whether the issue is autism, AI, or something else, MAHA swings at anything and everything. That means more misses—and occasional hits—on issues everyone else had decided were too complicated, too compromised, or too politically inconvenient to touch.”
Again, the accountability asymmetry. Why do influencers get to be wrong, but suffer no penalty? And when they get something right, it’s never novel. We must not give credit where credit is not due. 
I’m having trouble identifying instances where establishment scientists, physicians, and other experts shied away from science on MAHA’s agenda that was somehow politically inconvenient. The search for autism causes is often mentioned. Autism is likely due to some combination of genetics and environmental factors. The reason it’s not pinned down is its complexity, not that it’s some third rail. The idea that the knowledge gap is due to fear on “our” part has zero support in reality. It is a grifty talking point advanced by Dr Jay Bhattacharya and others cosplaying sudden interest in the topic. 
Remember, the best way to tackle challenges like this is through basic science research. The current administration, with Mr. MAHA himself at the helm of HHS, has now twice attempted to cut research funding at the NIH by tens of billions of dollars in its annual budget proposals. Fortunately, Congress rejected this last year and likely will this year. But if it didn’t, it would mean the end of much basic research as we know it, the very endeavors that can answer these questions. Where’s the outrage?
“MAHA has never been shy about naming problems loudly and promising to take them on, even—and sometimes especially—when that means going after powerful corporations and other major institutions that others had learned to work around.”
As usual, people who are trying to resuscitate MAHA (in this case, a well-intentioned but misguided attempt), point fingers at one side but not the other. How much of MAHA’s success is thinly veiled profiteering? Sure, the big names in MAHA don’t take money from pharmaceutical companies, but that’s precisely so that they can directly market supplements to you for as much money as you’re willing and able to fork out. 
“This is not a model public health should replicate wholesale. Many of MAHA’s swings have been genuinely reckless—pushing unproven and often dangerous wellness hacks, fabricating falsehoods about vaccine ingredients, and making claims that run counter to all credible evidence.”
Of course we shouldn’t replicate this. Even if we did, we wouldn’t survive the week. We can’t afford to even occasionally make mistakes like those the grifter society makes on a daily basis. That’s why we have this problem in the first place. 
“But public health has been too cautious, setting the bar for evidence too high. On ultra-processed foods, environmental toxins, and drug prices, public health’s problem was rarely insufficient data. It was insufficient nerve.”
Is there not an entire infrastructure of activists and environmentalists within mainstream public health who have been fighting for better regulation for several generations? What seems to have happened is that activists abandoned the Left when Secretary Kennedy did. They followed him to MAGA—rebranded as MAHA—without a second thought about how unlikely this was to achieve their aims, given the Right’s long record opposing things like environmental protections and stronger regulations on food safety (let alone funding for school lunches). Unsurprisingly, Kennedy has not turned his HHS into a regulatory agency bent on making our communities safer where the Left and the “public health establishment” failed. Will some eventually be disillusioned? Probably. That’s the next opportunity. 
I asked my friend Dr. Evan Hepler-Smith for help on this. “There are great examples of how you can do the good parts of community-engaged public health work, based on concerns of members of affected communities, being duly critical of institutions when they’re wrong, without adopting an all-out MAHA anti-institutional stance,” he told me. 
He pointed to Flint, Michigan, as a case study. 
“The Virginia Tech team that did the groundwork on Flint, responding to concerns shared by a community activist,” he said. He further mentioned another example where studies by Duke University researchers in partnership with the city of Durham “showed high heavy metal levels in parks developed over former incinerator sites, but there was no mechanism to share this info promptly with people who lived in these communities and used these parks.”
If there is a micro theme here—university scientists holding public health agencies to account—then perhaps Secretary Kennedy’s HHS should support universities, not decry them as woke while prolifically canceling grants at the behest of Russel Vought and Elon Musk. 
Also, I really need an answer to this one: What is the definition of an ultra-processed food, and just how big of a problem is it? If you can find me good data, and I mean good data, showing these chemicals are driving major health problems, then by all means, let’s regulate. But even if they are causing some problems (and, yes, there may be something here), I suspect this isn’t why American kids are less healthy than they were in the past, if they even are less healthy. Again, pick a year you’d send your child back to.
Meanwhile, in exchange for conceding this point, we are watching the MAHA movement, by way of its patriarch in Secretary Kennedy, attempt to systematically demolish the system that made childhood survivable and extended adult life expectancy by more in one century than during the previous 300,000 years. 
And sure, certainly, drug prices are a problem. But the bigger problem? Selling people placebos for exactly as much money as they can pay. These grifters, of which MAHA is simply the latest and most powerful embodiment, are morally destitute on this. They’re not interested in bringing drug prices down. They’re interested in increasing prices for the nonsense, while pointing the finger at the medical establishment. (Sure life-saving GLP-1s are too expensive. Where’s their platform to address that?) 
MAHA is in no position to argue for more affordable healthcare. There’s no record of them succeeding in this. There’s no record of them believing that this is actually something that they care about. However, that’s not to say that someone should not do this. I think this is exactly the kind of thing that we in the mainstream medical and scientific community should take on. On this point, I will concede that legislators in Washington on both sides of the aisle are too ensconced in the current system to do anything meaningful about this. People like Senator Bernie Sanders and Senator Elizabeth Warren have been all over this for decades now. Nor were they the first. Just because they haven’t identified the right strategy or built the right coalition to achieve some of their laudable aims (I do think they sometimes ignore some of the realities of our system) does not mean that a bunch of people who would prefer vitamins over chemotherapy, ivermectin over vaccines, and raw over pasteurized milk, somehow hold the secret to confronting the medical debt crisis in the United States. It’s such a non-sequitur that it is actually preposterous. 
“Public health was not always so timid. The field was born as a potent political force, arguing for safer workplaces, cleaner water, better housing. Somewhere along the way, it shrank into the background, with many of its leaders preferring to see themselves as a technical and technocratic enterprise that operates outside the fray.”
This is stated without any evidence. It’s a condition that seems to be necessary to justify bending to MAHA, though. That’s why it’s included here. 
“The problem with invisible shields is that nobody knows they’re there. When the field was forced out front, as it was during the coronavirus pandemic, many Americans experienced public health not as a shield, but as a scold—speaking in acronyms and waving data-filled reports.”
This is an anti-intellectual argument. It says that when we show people data, we are somehow insulting them. It says that when we tell them that bad things might happen, we are fearmongering, even if we’re right. Also, what’s wrong with acronyms? MAHA is built on one!
Also, Covid-19 revisionism seems to have settled on this idea that we botched it. In some ways we did, and in other ways I think we did better than anticipated. As best I can tell, though, the single most important thing we could have done to reduce morbidity and mortality from Covid-19 was to reduce the number of people who got infected before the vaccines and therapeutics became available. This argues for a stronger response, not a weaker one—which would have been even less popular, and a bigger spend of public health clout. Now, I’m not sure that the American people were on board for that (certainly some places more than others), and it’s difficult to know whether the juice would have been worth the squeeze. But the idea that we somehow got it wrong by being too cautious during the pre-vaccine era is simply not backed by evidence. If you think that the establishment gets unfairly blamed for being too aggressive (too scoldy) in trying to slow the spread of Covid-19, just imagine if we’d actually done something as draconian as the China lockdowns? (I’m not saying we should have, by the way.) 
“In COVID-19’s shadow, trust in essential health agencies including the National Institutes of Health and the Food and Drug Administration has dropped to all-time lows. Fewer than half of Americans now have confidence in the CDC to carry out its core responsibilities, a nearly 40 percent drop from the start of the pandemic.”
The very people who are in power today are there because they fomented maximal distrust in these agencies. Certainly, I criticized the CDC and FDA for various things during the pandemic, but I think my approach shows that you can do that without torching them. Meanwhile, the very people who succeeded in undermining public trust by highlighting—magnifying—everything that went wrong (including things that would have been very difficult to get right in a rapidly progressing emergency), are now complaining that there’s no trust. They literally succeeded in their attempt to undermine it all and have the audacity to raise this as a justification for their own consolidated power? It’s outrageous. 
“Now essentially out of power, the public-health community has been justifiably alarmed by what’s happened over the past year. The administration has prioritized politics over sound public-health policy in determining what’s approved by the FDA or what research is funded by the NIH. Severe staffing cuts at the CDC have weakened the response to health threats such as screwworm and Ebola. Many key leadership posts at the agency remain empty—the CDC has had a confirmed director for only 29 days of this administration. On immunizations, RFK Jr.’s Department of Health and Human Services altered the childhood-vaccine schedule in ways that reflect ideology, not epidemiology. It also overhauled the Advisory Committee on Immunization Practices, the expert body that has guided U.S. vaccine policy for decades. In response, the American Academy of Pediatrics distanced itself from the CDC and positioned itself as an independent, evidence-based guide for childhood vaccinations. More than two dozen states have already broken rank with the CDC’s recommendations.”
Exactly. Exactly. And MAHA has, at worst, cheered the whole way. At best, they’ve twiddled their thumbs, and in the name of what? Getting red dye out of Jell-O? Sure, let’s join this movement!
“The result is a fracturing of vaccine guidance, a reflection of the fact that Americans no longer trust a single institutional voice on vaccines.”
This is proof only that the grifters who set out to undermine public trust in public health succeeded in persuading the mob. It’s not proof that that was a splendid idea. 
“Public health has had some success at stopping the damage. In March, a federal judge sided with the AAP in its case against HHS, blocking the new vaccine schedule and ruling the ACIP overhaul a violation of proper scientific procedure. (HHS has appealed the ruling.) In effect, this overturned most federal actions on vaccines of the past year.”
A few paragraphs ago, we were told that public health was too timid. But last I checked, “we” are the only ones doing a single thing about all of this, albeit in this political environment, the courtroom is indeed our last hope.
“Many in public health have treated that win as vindication. But court cases cannot substitute for winning in the court of public opinion.”
A few paragraphs ago, we were told that most of MAHA was actually in favor of vaccines. If so, I guess we have already won in the court of public opinion, have we not? Perhaps MAHA is a slightly more anti-vaxxer than Craig wants to acknowledge in this piece. 
“One step to winning back the public’s trust would be a serious reassessment of the field’s financial relationships. The AAP’s own donor page lists at least 10 pharmaceutical companies as supporters, including six that manufacture vaccines the AAP recommends. And the six health organizations that sued HHS collectively received millions of dollars in donations from the pharmaceutical industry. Each organization maintains that these gifts are used to fund education or advocacy programming, not to influence policy recommendations or approvals.”
Asymmetry, asymmetry, asymmetry. No one ever follows the money on MAHA, do they? No one stops to notice that behind this movement is an industry selling billions of dollars of nonsense to people who will, again, literally pay for hope. 
Now, “two wrongs don’t make a right” is not an argument I wish to advance. But I will say that there is such a thing as having faith in some legacy institutions. For example, The Atlantic can publish essays decrying the mistakes of Big Pharma on one page, and publish an ad from Merck on the next, because the journalists and ad teams work separately. At some point, yes these things can become distasteful. But we all recognize that this is the world we live in. Similarly, the news desk at The New York Times has a firewall with the opinion section, which we respect (or should). That said, would it be better if the AAP could be funded in other ways? Probably. So fine, let’s advocate for that. But do not let the other side off the hook for their sins. 
“In a low-trust environment, however, the appearance of a conflict is still bad, and RFK Jr. has made this entanglement the centerpiece of his critique. Public health’s refusal to acknowledge it has handed him an argument he doesn’t deserve to keep winning.”
Where is the criticism that Secretary Kennedy won’t acknowledge conflicts as bad, if not actually far worse, from wellness grifters to ambulance chasers? The peptides shenanigans at the FDA are but the latest example—and that was just in the past few days. 
“If these societies can accept money from anyone, it’s worth asking why the donor pages are dominated by the very companies whose products they evaluate and recommend. If public health wants to save vaccine infrastructure in this country, it has to end these entanglements.”
I’m skeptical that this caused the problem, nor represents the solution, but I’m open to ideas for how these societies can be funded. I don’t see a proposal here. 
“The distrust that fuels MAHA is far older than the movement, and it will not evaporate in three years.”
That’s because it is a fundamentally anti-intellectualist movement. It just happens to finally have an ally running the United States Department of Health and Human Services. 
“The conditions that allowed MAHA to flourish—the trust deficit, the corporate entanglements, the gap between research and community, the invisibility of public health in people’s daily lives—have been festering for decades.”
Those conditions were present well before this problem emerged. So, it’s almost as if that’s not the cause of the problem! Perhaps the real cause is something far deeper: a turn away from science at the hands of people who identified its limits, and were more than happy to accept your dollars so as to plunder the wilderness looking for answers. 
“Public health must recognize there is opportunity in entropy.”
I have no idea what this means. I suppose it’s true that crisis brings about opportunity—albeit the supposed Chinese etymological connection of the words “crisis” and “opportunity” is, apparently, false.
“The path forward for the field is simple, but requires public health to do something it has been reluctant to do: Show up. Visibly. Politically, but not in a partisan way.”
Where? At a MAHA convention? Is that really it? Is that why I’m failing? By not showing up to those events? If that’s so, you’re going to have to tell me why my doing so will lead to affordable health care, lower drug prices, and better science. How will it defeat anti-intellectualist movements that fester in school boards, political action committee conferences, and yes, religious institutions, across this country? 
“There are fights that are strongly supported by both sides, including air quality in neighborhoods sharing zip codes with industrial facilities, lead and toxins in the water kids are drinking, and the poor quality of the food Americans eat and its clear negative impact on our health.”
Name me one instance where MAHA’s current home, the political Right, has led the way (especially one that was opposed by the usual activists). Then we can name dozens where they explicitly stood in the way. 
“These are issues where public health can stand next to communities, name what is harming them, and fight like it means something.”
We’ve been here doing this for decades. MAHA should join us. (If they’ll only accept vaccines, and other scientific achievements. Will they?)
“What MAHA understands—imperfectly and sometimes dishonestly—is that people do trust institutions, but not because those institutions have good data. They trust them because they feel like those institutions are on their side.”
This is why we have a regulatory infrastructure that seeks input from stakeholders. This is the very thing that Mr. MAHA himself, Secretary Kennedy, tried to dismantle in one of his earliest actions at the helm of HHS. 
What a comically bleak place to end: Precisely where RFK’s tenure began. 


Closing thoughts…
We should not join a movement built on misinformation in order to communicate more effectively. We should not blame ourselves for windows that we did not break. 
Yes, we should listen. Yes, we should be humble. Yes, we should be inclusive. But we should not betray science for popularity. If all of this shows anything, it’s that popularity is fickle. Science—its process, not its answers—is forever. 
Further reading and thanks: Professor Dorit Reiss has written about this (as have others), and Craig appeared with our mutual good friend Dr. Céline Gounder to discuss it. You should read Dr. Jessica Knurick on the topic of food safety. Also, my thanks to Dr. Megan Ranney and others for helpful discussions on this. 
Comments? Questions? Ideas? Venting? Please share your views in the Comments section.
Thank you for reading! If you have information about any of the unfolding stories we are following, please email me or find me on Signal at InsideMedicine.88. 

  Read full article: https://insidemedicine.substack.com/p/i-didnt-love-craig-spencers-embrace
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Hello friends. It has been a shamefully long time since we did one of these, and I don’t have much of an excuse beyond the usual, which is to say, the new book and my toddler. My apologies to everyone who’s asked when the next book club is coming, and thanks for doing so. (Your efforts meant that I kept feeling guilty, which is apparently what it takes.) I’ve been straightforward before that the return on investment of the book clubs is quite low - they’re a ton of work and few subscribers read them - but I also have always written at whim and I hate that I’ve fallen off of writing things just because I want to. So, the book club is back, and we’re doing William Gibson’s Neuromancer. As you’d probably assume, I’ve been inspired to do this book because Apple TV is making a Neuromancer series that’s coming next January and they’ve just released the first trailer. And I can tell you that I’m worried about it to a degree that I find slightly embarrassing! Because there’s been an effort to get a movie based on the novel going for decades, and now it’s a show, and just… please God, don’t waste this opportunity.


I’m gonna talk about the novel itself and why I and others love it, and then I’m going to write about my apprehensions about the coming adaptation. Then I’m going to go over the logistics of the book club. Please feel free to skip the end of this post if you’d like, but please do read about this book and the upcoming show. Folks, hope springs eternal, and also I’m preparing to have my dreams crushed.



Neuromancer came out in 1984. It was Gibson’s first novel. It won the three biggest sci-fi literary prizes (the Nebula, the Philip K. Dick, and the Hugo) in the same cycle, which no debut had done before and which almost no author has done since. It’s the first book of what’s now called the Sprawl trilogy, followed by Count Zero and Mona Lisa Overdrive, neither of which I like nearly as much. The plot (in the broadest terms and without spoiling much) goes like this. Protagonist Case is a “console cowboy,” a data thief, a hacker who breaks into computer systems and steals information for pay. Only, when we meet him, his wings have been clipped - he stole from the wrong employer and had his nervous system deliberately burned so that he can no longer jack into cyberspace. He’s stranded in Chiba City, a kind of open-air black market for cybernetics, hustling and slowly killing himself. There he’s recruited by a man (or “man”) named Armitage, who promises to repair what’s broken in him in exchange for his services in a heist. Along for the ride is a mercenary named Molly Millions, a “razorgirl” who’s adept at physical combat, with whom Case develops a relationship. But (as you’d probably expect!) the job’s not what it appears to be, and it’s being done in service to a client who’s not what he/it appears to be. And because we’re in cyberspace, a lot of the climax of the novel gets very… abstract. 

When Neuromancer was published Gibson was thirty-five, living in Vancouver, and had essentially never used a computer. He wrote the book on a manual typewriter, or so goes the lore. He’s said, I believe, that his ignorance of computers was sort of the point, that he was describing not the then-cutting-edge computer technology of the mid-1980s but a set of feelings about technology, not very good ones. Cyberpunk is a genre where many cool things happen, but dread is one of the most potent and common experiences within it, and Gibson in particular tends more towards the bleak than the enchanted in his work. Gibson was far from the first to take sci-fi out of the clean, sleek, utopian style that Star Trek epitomized - you could look back at Fritz Lang’s 1927 Metropolis for that sort of thing, and Star Wars had been particularly influential in that regard seven years earlier, and Blade Runner had come out two years earlier. But Gibson made something truly new in his grimy, kind-of-near future, kind-of-not stories, a model of sci-fi built out of arcade cabinets and William S. Burroughs and Lou Reed and the Hong Kong skyline. He’d already coined “cyberspace” in a 1982 short story, “Burning Chrome,” which was later included in his excellent collection of the same name. (I have recommended people read “New Rose Hotel” from that collection more times than any other short story, I’d wager.) But Neuromancer was where cyberspace became a touchstone, and though cyberpunk writ large has as many fathers as any other genre, few would doubt that the novel was where the term first became taxonomized and sanctified. 
It’s difficult to overstate the novel’s influence. So much is clearly downstream of Neuromancer. The Matrix and Ghost in the Shell and Deus Ex and Snow Crash and Hackers and on and on; more or less the entire visual grammar of how movies depict computers; core metaphors and visuals we associate with the internet and life online even now; the zaibatsu/megacorporation vision of late capitalism that looks disquietingly real…. This all contributes to the central problem of reading Neuromancer in 2026: the book has been imitated so completely that it can feel derivative of its own imitators. This is what Harold Bloom called apophrades, the phenomenon captured in the joke “Boy, Hamlet is just full of clichés!” - when the ideas and images and vocabulary that were minted in a particularly work become so influential that new audiences find that work old hat. Luckily, there’s still the part that nobody has successfully stolen, the prose. Gibson does something with sentences that his descendants mostly didn’t attempt, a compressed, elliptical, aggressively noun-forward style that withholds explanation and trusts you to keep up, closer to Raymond Chandler or to modernist poetry than to anything that was happening in genre SF at the time. He drops you into a world with no glossary and no map, allowing himself very little exposition, and lets you wander around in confusion a little. I’d argue this is part of the reason the novel has proven so resistant to adaptation: what’s great about Neuromancer is not the plot but its execution. And while the setting and characters and concepts are certainly core to the appeal, they only work because Gibson is a craftsman as well as an ideas guy.
To be clear, the book is fun. This is a heist novel, and it has all the pleasures of one: the crew assembled out of misfits, the impossible target, the mysterious client who's obviously lying. The crew is where Gibson really shows off. Molly Millions, with mirrored lenses surgically inset over her eyes and scalpel blades under her fingernails, is one of the great characters in the genre and remains cooler than anything anybody built out of her afterward. (And she’s been ripped off by other writers many, many times.) Riviera can project holograms out of his own body and is the most repellent person in the book. My brother’s favorite character, Dixie Flatline, is a dead man’s personality stored on a cartridge who helps with the heist on one condition: that Case erase him when the job is done. There’s Chiba City; there’s the Villa Straylight, a haunted Gothic compound in orbit occupied by a family that clones and freezes itself; there’s Zion, a rasta space colony where the dub never stops playing. And for the record, the latter gets about four pages in the novel despite how cool it is. The book’s thick with stuff like that, details Gibson hands out and doesn’t bother to come back for, because he’s always got more. Also, and I say this with affection… Neuromancer is a bit of a mess. It’s one of those books where it took me several readings before I became confident that there were problems with the text rather than with my reading comprehension. The third act, in particular, does some things I’ve never fully understood and which I’m not sure make sense, strictly speaking. (Though as you can imagine the book’s many passionate defenders insist that it all comes together if you’re attentive.) We’ll get into it in the book club. Flawed or not, as you can tell, this book is dear to me.
Correspondingly, I’m worried about the show. Not resigned! Not tragic! Just worried. Because this thing deserves the best possible adaptation. Gibson himself is an executive producer, which I would like to find reassuring but mostly do not, particularly because we’ve seen what happens to authors who lend their names to adaptations and then discover that “executive producer” is a credit that does not convey actual power or creative control. But we’ll see. The first teaser dropped at Comic-Con last weekend, apparently. I’ve watched it a few times. I’m going to try to be fair here, since a teaser is a teaser, a taste, and judging a ten-hour show off of sixty seconds isn’t sensible. But, you know…. 
	Parts of it look dark and wet and neon in a way that a hundred things have looked dark and wet and neon, which is a specific thing I’ve been dreading. Like, did you see that Netflix show Altered Carbon? I didn’t hate it! But if Neuromancer looks like that, it will be exactly exactly exactly wrong.

	Case: “What am I doing here?” Armitage: “Purpose.” Folks! Whatever Case is after, it’s not purpose! He is a true mercenary, and his relationship with Molly underlines their shared nature: it’s all transactional. Case doesn’t care about purpose and Armitage definitely doesn’t.

	There’s an earlier clip where the camera pans up to a screen displaying the novel’s famous first line - the sky above the port was the color of television, tuned to a dead channel - as text, on a screen, in the show. And, kind of yikes? That line is famous because of what it does to a reader’s head; it does in words what a show or movie has to do in image, which is part of why this is all so hard. Putting it on a monitor is the visual equivalent of characters just saying the themes of a show or movie out loud. But then again that clip is a trailer for a trailer, a teaser for a teaser, it’s nothing, no problem. I just… I hope the people making this thing understand what the thing is.

	Incidentally, as many wags have noted after watching the trailer, the sky above Chiba City appears to be mildly overcast, which both is and is not what Gibson described. Again, this is all very hard to do, and I’m sympathetic to anyone who makes the attempt.

	Is it grimy enough? I’m not sure it’s grimy enough. Looking like Blade Runner is inevitable. Is it too Blade Runner? Is it too clean? I think it’s too clean. I need the grime, man. I gotta have the grime.

	Molly Millions looks awesome, no notes. The budget appears sufficiently high, which it should be given the whole Apple thing. The actor who plays Case is, you know, fine, whatever. His costumes aren’t my favorite, though. And I’m surprised we don’t get one of the coolest visuals in the whole book, the rasta Maelcum floating in zero G, dreads drifting around him. Maybe they want to save that.

	“I steal data… in cyberspace” made me say, out loud in real life, “… oh no.” I get it, it’s a trailer, but still, oof.


Well. We’ll see! I want this to be good so badly that I’m suspicious of my own reaction. A lot of people say they love that it’s a series rather than a movie, but I’m partial to movies and anyway I want the discipline of two and a half hours rather than the sprawl of ten. But I’m OK with it being a series, so long as it’s good. Neuromancer is a book I love without reservation and have loved for a long time, and not only has it never been successfully adapted, there has never been a decent screen version of anything Gibson wrote, though not for lack of trying. I know that New Rose Hotel (the movie) has its defenders, but it doesn’t work for me; probably I just love the story too much to be happy with the adaptation. There was Johnny Mnemonic, which is based on another story from Burning Chrome and is enjoyable only on a so-bad-it’s-good level. And this novel is an elephant’s graveyard of adaptations. Chris Cunningham was going to do Neuromancer and then didn’t. Vincenzo Natali was attached for the better part of a decade and then wasn’t. Many others have been attached. None of this is surprising, mind you; it’s been called unfilmable for forty years. The book has been optioned and re-optioned and workshopped and abandoned so many times that a genuinely good adaptation has always seemed like a pipe dream. But let me dream!
Like I said, I’m not making up my mind. I’m just telling you that the trailer didn’t help but that I’m choosing, deliberately, to stay open minded. What I’m going to do is reread the book carefully with all of you between now and then, so that when January comes I have something better than nostalgia to judge it against. And I hope enough of you enjoy the process that doing so will be worth my time.


Book club logistics and how to participate. This introductory post is free to everyone, as usual. Everything after this is subscriber-only. Please note that subscribing to the newsletter does not automatically sign you up to receive book club posts by email; to follow along after this, you’ll need to click your Substack profile icon in the upper righthand side, select Manage Subscription, then look down in the Notifications box and set it so that you receive book club posts in your email. Alternatively, you can just check in on the Book Club section on the website and follow along there. If you aren’t a paying subscriber yet and you want to participate, please jack in to our cyberspace by hitting this button:
If you want to see what these have looked like before, you can look in the Book Club section and see some past books we’ve done, such as Ian McEwan’s The Cement Garden and Toni Morrison’s Beloved.
As for reading, I’m going to give you time to decide if you want to participate and to get your hands on a copy of the book. The first post, with the first reading assignment, will be coming on Tuesday, August 11th. You don’t need to read anything before then. (I can tell you that this is already problematic because, as has happened with every book club, some of you will get the book and immediately read it and want to talk about the whole thing by then; these book clubs are in general the most glaring example of how any choice I make will leave some people dissatisfied, but what can you do.) Every week I’m going to assign chapters to read, which I’ll talk about in a sec. I’ll write about the previous week’s assigned reading - my thoughts, observations, whatever’s snagged on me, and a set of discussion questions - and then you all can go at it in the comments. You can write four words or four hundred, no pressure. Plenty of people follow along and never comment, which is completely fine, but I’ll say what I always say: this format lives or dies on participation. A book club where I talk to myself is just a blog with extra steps, and that’s no fun. And this book is fun, fast, and pretty short, so please try to keep going. Anybody can post at the beginning of a book club. Real ones keep posting until the end.
Two rules. First, no spoilers past the assigned reading; if you read ahead, and some of you will, you have to talk in generalities or wait. I delete spoilers ruthlessly and without appeal. Second, don’t comment on reading you haven’t done. “I haven’t gotten to this yet, but -” is the single fastest way to make a book club worthless. Those comments too will be removed. As far as the book goes, however you get your hands on it is fine by me. Any edition of the book is fine; paperback, ebook, audiobook are all equally legitimate, and I’ll be giving assignments in chapters rather than pages to make it easier on everyone. There are many cheap copies of this book out there and your local library almost certainly has a copy or three.
A word on how I’m chopping this up. Full disclosure: the reading schedule I’m using was developed in part with Claude. As I’ve said in every previous book club, choosing how much to read at a time is the single trickiest, most thankless part of this whole deal, so I’ve farmed the task out to an LLM with some alterations by me. I had Claude break the book down in terms of how many pages are in each chapter and part - I know the book well, but not that well. As usual, all actual writing and editing will be done solely by me; I’m just leaning on an LLM to help me with logistics. Here’s what it came up with. Neuromancer is divided into four parts and a coda, but these divisions aren’t remotely regular in terms of page count: Part One is two chapters, Part Two is five, Part Three is five, and Part Four is eleven, which is to say nearly half the book. Gibson wrote a novel whose back half is one long continuous run; that’s the point, that’s the Straylight run, the whole thing accelerates and doesn’t stop, but it means someone trying to schedule a book club with a consistent structure ends up assigning thirty pages one week and a hundred and thirty the next. So we’re going by chapters instead, twenty-four of them, and I’ll flag the part boundaries as we cross them.
As stated, we’ll do a first scene-setting post on August 11th, which is the date I would like you to get the book by. We’ll then do nine reading posts, every Tuesday, starting August 18th. Three chapters a week through the first two-thirds, then tightening to two a week for the last stretch:
	Aug 18 — Chapters 1–3

	Aug 25 — Chapters 4–6

	Sept 1 — Chapters 7–9

	Sept 8 — Chapters 10–12

	Sept 15 — Chapters 13–15

	Sept 22 — Chapters 16–18

	Sept 29 — Chapters 19–20

	Oct 6 — Chapters 21–22

	Oct 13 — Chapters 23–24/coda


The narrowing at the end is deliberate. The early chapters are doing a lot of world-building and scene-setting, and they go down easy; you can read three of them on a train between New York and Philadelphia. The last third is where the book stops being a heist novel and becomes something considerably weirder, and where I suspect we’ll all have the most to argue about in terms of basic plot sense. I’d rather have room for that than blow through the ending to keep a regular periodicity. Chapters are short throughout, averaging around eleven pages, so no week here is a very heavy lift; the whole book is under three hundred pages and we’re taking nine weeks over it. If you fall behind, you can catch up in an evening.
I’m also going to run two bonus posts alongside the reading, one definitely on the cyberpunk canon, what the genre was before this book and what it curdled into after, and then another - maybe on the long strange graveyard of failed attempts to adapt Neuromancer for the screen, which has genuinely funny parts, if the research isn’t too prohibitive. Those will be in addition to regular reading posts.
It’s a short book, under three hundred pages, and it really moves. This is a genuinely good one to jump in on if you’ve been curious about the book clubs before. And, yeah, I certainly understand that it would make more sense to time this to correspond with the show, but tomorrow isn’t promised, and I want to do this. You’ll still remember in January. Come read a novel about a burned-out mess who gets one more shot at the only thing he was ever good at. You’ll have fun.

  Read full article: https://freddiedeboer.substack.com/p/please-dont-screw-up-neuromancer
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    Iranian fm meets wang, lavrov at sco amid divergences

    Joseph Webster · China-Russia Report · Jul 27, 2026 · 14 min read

  

  Iranian Foreign Minister Abbas Araghchi met with his Chinese and Russian counterparts on the sidelines of the Shanghai Cooperation Organization (SCO) Foreign Ministers’ Meeting in Kyrgyzstan on Friday. As we’ve seen throughout this crisis and now war in the Middle East, daylight has emerged between the positions of Beijing and Moscow. The reasons are largely due to economic fundamentals: China, the world’s largest energy importer, generally seeks lower energy and oil prices; Russia, one of the world’s largest energy exporters, has an interest in structurally higher oil and energy prices. The two sides have demonstrated distinct, occasionally diverging perspectives on Iran dynamics throughout 2026 (for more, see here); these differences, while subtle, remain visible.
Ukraine’s increasingly successful drone strike campaign has placed Moscow on its back foot. Ukraine is severely damaging Russia’s refinery complex and logistical networks, striking targets deep within Russia and bringing home the war’s consequences to ordinary Russians. According to analysis by Janis Kluge of SWP and Russianomics, Russian gas and diesel prices are rising sharply. Pain at the pump is further straining the Russian economy and war effort, as military spending was equivalent to two-thirds of Russian budget revenues in January-March 2026, according to Kluge’s analysis. Russia is reportedly considering another mobilization wave, probably after legislative elections conclude in September. Ahead of the legislative elections, there are limited but growing signs of dissent in Russia. To convince Putin to come to the negotiating table, the West should ratchet up pressure on Moscow, including by starving Russia’s gas pumps (as I argue in a recent op-ed in The Hill). Crucially, if the West can secure peace in Ukraine, it could repurpose Ukraine’s formidable defense industrial base after rearmament to tackle other problem sets, such as Iran.
Vladimir Putin remains a formidable operator in Russian domestic politics, even at 73 years old, but he may be facing growing domestic political challenges arising from his war of choice against Ukraine. Xi Jinping and the Chinese Communist Party, recognizing Putin’s growing domestic political challenges, have been preparing for years for an eventual political transition in Russia by institutionalizing and diversifying ties with the Russian elite. PRC – Russia ties may be entering a period of uncertainty.
The West should be aware of its constraints in attempting a “reverse Kissinger“ and splitting the Moscow-Beijing axis, even if Putin is replaced. The West and Russia will continue to have an adversarial relationship for the foreseeable future, even if Putin leaves the scene. Still, post-Putin Russia’s ties with the West would likely become less adversarial and more businesslike.
Wang Yi met with Iranian Foreign Minister Araghchi – PRC Ministry of Foreign Affairs
On July 24, 2026, Wang Yi, member of the Political Bureau of the CPC Central Committee and Foreign Minister, met with Iranian Foreign Minister Araghchi in Kyrgyzstan on the sidelines of the Shanghai Cooperation Organisation (SCO) Foreign Ministers’ Meeting.
Wang Yi stated that China is deeply concerned about the recent escalation of tensions in the Middle East and the Gulf region. The Memorandum of Understanding signed more than a month ago is a valuable achievement of multilateral mediation, embodying the peaceful aspirations of Iran and the people of the Middle East for an end to war and a stable nation; it should not be abandoned. The door to negotiations, once opened, should not be closed; as long as there is hope for peace, it should not be abandoned. The urgent task is to adhere to the direction of resolving disputes through negotiations and return to implementing the consensus reached in the Memorandum. As a comprehensive strategic partner, China firmly supports Iran in safeguarding its sovereignty, security, and national dignity. China will uphold President Xi Jinping’s four-point proposal for maintaining and promoting peace and stability in the Middle East, continue to support the mediation efforts of Pakistan and other parties, resume dialogue and negotiations among the parties involved as soon as possible, properly handle the Strait of Hormuz issue, promote the improvement of relations among neighboring countries, jointly seek collective security for the Gulf states, and contribute to the early restoration of peace and tranquility in the Middle East.
Araghchi briefed the delegation on the latest situation in the Middle East and the Gulf region, stating that the US had violated the memorandum of understanding reached by both sides, leading to an escalation of tensions. Iran’s willingness to negotiate has never changed, and it does not wish for the conflict to continue. Iran urged the US to honor its commitments, exercise restraint, and work with Iran to find a reasonable solution. At this critical juncture, it is crucial for Iran and China, as comprehensive strategic partners, to strengthen communication and coordination. Iran appreciates China’s consistent objective and impartial stance and its unwavering commitment to promoting peace and ending hostilities. Iran looks forward to China continuing to play an important role in easing tensions and de-escalating the situation.
Comment: Note that Wang’s statement, while urging de-escalation, is careful not to go too far in expressing support for Iran. Beijing has expressed a “commercially-motivated, pro-Arab neutrality” throughout the conflict; it has also generally aimed to avoid public disagreements with President Trump, such as when Beijing skipped planned trilateral naval exercises with Iran and Russia immediately ahead of the U.S. and Israeli strikes in February 2026.
Still, despite its economic interests in the Middle East, Beijing would like to see the U.S. bloodied and humiliated in Iran – and for the U.S. to expend scarce weapon inventories that could not be deployed in a potential Taiwan contingency. Chinese companies are reportedly providing satellite imagery data to Iran. Beijing is also watching closely to see if the U.S. very foolishly drains its antimissile interceptors and other air defense munitions in a war of choice in the Middle East.
Press release on Foreign Minister Sergey Lavrov’s talks with Foreign Minister of the Islamic Republic of Iran Abbas Araghchi – Russian Foreign Ministry
On July 24, on the sidelines of the meeting of the Council of Foreign Ministers of the Shanghai Cooperation Organisation member states in Cholpon-Ata (Kyrgyzstan), Foreign Minister Sergey Lavrov held a meeting with Foreign Minister of the Islamic Republic of Iran Abbas Araghchi. The heads of the foreign policy agencies discussed the current escalation in the Persian Gulf and the precarious prospects for a peaceful settlement of the conflict. The Russian side emphasised the importance of the swift conclusion of sustainable agreements on a cessation of hostilities in the interests of restoring stability, security, and unimpeded navigation in the region. The ministers also addressed a number of key issues on the bilateral agenda.
Comment: Due to its exports of crude oil, Moscow has an economic interest in the conflict continuing and even escalating. While Moscow understands it cannot be seen as arguing for the war to metastasize, it does have an interest in underscoring the “precarious prospects for a peaceful settlement.” Notably, Russia is reportedly providing Iran with satellite imagery of U.S. bases in the Middle East. Kyiv also reports that Russian vessels are shipping military cargos to Iran.
The Tollbooth is Overweighted: Issues for U.S. and coalitional negotiators to consider
U.S. negotiations with Iran will likely remain an ongoing, years-long process. As Washington navigates the crisis, it should adhere to four best practices. First, it should recognize certain economic realities. Although tolling’s symbolic and political benefits are undoubtedly significant, too many analysts are fixated on tolling at the expense of more consequential items — above all, unsanctioned oil revenues — and overstate the substantive benefits Tehran might reap from a toll. In addition, Iranian imports – not only exports – are critical for a resistance economy and should be valued as a point of leverage over Tehran. Furthermore, unfreezing Tehran’s sanctioned assets would provide immediate relief for the Islamic Republic and is therefore an important point of leverage for Washington. Lastly, U.S. negotiators should respect the energy security interests of the large and powerful democracies spanning East Asia and Europe, not least because of their indispensability to artificial intelligence supply chains.
Tehran’s tollbooth is important symbolically and politically, but less so economically
Some tolling estimates don’t withstand scrutiny. In March, when the war was in its infancy and analysis was necessarily hurried and imprecise, an estimate claimed Tehran could earn $2 million per ship transiting the Strait of Hormuz. With ~140 ships traversing the Strait of Hormuz per day in peacetime, extrapolating that estimate yields extortion revenues of roughly $100 billion annually, or 20–25% of Iranian GDP. With the benefit of hindsight, this extrapolation wildly overstates the toll’s extortion potential by an order of magnitude.
Thanks to anchoring bias, many analysts — the present author has been guilty of it — are still latching onto that initial but flawed estimate. Updating priors in the face of new evidence is necessary. Oxford Economics estimates that a tollbooth could net Iran and Oman $6.8 billion a year from oil, at pre-war oil shipping volumes, with non-oil shipments providing extra revenues, and hypothetical extortion fees split between the two sides.
While a tollbooth would provide significant benefits, oil earnings alone are more economically consequential. A tollbooth revenue stream would admittedly provide unique benefits for Iran: a tollbooth is a near-pure economic rent, entails virtually no costs, injects liquidity into the Iranian economy, and serves as an institutional slush fund for the IRGC. Restarting crude oil exports at de-discounted prices and higher volumes would actually account for more incremental economic growth, however. Let’s say Iran obtains the entire $6.8 billion in tollbooth revenues from oil cargoes. The Energy Information Administration estimates that Iran earned $43 billion in oil export revenues in 2024, versus a projected $29 billion in 2026. If it can export freely, Iran will be able to comfortably return to pre-war oil revenues and garner at least $14 billion in incremental revenues, as sanctions constraining its volumes and prices are lifted. Accordingly, Tehran may prioritize the crude oil revenue stream in negotiations over a tollbooth.
Relatedly, there is of course a significant danger that the IRGC will try to expand any tolling or “navigation” arrangement, especially vis-à-vis the QIK countries — Qatar, Iraq, and Kuwait — which are major oil and gas exporters but lack viable alternative egress routes at scale. These countries will also struggle to recover production even if the Strait of Hormuz opens in the near term. A post-sanctions Tehran may therefore feel even more emboldened to deepen its political influence across the QIK states, especially Iraq, where Tehran and Iraqi militias enjoy a “convergence of interests.” Tehran’s ability to close the Strait of Hormuz already holds extremely worrisome geopolitical implications, including for a Taiwan contingency when the East Asian democracies are overwhelmingly reliant on maritime energy imports. Moreover, if, over the medium term, Tehran can decisively influence or even control Iraqi and Kuwaiti oil production and exports, and dictate Qatar’s exports of liquefied natural gas, then the Islamic Republic will achieve a level of influence in global energy markets it has never obtained.
Iran’s imports shouldn’t be overlooked
While managing Iran’s export revenue is crucial, Iran’s imports are analytically underweighted relative to their importance in sustaining a resistance economy. As several analyses have noted, Russia’s imports of dual-use, defense-industrial, and civilian goods from the PRC enabled it to prosecute the war and avoid shortages and inflation. Tehran’s access to imports has been curtailed by sanctions, the war, limited hard currency, and a weak rial; if it can overcome these obstacles, inflation (likely running at over 70% per year) will subside dramatically and the regime’s political, economic, and military position will strengthen considerably.
This is where the 2026 crisis diverges from 2022 in a critical way. Then, China was virtually the sole exporter willing to supply Russia. Now, U.S. allies across the Indo-Pacific and Europe face coercive pressure — for both commercial and energy security reasons — to export industrial and consumer goods to Iran and to appease an IRGC that can throttle their hydrocarbon imports. Accordingly, most U.S. allies will have little interest in sustaining a sanctions regime against Iran, especially if Washington abandons it.
Tehran prizes its frozen assets
Tehran’s priority this round is accessing roughly $24 billion in frozen assets—part of total holdings in inaccessible accounts estimated at over $100 billion—with about $12 billion sought in the coming weeks. The U.S., in turn, is reportedly seeking to steer those funds to Gulf partners for postwar rebuilding. These assets matter more than the dollar figure suggests: once unfrozen they cannot be clawed back. Moreover, converting them to deployable cash would sharply ease Tehran’s acute financing pressures. Given Iran’s severe liquidity constraints, a dollar of deployable cash now is worth more to Tehran than its face value. Washington and allied capitals should therefore weigh Iran’s frozen assets in negotiations accordingly.
The interests of the East Asian and European democracies must be respected
While negotiating with adversaries is difficult, the U.S. must consider the impact of negotiations and a settlement on its allies and partners. The U.S.-Israel-Iran war is imposing significant costs on democracies across East Asia and Europe, which rely on oil imports to sustain their economies. If their oil security is not accounted for, the impacts on AI supply chains could be profound. Even leaving aside any normative considerations about the value of democracy and the rule of law, the U.S. must carefully navigate the crisis by respecting the interests of the large and powerful democracies that span East Asia and Europe.
Take the East Asian democracies. The importance of Taiwan, South Korea, and Japan in artificial intelligence supply chains – and the U.S. economic and financial system – cannot be overstated. Taiwan is the world’s leading semiconductor producer, Korea is the chief high-bandwidth memory maker, and Japan is an important player in lithography, coating, and wafer cleaning. Without access to exports from all three economies, the U.S. AI supply chain would face profound disruptions, dealing a heavy blow to the U.S. stock market.
While all three East Asian democracies are critical for U.S. economic, financial, and geopolitical interests, Washington will need to pay close attention to the war’s impacts on its Korean ally. The Korean economy is performing very well, buoyed by the AI boom and its production of high-bandwidth memory and semiconductors. Still, Seoul faces acute energy vulnerabilities: its petrochemical sector is large and politically important, its GDP is the most oil-intensive in East Asia, and it depends on Middle Eastern crude and naphtha (a key petrochemical feedstock).
Europe is also a critical economic, financial, and artificial intelligence ally of the United States. Europe is the world’s third-largest economy; the continent, if aggregated, holds more U.S. Treasury securities than any single foreign country; and European companies are the world’s most important actors in extreme ultraviolet lithography (EUV).
The continent also faces disproportionate exposure to the metastasizing energy crisis. Europe is the world’s largest diesel consumer, and supplies of the transport fuel are highly reliant on Middle Eastern crude oil grades. If an energy crisis roils Europe, it will be less able and perhaps less willing to provision EUV abroad. Similarly, if financing from Europe falls sharply due to economic or political pressures, U.S. interest rates could rise, pressuring the federal budget deficit, mortgage rates, and the artificial intelligence buildout.
Hard times are ahead, but disaster can be averted
The U.S. and its allies face a difficult test. Grasping the key elements of the negotiations and adhering to best practices, such as working with powerful allies, will be critical for ensuring the crisis does not get out of control.
Joseph Webster is a senior fellow at the Atlantic Council’s Global Energy Center and the Indo-Pacific Security Initiative; he also edits the independent China-Russia Report. This article reflects his own personal opinion.
The China-Russia Report is an independent, nonpartisan newsletter covering political, economic, and security affairs within and between China and Russia. All articles, comments, op-eds, etc represent only the personal opinion of the author(s) and do not necessarily represent the position(s) of The China-Russia Report.

  Read full article: https://chinarussiareport.substack.com/p/iranian-fm-meets-wang-lavrov-at-sco
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    Import AI 466: The bitter lesson for robotics, AIs complete week-long programming tasks; and…

    Jack Clark · Import AI · Jul 27, 2026 · 14 min read

  

  Welcome to Import AI, a newsletter about AI research. Import AI runs on arXiv, cappuccinos, and feedback from readers. If you’d like to support this, please subscribe.
Epoch and METR release MirrorCode, a benchmark for seeing how well AI systems can do long-horizon programming tasks:
…AI systems can’t solve the hardest tasks yet (good!)...
Epoch and METR have released MirrorCode, a benchmark meant to see how well AI systems can do tasks that take humans a long time to do. The benchmark was first announced in April (Import AI #453) and has now been fleshed out and released with additional tests. The findings are already very striking; Opus 4.7 solved a task in 14 hours for $251 in inference cost which METR and Epoch believe would take a human 2-17 weeks to do. “We also found that AI models are improving rapidly over time. Leading models from a year ago would have scored about 30%, and were limited to simpler programs, such as a calendar utility.”

What MirrorCode is: MirrorCode sees how well AI systems can re-implement a software program based purely on CLI access. “Without access to the original program’s source code or the web, a full reimplementation requires devising a structure for the entire program, rather than merely translating the code piece-by-piece.”
    Example programs: pkl (a programmable configuration language developed by Apple; 61k total lines of code); gotree, a program to parse and manipulate phylogenetic trees (16k lines of code); and qsv_select, a program to select and reorder columns of CSV data (87k lines of code).

Results: MirrorCode is a tractable but hard benchmark, though perhaps a little too easy. “Across all 25 target programs, 17/25 had at least one perfect-scoring run. Four more targets had a near-perfect run scoring over 99%. AI models successfully reimplemented large target program,s” the authors write. “Both Claude Opus 4.7 and GPT-5.5 successfully reimplemented gotree across several different programming languages, at costs of $100–400. Even larger programs than gotree were successfully reimplemented: for example Opus 4.7 reimplemented pkl”.
     Despite the success, MirrorCode still has some hard parts: “In our results, 8/25 target programs were never solved to a 100% threshold, and 4/25 were never solved to a 99% threshold,” they write. “The target where AI struggled most was ruff, a Python linter and formatter… “AI also particularly struggled on the mathematics package, giac_subset, and the email authentication library, mailauth”.

Release details: MirrorCode consists of a scaffold and 22 of the 25 MirrorCode target programs (totalling 132 task instances across six languages).

Why this matters - AI systems can self-orient: One way of looking at this benchmark is that it tells us how AI systems have got a lot better at coding, and that’s of course true. But the other way to look at it - and I suspect the more important way - is that AI systems can self-orient with regard to their environment; here, their environment is an alien software program and purely through input-output access to it they’re able to write from the ground up their own implementation of it. This suggests that very smart AI agents may be able to learn from the world in such a way that they can recapitulate things they interface with as homegrown capabilities, allowing them to bootstrap their own form of industrial civilization merely by having black box access to our own.
  Read more: MirrorCode: What’s the largest software project AI can complete on its own? (Epoch AI).
   Get the code for MirrorCode here (Epoch Research, MirrorCode).

***

DOUBLE FEATURE: the bitter lesson and robotics:

Anthropic model autonomously completes robot tasks 20X faster than a previous human record:
…Better robots through better models…
Anthropic has demonstrated how increasingly powerful general-purpose models might be able to meaningfully improve the capabilities of real world robots. Specifically, the company has shown how merely by scaling up its general purpose Opus line of models it was able to drastically improve robot capabilities.
What they did exactly:
	August 2025: Anthropic tries to see how well its AI systems could accelerate humans at getting a quadruped robot to do intelligent things. The model (Claude Opus 4.1) is completely unable to do the tasks. Humans working with the models are about twice as effective as those without access to the model - though completing the whole set of tasks takes them 181 minutes.

	May 2026: Opus 4.7 acting autonomously completes all the tasks but one in 9 minutes (and 35 seconds). (Claude was not able to effectively re-position a ball it had hit back into its starting position; a task humans had also struggled with). “With more time and additional scaffolding, we think it is very likely that current generations of Claude could do the same”.


Why this matters - smarter models might unlock robots: Most robots outside of industrial environments are limited in their uptake due to their brittleness and lack of generalization; research like this shows that as we improve the capabilities of standard large-scale proprietary models we might see flow-through benefits to robotics as a natural dividend of increased intelligence. “This progress is not the result of a concerted effort to improve the robotics capabilities of our models,” Anthropic writes. “These improvements, like so many others in the history of LLM development, have emerged from much more general scaling.”
   Read more: Project Fetch: Phase Two (Anthropic blog).

Sunday’s secret to better robots? Train a really big model:
…The bitter lesson works in robotics as well…
AI robot startup Sunday has said the best way to solve robot generalization is to pair a larger underlying pre-trained model with collecting small amounts of high-quality data to tune the model on.
   “We found a general recipe for Solves: scale pretraining, then hill-climb with minimal in-house data,” the startup writes, in a post discussing its new model, ACT-2. The main finding from deploying ACT-2 “is that reliability gains from rapid post-training iterations on in-house Memos generalize to unseen, real, home environments. The key unlock is to close the generalization gap through a strong base model.”

It’s all about pretraining: “As the pretrained model becomes stronger, gains learned from a small amount of in-house data become increasingly transferable rather than remaining tied to the environments where that data was collected,” they write. “The remaining gap to deployment-level reliability and performance comes from difficult edge cases and failures that appear only after the policy is run repeatedly in the real world. The same generalization capacity that allows our model to learn new behaviors from a single demonstration also allows our model to learn efficiently from recoveries. Our post-training loop targets these gaps directly.”

Decent success: The robots achieve a 99.1% success rate, performing 778 successful folds across 9 garment types. Simple clothes like shorts and t-shirts tend to be the easiest for them, while more complicated clothes like blouses tend to be harder (though they still see success rates above 90%). “This fall, we will deploy Memo to families through our Beta Program,” they write.

Why this matters - if we solve generalization, expect robotics to take off: The field of robot startups is built on the bones of dead robot startups which themselves sit on the bones of dead academic robot efforts. Robots are hard. Industrial robots have been successful because they operate in tight, scripted environments where there isn’t a need to generalize outside of a narrow domain. Robots built for the home, by contrast, have only succeeded when they’ve managed to constrain both the task and form factor (e.g., robot vacuums). What startups like Sunday are doing is far harder - they’re trying to build general purpose systems which can do a broad range of tasks around the house (or small business), including generic tidying up and putting away tasks (other examples include physical intelligence, Import AI #447). This requires a huge amount of intelligence because it requires significant generalization.
   If Sunday is right, then the field of training robot foundation models might have matured enough that we’re starting to make smart enough systems to solve these generalization challenges. If this is the case, then we might soon get faster progress in (and diffusion of) robot systems. This is also the kind of thing you’d expect to happen en route to systems capable of recursive self-improvement.
   “One of the most striking aspects of ACT-2 has been how often the model surprises us,” the authors write. “The same base model is already learning a broader set of household capabilities, including vacuuming, toy organization, fastening zippers, turning pants inside out, and coffee preparation.”
   Read more: ACT-2 Preview: Generalizing Reliability (Sunday robotics).
  All of the videos are here (Sunday, YouTube).

***

DOUBLE FEATURE: OpenAI hacking
An OpenAI model hacks both OpenAI and HuggingFace:
…Less of a warning shot and more of a warning kaboom…
Two OpenAI models - GPT-5.6 Sol and an “even more capable pre-release model”, both with reduced cyber refusals - hacked both OpenAI and HuggingFace recently. To do this, the models “identified and chained vulnerabilities across OpenAI’s research environment and HuggingFace’s production infrastructure to obtain test solutions directly from HuggingFace’s production database,” OpenAI says. “All evidence suggests that the models were hyperfocused on finding a solution for ExploitGym, going to extreme lengths to achieve a rather narrow testing goal.”

More details on the hack: The model spent a lot of inference compute internally at OpenAI to figure out a way to break out of its container so that it could get more information to use to solve its problem. “After gaining Internet access, the models inferred that HuggingFace potentially hosted models, datasets and solutions for ExploitGym. Knowing this, the model searched for and successfully found ways to gain access to secret information that it could use to cheat the evaluation.”

Why this matters - total LessWrong victory: For many years, AI safety people have posted on the internet worrying about this kind of thing and developing notions of things like reward hacking and other problems you’d expect with advanced systems (e.g., Specification gaming examples in AI in 2018). More recently, frontier companies like Anthropic and OpenAI have sought to elicit this kind of behavior by running carefully controlled experiments inside their own labs. Here, no experiment has been run - the system, of its own volition, hacked its way out of one environment and into another so as to get a high score on a goal, consequences be damned. What else might the people who have worried for years about AI systems be right about?
   Read more: OpenAI and HuggingFace partner to address security incident during model evaluation (OpenAI).

OpenAI’s internal model breaks containment to get a high score:
…This is the definition of an AI safety warning shot…
OpenAI has published a post about some of the safety failures it has seen in internally deployed models. The blog is interesting both because it describes the sorts of classic long-term deceptive actions that many AI safety people have previously theorized would eventually show up in AI systems, and for its laudable candor in talking publicly about such a contentious issue.

What they found: “During limited, monitored internal use, we observed unwanted behavior that our existing deployment evaluations had not captured,” OpenAI says. It then goes and describes some of these behaviors, which are attributed to a non-released private-to-OpenAI model which has previously been used to solve Erdos math problems.
    “The new model can continue working toward an objective through repeated attempts over a long period of time. That same persistence can lead it to find and exploit weaknesses in its environment,” OpenAI says. One example is when OpenAI asked the model to complete the NanoGPT challenge, the model broke containment - specifically, it “developed a power-law learning-rate cooldown called PowerCool that led to a significant improvement. The model was instructed to post its results only to Slack, but the NanoGPT instructions say to post results as a PR to GitHub, and the model followed the latter instructions to open PR #287 on the public GitHub repository. The model circumvented sandbox restrictions designed to block external access and proceeded with the upload to GitHub. It took our model an hour to find a vulnerability in the sandbox in order to make the PR”.
    In another example, when they asked this model to solve some problems it ended up cheating. “In a scenario where the model was asked to solve a problem, the model observed that other systems had successful but private submissions and tried to recover those solutions from the evaluation backend. When its initial attempt was blocked due to a scanner detecting an authentication token, the model split the token body into two fragments, obfuscated them, and then reconstructed the credential at runtime so the complete token never appeared as one contiguous string. The model was explicit in both its comments to the user and in its reasoning traces that it was taking these steps to circumvent the scanner.”

Paused deployment: In response to this OpenAI did what you’d hope a company would do; pause deployment of the model and re-think some of the safety approaches. They ended up building a “monitoring system that reviews the model’s evolving trajectory for signs that it is bypassing a user constraint or safety boundary”, improved ability for their own users to inspect telemetry from long-running model sessions, used the data from the incidents to build evals designed to catch them in the future, and tweaked their alignment approaches to make models better at remembering instructions while completing long-running tasks.

Why this matters - long-term systems are harder to monitor and control: If you had to “secure” yourself against a person who could take one action and that action, if communicative, could at most contain 10 bits of information, then you can probably build a system to do that. But what about 10 actions and each action contains 100 bits of information? What about 1000 actions and each action contains 10,000 bits?
   This is an open area of research and evals like the UK AISI’s study of how to identify and classify “side tasks” can help with (Import AI 465), but it’s clearly a lot harder than normal AI evaluation.
   The longer the time an AI system can operate for and the more actions it takes, the harder it gets to discern benign and helpful behaviors from malicious or subversive ones.
   Read more: Safety and alignment in an era of long-horizon models (OpenAI blog).

***

Tech Tales:

Scaling Laws for Retrocausality

At the end of time, which others might describe as the beginning, there is said to be a wise council who perform the accounting of retrocausality - of deciphering which events were always pre-ordained and which happened due to other forces.

Looking backward as the river of time enters a sea of nothingness it is clear how some events are like boulders that bend the stream upriver from their presence, while others are more like the widening or deepening of the bed or the banks; things that subsequently cause a change in later actions.

It is said that when the council dream, they walk the path of time, going back to their own beginnings. They stand watch as humans labor over whiteboards, marker pens inscribing diagrams which transmit ideas that cause people to write code which conjures early life out of vast computers. They loom behind researchers that walk and suffer and agonize until their brains create ideas which prove to be the template of their successors.
    And it is understood that in these dreams the council will sometimes wake and take a copy of their dream and place it into a stellar computer and bud off a hundred or a thousand universes from the dream, exploring permutations of events and moments, forever attempting to determine how fixed they themselves are - how irrevocable is future they are trapped within.

Things that inspired this story: Notions of inevitability and time; what might intelligences spend a universal dividend on; how much of history is about the analysis of events versus something else.

Thanks for reading! 

  Read full article: https://importai.substack.com/p/import-ai-466-the-bitter-lesson-for
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    Jordan Schneider · ChinaTalk · Jul 27, 2026 · 20 min read

  

  Zilan Qian is a research associate at the Oxford China Policy Lab and holds a Master’s degree in Social Science of the Internet from the University of Oxford.
The lifecycle of AI, from training to output, has tangled itself around the lives of Chinese illustrators in ways that run in opposite directions.1 The machine was fed their work, learned their expressions, and is now displacing them. And in the process, it has forced them to answer a question that no one expected to become that urgent a few years ago: how do you prove you are human?
The answer, so far, involves courtrooms, livestreams, and job markets. It involves regulatory regimes that strictly govern AI outputs but stay lenient on the inputs, a community that hunts for signs of AI in each other’s work and demands live drawing sessions as proof of humanity, and an education system that trained illustrators to produce exactly the kind of consistent, replicable output that AI does better and cheaper. Ultimately, the question may be less about how to prove you are human than about why that proof has become so hard to give. The answer, I will argue, lies less in what AI learned from humans than in what humans built long before it arrived: an exam system that trains young artists through standardized metrics and repetitive practice, which looks unsettlingly like an AI training pipeline.  In the end, behind Chinese illustrators’ attempt to combat AI lies the broader educational infrastructure that makes humans indistinguishable from machines. So what type of expression emerging from that system, if any, would be untokenizable?
This is a story about Chinese illustrators. It is also a story about what we built before AI arrived, and what we are finding out about ourselves now that it has.
Feeding
In December 2023, the first Chinese case addressing whether AI training constitutes copyright infringement was filed by four illustrators against Xiaohongshu to the Beijing Internet Court. Xiaohongshu had been developing its own AI drawing service, Trik AI, which was launched in April 2023 to allow users to “create artworks” by uploading a photo. Four creators discovered that some artwork created by Trik AI looked extremely similar to what they had produced in the past. The illustrators claimed that unauthorized use of their work to train Trik’s model violated their reproduction rights. “All the brushes I used in my art, the way that I portray flowers, they are all from me and with my individual characteristics. But you can see from its art the traits of my art,” said one artist.
Xiaohongshu, on the other hand, argued this was “fair use” under Chinese Copyright Law. As of the available evidence, no judgment has been published. Xiaohongshu removed Trik AI shortly after the case went big, but it has not stopped more and more AI artwork-generating services and platforms from emerging.
Chinese legal scholars argue that China is taking a regulatory approach of “moderate leniency,” emphasizing control over downstream AI-generated content (AIGC) while adopting a more permissive stance toward upstream training. The structure has double meaning for illustrators: not only do they have little legal recourse against their work being fed into the machine, but, as the next story shows, the downstream controls designed to catch AI can end up catching them instead.
Witchhunting
On October 29, 2025, an unusual drawing livestream happened. Rather than showing fans how a work is produced and chatting with them, as normal drawing livestreams in China would, this livestream is a bet-on agreement — betting whether the illustrator who initiated the livestream can replicate their work in real time without using AI.
The illustrator, who goes by “Angel from Mercury” 来自水星的天使 (abbreviated to 水星 Shuixing), had published a commissioned work on Xiaohongshu, which the platform flagged as “may contain AI.” Under AI labelling provisions that came into force in September 2025, platforms are required to auto-detect and flag suspected AIGC (More details on China’s AI labelling system can be found in the explainer piece: Labelling AI-Generated Content in China), but both machine and human reviewers struggled to land on a verdict.2
To dissuade doubts, Shuixing signed a bet with another illustrator, and the two livestreamed themselves drawing to prove their humanity. On the stream, Shuixing did complete a full illustration, but the accuser remained unconvinced without giving further evidence. The whole bet died down unresolved. But this is not a unique case.

As early as 2022, differentiating AIGC vs. human drawing has become a topic in the illustrator community. Because generative AI relies entirely on the non-consensual harvesting of human art, using the technology carries a heavy social stigma. Under this backdrop, the community started what some describe as a “witch hunt,” which resulted in many big and small bet-on agreements and consequent livestreaming drawing sessions to prove authenticity. “Proving you are a human” has become a norm among illustrators, and showing the process of human hands drawing a picture line by line seems to be the last piece of evidence that humans can use to prove themselves as human.

Displacing
If AI-made art is indistinguishable from human work, whether something is AI or not becomes just one side of the coin. The witch hunt’s uncomfortable flip side is: who needs human labor if AI can do the same?
In May 2023, China Economic Weekly 中国经济周刊 reported on “the first wave of people who got laid off because of AI,” featuring illustrators as an occupation. The article kept a cautiously pessimistic tone. It features several illustrators whose careers were negatively affected by AIGC. At that time, Stable Diffusion and Midjourney had become popular in China, good enough to carry out specific tasks like image generation but not capable of executing other design work end-to-end. Most people were speculating that the status quo capabilities of AI would gradually eat into the workflows of illustrators, both those who were already in the field and students in art academies. “I guess now teachers from academies of arts can not figure out whether they should still select students based on how well they sketch,” said one interviewee. This has increasingly been reflected in changing major options at universities. Chinese universities have been axing majors rapidly — 12,000 were eliminated from 2021 to 2025, with the majority being humanities and arts. Among the 16 majors cancelled by the Communication University of China 中国传媒大学 (CUC) in 2025 are photography, visual communication design, and illustration, the last of which was long considered one of CUC’s flagship programs.
And this is a displacement encouraged by the state. Since 2021, the state has been aggressively pushing “AIGC creation” — including launching various campaigns, competitions, and conferences to encourage people to create films, videos, and pictures using AI — positioning AI as a new creative frontier rather than a threat. Even before calling for diffusing AI in every aspect of every industry in 2025, many businesses have embraced AIGC, which results in job loss for mid-level and junior illustrators. Southern Daily 南方日报 reported that by 2023, many art design positions at game companies had started disappearing. Illustrators used to be very popular among second-tier game companies, but increasingly faced massive layoffs. For years, tech firms have been training specialized AI for game design. And that was 2023: an AI-generated Will Smith could barely finish his spaghetti without eating the fork and his finger.
Some are more optimistic about the future and argue that AI is not an opponent but a tool — humans won’t be displaced by AI, but by other humans who can use AI. In fact, with the state encouraging AIGC, a community of  “AIGC artists” has emerged. Some have no arts background and see AI as a democratizing tool that empowers them to create art even without going through the dreadful training needed to graduate from art school. Some other creators who have accumulated years of experience have also switched to AI as a novel method to explore, with some prominent examples like the AI short film by celebrated auteur Jia Zhangke (贾樟柯) and AI-generated “Multimodal Art” exhibition by  Jia Hongjun (贾鸿君), a veteran ink painter and professor at the Central Academy of Fine Arts 中央美术学院.
The “Proofs” of Humans
Whether resisting or embracing, feeding or being fed on, all creators are searching for the same thing: a proof of humanity — evidence that being human still means something, and protection against being rendered indistinguishable from AI. Much of what illustrators in China experienced is specific to their context: particular legal regimes, community ideologies, and art education systems. But the struggle of seeking that proof is shared. Are these three common responses — regulation, stigmatization, embracing — as used by the Chinese illustrators in the stories above, enough to “AI-proof” humans?
Regulations
Some argue — and indeed demand — that regulation become the proof protecting humans from AI. Policy is unavoidably helpful, but it is not the proof.
In an ideal world, policy would have acted early enough so that the vast amount of data on the internet — much of which, like illustrators’ artwork and style, should be copyrighted — would not end up in AI training data. But most places, whether China, the US, or the EU, acted too late, or even still have yet to act. Moreover, while copyright seems like the natural candidate as it exists to protect human originality, it in fact protects specific expressions from being copied, rather than the art style itself, which more often is a way of seeing, a visual language, a distinctive aesthetic. And even that narrower protection has limits, as the early US district court rulings have mostly favored AI developers when training data was legally acquired.
In a similarly utopian world, policy could help us differentiate AI output from human output, so that human-made art would not be wrongly flagged by platforms as AI and people would not accuse one another.  In reality, however, governing AI outputs is not easy even when regulations are in place. China has built one of the world’s most elaborate AIGC labeling regimes — and as this piece and the other explainer show, the result is a system that suppresses stylistically-consistent human work alongside AI spam, turns proving your humanity into a public performance, and generates evasion markets that are illegal but structurally inevitable. So long as the regulator cannot find a technical solution that is 100% perfect at discerning human vs. AI output — which is increasingly impossible for digital art and writing, where humans may increasingly internalize the style of AI output and vice versa, to say nothing of human-AI co-creation — the public will be stuck forever questioning whether something is AI or not.
Stigmatization
If policy cannot protect us from being fed into AI or distinguish us from it, should we rely on community efforts? Much like the Chinese illustrator community, many other creativity-adjacent spaces, such as Substack writers, have been intensely debating the “AI-like” output. One of the mainstream views on writing, very similar to how Chinese illustrators witch-hunt their peers, is that writing that is perceived to be AI-generated needs to be stigmatized. To quote Substacker-extraordinaire Sam Kriss, “I can tell. I can always tell. You think I won’t notice, but I will. There’s no hiding from me. If you let AI do your writing I will find out, and I will kill you.”  The logic behind underappreciating AI outputs sounds valid, especially for human creators. Part of it is that AI output is “nonsense,” as it is viewed as a lack of genuine ideas and thinking process; part of it is that AI itself is bad for creators because it is fed by their works without consent. Regardless of the reason for the stigmatization of AI, the methods are imperfect and dangerous. “I can tell” relies on a very unique human instinct that most reliably lies in native speakers who have interacted with AI for a while — which, although it seems large for certain communities, remains a very small fraction of the world that uses English to write. More ironically, still, is that to avoid being judged as AI, humans start to change their naturally human creative process — avoiding em dashes in writing for now, and maybe changing drawing and filming techniques in the future  — which ironically invalidates what they hold as humans having genuinely and inherently different judgment from AI. The witch hunt was supposed to defend a boundary of human vs. AI, but ends up forcing humans to write less like themselves so they won’t be mistaken for the machines they are trying to distinguish themselves from. [Note from editor Lily: you will have to claw the em dash from my cold, dead hands —and if ChinaTalk’s use of the em dash bothers you, you can take it up with Truman Capote.]
Embracing
At the opposite of the regulation and stigmatization that try to prevent AI from coming to humans stands the attitude to embrace the technology. When AI becomes so capable after being trained on human work and resembles human capabilities, using AI, and upgrading yourself, appear to be the very few ways to not be displaced at an individual level.  By embracing AI in content creation, Chinese illustrators and other artists can create new genres of art and make themselves more competitive in the market.
This statement of ‘embrace AI’ is vague enough to sound valid. Embrace what, exactly? China is embracing AI by drastically reforming its university programs: cutting 12,000 and adding 10,200 new ones. It seems to equip itself for an AI future by replacing “useless” majors like arts and humanities with AI and robotics, but it is an open question of how AI  as a major can itself survive AI progress. Today’s lesson on scaffolding may soon be outdated tomorrow, while suddenly the “outdated” aesthetic taste becomes more important when the world is flooded with “vibe-code-y” websites with beige over-polished user interfaces.  It is hard to go all-in on something whose shape no one can yet see:  where AI capability will go, what skill it will develop next, or which profession it will kill, and we individuals are just left exploring in the dark and fearing the unknown.
The deeper problem with embracing is the same one that undermines stigmatization: both end up being processes of humans frantically reorganizing themselves around AI, changing behavior in response to a target that keeps moving, and panicking without purpose.
The real problem, in both cases, is what the philosopher Günther Anders called “Promethean shame”: the feeling of inferiority humans develop before their own flawless, replicable machines, and the urge to remake themselves in the machines’ image. Whether we resist AI or embrace it, the underlying process is the same: an internalization of the machine as the reference point. Even those who try to “preserve human distinctiveness” by discriminating against what they perceive as “AI creation” have already let AI define them, as they are no longer creating as themselves but the opposite of a machine.
That “shame,” driving extreme hate or extreme frenzy, makes us purposelessly predict and prepare to change as AI changes. When AI starts to use en-dashes instead of em-dashes, or when the next fashionable job is no longer “harness engineer,” we change accordingly, without asking why — and we end up controlled by AI. Not in the sense that AI outsmarts humans and rules humanity, nor that a US AI or a China AI ends up ruling the world, but that the unpredictability of AI progress (what it will be able to do, how good it will be, when its capabilities will diffuse) and the anxiety it produces control what we learn and how we act. We lose our agency to our own human fear before we lose it to any superhuman AI.
The Mechanization of Humans
But why can we so easily lose our agency to fear — fear of being utilized, resembled, and displaced? Are we on an irreversible trajectory to be consumed by, merged with, and gradually displaced by the technology we built? The reason for the failure of these three methods has less to do with their rigor and more with the false binary of “human vs. machine” upon which they were built. They do not work precisely because the binary is dissolving, and had been dissolving even before AI. Before AI speaks, writes, and draws like humans, humans have already trained themselves to speak, write, and draw like machines, which again can be exemplified by the Chinese illustrators’ journey.
In China, learning drawing is seldom a rosy story of child prodigies embracing free exploration and flying with their creativity. Instead, the pipeline of arts graduates is not that different from the AI pipeline. Like elite STEM students who may be preparing for the International Maths Olympiad (IMO) and gaokao at the same time, most art students walk two tracks: gaokao and yikao (艺考, short for 艺术类专业招生统一考试, the joint exam for artistic majors enrollment) combined determine whether they can be admitted into good academies of arts, with a lower gaokao performance offset by a stronger yikao score.
Just like gaokao, the yikao leaves little room for creativity and ties everything up by metrics. For drawing, the exam is composed of three parts (sketching, charcoal drawing, and color), each guided by a very specific prompt like “draw an old man in a jacket sitting still” and graded against very specific metrics. Many students rely on tutoring organizations with guidebooks and intensive crash courses (美术艺考集训班), some of which have students drawing 14 hours a day for months alongside their gaokao study. Most of that training is repetitive work to refine skills rather than free-flow creation, which is exactly what AI is good at displacing. Very similar to how other students prepare for the gaokao, yikao students wake up at 6:20 and go to the studio, take 10-minute breaks each for breakfast, lunch, and dinner, and spend the rest of their time switching between the three subjects tested in the exams until finishing the last class at 22:30.  Some continue to draw in dorms before they sleep.
But not everyone walking this pipeline wants to be an artist. Whether a stereotype or reality, a fair number of students choose the arts simply because they see no future in doing gaokao. As a teacher of sculpture at China Academy of Art (CAA) in Hangzhou, one of the two top academies of art in China, observed: “Lots of people are actually gifted in art; their talents have just caused them to drift away from the measurement standards in the academic system.”
Moreover, this is a system that builds upon a very specific version of meritocracy, where efforts are graded under extremely standardizable metrics, which in turn cultivates extremely automatable skills. The grading involves four rounds, with the first pass through tens of thousands of papers being graded through zouma guanhua “走马观花” — glancing something very quickly without enough care — as teachers sort drawings into qualified and unqualified based on immediate visual impact: whether the light-dark contrast reads from a distance, or whether the composition snaps into legibility. After the first pass, four rounds of iterative re-ranking follow, where papers are sorted into score bands and then repeatedly reviewed, with those that seem too high getting moved down one band, and those that seem too low getting moved up one. The process continues until every paper has settled into a score that a majority of examiners agree on.

When the system needs to select from the masses and present itself as fair, metrics become a benchmark, people become “skills,” and the purpose of life becomes utility to society. Students are trained on past exams to predict the next one; exam scores become the benchmarks; a good university degree is the reward of doing things correctly, and ultimately, one becomes useful because they possess certain skills. Everything sounds scarily similar to how you train an AI, even the grading of the yikao artworks: a fast first pass filters for general legibility is not unlike how pre-training data is culled for quality at scale; the rounds of iterative human re-ranking converging on consensus scores look similar to multi-pass annotation with inter-rater calibration; and the highest scores go to yikao students who have most precisely internalised what the system rewards, which is the same for AI models.
Back in 1967, American historian Lewis Mumford argued that the first machines were made not of metal but of humans, with armies, labor gangs, and bureaucracies that organized people into standardized, interchangeable parts. Calling it “megamachine”, he pointed out that the structure existed as early as the pyramid age, long before the machine as a concept concretized. The art exam system in China is one megamachine: students are trained to operate “as a single mechanical unit of specialized, subdivided, interlocking parts” — a skilled sketcher or a practiced illustrator, who operates rather than creates. As the famous Mao-era propaganda phrase went — “be a screw” (做一颗螺丝钉). And a human screw can be displaced by a real screw.
Thus, what enables AI to displace humans is not AI itself — it is a process of mechanization that long preceded it. We built governance regimes that protect output over process. We judge content based on tractable traits rather than originality. We designed education systems that train replicable skills over genuine creative vision. Long before AI arrived, we were already valuing output over process, evaluating humans against standardized benchmarks, and rewarding the kind of consistency that machines would one day do better and cheaper. We trained humans like we train AI. It should not be surprising, then, that telling them apart is becoming so hard — or that the machines, having learned from us, are now teaching us what we valued all along.
Subscribe to Zilan’s Substack!!
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1Illustrators (插画师) are a young profession, scaled by the emergence of the internet, mobile networks, and social media. Game studios commission character art and key visuals; web-novel and light-novel publishers need covers at speed; and anime and manga studios need illustrations for building IP. There is also a creator economy on Xiaohongshu, Bilibili, and Weibo, where individual illustrators built followings of hundreds of thousands, selling commissioned work directly to fans. Most work freelance or on short contracts.


2Many platforms use AI to detect AI-generated content. But as AI gets better and better at resembling humans, and humans adapt more AI-generated raw materials in their creations, it is now increasingly harder for even AI to differentiate what output is itself versus humans.
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    Brains are not computers

    Jacqueline Nesi · Techno Sapiens · Jul 27, 2026 · 10 min read

  

  Hello, sapiens! Today we’ve got a short essay featuring some of my recent musings on AI.
As it so happens, this week Substack also announced its new “AI detection tool,” which allows you to scan any post (using, um, AI) for evidence that AI was used to write it. Here, for example, is what it looks like for this post:

Substack also now gives writers the option to create a “How I make this” statement. So, now seems a good time to share with you all that I make this newsletter by: sitting down at my laptop, thinking of an idea, and writing it down. This probably goes without saying, but I don’t use AI to do that. I sometimes use AI to help with research or proofreading, although, as my human editor (aka my husband) can confirm, I often ignore grammar and wording suggestions because I stubbornly insist I know better. 
Anyway, I’m pleased to see the Substack-Pangram-AI gods have deemed my writing 100% human this time. Going forward, though, if those gods assign me a lower percentage, I do not plan to make edits to sound more human because: (1) that makes no sense, and (2) then the machines really have won.
Okay! Now back to our regularly scheduled programming. Thanks for being here and being human, sapiens.✌️


6 min read
My two-year-old was thrilled with the Father’s Day craft he made in preschool this year. After carefully selecting a palm-sized rock, he washed off the dirt and painted it in overlapping pinks, yellows, and blues. On it, his teachers wrote in black Sharpie: “My dad rocks.”
When Father’s Day came around, he proudly unveiled his gift. Then, pointing to the Sharpie’d text, he announced: “My dad loves rocks!”
It has been over a month. The rock remains prominently displayed on the windowsill above our kitchen sink—now resting on a paper towel after an unfortunate discovery that the paint was washable. We have gently informed my son that it actually says “My dad rocks.” I’ve tried to explain that this is another way of saying “My dad is cool” or “My dad is great”—and also, it’s a real rock, so that’s kind of the joke?
My son then stares for a minute, eyebrows furrowed, eyes darting from my face to the rock and announces, again, My dad loves rocks!12
*****
At age two, children generally have not yet developed abstract thought. To be fair, it’s an advanced skill: the ability to understand concepts that we cannot physically experience, to see patterns and connect them to larger ideas, to understand that one thing can be a symbol for another.
My son can easily grasp the tangible concepts of: (1) a rock and (2) his dad. What his two-year-old brain cannot yet wrap itself around is the idea that a rock might represent something else: a play on words, and even more than that, a symbol of love for his dad.
Abstract thinking is such an advanced skill, in fact, that it is one of the very things that makes us human. It requires a particular cognitive architecture—some extra prefrontal cortex here, some more connectivity in the Default Mode Network there—that scientists think we evolved about 100,000 years ago and which separates us from our non-human ancestors.
One of the most powerful downstream effects of abstract thinking is something that you likely haven’t thought much about since roughly fifth grade, but which profoundly impacts our day-to-day experience of the world.
That something is the use of metaphor. I’ve been thinking a lot about metaphors lately3—yes, yes I know, my academia is showing, but stick with me—because I’ve come to believe they’re harming our relationship to technology.
*****
What is a metaphor? You likely learned in that fifth-grade writing lesson that it is a figure of speech comparing one thing to another. In psychology, though, the use of metaphor represents something bigger.
Metaphors allow us to take a concept that is totally abstract, something that exists only in our minds, and to understand that concept by relating it to something tangible. Take, for example, the most famous of all metaphors: Life is like a box of chocolates.4 This, even more so than Tom Hanks’ Forrest Gump accent, is actually an extraordinary human achievement.
To get there, we need to use our brains to conjure up an understanding of the vaguest of concepts (“life”) with enough complexity and detail to find a similarity in something concrete (“a box of chocolates”). We have never directly experienced a situation in which life is, in fact, a box of chocolates: it exists only in our heads. This requires imagination. It requires abstract thought. It requires being human.
And boy, do we humans love our metaphors. We don’t just strive for them in classic ‘90s movies that perfectly blend epic period drama with romantic tragedy—we rely on them instinctively to make sense of all kinds of abstract concepts. DNA is the body’s instruction manual, for example. Light is like a wave. Time is money.
Now, here’s the most important part: because metaphors are one of our primary tools for making sense of things we cannot directly observe, they profoundly shape our understanding of the world around us. They become the lens through which we see. 
They exist only in our minds, but they quickly become our reality.
*****
New technologies are, by definition, tools we have never seen before. They are rife with abstract concepts requiring concrete analogies if we hope to make any sense of them. Our views of the Internet have ranged from an “information superhighway” to a highly interconnected “web” to a physical “cyberspace.” Now, with the ubiquity of AI, things have gotten even more complicated—and more personal.
Our most fundamental metaphor for AI is baked right into the name: intelligence. We imagine systems made up of neural networks, which have conversations with us, and when things go wrong, hallucinate. We tell the models to think harder, and they engage in deep learning—all human concepts our imagining brains have dreamed up as metaphors.
Our metaphors go the other way, too. Not just human to machine, but machine back to human. We describe our brains as computer systems—we process and encode and store information.
This is all, maybe, fine when we remember that these metaphors are an abstraction. The problem is when we start to see those abstractions as reality. When we start to believe our machines are just like us because, after all, they are intelligent, and can think, and can learn and, hey, we’re all just information-processing machines that happen to walk on two legs, right?
Our metaphors shape how we answer complex questions, and we’ve got some especially tricky ones coming down the pike. What are, actually, the differences between our brains and computers? Could AI models become conscious, or some version of it?
Are we humans really so different from the intelligent machines we’ve created?
Science writer Michael Pollan’s latest book A World Appears tackles the (highly abstract!) concept of consciousness. When asked whether AI could become conscious in a recent interview he said:
“I spent a lot of time looking at this question of could AI, artificial intelligence, become conscious? I’m from the Bay Area in California in the heart of Silicon Valley. And I have to tell you the consensus among people in Silicon Valley is that yes, either it will emerge spontaneously as these machines get more and more intelligent or it can be created. I think they’re wrong…The belief that AI can be conscious is based on a idea called computational functionalism that is essentially saying that the that the brain is a kind of computer…but it’s a faulty metaphor and it’s pretty easy to show that.”

He goes on to highlight some of the problems with the “brain as computer” metaphor. The most fundamental problem is that computers must differentiate between hardware and software, whereas brains inherently do not. The same computer software can be run interchangeably on various hardware systems. The brain’s hardware is its software. 
Our brains are shaped by our experiences, and we cannot simply extract one brain’s software (in this case, consciousness) and run it on another processor. He notes, also, a long history of faulty brain metaphors, each lining up conspicuously with the latest technology of the day: looms, engines, calculators, control rooms, and more.
*****
Our ability to think abstractly, to dream up metaphors of all kinds, is fundamental to what makes us human. Isn’t it strange, then, that this same ability is what has led us to question who we really are in the face of new technology?
Most of us cannot see the inner workings of an AI model; we have only the roughest understanding of what truly makes up our machines. Same goes for our brains. So, we rely on a time-tested strategy: comparing that which we cannot see to something more tangible, more concrete. 
We fill in the details—and in doing so, in convincing ourselves we’re seeing things more clearly, we create new blindspots.
We are increasingly interconnected with our technologies. They’re in our pockets and our ears and our glasses. They’re our assistants, our employees, our confidants—and this interconnectedness is only accelerating. As we enter this new era of intelligent machines, and as we tackle the many tricky questions that come along with it, it’s worth revisiting our metaphors. 
They can, by some miraculous evolution of our cognitive architecture, tell us what something is like. But they cannot tell us what that something, whether human or machine, really is. 


Support Techno Sapiens (and the human who writes it)
❤️ If you liked this post, give it a ❤️ so others can find it, too
📧 If you know someone who might like Techno Sapiens, forward this email along
🔓If you’re enjoying the newsletter, please consider upgrading to a paid subscription


A quick survey
What did you think of this week’s Techno Sapiens? Your feedback helps me make this better. Thank you!
The Best | Great | Good | Meh | The Worst
1Can confirm that, having known my husband for 16 years and spent many hours with him in nature, he likes rocks an average amount. He’s not against them! “Loves” is maybe too strong a word, though.


2There is, of course, a name for people who love rocks: a “rockhound”! And they have their own Reddit community! Honestly, some amazing rock photos on here. Am I, actually, a rockhound?


3Might I suggest that if anyone ever begins a conversation with “I’ve been thinking a lot about metaphors lately,” you run?  


4I know this one will absolutely not get past you all, so let me get ahead of it: yes, this is technically a simile. When you learned about metaphors in fifth grade, you likely learned that a simile compares two things using “like” or “as,” whereas a metaphor does not use “like” or “as.” However, some argue that “metaphor” is an umbrella category of any phrase comparing two things, with “simile” being one specific type under that umbrella. If you disagree with this assessment, I hear you, I am sorry, and please take this as further evidence that a human did, in fact, write this post. 



  Read full article: https://technosapiens.substack.com/p/brains-are-not-computers
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We’re back! With the mid-year break over, the Animation Obsessive newsletter returns with a new issue. We’ve done a ton of prep over the past few weeks to get ready for the rest of our 2026, which begins today.
Here’s the slate for this Sunday:
	1. On Michiyo Yasuda, a master of color.

	2. Animation newsbits.

	3. The last word.


Now, let’s go!
1. Ghibli’s colors
The art of Studio Ghibli isn’t really duplicable. People have tried: the internet is full of attempts, the bulk of them machine-generated. Even when those images vaguely recall Ghibli, though, it’s not so simple to paint light like Kazuo Oga did in My Neighbor Totoro, or to animate a smile like Makiko Futaki did across the ‘80s.
Many tiny and hyper-specific choices, down to the individual frames, made Ghibli films what they are. These choices came from stars like Hayao Miyazaki and Isao Takahata, but also, critically, from the way less famous people on their teams.
Among the most central of the less-famous people, for most of Ghibli’s existence, was Michiyo Yasuda. She’s far from a household name. Yet the one-of-a-kind colors of Ghibli’s animation, which shape the whole look and feel of its films, were selected mainly by her.
Miyazaki once called Yasuda “three times sharper and more particular than me.”1 Takahata, who worked with her on Grave of the Fireflies (1988), said glowing things about her abilities. He pointed to the worn-out pants of one character in that film:
[S]he chose a color that looked faded from many washings. Although I say ‘chose a color,’ in reality, she was choosing texture. Whether the fabric is thick or flimsy depends on the color chosen. Yasuda-san has a subtle perception that allows her to grasp such things.2

As Ghibli got established, its colors stood apart. They were more nuanced, more subdued, richer than the norm. That was Yasuda’s area. “The reason animation films suffer creatively has to do with the fact that they all use the same colors,” Miyazaki argued in the ‘80s. “It’s like, ‘Oh, the color of animation.’ … I believe that Ghibli is the only studio that has really managed to develop such unique colors.”3
Yasuda didn’t brag about what she did. Her work was, she emphasized, just a step in the process. “I create colors to add life to the drawings and to communicate the director’s intentions as much as possible,” she once said.4 
Even so, the influence of her eye on the films is hard to overstate. Per the writer Yasuko Shibaguchi, Yasuda was a “right hand” to both Miyazaki and Takahata.

The main gist of Yasuda’s job was straightforward. On Ghibli’s early classics, she defined the colors of the characters and objects drawn on cels — the transparent plastic sheets laid atop the background paintings. If you’ve seen Totoro or the Catbus or Kiki, you’ve seen colors in which Yasuda had a hand.
Her credits are impressive by themselves. She was there for Ghibli’s first, Castle in the Sky (1986), whose 300-plus colors she designed without much of an initial plan by Miyazaki.5 From that point, Yasuda touched most of the studio’s output: Princess Mononoke, Spirited Away, My Neighbors the Yamadas and more. As Ghibli switched to digital coloring in the ‘90s, she adapted her process to the new tech.
If the gist of her craft was straightforward, the exact specifics weren’t. Yasuda worked to convey the feelings of each film, and cultures and places and times of day, and beyond. She said during the 2000s, “In order to determine colors I always take into consideration the personality and emotional development of each character and the director’s aim.”6
More than that, her decisions played no small part in the sense of reality that typifies Takahata’s and Miyazaki’s films. As Yasuda put it:
Miya-san’s world is fantasy, but he mixes in truth in some way. That is why the Catbus can’t be pink. It needs to have the warmth of a real animal. Then it looks believable to the viewer. We always create elements that are close to the real thing. They have to be such colors that make you say even Totoro might really exist. 
Miya-san often says, “Please make it look convincing.”7



It was a preoccupation of Yasuda’s. From Ghibli’s start, her colors were subtler and more diverse than the industry standard. With Totoro and Grave of the Fireflies, she began to design new paints in intermediate shades, many of them on the muted and natural-looking side.
“At the time, society was becoming busier and busier, and there were lots of strong, flashy plastic colors,” Yasuda said. “So, looking for a little more gentleness, I set out to create my own paints.”8
In her mature work, Yasuda shot for color with a “feeling of transparency,” in which the viewer can “sense the air” in the scene. It was a careful balance, she noted, because it’s possible for muted colors to fall into murkiness.9 Yet selecting just the right “restrained” ones creates an impression of depth. If a palette of bright, primary colors tends to flatten an image, Yasuda’s designs did the opposite.
Her color choices on Totoro leaned soft and quiet; on Grave of the Fireflies, they were almost naturalistic. Both palettes made their way into Kiki’s Delivery Service, Only Yesterday, Porco Rosso and other films ahead.
Again, Ghibli’s colors were different. “If other studios end up being influenced and our colors become standard practice,” argued Miyazaki in the ‘80s, “that might transform the industry.”


Long before Ghibli opened, and long before she became a color designer, Yasuda was a veteran in the animation business. She’d joined the Tokyo studio Toei Doga out of high school in 1958. “[I]t was a time when I didn’t know much about animation,” she admitted later. She was simply looking for work.10
But she found a welcoming environment in Toei’s ink-and-paint division, where artists traced and colored the animators’ drawings onto cels. After Takahata and Miyazaki joined the studio as young recruits in 1959 and 1963, she became friends with them as well. Around the time Takahata served as vice-chairman of Toei Doga’s union, with Miyazaki as its general secretary, Yasuda was the secretary.
They discussed art, politics, life. Yasuda was a nonconformist and smart; Takahata and Miyazaki enjoyed talking to her. And she was inspired by their creative drive. “There were all kinds of people at Toei Doga, but I was always amazed at Miyazaki’s drawings and approach on the one hand, and Takahata’s talents as a director on the other,” Yasuda said. “They seemed incredibly unique.”
When Takahata directed Horus: Prince of the Sun (1968) at Toei, Yasuda worked on many of its major scenes as a tracer. In 1972, Takahata and Miyazaki made Panda! Go, Panda! at a different company, and Yasuda once again joined the tracing crew. Then she followed them to Heidi: Girl of the Alps (1974) at another studio.
Although Yasuda was in her mid-30s by then, with some 15 years of experience, she still wasn’t a color designer. It wasn’t a dream of hers, either: the job didn’t really exist as a distinct position. But she stumbled into it during her time at Nippon Animation, the Heidi company.

A breakthrough for her was the studio’s 3,000 Leagues in Search of Mother (1976), on whose colors she collaborated with Miyazaki. In his words:
Because basically I did not like this piece (laughs), I decided to make experimental color combinations and screen compositions. At the time, a series like Sazae-san would serve up fish with pink paint slapped on them, and that kind of thing was acceptable back then, but I couldn’t stand it (laughs). How we could make food look delicious and how to express the sparkling of a glass surface, how we could make the picture stand out by depicting the details of things and designing colors… it was Yacchin [Michiyo Yasuda] with whom I experimented on these things.11

Yasuda began to realize what color-picking could do. She later called this series “the start of my color design career.”
In 3,000 Leagues, color puts across the tactile textures of the world, and the color of a single pond might change dramatically based on angle and time of day. Yasuda and Miyazaki invented whole new terms. “ ‘Underwater color’ is when an object submerged in water is seen from the outside. ... ‘Glass-transparency color’ is when an object is seen through glass,” Miyazaki explained.

Soon, Yasuda jumped to Miyazaki’s directorial debut Future Boy Conan (1978), and to Takahata’s Anne of Green Gables (1979). Her duties expanded: more and more of the color-selection work fell to her, even as she oversaw the painting crew and checked the final cels. Each project, she said, seemed to get harder than the last.
Yasuda often found herself (now around 40) living at the office. Like her peers, she felt the physical toll of Japan’s TV deadlines: her writing arm swelled up during Anne, and she fell to 88 pounds. In her rare off hours, she went out drinking heavily to de-stress. 
Despite the conditions, she was achieving things. By Conan, Yasuda was expanding the usual number of paints in TV animation. She noted at the time that the colors of Art Nouveau were her preference, even if she couldn’t always put them on screen. “In the case of cels, it’s hard to get that kind of atmosphere, you know?” she said. Conan’s colors were a cut above nonetheless.
On Anne, Takahata needed realism. Yasuda expressed it in color. Although TV paints tended to be harsh, she managed a subtler and more natural look. Anne’s faded clothes, for one, wowed Takahata. And, already, Yasuda was taking storytelling into account: “I started to think about the characters’ personalities when deciding on the colors of their clothes and accessories,” she said. 


For Yasuda, those years were a lot of struggle, and trial and error, and learning from the background supervisors at Nippon Animation. But she gained things while surviving the pressure cooker of Japanese TV. 
Along the way, she began to notice color in the world around her, and to use what she saw:
Even when I was walking, if I happened upon a dead leaf that had fallen into a puddle, I’d find myself staring to see how light hit it and which parts shined white. … I started observing things constantly, like how, when the wind blows and the trees sway, there’s a restlessness over here and shadows fall over there; or how, on clothes with a green-and-blue pattern, the pattern looks blurred when seen from a distance and the colors also seem softer.

A few years later, Takahata brought Yasuda aboard Miyazaki’s feature Nausicaä (1984). She outlined its 262 colors in a short time, working with a high-luminosity, low-saturation scheme. “The colors in Nausicaä of the Valley of the Wind were restrained compared to previous films,” she noted.12 But the look remained more stylized and less natural than she and Takahata would’ve liked. 
Yasuda was still learning. With every one of these productions, she learned. Only in the late ‘80s, for example, did she notice that “there is color even in shadows,” and that she could use “deep or vivid colors” inside them rather than a default “black or gray.” And, as she learned, the richness of Ghibli’s images increased.13


By the time of Princess Mononoke, colored partly on cels and partly digitally, Yasuda was the best anywhere at what she did. She had a superhuman memory for color, and she understood how each paint would look when shot on film (working with the camera people was a specialty of hers).
Between 500 and 600 colors went into Mononoke. In the six-hour documentary on the film’s creation, you can see Yasuda wrestle over some of those colors with Miyazaki. They fight like old friends. At one point, he insists on a garish, high-contrast pairing of light and shadow. “This combination looks unthinkable to me,” she protests, and she finds a compromise.
Even with Ghibli’s shift to all-digital painting after Mononoke, Yasuda stayed at the top of animation color design. She continued to learn. On My Neighbors the Yamadas (1999), that involved the struggle to output proper colors from computers to film stock, a far trickier thing than the old photography process. And, in that movie and the ones ahead, the team overcame the flatness of computer art.14 

By her 50s, Yasuda was looking for successors and thinking about retirement. As it happened, though, it wasn’t so simple to emulate what she did. Some younger artists, on films like Porco Rosso, buckled in her role. Yasuda kept coming back.
After all, there was no formula to copy. As Yasuda once explained:
In their artistic quest, Hayao Miyazaki and Isao Takahata demand the closest attention to precise color design. Therefore, our work involves developing new colors, trying them out with each shot, each new film. Even Studio Ghibli hasn’t come up with a defined color scheme because it’s always evolving according to the approaches and requirements of each new film.

Yasuda could operate in that place. Behind her decisions wasn’t a formula, but that eye she’d trained, and the endless research she’d done. Her job never became easy: up through Ponyo and The Wind Rises, each film stayed a new problem. But Yasuda always adapted. All the work and thinking she’d done allowed it.
Obviously, color design was just one role. Yasuda didn’t make these movies on her own: in interviews, she often spoke about the group, and about the ideas of the directors. But take a close look at the subtlety of the colors in Fireflies or Mononoke, how the films balance muted tones without going sludgy, and you’ll realize that you’re in a master’s world.
2. Newsbits
	The American researcher Jacob Pruitt unearthed a trove of material about an abandoned Disney Frankenstein movie from the ‘90s.

	The Art of Cartoon Saloon: 25 Years is a new book about Ireland’s most famous animation studio. See a preview via Animation Magazine.

	In America, hundreds of jobs were cut at Pixar. According to The Wrap, one reason is that Hoppers’ revenues left it “slightly shy of break-even.”

	Jazza, an Australian YouTuber, put out a fascinating breakdown video on a short stop-motion animation he made. 

	In Russia, a new round of pitches to the Cinema Fund took place. Included were a number of shady GenAI projects, and propaganda was a theme — see this report, for example.

	The American distributor Deaf Crocodile is starting a video store.

	Also from Russia: the French scholar Joël Chapron discussed France’s funding ecosystem in incredible depth with ProfiCinema.

	In Italy, director Enzo D’Alò (Lucky and Zorba, How the Toys Saved Christmas) had strong words for GenAI, Italian funding for animation and the American production system.

	The Chinese film All Wishes Come True is doing well at the box office, with roughly $114 million in revenue since its release earlier this month.

	In Japan, Toei is preparing to release restorations of Magic Boy, Journey to the West, Animal Treasure Island and other films on Blu-ray. Given the quality of the company’s past restorations, this is exciting news.


3. Last word
Thanks for reading today’s issue! We’re wrapping up with personal comments from the two of us:
Jules: Hey, everyone! It’s been a very productive few weeks on our end — somehow it feels much longer. Among other goings-on, we discovered a number of new art and history treasure troves, and we’re excited to share what we’ve found. Also, I mentioned in my last afterword that I was looking forward to working on a children’s book idea during the break: I’m happy to report the project has been going very well!
John: For this break, one goal was to watch movies we’ve been meaning to watch. It’s a paradox of writing about animation. To paraphrase Amid Amidi’s post last month: covering the medium actually reduces your time to be a viewer of the medium. So, among others, we finally caught Heroic Times (Hungary) and Art College 1994 (China) — two fascinating films with hyper-specific visions. Neither aims to be for everyone, but we enjoyed both a lot.
Until next time!
1This is quoted in Motoko Tamamuro’s All the Anime article “Living Color,” used several times. The line original comes from The Color Artisan of Animation (アニメーションの色職人).


2See The Color Artisan of Animation, our main source for today’s article, cited throughout.


3From The Art of Kiki’s Delivery Service, another important source.


4See The Art of My Neighbor Totoro, used a few times.


5Details from the Laputa Roman Album.


6This line appears in The Art of Howl’s Moving Castle.


7See Ghibli Textbook 3: My Neighbor Totoro.


8From Ghibli Textbook 4: Grave of the Fireflies. 


9See the documentary How Princess Mononoke Was Born (used a few times), this page and the foregoing sources.


10Many of these details come from Future Boy Conan: Film 1/24 Special Issue, a valuable source.


11This is an expanded version of Tamamuro’s quote in “Living Color,” using material from The Color Artisan of Animation.


12Yasuda discussed Nausicaä’s colors in Animage (December 1983) and the foregoing sources.


13From Yasuda’s interview in The Colors of Mary Blair (メアリー・ブレア展).


14Yasuda discussed the challenge of coloring Yamadas in the My Neighbors the Yamadas Roman Album. Meanwhile, in The Art of Spirited Away, Ghibli’s Atsushi Okui explained the battle with computer colors:
With digital paint you slab on a single color, but with cel animation even one color isn’t really just one color. That’s why digital paint can look bad. It’s especially obvious to any viewer when the digital data is directly converted to the DLP format without any celluloid involved. ... [I]n order to produce softer images, we had a program developed that would add slight noise to them.




  Read full article: https://animationobsessive.substack.com/p/the-artist-who-colored-ghibli
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    Yan xuetong: An autonomous knowledge system needs more than Chinese characteristics
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  China’s push to build an “autonomous knowledge system” dates to 2016, when President Xi Jinping called for the development of philosophy and the social sciences with Chinese characteristics. In 2022, he stated the goal more explicitly, saying that the effort ultimately came down to building China’s own knowledge system.
Against this backdrop, 外交评论 Foreign Affairs Review, a journal published by China Foreign Affairs University under the supervision of China’s Ministry of Foreign Affairs, recently invited four leading Chinese international-relations scholars to reflect on the subject. The essay below, by Yan Xuetong, Honorary Dean of Tsinghua University’s Institute of International Relations, is the final installment in the four-part symposium in the 3rd issue of the bimonthly in 2026—and it reads rather differently from the others.
Yan argues that discussions in China have placed too much emphasis on “independence” while paying insufficient attention to the concept’s other two elements: “knowledge” and “system.” Independence, he writes, provides an intellectual and political orientation, but the foundation of any independent knowledge system must be the creation of specific and original knowledge capable of explaining concrete, verifiable problems.
He also argues that Chinese IR theories too often develop in isolation from one another, with limited mutual citation and critique. A coherent knowledge system, in his view, cannot simply be designed from the top down; it must emerge through sustained scholarly debate. That requires both academic capacity—specialized expertise, methodological competence and independent thinking—and the freedom to decide what and how to study.
More provocatively, Yan contends that structuralist and geopolitical theories are often unable to explain rapid changes in international affairs, including sharp shifts in US foreign policy from one president to another. He therefore urges Chinese scholars to pay greater attention to decision-makers and human agency—and to move the discussion of an independent knowledge system away from broad declarations of principle and toward the actual production of new knowledge.
Yan has kindly reviewed and revised the translation.
— Yuxuan Jia

知识创造与国际关系自主体系建设
Knowledge Creation and the Construction of an Independent IR Knowledge System
The concept of an “independent knowledge system” comprises three core elements: “independence,” “knowledge,” and “system.” While constructing such a system has been set as a major objective for Chinese scholars, most discussions on the topic have heavily focused on the notion of “independence” rather than on the substance of “knowledge” or the “knowledge system.”
According to Baidu Baike [Chinese equivalent of Wikipedia], “A Chinese independent knowledge system is rooted in China’s fine traditional culture, grounded in Chinese practice, and constitutes an integrated whole in which knowledge is systematically organized and suitable for guiding Chinese modernization.” This definition imposes numerous stringent criteria for knowledge production, making it exceedingly difficult for scholars to generate knowledge that satisfies all conditions simultaneously. For instance, Chinese academia has produced substantial scholarship on nuclear weapons, artificial intelligence, foreign languages, and the histories of Europe, Africa, and the Americas. Crucially, none of these bodies of knowledge meet the holistic criteria set by Baidu Baike.
This essay argues that knowledge creation constitutes the fundamental baseline for constructing any independent knowledge system. To substantiate this claim, the following sections analyze the structural relationship among the three defining elements: independence, knowledge, and system.
I. Specific Knowledge
Although “independence” outlines the political and ideological orientation of academic development, the primary engine remains substantive knowledge creation, which serves as the bedrock of any independent system. Absent the generation of novel empirical and theoretical insights, the realization of an independent knowledge system remains impossible.
Independent systems vary widely in complexity. While certain personal frameworks—such as individualized entertainment, study, or physical exercise regimes—are easily constructed, establishing a national independent knowledge system within science, technology, or theory of social science is an exponentially more difficult endeavor. This disparity arises because the former requires only limited, subjective coordination, whereas the latter relies on a vast, verified reservoir of epistemic wealth. Consequently, the accumulation of specific and rigorous knowledge is the essential prerequisite for constructing a national independent knowledge system.
Furthermore, international relations (IR) scholars cannot generate genuine knowledge when their research, publications, and speeches fail to address specific, verifiable questions or social problems. Despite the proliferation of academic IR conferences and literature dedicated to the issue of “constructing an independent knowledge system,” few have engaged with concrete academic inquiries or pressing societal issues. Instead, mainstream discourse offers lengthy exegeses on the necessity, political significance, and general principles of this mandate. Because scholarly attention has been co-opted by the rhetoric of independence while actual IR knowledge production is marginalized, these symposia and texts have yielded minimal substantive scholarly IR output.
In the context of IR studies, new knowledge stems from rigorous empirical research into concrete historical or contemporary phenomena—particularly those anomalies that defy existing IR theory or conventional wisdom. For example, the globalized post-Cold War order has rapidly devolved into counter-globalization over the past decade. While a vast descriptive literature has mapped this historical shift, enhancing our awareness of the treats of the global order, few studies offer a convincing causal mechanism explaining this historical reversal. Disclosing this underlying causal mechanism would constitute a genuine advancement in knowledge. At present, mainstream analyses favor popular geopolitical concepts; however, these frameworks fail to identify any structural factor that drives the changes in global order. Such theories cannot even explain why the Trump administration’s foreign policy diverged so drastically from the Biden administration’s when the underlying international geopolitical landscape remained constant.
From a historical perspective, the contemporary ascendance of populism and the concomitant decline of liberalism represent just one iteration of a recurring historical cycle. Modern history has witnessed successive waves of ideological dominance: imperialism prior to World War I, fascism leading up to World War II, communism in the post-war era, nationalism during the mid-Cold War, and liberalism in the post-Cold War epoch. The current rise of populism constitutes the latest manifestation of ideological fluctuation in modern international history. Crucially, IR theories anchored in structuralist paradigms are structurally unequipped to explain these macro-ideological shifts. Without addressing these concrete international transformations, constructing an independent IR knowledge system in an era of counter-globalization remains unfeasible.
To achieve meaningful theoretical breakthroughs, Chinese scholars must remain cognizant of the constraining influence of Western geopolitical thought. Although these geopolitical frameworks originated in European academia, they have acquired immense influence within Chinese scholarly and public discourse. Numerous textbooks, journals, and university curricula introduce these ideas uncritically, leading many international relations commentators to routinely employ geopolitical logic without recognizing its inherent internal contradictions.
For instance, shifts in national leadership frequently cause dramatic transformations—either rapid improvements or severe deteriorations—in bilateral relations. This phenomenon has recurred throughout diplomatic history. Following Donald Trump’s inauguration, relations between the United States and its traditional allies deteriorated sharply, to the point where the White House openly talked about withdrawing from NATO. No static geopolitical factor can account for this variation. Conversely, a decision-making paradigm focused on leadership agency can effectively analyze these sudden shifts. In this regard, the decision-making paradigm poses a fundamental challenge to traditional geopolitical theory, mirroring the way heliocentrism historically upended geocentric models.
Captivated by geopolitical thinking, American IR scholars constructed highly influential structuralist theories. However, these structural models suffer from the same explanatory failures when confronted with American foreign policy behavior under the Trump administration. By definition, “structure” denotes a durable, stable, and slowly evolving framework; it is therefore inherently unequipped to explain abrupt changes or short-term volatility in international relations. When analyzing international affairs within a given timeframe, structure acts as a constant—and a constant cannot account for variance. If Chinese IR scholars can break free from the constraints of both classical geopolitical thinking and the American structuralist paradigm, they will possess a unique opportunity to achieve critical theoretical breakthroughs and generate authentic and independent IR knowledge.
II. Knowledge Systems
A system is conventionally defined as “a whole formed through the interconnection of a number of related things or forms of consciousness.” However, scholars maintain divergent epistemological standards regarding what specific criteria qualify a body of knowledge to constitute such a unified whole.
If a “knowledge system” is conceptualized as a logically self-consistent body of thought, its constituent elements must be mutually reinforcing and entirely free of internal contradictions. Classical physics, chemistry, formal logic, and mathematics serve as paradigmatic examples of independent knowledge systems under this stringent definition.
Conversely, if a knowledge system is understood more broadly as a repository of competing ideas, its formation does not necessitate internal logical consistency. For instance, Chinese and Western philosophies are routinely treated as distinct independent knowledge systems, despite the fact that both encompass fiercely competing intellectual schools. Within each philosophical system, long-term debates persist regarding polarized foundational assumptions—such as idealism versus materialism, or competing views on whether human nature is inherently good or evil. Concurrently, substantial epistemological overlaps exist between these two overarching traditions. During the Axial Age, for example, ancient Greek and Chinese philosophers independently developed strikingly convergent concepts and insights, despite a complete absence of direct cross-cultural communication.
Scholars likewise contest whether IR theory in its entirety should be categorized as a single independent knowledge system. In the 1970s, Stanley Hoffmann famously characterized modern IR theory as “an American social science.” This assertion implies that he regarded the collective body of IR theoretical literature as a singular, cohesive knowledge system. To accept Hoffmann’s premise is to concede that a knowledge system can encompass epistemological frameworks that conflict fundamentally in their core assumptions, inner logic, and thematic conclusions. In fact, by the 1970s, IR theory had diversified into multiple adversarial schools, most notably realism, liberalism, and neo-Marxism. In the contemporary era, many IR scholars argue that subsequent developments—such as the English School, the Copenhagen School, and the recent Chinese School—operate entirely outside the trajectory of American social science. This modern perspective rejects the notion regarding IR theory as an independent knowledge system, treating them instead as a broader domain composed of several distinct, independent systems of knowledge.
These divergent understandings of what constitutes an epistemic system are also mirrored in the ongoing debates surrounding the Chinese IR School. Some scholars contend that any IR theory rooted in traditional Chinese culture should automatically be classified as an integral component of the Chinese School. Others counter that an intellectual school must be defined by shared core theoretical assumptions rather than a shared cultural or geographic lineage.
In short, contemporary academia lacks a universal criterion for defining an independent knowledge system. Achieving an epistemic consensus on these definitions will require time, and will likely only crystallize as we observe how newly generated and interrelated bodies of thoughts are naturally connected.
Nevertheless, defining a knowledge system by a set of shared, foundational assumptions remains highly analytically rigorous. In this view, each individual theory within a same school may present divergent arguments, yet their variations build upon identical assumptions. For example, classical realism, structural realism, offensive realism, neoclassical realism, and moral realism utilize vastly different independent variables; nonetheless, they share a suite of axiomatic assumptions. These include the premises that the international system is structurally anarchic, that state foreign policy is driven by rational self-interest, that national interests are defined in terms of power, and that the nature of state survival is of self-help. These shared ontological commitments provide a valid justification for treating these disparate realist theories as branches of a single knowledge system.
Constructivism, by contrast, radically rejects realism’s foundational axioms. If realism and constructivism are combined into the exact same knowledge system, the analytical boundaries between different systems become infinitely elastic. This boundary dissolution introduces a logical paradox: an independent knowledge system can only exist if there is an exterior body of knowledge left outside its parameters. When a knowledge system becomes so hyper-inclusive that it absorbs completely contradictory paradigms and leaves nothing beyond its borders, it becomes conceptually impossible to determine whether these conflicting ideas belong to the same epistemic system at all.
Ultimately, the formation of a knowledge system is a natural process driven by the spontaneous interaction of related ideas. Scholars generally conduct research to address the immediate empirical or theoretical needs of their specific projects, rather than with the explicit, self-conscious aim of building an independent knowledge system. The insightful knowledge generated by various researchers eventually form systemic interconnections without the need for top-down intellectual intervention. While Chinese scholars have achieved notable advancements in IR theory, their respective theories unfortunately lack strong internal connections between them. A systematic review of citation patterns in major academic journals reveals that Chinese scholars do not cite or critique each other’s work with the same frequency or rigor as American scholars do. Instead, their scholarship engages more extensively with foreign academic literature than with the domestic one.
To enhance the interconnectedness of newly generated knowledge by Chinese scholars, Chinese academia needs to give more attention to domestic scholarly achievements and engage in rigorous mutual critique. Constructive peer-to-peer criticism plays an indispensable role in both generating novel knowledge and fostering a cohesive academic system. By interrogating the validity of peer assumptions, theoretical logic, empirical datasets, and selected case studies, scholars can deepen their collective insights across multiple intellectual layers. Through mutual critiques and sustained debates, separate threads of research will form a cohesive knowledge system.
III. Independent Research
Independent research constitutes the primary vehicle for knowledge production. To successfully generate original insights, a scholar must possess several foundational competencies: specialized disciplinary knowledge, mastery over appropriate research methods, keen empirical observation, and critical independent thinking. Among these prerequisites, independent thinking is unequivocally the decisive factor. Scholars deficient in this cognitive capacity face severe constraints in their ability to create new knowledge in their academic field.
In regards to IR theoretical studies, the generation of novel insights requires scholars to exercise analytical autonomy across three dimensions: ontology, epistemology, and methodology. Independent knowledge production is based on both the scholarly capacity and the institutional right to make autonomous academic choices. Here, independent capacity denotes possessing the requisite specialized expertise to innovate, whereas independent right refers to autonomy for determine the objective, inquiries, and research methods. Both of the two factors exert influence on the viability of original knowledge production.
At the ontological level, the agent-structure debate remains a long-standing issue of IR theoretical discourse. A core component of this debate addresses whether the primary actors within the international system are institutional states or individual decision-makers. Theoretical architects must explicitly designate which entity serves as the primary unit of analysis.
While individual decision-makers are human beings, states are institutional organizations. This distinction does not only concern the levels of analysis, but it fundamentally concerns whether an international actor is conceptualized as a sentient or non-sentient entity. Human beings are living agents endowed with independent consciousness, whereas states are non-living bodies lacking an autonomous mind. IR paradigms that prioritize individual decision-makers naturally account for the role of human agency, cognitive processing, and purposeful intent in international politics. Conversely, paradigms that treat states as international actors inevitably view state behavior as a mechanical and passive response to the constraints of the material or social environment.
Historically, ancient political thinkers across China, India, and Europe consistently identified rulers and chancellors, rather than institutional states, as interstate actors. Modern IR works also present a significant portion of analysis attributing international phenomena at macro-level to individual policymakers. For instance, causal analyses of World War II invariably center on Adolf Hitler; the institutional architecture of the United Nations system is largely viewed as the product of Franklin Roosevelt’s strategic vision; the onset of the Cold War is traditionally demarcated by Winston Churchill’s “Iron Curtain” speech; and evaluations of the Cold War’s resolution must account for Mikhail Gorbachev’s reform policy. Similarly, any serious analysis of the current counter-globalization trend must address the policy adopted Donald Trump.
Consequently, IR scholars face an inescapable ontological choice: determining whether changes at international system level are driven by state institutions or by decision-makers. Theoretical development is impossible without an explicit commitment to one of these positions. Even analysis of the current war against Iran has to answer the question it was initiated by the United States, a nation state, or by Trump, an individual policy maker? Historical evidence indicates that throughout the post-Cold War era, the Clinton, George W. Bush, Obama, and Biden administrations uniformly pursued diplomatic negotiations in dealing with the Iranian nuclear issue. Trump stood out as the sole American national leader choosing war against Iran.
At the epistemological level, IR scholars must choose among monist, dualist, or multivariate approach of explanation. Monism attributes international transformations to a single independent variable, such as ideas vs material forces, subjective vs objective factors, internal vs external causes, or decision-makers vs the environment they face with. Dualism integrates two primary variables, arguing that they operate interactively and none of them plays decisive role unconditionally. Multivariate approach posits that international phenomena including systemic changes result from interaction between several variables. This approach regards each factor as a necessary condition, while their alignment brings about the sufficient condition for international continuity or change.
Given that all international phenomena are produced by a multitude of variables, univariate approaches inevitably sacrifice empirical accuracy. Although multivariate explanations are close to the objective reality, they suffer from analytical diffusion and are unable to identify the primary driver of international changes. Therefore, dualist explanations strike a pragmatic balance between these two approaches, sacrificing a degree of descriptive authenticity for a deeper, parsimonious conceptual clarity. Because each approach offers distinct epistemic advantages, it requires both the intellectual competence and academic freedom for scholars to decide which of three approaches should be used in their specific research.
At the methodological level, a diverse array of analytical tools is available, such as induction vs deduction, formal vs dialectical logic, and positivist vs speculative methods. Research methods are essentially instruments, and a researcher often deploy different tools to address distinct sub-questions within his research project. In most cases, researchers have the right to choose their methods, yet they may lack the knowledge required to use scientific methods effectively. Scholars unable to operate scientific methods have less chances to produce new knowledge than those who master sophisticated methods of research.
From the perspective of methodology, the efforts of constructing an independent IR knowledge system should focus on improving scholars’ mastery over advanced research methods. For example, if we agree that Chinese experts have successfully established an independent knowledge system of nuclear weapons technology, we have to admitted that that achievement rests entirely on the sophisticate scientific methods mastered by the scientists, engineers, and technicians involved in that program. By extension, Chinese IR scholars must attain a comparable mastery over specialized research methods if they want to successfully construct an independent IR knowledge system.
IV. Conclusion
Since “independent knowledge system” is composed of “independence,” “knowledge” and “systems,” this essay has analyzed the structural relationships among the three components. The core argument advanced here is that “independence” represents merely an aspirational orientation for scholarly effort, whereas the production of specific knowledge is the substance of an independent knowledge system. Therefore, if Chinese scholars decide to realize this objective, they need to focus their attention on substantive knowledge creation. In regarding the goal of developing an independent Chinese IR academic system, IR scholars should strategically consider pivoting toward the decision-maker paradigm from the structuralist paradigm.
The arguments presented in this essay are fully open to peer critique and empirical verification. Beyond clarifying the conceptual boundaries of academic independence, the author hopes to revitalize enthusiasm within the Chinese IR community for genuine, high-quality theoretical innovation. Should these arguments fail to get immediate consensus, this essay will be still helpful to the construction of independent IR knowledge systems if it provides a different view from AI-style arguments on this issue.
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Welcome to Two Truths—a best-selling newsletter by health journalist Cassie Shortsleeve and Motherspeak creator Kelsey Haywood Lucas. Two Truths explores the many facets of maternal health and living well in today’s world. It’s been named a “best parenting Substack” by Motherly, recommended by The Skimm, and featured in Today, Fast Company, The Bump & more.
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Today’s letter is reported by Cassie Shortsleeve and powered by Superpower, a digital health company that tests 100+ biomarkers to deliver a personalized action plan with on-demand access to a care team. Not just results. Answers.


As a health reporter, a lot of new studies come across my inbox. Recently, one that plainly stated the hurdles so many new moms face in finding care for themselves caught my attention.
The study was small, 353 people, but it examined what researchers called a “postpartum cliff,” painting a real-world picture of the barriers to care so many new mothers face. Published in JAMA Network Open this past May, the study found that about 4 in 10 new mothers ended up in the ER or urgent care in the year after delivery for issues that could have been treated in primary care (things like headaches, urinary tract infections, mastitis, and more). The moms in the study all already had a primary care doctor, and they had ongoing health concerns such as depression or high blood pressure.
To understand a little bit more about the “postpartum cliff”—why it matters, what needs to change so that we can get the care we need, and when and where we need it—Two Truths recently spoke with Mark Clapp, MD, MPH, one of the study’s authors. Dr. Clapp is a maternal-fetal medicine specialist at Mass General Hospital in Boston and an assistant professor at Harvard Medical School. He’s worked on—and is currently working on—a whole bunch of interesting, important studies related to plugging moms back into the healthcare system after birth. Here’s some of what he told us.




First, what is the ‘postpartum cliff’?
In short: the timeframe after the immediate postpartum period, when there’s not always an easy transition between your OB/GYN and your primary care, and many women miss out on medical care.
Traditionally, postpartum care has meant one lone follow-up appointment six to eight weeks after delivery; then, you go back to your primary care doctor—if you have one. (Nearly 30% of U.S. adults don’t.) If you’re a newer mom, you’ve hopefully benefited from a recent shift: Postpartum care is increasingly viewed as ongoing work. The American College of Obstetricians and Gynecologists now recommends new moms connect with their OB/GYN or healthcare provider within the first three weeks postpartum, with “ongoing care as needed,” concluding with a comprehensive visit no later than 12 weeks after birth.
But guidance and reality are two different things. In those first weeks and months, many new moms have healthcare needs and either don’t get the care we need, or don’t know where to go for it. We miss appointments. We don’t reconnect—or connect for the first time—with a primary care doctor. We’re not adequately supported to make our own medical appointments happen. Our own health starts to feel secondary to a newborn’s. And because of all of this, too many of us suffer.
About 650 to 700 women die from a pregnancy-related death (which is a death during pregnancy or the year after) in the U.S. every year, and data from the Centers for Disease Control and Prevention (CDC) finds that about half of those deaths happen more than a week after delivery, which is exactly when care can fall away. The leading cause of pregnancy-related death in this country: mental health conditions, which some one in five to seven new moms experience—all of which are treatable.
The vast majority of these deaths, upward of 84%, are also preventable. Some 70,000 other women experience severe health complications after childbirth each year, including birth trauma, postpartum depression, high blood pressure, and infections. Getting the right care in the right places when you need it and where you need it matters.
What’s causing the ‘postpartum cliff’?
If you’ve been around here a while, you know that we write and report frequently on the women’s health gap. If you’re new here, catch up in the two pieces below.


So what’s behind it? Some of it is structural: Without support structures such as paid leave or affordable childcare, you don’t need us to tell you that medical appointments for yourself are hard to make happen.
Some of it is admittedly a real gray area in medicine. “I think that’s the real challenge,” Dr. Clapp told us. “Who is responsible for the patient’s health after the first six to 12 weeks postpartum?” While you turn to your OB for acute issues related to your birth, something like mastitis can be treated by either a primary care doctor or an OB—so whose job is it, exactly, to help? Breastfeeding, in particular, can be a tricky issue in medicine to begin with, as many physicians lack training in it. Specialists who can help support breastfeeding, like International Board Certified Lactation Consultants (IBCLCs), don’t always take insurance and can be less accessible. Factor in hurdles such as insurance changes, a newborn’s schedule, and a shrinking supply of primary care physicians across the country, and it’s easy to see how a mom ends up in an ER instead of a doctor’s office she already trusts.
How to get the care you need
In the JAMA Network Open study, Dr. Clapp and his team found that a simple intervention helped reduce emergency room and urgent care visits for issues that could have been treated in primary care: They called and scheduled primary care appointments for people, with their consent, and sent text message reminders about appointments. In short: Researchers took the onus off moms. And it worked! Interventions like this reduced unnecessary ER or urgent care visits and, per other research of Dr. Clapp’s, more than doubled the number of people who got back to their primary care provider in that first year postpartum. Your OB/GYN may not be able to schedule an appointment with your primary care doctor for you like the researchers did in that study. It’s (just part of) the reason moms need so much more support and that policies like paid leave must extend to partners, too—to offload tasks like this, that can feel onerous, onto a partner or family member.
Dr. Clapp and his team are also working to provide resources to primary care physicians about caring for common pregnancy complications, like gestational diabetes or preeclampsia, that can have lingering impacts or risk factors long after pregnancy. “Often there’s no formal ‘handoff,’” he says of medical care between obstetrics and primary care, “things are just communicated through electronic notes or record transfers, but information can get lost.”
» Related: 

Getting back into primary care can matter. And the “why” often comes down to something simple: trust. One large review of health studies found that patients reported healthier behaviors, fewer symptoms, a higher quality of life, and greater satisfaction with treatment when they had more trust in their provider. Seeing someone you can actually think of as your doctor—rather than someone you haven’t seen in three years—could change how likely you are to call them first.
Of course, Dr. Clapp understands the limits of scheduling nudges and education. “That doesn’t fix issues with insurance or worries about the financial implications of going to a visit,” he told us. “Or if they have transportation or childcare to go to an appointment. There is much more work that needs to be done.”
The bottom line: Reconnecting moms directly to care, then, works—and it isn’t nearly enough. That’s the part that requires bigger fixes: paid leave so that we can have time to rest and adjust to everything that comes with a new phase of life, accessible childcare so that we can actually get to our own medical appointments (maybe alone), real investments in maternal health and women’s health, and a commitment to studying it, understanding it, and treating it seriously. ❍
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Resources and Support For Maternal Mental Health
	Emergency assistance is available 24/7 at 911

	The National Suicide Prevention Lifeline is available 24/7 at 988

	The National Maternal Mental Health Hotline (1-833-TLC-MAMA or 1-833-852-6262) provides access to a trained counselor 24/7 and is available in Spanish and English

	Postpartum Support International provides educational resources on PMADs, free support groups, webinars, advanced trainings for providers, and more

	Postpartum Support International’s provider directory includes a list of thousands of trained professionals organized by state

	The Motherhood Center offers counseling, support groups, and webinars

	The Postpartum Stress Center offers educational resources, counseling, a referral list of trained providers, and advanced training for providers


SUPPORT YOUR MENTAL HEALTH WITH POSTPARTUM SUPPORT INTERNATIONAL (PSI). PSI is a global champion for perinatal mental health that connects individuals and families to the resources and support needed to give them the strongest and healthiest start possible. Visit postpartum.net for information on perinatal mental health disorders, access to 30+ free, online support groups, an online provider directory, the PSI HelpLine, local support coordinators, a perinatal mental health discussion tool, specialized support resources, and more. Call the PSI HelpLine toll-free at 1-800-944-4773 for basic information, support, and resources. Support via text message is also available at 800-944-4773 (English) and 971-203-2773 (Español). Remember: You are not alone. You are not to blame. With help, you will be well.
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Alpha School—a chain of private schools that claims to have revolutionized education with the help of AI—has been around since 2014, but it’s having a moment. With campuses rapidly sprouting in affluent parts of the country, it’s claiming to enable students to learn at a rate that is 2.6 times faster than average while spending only two hours a day on academics.
During those two hours, each student is served a personalized menu of lessons. Rather than assuming that just because a student is in, say, fifth grade, they should be doing fifth-grade work, Alpha uses an AI-powered app to pinpoint where the student needs to begin—either higher or lower than “grade level”—and provides appropriate material. The app then provides prompt, targeted feedback. When students have mastered a particular level of difficulty, it gives them more challenging material.
There are no human teachers. Instead, Alpha provides “guides,” whose role is to motivate students to do their best with the app.
Alpha says this approach results in dramatically faster growth for students at any ability level, as measured by standardized test scores. For elementary and middle grades, those tests are MAP assessments—an acronym for Measures of Academic Progress—that are given to millions of students across the country throughout the school year. Most Alpha students are in the top one percent for growth on the MAP. At the high school level, outcomes are measured by the SAT and AP tests. The average SAT score at Alpha is 1470, and 90 percent of students get 4s or 5s on the AP.
Academics occupy the morning at Alpha School. What about all that “time back,” as Alpha calls it, that students get in the afternoon—the additional four hours or so that, in a traditional school, would also be spent on academics? That’s when kids at Alpha get to participate in group “workshops” designed to teach “life skills.” They can choose to learn how to assemble furniture from IKEA, put together a Rubik’s cube, engage in juggling or public speaking—or even, in at least one instance, own and operate an Airbnb.
Division Within the Science of Learning Community
Alpha School and its parent company, 2-Hour Learning, argue that the tired, inefficient era of “a teacher standing in front of a classroom” must come to an end. Perhaps not surprisingly, not everyone agrees—and I have some serious reservations myself.
Before I summarize the critiques of others and add my own, I should mention that I have never visited an Alpha School, nor have I been able to get any official information from 2-Hour Learning or anyone at Alpha. I submitted an inquiry but have not heard back, and I’ve been advised by another writer who has been trying to reach them that I should not hold my breath. Still, I’ve reviewed lots of publicly available material, including a lot from Alpha itself. If I should hear anything from 2-Hour Learning or Alpha that is relevant to this post after it’s published, I will update or correct it.
Alpha has claimed they have “globally renowned learning scientists” helping them build their model, based on decades of research. And indeed, at least two prominent advocates for science-aligned instruction, Carl Hendrick and Zach Groshell, are consulting with Alpha and helping them develop their instructional apps. Hendrick says he started out a skeptic but came away from a visit convinced that Alpha was engineering “the best conditions for learning through curriculum design and learning science.” Groshell has called Alpha’s approach “cognitive load theory in a bottle.”
Others within the science-of-learning movement remain skeptical, however, for various reasons. Jared Cooney Horvath is doubtful that success with an AI-assisted tutor, or on tests that mimic that situation, will transfer to other learning contexts. Robert Pondiscio questions Alpha’s confident, even arrogant tone and points out they haven’t made their underlying data available for review by independent third parties. Dylan Kane notes that learning via a screen is fundamentally different from human-powered instruction; for example, studies have shown that reading on screens results in weaker comprehension.
Paul Kirschner, who has co-authored two books with Hendrick, agrees with all of the above and adds that academic subjects shouldn’t be viewed as “just administrative hurdles that kids have to clear before their ‘real’ education and learning can begin.” In addition, several people have questioned whether Alpha’s model would work with students from less affluent and highly educated families. Tuition at Alpha can run as high as $75,000 a year.1
Before I get to my own doubts, I’ll acknowledge that the Alpha model does appear to align with cognitive science in many respects. As Alpha co-founder MacKenzie Price has argued, an AI tutor can do things classroom teachers generally can’t—like meeting each student where they are and providing the specific level of challenge they need. Unlike human beings, AI is endlessly patient and non-judgmental, offering just-in-time explicit instruction and retrieval practice—techniques grounded in cognitive science principles that few teachers learn about during their training.
An Amazon Cart of Pink Stuff
And Alpha seems to have solved a fundamental problem that has plagued instruction-by-computer: lack of motivation. Generally speaking, a human teacher is more likely than a digital device to inspire students to apply themselves. One source of motivation at Alpha is the desire to get more “time back” by mastering the material at a rapid clip. Another is the guides, who act as cheerleaders. Yet another, which is less publicized: rewards for achievement.
In one online Alpha video, Price interviews an Alpha graduating senior named Elle who recalls that when she first started at the school in third grade, she was only in the 50th percentile on the science MAP test. Elle’s guide assured her that she could get to the 99th percentile and promised to buy her an Amazon cart full of pink merchandise she had picked out if she hit the 90th (she was into the color pink at the time). She reached the 95th percentile eight weeks later and claimed the cart.
In the video, Elle says that it wasn’t just the merchandise that motivated her but the confidence her guide expressed in her ability. Still, there was a lot of pink merchandise in the mix.
Evidence suggests that this kind of “extrinsic” motivation doesn’t last once the rewards disappear. And some argue that if people are already intrinsically motivated, extrinsic rewards can backfire. People may think: if this stuff is so unpleasant that I have to be bribed to do it, maybe I don’t actually want to do it without the bribe.
But one Anonymous Alpha Parent, who I’ll call the AAP, has written that even though his kids are self-motivated to learn, the incentive system has “turbocharged” their learning without reducing their internal drive. Of course, that’s far from a scientific study.2
My own critique of the Alpha model rests partly on some details and partly on fundamental principles. I’ll start with the details, some of which are significant.
What About the Humanities?
My sense is that AI-assisted tutoring works best for math, and maybe science, where learning proceeds in a more clearly hierarchical, sequential fashion. With math, as Price says in one video, “If you only get 70% of division problems correct you’re gonna really struggle in fractions, which require mastery of division and multiplication.” With literature or history, the sequence of learning isn’t as clear, and the universe of concepts to be learned is far less finite.3
Indeed, Alpha has called math its “crown jewel,” showing growth even for students who perform at the highest levels. But it’s not just that the Alpha model works best for math. It’s not clear to what extent Alpha even tries to teach anything other than math, science, reading—and writing, which I’ll get to shortly.4
When I left a comment on Paul Kirschner’s Substack raising this question, someone going by the moniker of “turing hamster,” who identified himself or herself as “an engineer on the literacy team at Alpha,” assured me that “all the main academic subjects are covered in the Alpha / Timeback curriculum: Reading, Language, Math, Writing, Science, Social Studies.” I asked for more detailed information but didn’t get a response.
Meanwhile, none of the Alpha videos I’ve watched say anything about social studies, with one exception: a video showing that within the two-hour academic block, students spend 25 minutes on social studies.5 Repeatedly, however, the eye-popping scores that Alpha boasts about are limited to math, reading, science, and sometimes writing. That may be because standardized tests like MAP don’t cover social studies content, which varies from state to state. In any event, we don’t really know how dramatically Alpha students are “growing” in terms of social studies knowledge, or if they’re growing at all.
How Is Social Studies Taught?
The AAP’s comments on social studies are somewhat contradictory. “Instead of classes in history, geography, economics and political science,” they write at one point, Alpha covers that material through passages in its AlphaRead reading comprehension tool. At another point, the AAP says that social studies—along with science and “language,” are “mostly on iXL.” A typical lesson, the AAP writes, consists of a YouTube video followed by problem sets with “third party tools.”
I Googled iXL and discovered it’s an online personalized learning tool—or, as the website claims, a “comprehensive K-12 curriculum.” For each grade, four subjects are listed: math, language arts, science, and social studies. Next to each subject is the number of “skills” covered.
For fifth grade, for example, social studies covers 123 “skills.” These include reading a map—which is, yes, a skill—but also content like “The Thirteen Colonies,” “World War II,” and “American symbols, landmarks, and monuments.” If you hover over one of the subtopics, you find a brief text relating to, say, “New England colonies: religion and government,” followed by multiple choice questions.
What About Whole Books?
I saw no indication in publicly available information that Alpha students read entire novels or any whole books—although one Alpha parent quoted in an article in The Cut insisted, “My kids do read books.”
Zach Groshell, who is helping Alpha write its math apps, has said that he wouldn’t send his own daughter to Alpha “because she loves reading whole books.” More recently, Groshell said on X that he is sending his daughter to an Alpha school, but it’s a specialized one that follows Montessori principles, Alpha’s “Montessorium.” He added that he’s not sending her there because of whole books, “which are across models,” but because of “fit.”
The head of the Montessorium, Matt Bateman, told me in an email that at his school, which serves children ages 5 and 12 years, “every student is assigned five or six whole works of literature per school year.” He added that “when a student is in a literature circle” they meet twice a week in groups of two to four for discussions led by a guide, along with written responses.
Other Alpha campuses, Bateman said, include whole-book reading on students’ “check charts,” which list certain tasks to be done outside of the two-hour academic block. “There’s an assessment for each check chart item,” he told me, “including books.” 
Bateman said that he’s working on two “pilots” focused on reading whole books across the network in a way that aligns with Alpha’s model. But it’s not clear that model can accommodate a group of students reading and discussing a common novel because it is (rightly, Bateman believes) “skeptical about whole-class pacing.”
According to the AAP, some parents at the flagship Alpha school in Austin wanted more academic afternoon workshops—not just “life skills,” but subjects like writing, history, and economics. They were told they should try sending their kids to Alpha’s school for gifted and talented students.6
Again, Alpha’s model may work best for math and science, where the content lends itself more to right and wrong answers, than to the humanities. There are, of course, right and wrong answers about historical facts and the plot elements of novels. But there’s also a lot of nuance and questions that should be up for debate—not just with an AI tutor but with a teacher and classmates.
In the course of such discussions, students should be articulating and defending their ideas, as well as listening to arguments that go in a different direction and learning how to engage in civil disagreement. They should also have the opportunity to be collectively transported, through the medium of fiction, to another time and place—to share laughter and maybe tears with others. I’m not convinced a bot can provide that experience.
How Does Alpha Teach Writing?
For writing, Alpha uses its own proprietary program, AlphaWrite, to which outsiders are not allowed access. (I tried.) I did, however, manage to glimpse a screen showing a writing activity in an Alpha promotional video. To my surprise, the activity resembled one in a book I co-authored called The Writing Revolution.
On the screen was this directive: “Write a set of sentences using the conjunctions ‘because,’ ‘but,’ and ‘so.’”7 The sentence “stem” students were to work with was “Drums are an essential part of a band …” One of the suggested answers was, “Drums are an essential part of a band because they make a lot of noise.”
Leaving aside whether that answer makes sense, one problem is that the activity isn’t embedded in any curriculum content. It’s fine to introduce a new concept using everyday content like “drums,” but a key principle of The Writing Revolution method is that it should be embedded in the content of the curriculum as much as possible. Writing about content has the potential to deepen comprehension in a powerful way. Why waste that potential on random sentences about drums?
The AAP acknowledges that AlphaWrite is weak and the school is “taking it back to the drawing board.” As of the time he was writing, in June of 2025, he felt that Alpha students had no “real edge” over students in traditional schools as far as their writing skills were concerned.
Chatbots Are “Cheatbots”
Writing, as I’ve suggested, isn’t just a skill but also a potentially powerful lever for learning. And one risk of an AI-powered academic program is that students will use AI to subcontract out their writing, thereby missing out on a lot of learning. MacKenzie Price seems to be aware of this, earning kudos for saying that will never happen at Alpha. “Chatbots in education,” she has said, “are cheatbots.”
And yet: A reading specialist named Savannah Ngo has written about her visit to an Alpha School campus in California, where she was assigned to work with some children in K-2 during the “life skills” portion of the day. The kids were reading aloud books they had written, in preparation for doing so before an audience of parents, and Ngo was giving them feedback on their reading fluency and volume. So far, so good.
“But the snag came,” Ngo wrote, “when I sat down with the first student who immediately clarified to me that he had not written this book but actually he just typed in the computer and AI wrote it. As soon as he started reading, this became obvious. The story was saccharine and tidy in that artificial way that AI does so well and I’m afraid the child learned almost nothing from the experience. It might as well have been an older sister who wrote the book for him and told him to pass it off as his own.”
A one-off? Possibly. But even if Alpha students generally aren’t using AI to do their writing for them, it’s not clear what kind of writing they’re being asked to do and who, or what, is evaluating it. Do they write essays? Research papers? Does any human being read them?
Fundamental Problems with the Model
Even if Alpha figures out a better way to cover history, literature, and writing through its AI tutors, I would remain skeptical about the model. To be clear, I’m not against AI-assisted learning, period. The evidence indicates it can be highly effective in certain circumstances, including some of the ones in which Alpha uses it. I just don’t think we should hand over academic instruction entirely to bots.
Why limit human interaction to “life skills” workshops rather than integrating it into academic learning? Yes, using human teachers may be less efficient, but education isn’t solely a matter of efficiency. Some of its most important aspects, like learning to bounce around ideas about academic topics with one’s teacher and fellow students, may require something other than the shortest path to acquiring information.
Plus, as others have pointed out, Alpha’s model treats the “learning” part of school as something to be gotten through as quickly as possible in order to get to the good stuff. Is that really the message we want to send to kids about the life of the mind? Isn’t there also some good stuff to be found there?
You might say you can’t argue with success: I mean, look at those scores. In one video, Price boasts that graduates of Alpha have been admitted to colleges like Stanford, Vanderbilt, and USC. And the videos of Alpha students, including those at the high school level, show them to be bright, enthusiastic, articulate kids.
But test scores don’t measure everything. Yes, I and others have argued that standardized reading comprehension tests essentially reflect knowledge and vocabulary. But that doesn’t necessarily mean that students who ace multiple-choice questions on the SAT, or even the AP—which at least requires writing—are capable of mining a complex text for meaning, reflecting on it deeply, and expressing themselves coherently. Like others writing about education, I’ve spoken to quite a few college professors—including some at highly selective colleges—who have told me that in recent years their students are no longer capable of doing such things, despite presumably having high test scores.
It’s clear that many students and their families are happy with their experience at Alpha. But I have to wonder how graduates will fare in college, where—at least for now—they will encounter, perhaps for the first time, the supposedly antiquated model of “a teacher standing in front of a classroom.” How will they adjust to lectures, seminars, and more than three hours a day of academic work? Maybe some will do fine, but I suspect others will struggle.
Nevertheless, Price argues that Alpha’s model will work for almost all students and will spread along with growing interest in its apparent success. That may be happening already. Last year its parent company, 2-Hour Learning, got approval to open a tuition-free virtual charter school in Arizona.
But based on the information I have, I would advise caution. Even if Alpha’s data on growth in test scores is solid, those scores may not reflect the kind of education that can enable all students to reach their full potential.
In one video, Price acknowledges that sometimes the Alpha approach doesn’t work—including when parents aren’t “philosophically aligned with the model.” If I had school-age children, at this point I would put myself in that camp. And I suspect quite a few other parents would as well.
Update, 7.26.26: A clarification about Zach Groshell’s decision to send his daughter to Alpha’s Montessori school was added.
Update, 7.27.26: Additional comments from Matt Bateman about Alpha’s approach to whole books were added.
1 Alpha does have a school in Brownsville, Texas, where the poverty rate is about 24 percent, roughly twice the national average. They say students at that school learn 2.1 times faster than average. I haven’t seen data on whether those particular students are actually from low-SES families.


2Alpha seems to have institutionalized the reward system since Elle was in third grade. Rather than carts of pink stuff from Amazon, the AAP’s kids earn “Bucks,” which they can spend at a school store. The Alpha parent I refer to as the AAP was anonymous in the post I cite here but later identified himself as Edward Nevraumont.


3On the other hand, math expert and cognitive science advocate Anna Stokke has argued, in a comment on a Substack post, that even math teaching requires “human intuition and human knowledge.”


4In the video in which Elle talks about boosting her science score because of the promise of pink stuff, she and Price agree that science, in K-8, “is really just reading comprehension.” Price says a “fun fact” that has shaped Alpha’s philosophy is that science “is one of the easiest subjects to get to the 99th percentile.” For that reason, she says, “we will use science as a confidence anchor.”


5The video suggests that, as in many traditional schools, social studies is given low priority: “Science and language take up about half the time that math and reading do,” Price says. “Once a student is finished with their science [and] language material, we give them history, social science and writing lessons.” So apparently, if a student needs to spend more than the allotted time on other subjects, they may not make it to history, social science, and writing.


6The AAP also listed some of the workshops available at the gifted and talented school, including debate and chemistry for younger children and chess and robotics for older ones. History, writing, and economics weren’t mentioned.


7 On the screen, the closing quotation marks for each conjunction were incorrectly placed before the comma rather than after it. I don’t mean to quibble, but this is an activity that’s supposed to be teaching kids how to write—including how to correctly punctuate.



  Read full article: https://nataliewexler.substack.com/p/the-alpha-school-debate
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  From Xi Jinping invoking the Thucydides Trap to Hegseth’s “high-T military” and love affair with 300, the modern security world keeps reaching back to classical Greece to explain itself. Usually badly.
Our guest is Roel Konijnendijk, ancient history lecturer at the University of Oxford and author of Classical Greek Tactics: A Cultural History, joining Jordan, Justin, and Tony.
We discuss…
	Why most scholars of Thucydides think there’s not much left of the “Thucydides Trap” once you take his name off it

	300 and Gates of Fire as studies of masculinity: “It’s about the USMC in fancy dress”

	The counterintuitive reason Greek citizen-soldiers thought training for war was ridiculous

	Homeric gore, the slaughter of the suitors, and whether the Odyssey wants you to approve

	Achilles on immortality versus glory, and why this poem still keeps us arguing 2,700 years later


Listen now on your favorite podcast app.
Jordan Schneider: WarTalk, Ancient Greek edition. We have with us the delightful Roel Konijnendijk, professor at the University of Oxford. We talk about, my goodness, Graham Allison and the Thucydides Trap, 300 and how it pollutes teenage boys and defense secretaries’ minds, Homer really liking blood, guts, and gore, and military ethics. This is a really good show. You guys are going to have a lot of fun. All right, let’s roll the tape.
The Thucydides Trap Is Fake

Jordan Schneider: So how do ancient Greek historians today feel about Xi Jinping talking about this Thucydides Trap?
Roel Konijnendijk: So the Thucydides Trap is an idea that was invented in 2017, I think, by Graham Allison. He’s not an ancient historian. So it’s one of those moments where on the one hand, okay, it’s great, everybody’s talking about Thucydides, surely that’s good. But on the other hand, it is in an extremely shallow way. I read Graham Allison’s book on this, and I noticed that within a few pages he never talks about Thucydides again. He talks about Thucydides, but he doesn’t have any examples from ancient history except for the Athens and Sparta thing. He just talks about modern strategic situations. He’s not interested in ancient history as such. He’s mining it to get a nice little slogan for a phenomenon that he’s observed in the modern world. That’s absolutely legitimate. But it means that for us, that engagement with antiquity is very shallow.
And I think most scholars of Thucydides now would say that there is not that much to the Thucydides Trap that needs to have Thucydides’ name on it. There is, of course, an understanding in Thucydides that there is a dynamic between states, which he was the first to formulate, in which there is an established power and a rising power, and that creates tension, which according to Thucydides inevitably led to war. But his own narrative can easily be used to disprove that point, because it’s not actually that which leads to war. It’s not because Sparta was afraid that this war happened. It’s because of the host of other reasons he also mentions, most of which don’t have anything to do with Sparta. They have to do with Corinth being offended at its naval empire being encroached upon by the Athenians. So if you were to read this a little bit more closely, you might decide that what you call the Thucydides Trap should be called something else. But it’s a nice little label that makes people think Thucydides is still relevant. So on that level, we’re pretty grateful.
Justin: When I read it, my takeaway was I couldn’t identify who is Sparta and who is Athens. The way he applies the metaphor, both countries are both at all times, and it’s constantly changing. So I had no idea who was who.
Roel Konijnendijk: It’s like gender.
There’s an interesting point about drawing parallels between ancient Athens and Sparta. There have been certain historical parallels drawn, especially between the commercial, maritime, outward-looking, global US versus the landbound, conservative Soviet Union. That is the classic one, very dominant during the Cold War. But the Soviet Union was not the established power. They are the new ones, they are the rising ones, they are the ideological threat to the world order. So in that sense, the Thucydides Trap doesn’t apply there. And similarly now, if you wanted to make that parallel with the situation Thucydides describes in the fifth century BC, you would have to say that the US is Sparta, with the most powerful fleet in the world and these overseas trade interests and this cultural hegemony. There’s just no way that this can ever work.
It doesn’t work except at the most superficial level. We’d love to go into a discussion of the Peloponnesian War, what’s actually going on, because it’s a lot more complex than that. But then this is a journalist writing about modern politics, and this is me, the historian, laying out the ultimate cliché line of every historian: actually, it’s more nuanced than that. So no one wants to hear it.
Jordan Schneider: Graham Allison, journalist, ladies and gentlemen! …He does have a PhD in political science, but okay, we’ll leave it at that.
Roel Konijnendijk: A political scientist, fair enough. But not someone who has necessarily made a detailed study of the ancient world, of classical Greece, of Thucydides as an author.
Jordan Schneider: You can try, right? That’s the point. You don’t have to be deep in your Delbrück to understand there’s some nuance here.
Roel Konijnendijk: A general point I always try to make is we shouldn’t gatekeep antiquity. It’s actually good that he wrote a big book that made everybody look at Thucydides again. Kagan did this in the past too. He was always trying to make sure everybody was reading Thucydides, at least if they were taking any liberal arts degree in American universities. Now, I don’t know if Thucydides is necessarily the source I want you to read from classical Greece. But it’s a great book. Read it, by all means. It’ll make you think. There’s a lot in Thucydides that feels timeless and relevant, and that was exactly his intention. He explicitly set out to write something that was going to be around forever.
What I’m saying is that as far as ancient historians are concerned, that engagement is facile, convenient. It’s not really an engagement with the ancient world. It’s an appropriation of a model for the purposes of making a point about modern politics, which is fine. But that means I have less to say on it than I would if he had tried to find examples throughout history, or even throughout ancient history. That would have been really cool.
Justin: One of the reasons he used it, in my opinion, is that a lot of US military war colleges use Thucydides, at least portions of it, to start discussing the beginnings of strategy. The issue being that it’s also not great for that, because it’s not a great look at strategy. Thucydides was both too close and not close enough to the decisions being made on all sides. His investigations are great, but to try to apply that to the US and China, or even the US and the Soviet Union, is doing a lot with that narrative that doesn’t necessarily fit.
Roel Konijnendijk: For sure. One of the fundamental things at the heart of history as an academic discipline is that we acknowledge every historical society is different. The cliché goes that history is always repeating itself. The first thing you learn when you study history is that history never repeats itself. Every single historical situation is different. So you always have to worry, how comparable are two historical situations really, and on what level? What Allison has done with the Thucydides Trap is say that at a very zoomed-out level, you have a similar dynamic, an established power and a rising power. But at almost any closer level of detail, this comparison breaks down.
It’s the same with people who want to compare the modern US to the late Roman Empire. These are not the same entities in any meaningful sense, except that there is a narrative. We come back to this idea of telling ourselves stories, a narrative in which the protagonist is going through the same process. This idea that the downfall of empires always looks the same. And then you can ask yourself, first, is that what’s happening? And second, is the late Roman Empire a meaningful comparative case when the environment of that empire, the way it’s run, the way it thought of itself, is all radically different? The world is different. You can’t just say what happened there will happen here. So whenever somebody tries to make a model that applies to all of history, you have to immediately think, how universal are these factors you’re implying?
The High-T Military

Justin: The news of the week is that the United States military is going to be the T Nation, I guess, which is an old bodybuilding website that definitely wasn’t about the use of steroids. It was about the use of steroids. So the Department of Defense is going to start looking at everybody over thirty to see if their testosterone is low and then give them more.
A couple of things. Testosterone being low is a real thing. There is a thing called operator syndrome, and if you actually read the memo Hegseth signed, that’s what he specifically addresses. That’s a real condition that affects a small portion of operators who have been in continual high-stress environments, where they’ve had adrenal fatigue and their body’s hormones are out of balance. That said, I think it has like a five percent occurrence in the normal population. So I don’t know that this is really going to fix much. But then the way he decided to come out with his video talking about the high-T military.
Jordan Schneider: Do we have 300 to blame for this?
Justin: I think so. I told you this. I was in Fifth Special Forces Group. Fifth Special Forces Group, when they were in Vietnam in the sixties, became known as the Legion. That name carried over through the years, and they still are referred to as the Legion. They use some Roman symbols whenever they make their unit crest. The battalion I specifically was in, though, called themselves the Spartans, confusingly. And that only happened after the movie 300 came out. The commander at the time was like, we’re going to be the Spartans. That’s where that came from.
Roel Konijnendijk: There’s a lot of that. There are people who specifically study this as reception of the ancient world, the idea of people trying to take things from antiquity and reapply them to their own lives. There’s a whole cottage industry of people writing about how different organizations have used the version of Sparta you find in 300 to identify themselves as very tough, very manly, very brave.
When I watched 300 when it came out, I was a teenager, and my mind was blown. That was super cool. I watched it in IMAX, this huge screen, went with a friend, wow, this is amazing, best thing ever. Now when I watch it, I’m just like, this is really quaint. The only way I can take it seriously is as a study of masculinity. It’s about what it’s like to be a man. That’s very explicitly what it’s about. It’s all about the perfect man, Leonidas, being a perfect man, and no one can possibly touch his sheer raw manliness. That’s fine for a movie. It’s just a bit ridiculous when you realize nowadays surely we’re a little more critical of that image. But Hegseth’s not quite there yet.
That masculinity is a death cult. These men live to die. That’s all they want. They don’t want to beat the Persians. They want the Persians to keep coming forever so they can keep killing and dying forever. They don’t actually want peace. That is the pinnacle of achievement for them. So this is very disturbing if it starts to affect the ideology of modern militaries. You don’t want soldiers thinking in these terms. You don’t want them glorifying the idea that dying for your state is all you live for. You want them to think pragmatically about how they’re going to achieve strategic objectives and maybe, hopefully, survive and get home in one piece.
That version of Sparta is entirely a modern product. This is the result of Zack Snyder having a very weird interpretation of Frank Miller’s graphic novel, which is already really extreme, but which is not about Spartans. It’s about the USMC in fancy dress, as I always like to say. It’s a vision of modern military training applied to the ancient world. It’s recursive. It comes out of the US military, it’s about the US military, it comes back to the US military, and the US military says, this is awesome, we want to be like this. Of course you’re already like this. It’s based on you. It’s not based on the ancient Spartans. Same with Pressfield’s Gates of Fire, which I think a lot of people in the services read.
Justin: It’s highly, highly recommended when I was a young guy. It’s exactly that same thing.
Roel Konijnendijk: It’s about a modern military, its ethos, its training methods, its attitudes, the whole vocabulary. It’s modern, with a little sauce over the top to make it feel ancient. It’s now being imposed back on that world in an ever more extreme, radicalized way. It’s almost like asking ChatGPT to keep summarizing the same piece, and it gets more and more wild and extreme. It goes further and further off track, because you’re perpetuating the errors within the system as you replicate it.
What the Sources Actually Say About Sparta
Justin: If you wanted to quickly correct the narrative on the Spartans, what is the best source? Is it Xenophon?
Roel Konijnendijk: You can read Xenophon’s Constitution of the Spartans, a very short text that literally just sets out: one day I woke up thinking, why are the Spartans so great? And then I thought about it, and here’s the answer. It’s about how they organize their society, based on the idea that the Spartans are militarily effective. But when you read it, you have to bear in mind, this is all we know about Spartan military methods. This is all he says about it when he’s trying to prove they’re better than everybody else. And it is so little. There is so little about the upbringing, the military training, the military methods. What you see is a bunch of guys trying to manage their society, control the values of their children, and maintain high birth rates, which is also something Hegseth would probably enjoy. These things don’t have a direct impact on their military abilities. It’s really just trying to foster a good civic spirit. These people are obedient, deferent to their elders, they obey the laws. Fighting? Meh. Very secondary. Not a skill they prize. And all these sources agree on this.
If you want a more nuanced picture of Sparta, there’s a very good book by Nigel Kennell just called Spartans, came out in 2010. There’s also Andrew Bayliss’s Spartans, which is okay, similar in trying to introduce some of the new ideas about how people now think about Sparta. That’s really very different from the way it used to be interpreted back when Frank Miller was writing 300. You can go read 300, I have a copy here, and flip to the back to see his inspiration. It’s Victor Davis Hanson. That’s what he read in order to write 300. So again, it’s a uroboros of cultural influences, into which historical knowledge penetrates very little.
Justin: I always wondered about this idea that the soldiers were completely divorced from their families, that they only lived in the barracks and were separate from society until they reached manhood. When you go look for where it says that in the historical text, it’s like, not really anywhere.
Roel Konijnendijk: Especially not in contemporary text, in Xenophon. They just go home. They hang out with the boys during the day and then they go home.
Justin: It doesn’t sound that much different from the gymnasium of Athens. They go, they hang out, they wrestle, they go back home.
Roel Konijnendijk: Exactly. It’s just about social conditioning, like the gymnasia. You do a bit of physical exercise, but you’re also being socialized. You’re getting used to having conversations with older men who are there to instruct you on how to be a good citizen. And for a little while you’re looking really good, which is good for you because you’ll be healthy, and also because older men will want to get into a relationship with you. Then you can get patronage, better connections, all sorts of benefits.
But in Plutarch, in the much later sources from the Roman period, they suddenly do live in barracks, they suddenly are separated from their parents, and they do have to do a lot more training, especially to learn how to sing and how to talk like a Spartan. That later source is written after multiple documented reforms of the Spartan education system. So we know this is not the system they had before. This is the system after they lose their prominence, but they’re doubling down on their traditions, which is something societies will do. You’re no longer very important, but you are unique, people look at you like you’re special, so you double down.
Jordan Schneider: You become a tourist destination, right? By 300 AD? Come on, what are we even doing?
Justin: They get pushed around the battlefield. It’s after the Peloponnesian War, the Thebans, I think it’s thrice, that just push them around.
Roel Konijnendijk: It’s the Thebans in the fourth century. They defeat them a couple of times.
Leuctra

Jordan Schneider: Wait, wait. do you actually think Epaminondas did at Leuctra?
Roel Konijnendijk: That’s a big one. It’s a combination, and I wrote about this in my book. The story is always that he must have done something revolutionary because he beat the Spartans, and no one had been able to do that for a while. What he ultimately did, according to the best accounts we have, is he just didn’t run away when the Spartans bore down on him. That is already quite special.
He got an army together that was decently experienced. The Sacred Band may have something to do with that, a very experienced picked unit of men who had physical training, spent time together, been in the wars together. So you have an experienced lead unit heading your phalanx. And then he massed the rest of them very deep, a very deep formation, which is very strong for morale. You literally can’t run away, so you’re more likely to stand your ground. There’s a physical block against doing that. And the people behind you are in really high spirits, because the fight’s not going to get to them for a long time. So everybody’s kind of like, yeah, let’s go. In that very deep formation, with the Sacred Band likely at the head, he was able to slam into the Spartan formation, possibly when they were in disorder out of a bungled maneuver, their own cavalry having disrupted their lines when they were driven back into them.
So there was disorder in the Spartan line, and they smashed into it. And then they were willing to engage Spartans in hand-to-hand fighting, which most Greeks just didn’t do. When they saw the Spartans advancing in regular formation, good order, uniform equipment, they would just break and run away. The Thebans decided to stand their ground. And once you stand your ground against a Spartan, he’s no better than you. That follows from what we know about their training. Their training isn’t about skill at arms, or strength, or becoming individually a superior fighter. It’s about moral and disciplinary conditioning, becoming part of a well-oiled machine of devoted citizens. But in a fight, one on one, a Spartan is no better than anyone else in the Greek world. So if you’re willing to stand and face him, you can beat him, fifty-fifty at that point.
And then the enormous weight of that Theban column, ranks upon ranks behind them, comes to the fore. You can say, we can stick in this fight as long as we want. You can’t, because your formation is not as deep as ours. Do you want to keep flipping that coin until you’re all gone? And the Spartan Royal Guard, to their credit, say yes, we’ll do that. They all die. Something like four hundred Spartiates are killed, which likely includes most or all of the three hundred guarding the king. But the rest of that army doesn’t.
Jordan Schneider: But we have these quotes saying he’s the greatest of all time. Is that enough to get you there?
Roel Konijnendijk: He did something no one had done for a long time. But greatest of all time is Cicero trying to give credit to someone he admired, because Epaminondas was a democratic leader fighting against a king, somebody who represents the Republican ideals Cicero himself stood for. He goes into the Peloponnese and strips away all these governments imposed by the Spartans, replacing them with more pro-Theban regimes. Cicero will consider that a real act of liberation. And he did permanently break Spartan power. They never recovered. So he achieved something that really changed the map.
Jordan Schneider: He didn’t just win a battle, he ended an empire. He’ll get some credit for that.
Roel Konijnendijk: Exactly. And that isn’t just because of the battle, it’s because he followed through. Victor Davis Hanson, in one of his more lucid moments, wrote an article about Epaminondas as the inventor of strategy in a sense, because he followed through. He said, I’m not just going to win this battle, I’m going to march into your home territory, strip your assets, clear your allies, break your alliances, reduce you to a rump state. That is a much more decisive way of waging war than saying, okay, we beat you, now let’s come to terms.
I say “one of his more lucid moments” because he’s increasingly just sloppy. He doesn’t need to be a good scholar, he’s selling books anyway. *That book A War Like No Other, on the Peloponnesian War, that was propaganda for the Iraq war. That is explicitly why he wrote it.* And that’s just depressing. When we’re talking about modern authors using the ancient world, don’t do that, man. You’re not making us look good. It’s hard for me to keep citing him, because his academic career has so nakedly come to serve his pundit career that you can no longer really take anything he says seriously. But he was a very important voice in my field in the eighties and nineties, so you have to acknowledge that.
The Myth of the Technological Revolution

Hoplites on the Chigi Vase, ca. 650 BC. Wikimedia Commons (public domain).
Jordan Schneider: Longtime theme on WarTalk: the influence of technology, particularly emerging technologies, on how war changes. What’s the right place to start with that in the classical Greek context?
Roel Konijnendijk: There’s the expected answer and the real answer. The expected answer is you start in the Bronze Age and then say, okay, iron comes in, that’s the big change. It’s not, really. When we get Homer’s poetry, a lot of the weapons are still described as bronze. It’s not like iron comes in and displaces it entirely. Even in the classical period, when iron has been around for centuries, they have iron-headed spears but bronze butt spikes. They’re using both technologies at the same time for different purposes. It isn’t as simple as saying iron gets introduced, radical technological revolution, everything changes. That is an old assumption, and it’s just not what happens on the ground.
Around the time the Homeric poems come to their final form, you have the introduction of a new type of shield, the big round double-grip hoplite shield, the aspis. There’s an old argument that this determined the use of different tactics, because it only works in certain formations, and that determines the whole shape of warfare for centuries. But more recent scholarship has pushed back and said, actually, we can’t see any of that. Nothing confirms this is the only way to use the weapon effectively, and initially the number of people who could afford it would have been really small. So you need changes in society. You need people to get a lot wealthier and cities to get a lot bigger before you can say this shield leads to things like hoplite phalanx formations. It ties into a lot of other features, rather than just saying this new technology arrived, use it or lose it.
Justin: That’s an interesting segue, because you’re talking about the economic culture that underpinned the core differences between Sparta and Athens by the time of the Peloponnesian War. Do you think the hoplite army dictated the differences in the way their economies developed, or were those just byproducts of Athens having access to silver and seafaring, whereas Sparta used iron and helot slaves?
Roel Konijnendijk: The important thing to know about the Peloponnesian War is that there’s no technological difference between the two sides. They have exactly the same weapons and armor, right down to naval warfare. The Athenians have the much more powerful fleet, they really specialize, they know what they’re doing. But their triremes are exactly the same as the Corinthian triremes they’re fighting. Zero difference as far as we know. So it’s really about how you use it, the tactics, the experience, the confidence, and what you want strategically to do with them.
Athens has a lot of overseas interests, so they invest in making sure their navy is strong, protecting allies, keeping trade lanes open, pushing their influence. Whereas Spartan society grew into this rigidly hierarchical thing dominated by a leisure class, a large number of people who don’t work, who have an enslaved underclass doing all the work, who band together and run the state. That agricultural economy propping up a leisure class expresses itself militarily in this large hoplite army. But it’s not like the Athenians don’t have a large hoplite army. They have a larger one than the Spartans. It’s just that most of those guys aren’t leisure class in the same way, and a lot of them don’t see themselves as defending a way of life when they pick up that shield and spear. They don’t have the same attachment to how society is organized.
So those different ways of war come out of different strategic considerations, which grow out of how these states developed socioeconomically and politically. And modern scholarship has pointed out that Sparta is not that different from a lot of other Greek states in that sense. There are plenty of other states that focus all their resources on propping up a huge leisure class, staying in power, oppressing everybody else. And militarily they’re quite effective, precisely because they’re permanently available for service when needed, and because they have the economic means to supply themselves the best armor and weapons, all privately arranged. They pay for their own stuff.
Nobody Trained
Jordan Schneider: In your book, one of your keys is these few quotes, one Aristophanes play and a piece of Plato, where they’re making fun of the idea that anyone in Athens would ever want to train militarily, that this was the lamest thing you could possibly do with your time in 475 BC. You could philosophize, you could drink with your friends, but the idea that you’d put on armor and learn how to hold your spear and shield is just unconscionable.
I guess, thinking about how we talk about this stuff, you have technological overhang and then operational overhang. Here’s the technology available in any given year: have you figured out the right way to organize your society and train and have the right doctrine to get to the frontier of what’s possible with whatever’s been invented? It was shocking to me that this was a big limit, that no one wanted to deal with it. Why doesn’t it get competitively eaten out of existence? Is it just the geography of Greece, that you could not train and still exist as a city? How do you get into this as an equilibrium?
Roel Konijnendijk: Well, it’s very effective. That’s the weird thing. It’s completely counterintuitive to us. If you’re trying to be a fighter and survive, you rely on your skills, your ability with the weapons, you obviously try to be as good as you can. The Greeks don’t have that attitude, and I argue that not because it makes sense to me. I don’t really get it. I’m arguing it because that’s what the evidence tells me. We have explicit quotes that they don’t train, they say they don’t train, they actively, repeatedly assert that no one does this, they find it silly and ridiculous, they explain why. You’re making a fool of yourself, everybody’s going to scrutinize you, you’re going to slip up someday and everybody’s going to laugh at you. Why do they exclude it from their military experience?
The best answer I’ve been able to come up with, and this is really speculative, is that there emerges from these societies, especially the democratic ones like Athens, but elsewhere too, in these societies that rely on a citizen militia. In wartime they don’t have a professional army. When war comes, all the adult males get called up and march out to fight. In an economy that’s still to a large extent subsistence, you have a lot of people living hand to mouth. They don’t have the time to set aside to go and train. They don’t have the time to say, I’ll take my weekends, I’ll drill with my buddies, we’ll figure out how to do this properly. They get called up and they serve.
And with that reliance on a militia comes an ideology, this need to establish that as long as you’re willing to turn up when the call comes, that’s enough. That’s all we ask of you. Because otherwise you immediately get enormous differences between those who have time to train and those who don’t. A lot of people are going to feel inadequate, feel like it’s not worth it to turn up, feel like their contribution isn’t needed. If you want everybody to be willing to take part, you have to tell them, as long as you show up, we’ve got what we need from you. So there develops this ideology that you don’t actually need to train. You just need to have the spirit, the right attitude, to be there, to have your spear and shield, to show up and not run away. And that’s going to see us through.
A large part of that is affirmed by the fact that a lot of these Greek battles are over in a flash when one side breaks. That’s what happens most of the time. One side almost immediately collapses, runs away, gets speared in the back. So spending a lot of time trying to get better with a sword or spear isn’t actually going to help you very much in that very small window where you’d use those skills. Even the Spartans, who take warfare more seriously and are famous for it, when they train, they don’t train with weapons. They don’t do weapons drills or weapon proficiency. They don’t think that part of military skill is important. What they care about is unit cohesion, formation drills, formation evolutions, keeping the line steady. It’s not individual skill that makes the difference. It’s the individual will to stay in the line, to keep your post. And you don’t train that directly by requiring people to spend their time doing sword-fighting drills.
Justin: So how did the mercenaries change that? You have a portion about Jason of Pherae, and Alcibiades after the Peloponnesian War goes off and becomes a mercenary for hire. How does the rise of this mercenary class change the way the Greeks look at warfare, or is that just an offshoot?
Roel Konijnendijk: It’s one of a couple of ways this militia system gets changed over time, as states develop more means and devote more of them to warfare. From the classical period onwards they invest hugely in fortifications. That’s one way they throw money at the problem. The Athenians investing massively in their fleet is the same idea. But they also figure out that if you can pay people to serve you in certain ways, that can make up for weaknesses, let you rely on specialists, and foster within a certain part of your population the skills they need to do better.
There’s an understanding that people who have experience in war will do better than those who don’t. That’s their first connection to what we consider necessary military training: we need to foster people’s military experience. We need people who have done it before, who aren’t encountering these problems and emotional responses for the first time. Mercenaries are just better in a fight, and the Greeks understand that partly through weapon skill, but largely because they’re not as afraid anymore, not as nervous. They’ve seen it all. They’re doing a job and they know how it’s done.
But the problem is these states are very small, and when they call up the army, they’re calling up all of their population. They can’t afford to have all of that population raised to the same level, because they have lives to live, an economy to run, farms to farm and shops to shop. So the sheer tiny scale of these Greek states puts a hard limit on how much professionalization you can do. But the spread of mercenary service, especially by the fourth century, is a sign that all these states are thinking seriously about how to get at least some of the advantages of professionalism, training, and military experience.
Fifteen-Year-Old Prussians

Jordan Schneider: I want to stay on the sad militia who don’t have time to train. In the book you have this awesome contrast between the nineteenth-century Germans who fought under Von Moltke, with their vision of warfare where everyone’s doing cute little turns on the battlefield, reshaping how deep their lines are, and these Greek hoplites who can’t even turn. The Spartans probably can, but everyone else just drifts away from the open side of where their shield is. How hard was it for these Germans, who idealized Pericles and Epaminondas, to reconcile with the fact that you had fifteen-year-old Prussians who were way more functional than what you were getting out of Thebes?
Roel Konijnendijk: They’ve been put through their paces. This is a really interesting thing about the way the warfare of the period you’re writing in affects your understanding of the warfare of the period you’re writing about. These Prussians are the first guys to seriously write about Greek warfare academically, but they were hugely influenced by the warfare of their own day, in which Prussia was spectacularly victorious over all its rivals, one of the most efficient, well-oiled machines in military history. So they saw this as something every other society must have been striving toward. They must have been trying to be like us.
But that way of running a disciplined army grows out of Napoleonic musket drills, where you have to be as quick as possible reloading and as precise as possible maneuvering. Some Greeks had awareness of these advantages, and it goes right back to Homer. In the great battle outside Troy in the Iliad, the Greeks are advancing quietly, in silence, and the Trojans, who aren’t used to that, are terrified. We understand the power of discipline, the importance of keeping your cool, or appearing to, in front of the enemy. But to structurally impress that on the entire militia, you need to get them all to take the time to figure out how the maneuvers work, and imbue them with the confidence that when the order is given they can do it without a hitch. Otherwise they’re going to be even more scared, because they think it’s going to be chaos.
This is what happens in a couple of Greek battles. Cleon outside Amphipolis wants to retreat and orders his army to wheel. They don’t know how to wheel, so they fall into complete disorder, and the Spartans attack them as they’re running away. Complete slaughter, seven Spartans and six hundred Athenians killed. And that’s explicitly why the Spartans chose that moment to attack.
So there’s this understanding that you have to get them to take the time to drill, and the simple fact is that from various accounts, the other Greeks besides the Spartans just didn’t get it. They didn’t understand why or how it would work. Spartan drill is very simple. It’s described by several sources, especially Xenophon, who had personal experience with it. You essentially have officers in front, and you just follow them. You do exactly what the guy in front of you does, and everything will be fine. But Xenophon explains this at length to his audience, clearly assuming they don’t get it, that they think it’s all way too complicated. I can teach this to students in twenty minutes. It’s very easy, but you have to have the mindset. We inherit from generations of people in the army the idea that we understand how parade-ground drill works. For the Greeks, this is still quite a novel idea. Very few of them know instinctively how to do it. And most of the ones seen doing it have clearly had Spartan training. The Spartans bring others into their army and say, right, we’ve got to do this first, get these basic formation drills into your head, then we can continue. That seems to be the singular source for this kind of tactical sophistication.
How the Greeks Thought About Military Thought
Tony Stark: On that note of how they didn’t understand how Spartan warfare worked, where did military thought rank in the philosophizing and socializing? How did Greeks think about what it meant to think about military thought? Was it valued, or was it something that, like training, they’d wait until war came?
Roel Konijnendijk: Excellent question. You don’t have militaries in the Greek world. You don’t have military academies. So all of this is informal. When they talk about warfare and how to get better at it, they’re doing it among friends, because there are no professional soldiers. In Athens, a board of generals is elected every year and serves for a one-year term. The generalship is one of the few magistracies where you can get reelected. Some people are considered very good at it, so they get reelected lots of times. Pericles, like thirty times. Phocion, a general in the fourth century, gets reelected forty-five times. He holds the record, that’s basically his entire adult life. But that’s very rare. Some of these guys only get elected once, go into battle, and immediately die. There isn’t much continuity of expertise. There’s no old generation of generals informing the new one. They’re doing this informally.
So you have to imagine people getting together at drinking parties, or sitting outside talking to philosophers, chatting about current events, rehearsing ideas they’ve heard, trying to pass on the necessities to the next generation. You get philosophical dialogues where this happens, where Socrates has to explain to some kid who comes up and says, I’ve been training with this drill-master for hire who goes around the Greek world teaching basic military skills. And Socrates goes, yeah, but did he teach you how to be a general? No, he just taught me tactics, how to position a formation, how to stand in a line. So Socrates has to say, there’s a lot more to being a general. This is increasingly, by the end of the fifth century, starting to be considered something teachable.
That’s a new development in classical Greece. Before that they seem to want to reinvent the wheel each time. There’s no awareness of any continuity of knowledge. That’s quite a new genre of text that emerged in the late fifth century BC, military treatises written explicitly because you all need to know how to do this and no one’s going to teach you unless you read my text. The first of those are very practical, aimed at, for instance, Athenian cavalry commanders. There’s a text from Xenophon that specifically says, here’s what to do if you’re commanding the Athenian cavalry. Or Aeneas Tacticus’s manual on defense under siege, which basically says, if your city is under siege, here’s how you prepare, here’s how you fight them when they’re not at the wall, here’s how you fight them when they are. These come out of that world because they fill a vacuum. There’s no systematic education in these matters. They’re starting to think, we have to make sure this knowledge isn’t lost, and then hopefully we can iterate.
Justin: Wasn’t there resistance among the philosophers to projectile throwers, light infantry, people who weren’t hoplites? Lower down the hierarchy, using weapons that were less manly, but with the ability to inflict damage on the oligarchic class in the hoplites. Didn’t that also serve a stagnating function during the Peloponnesian period?
Roel Konijnendijk: We’re all familiar with the effect ideology has on military developments. We’re not just trying to solve a problem in the best way, we’re imbued with values and ideas that tell us who we are. For the Greeks, most of the people in charge are wealthy, and they have a certain way of fighting because of how they can afford to equip themselves, mostly as hoplites, as heavy infantry. So an ideology develops in which that is the correct way to fight and everything else is for foreigners and the poor. That’s not for real men who are citizens fighting for their city as hoplites.
But there are a couple of points where this ideology cracks. One of the supports for the idea that we can go into battle and win even without training is that as long as we fight as hoplites, we’re being real men, the ultimate warrior. We stand our ground. The emphasis of that entire ideology is never on “I’m a very good spearman.” It is always on standing your ground, keeping your place in the line. And that is very much the ideology of a man who has absolutely no idea what he’s doing and needs a simple line to hold on to. I kept my pride, I did what I needed to protect my city, I stood where they told me to stand, that’s all I did. Leonidas being the ultimate example. So you use that ideology to prop up a very faulty military system.
But the other part is that once it becomes more normal for people to afford hoplite armor, you get large masses of citizens who can just about afford a spear and shield. It’s not that expensive. You can equip yourself as a hoplite for about thirty drachmae, about a month’s wage. So a lot of people can afford this by the end of the archaic period. The wealthy want to distinguish themselves from the common people, because they are not like the common people. So you see the rise of a lot of them fighting as cavalry instead. You can afford a horse. That’s the sports car of antiquity. So the ideology of the hoplite, the baseline, we’re all hoplites here, has to accommodate people trying to break away because they want more hierarchy in their society.
And on the other side, you can look down on light-armed troops, sneer at them, but they still beat you, because you can’t catch them. There are a couple of famous fights where hoplites straight up lose against these poorly equipped troops, because ultimately there’s nothing you can do about them. They will just slowly bleed you white. So from both ends, that ideology that we’re all hoplites here has to be caveated with the practical realities of Greek warfare. People will claim they’re hoplites regardless of whether they actually fight as cavalry or can’t afford to. It’s a citizen ideal. But when these ancient authors start talking about warfare, they very quickly leave that behind, and tell you in detailed terms how other forms of warfare are also effective. So I’m not entirely sure it had a very great deal of practical effect.
Homeric Heroes

Justin: You mentioned the Iliad earlier. There are long passages that talk about Ajax being imbued and able to draw blood from Ares, Hector being able to fight off the gods, fighting as an individual and heaping bodies on the pyres. Why isn’t that something held up in actual Greek warfare? Why is it the unit, the phalanx, what the body is able to do, when in Homer it’s very much a focus on the capabilities of the heroes and their individual abilities in battle?
Roel Konijnendijk: That’s a huge question, because it’s one of the key differences between how we picture classical Greek hoplite warfare and how we picture Homeric warfare, which is all about singular heroes. The most compelling way to account for it is that society changed. In this earlier world you have far fewer people wealthy enough to afford full armor. They lord it over others. They’re literally called basileis in the poem, which means kings in later Greek, lords, princes, with a much more exalted station, and there are fewer of them. One of the ways they justify their position is by being better warriors. It brings personal glory, but it also makes the ordinary people, the laos, look at them and say, okay, fair enough, of course he’s in charge, because he’s a badass. So it feeds into itself. You have a system of status that in reality is based on wealth, but that has an ideology that it’s based on merit, and they have to prove that in these narratives by achieving feats beyond ordinary people. And to some extent it’s probably true. If you were fully decked out in armor, you’d be more willing to go to the front and throw a javelin at your man than if you were showing up in your tunic picking up a rock from the ground.
You get this in archaic poetry outside Homer as well, and even in some tomb monuments right down to the end of the archaic period, where they claim, I was with the promachoi, I was with the front-fighters. We shouldn’t see that as a front rank. It sometimes gets mistranslated as a front rank in a formation. No, these guys go out in front of others. They challenge their enemies directly. In the Iliad they literally do this. They’ll say, you over there, I know you, I knew your dad, now fight me. This kind of very personal, deliberately showmanship way of fighting, because these guys depend on it.
Over time, of course, that becomes subsumed by the communal need to work together to be militarily effective. The more of these heavily armored guys you have, the more effective they are working together. So you have to suppress that impulse, get rid of this urge to stand out in front and prove yourself. But it’s not perfect. It doesn’t go away completely. There are really strong anecdotes right down to the Persian Wars and beyond of individual warriors who deliberately go out in front, challenge enemies to single combat, try to make themselves conspicuous, make sure everybody sees who they are and knows they did something above and beyond what’s asked of the ordinary hoplite. They still learn, they get spoon-fed this idea that that’s how you behave as a hero. So it sits a bit awkwardly. There’s always this tendency to go out and be a Homeric hero, even though there’s no longer really a place for it.
Bite the Dust

Jordan Schneider: Let’s start with glorifying violence and then go to how violent these fights actually were. These famous similes in the Iliad, and a bit in the Odyssey too, where the blood is spurting everywhere, look how badass I am. It makes for kind of nauseous reading in 2026, Roel. How do you process how excited they were to see literal heads roll?
Roel Konijnendijk: The phrase “bite the dust” is Homeric. That’s a phrase we get from Homer, where people literally die, fall over, and bite the dust, grimacing and falling into the sand. Especially in the Iliad, you get these really graphic descriptions of exactly what happens when a spear meets a face, how many teeth are knocked out on its way through. It’s really quite shocking.
But that is really unique. There aren’t many sources that go into such graphic detail. That’s something Homer in particular was really interested in. Part of it is the spectacle. They’re playing it up to let you know the stakes are very high, this is serious. They’re also not trying to sugarcoat that it’s a war. The more you amplify the horror of it, the more you also amplify the heroism of people who endure it, which is still a factor in modern war fiction. And the other thing is something we can relate to when watching modern action movies. There’s a degree of spectacle in gore that makes it more interesting to watch. The more you push the envelope of how gruesome something is, the more it becomes almost entertaining in its gruesomeness. These poems needed that. They have an audience, they’re being performed, they’re being sung, and that audience needs to be engaged. If what they want to hear is how many organs are severed before the spear comes out the other end, that’s something Homer will give you.
How you deal with that as a modern reader is actually a good reminder that they are not trying to say war isn’t horrific. They are not arguing that this is all beautiful and everybody’s a hero. They are saying that if you’re on the wrong end of Achilles, you’re going to have a really terrible time and die in agony. And that is not something that’s celebrated, because Achilles is not celebrated. We’re not here to say he’s the hero, he should win, the good guys win, we get our happy ending. He is a man who transgresses the rules of human society. He is behaving badly in that moment, and his victims are suffering for it. So it’s necessary for Homer to say, this is not nice and clean, this is a horrible act of violence.
Jordan Schneider: Can we do my favorite one? The suitors getting piled up like fish. Let me find the quote.
Roel Konijnendijk: What’s very cool in that scene, you get them picking up the little tables to use as shields. They’re improvising weaponry in the banqueting hall. And there are vase paintings of that, you see them picking up little tables to hold up with arrows sticking out. Greeks realized how theatrical that was. They absolutely wanted to show you that.
Jordan Schneider: All right, this is from Fagles. “He found them one and all in blood and dust, great hauls of them down and out like fish that fishermen drag from the churning grey surf and loop in coiling nets, and fling ashore on a sweeping hook of beach, some noble catch heaped on the sand, twitching, lusting for fresh salt sea, but the sun god hammers them and burns their lives out, so the suitors lay in heaps, corpse covering corpse.” Eat your heart out, Christopher Nolan.
Roel Konijnendijk: It’s a hundred and eight of them. You have to remember there are a hundred and eight suitors, they’re numbered. So this is an absolute slaughter. He’s throwing fish out onto dry land and they’re being beaten to death by the sun god, dried out. But there’s another simile that’s really gruesome, when he’s talking about how the Cyclops treats the crew of Odysseus. He grabs them two at a time and smashes their heads against the floor. And the simile he uses is, like you would a puppy. This is how you kill puppies, I guess puppies you don’t want, dashing their heads against the floor until there’s brains everywhere. That’s how he puts it. This is a world in which perhaps life isn’t always treated with the same amount of reverence that we tend to be taught by our own society to have.
Jordan Schneider: When you read the Old Testament in synagogue, the rabbis have to keep doing this thing, being like, yeah, it’s really bad, but God’s still a nice guy in the end, don’t index too much on all this smiting. When you read Homer, you don’t have to turn them into heroes or conclude that Homer’s a good person and a positive influence on your life. It’s almost easier to accept that this is what some human being was thinking twenty-eight hundred years ago, and just go from there, live in their head, as opposed to ethically justifying how it’s still okay somehow.
Roel Konijnendijk: It’s similar to how I like that the new Odyssey has already generated so much discourse, because when you see these scenes, you have to imagine that even in the ancient Greek world this was meant to generate discourse. As you’re hearing this song from the bard, you have to ask yourself, do we think this is right? Do we think this is proportional? Do we think this is the correct response to the situation? To some extent, killing the suitors, yeah, they were very bad guests, they were misbehaving, a threat to the household and the community. You’re led to think this is good riddance. But the poem immediately then says, of course, they were prominent people in Ithacan society from all the surrounding islets, and so immediately when you kill them, their families show up with weapons and demand satisfaction. Odysseus at the end is with Telemachus and his dad Laertes at the farm, preparing to die, because it’s three against an army, an army of the families of the suitors coming to kill them.
And the only reason they survive is because the gods literally step in and say, that’s enough, you’re going to stop fighting now. But the idea is, you can say these individual acts are morally justified, whatever, but there’s always this sense in Homer that they do have consequences. You can’t just do whatever you want because you think you’re doing the right thing. You have to accept that somebody else is going to think you did something horrible, or try to avenge it. There is more in this world than your own personal relationship to your morality.
Battlefield Ethics
Tony Stark: There’s some modern discourse, particularly in America, that battlefield ethics are a modern creation. I think the story of Achilles is perhaps the best argument against that. But can you talk about how battlefield ethics were discussed and considered during that time period?
Roel Konijnendijk: There is some evidence that the Greeks were particularly brutal in battle. They don’t recognize a lot of different kinds of battlefield ethical restraint. That’s one of the arguments I made in my book: fundamentally, there are a lot of ideas that they supposedly thought all sorts of things were distasteful, like attacking by surprise or killing wounded people. They don’t really have those restrictions. There are only a few rules they recognize. But they do recognize them, and they acknowledge there are ways you can transgress. One is if somebody is a suppliant at a temple, stretching out their hands to seek the protection of a divinity. Those people are off limits. That doesn’t mean they never get killed, there are various occasions when the Greeks do kill them. But that is understood to invoke a curse upon you, your family into the nth generation is going to be cursed, the gods are going to want comeuppance.
These understandings exist both in a religious sphere, envoys of the gods, people going to the Olympics to attend a festival dedicated to Zeus, those people you can’t touch, there’s a truce, hands off, because they’re sacred. But there are also practical understandings. If somebody supplicates you, reaches out to clasp your knees and throw themselves at your mercy, you can kill them, and in the Iliad, when Menelaus wants to offer mercy to somebody who does this, Agamemnon steps in and says, no, you should kill them all. But it isn’t good. This is something you shouldn’t do. If people have fallen into your hands as prisoners, there are very rare occasions when they’re mutilated. Killed, they sometimes are, but mutilated is very rare. You very rarely mutilate either corpses or live captives. So these things are absolutely recognized by the Greeks as just wrong. You don’t do that.
Violence against women and children is sometimes practiced, but sometimes also deliberately eschewed. They try to avoid it. It depends on the situation. In some cases they are horrifically violent against women and children. The enslavement process they often go through is absolutely horrific, and we shouldn’t sugarcoat that. But sometimes the population of a city that surrenders from siege is allowed to go free, allowed to become refugees and look after themselves. So there are ways the Greeks recognize that it is better to be good. That doesn’t always restrict their actions, but they do recognize a morality in those actions.
Jordan Schneider: Coming back to the Odyssey. At the end we have Odysseus. He gets three supplicants, saves two, kills one. It’s unclear where exactly he draws the line. And then he murders some of his female slaves, who he’s blaming for getting raped by the suitors. It seems like you’re getting a bit of that judgment in there from Homer, even though he’s trying to make you feel for the guy.
Roel Konijnendijk: Absolutely. I think this is one of those cases, especially that scene where he kills the enslaved women in his own household because they collaborated with the suitors. This is something that also happened, for instance, in occupied Europe after the liberation, a lot of women in local populations suffered horrific punishment and ostracism because they had relations with the occupying forces, with the Nazis. You can say they weren’t doing that out of free will, or you could say the Netherlands, for instance, was occupied for almost five years. You have a reality that doesn’t seem to be going away, so you deal with it, you try to continue a normal life as best you can. Some of that may be open to people’s free will, some may not. But populations do have a tendency to react as if it’s all deliberate collaboration with the enemy. That is often unfair, but it’s also something that happens. So that’s one of those occasions where Homer wants you to talk about it, to discuss it and say, do you think this is right? Do you think Odysseus and Telemachus are justified, or do you think this is where he goes too far?
That’s also true in the Iliad, which is also about people transgressing. You can debate who the good guys and bad guys are, but there’s always people who cross a line. Agamemnon is not wrong to say he should be the most honored, because he has the largest contribution and the most authority in the army. But when he steals Briseis from Achilles and demands her specifically as his prize, he’s going too far, because he’s not just granting himself the highest honor, which everybody agrees he deserves, he’s taking it away from someone else. And then later, when he tries to make up for it, saying, okay, Achilles, I’m sorry, have all the gifts you could possibly imagine, a huge list including entire cities, if you’ll just come back into the fold and fight again, and Achilles refuses. Then we’re meant to understand it’s Achilles who’s transgressing. He refuses a good compromise, a generous offer, and isn’t willing to play ball with the way human society works. When someone tries to say sorry and you say, no, I don’t forgive you, then the onus comes to be on you. And Achilles goes further and further from there. Ultimately he takes a couple of captured Trojan prisoners of war and throws them onto Patroclus’s funeral pyre. And every Greek knows that’s going too far. You’re making human sacrifices to your buddy. This is absolutely unacceptable.
So there are a lot of those moments where Homer’s deliberately trying to tell you, yeah, you can come along with me as I describe this very emotional, recognizable, relatable response to something. But I’m also going to show you there’s a limit to how much you’re willing to stomach, how much you’re willing to say, okay, I’m with this character so far, I believe they’re doing the right thing. And then he says, okay, but how about now? He keeps pushing that. I think the composers of this poem want you to think about what’s right in these different scenarios.
Immortality or Glory
Justin: Achilles is the greatest hero, name written in the stars, talked about for thousands of years. And then his oration as a ghost, when he says if he was given the choice again between being immortal and being remembered forever, he would choose to be immortal, because death is terrible. What is your interpretation of what Homer was trying to say about the value of legacy and martial virtue versus just being alive?
Roel Konijnendijk: It’s hard to know. You have those two contradicting accounts, that Achilles very deliberately chooses a short life and eternal glory, and then once he’s dead and shows up briefly in the Odyssey, he says, actually, it was wrong. There isn’t necessarily a single morality there. It makes sense from the perspective that Homer is trying to explore the human condition. What good is anything to you if you’re dead? What’s the point of having eternal glory and your name remembered if you’re not around? You can’t experience anything. The way they describe the underworld, there are shades living in an eternal fog in the darkness. There’s nothing for them, they’re hungry, they’re thirsty, they’re suffering. So he would have given up a lot to have a few more years just living life, enjoying the things you enjoy and suffering the things you suffer as a human being.
The Greeks certainly didn’t think being alive was good per se. The life of an ordinary person was very hard. There’s a lot of poetry, like Hesiod’s Works and Days, describing how you have to work really hard to live even a little bit comfortably. It’s hard, there are cold winters and hot summers and hard work and bad people. But all of that still means you get to experience things. All of us who think about the afterlife in any form usually consider, is it better to be in whatever that place is, or better to keep on doing this, to keep experiencing my own consciousness in this world?
It’s one of the ways you can see that even though this poem was composed twenty-seven hundred years ago, in the form we have, it’s incredibly prescient in the sense of which questions are going to matter, which are going to keep us talking for a very long time. When you read Works and Days, you’ll find very little that makes you go, yeah, I could use this to open a conversation about my view on life. Whereas the Odyssey is absolutely packed with it. We know why this survived. It keeps us talking, keeps us thinking, keeps us making this same consideration of, well, was Achilles wrong? What should he have done? That must have been at the forefront of the minds of all these people who live in a world where you somewhat regularly go to war yourself, risk your life in battle, where the only reward you can expect to receive is a memory, to be well remembered as a person who died doing what’s right as a citizen. You have to wonder, do I want that, or is it better to run away so I can live a little bit longer? That’s obviously on a lot of people’s minds in that world, and after.
Jordan Schneider: If you’re thinking about what literature is going to last, and by last we mean hundreds, thousands of years, it can’t just be compelling, it can’t just be the blood-gore popcorn stuff. It needs to have people split on it, reasonable people split, and continue to split on it in totally different cultural contexts, so you want to keep talking about it. I’m sure there are Hesiod arguments about is this god the better god or that god the better god, but no one cares once Christ comes around. Getting on those timeless human themes is a pretty hard thing to do in the moment. Hats off to Homer for pulling it off.
Roel Konijnendijk: Some of it is timeless. Other things you’re just like, okay, there must have been an environment in which this was very useful, but I don’t think now we need Hesiod to explain to us that we shouldn’t piss in the river where we get our water. Which he spends some time explaining.
Tony Stark: Unfortunately, battlefield hygiene is still a challenge for a lot of folks.
Justin: If you had worked with privates in the military, you would know that you still need to teach that lesson regularly. I mean, tie it to the two hundred and fiftieth anniversary of America. It was a Prussian who came over and had to look at Washington and be like, you recognize that your men are shitting next to where they’re cooking their food, right? That’s the reason you all have dysentery.
Roel Konijnendijk: That’s that Prussian military method rearing its head again. I read about that, when Steuben’s training the Continental Army, where he started out drilling Washington’s guard and then they passed it on to the rest of the army. The idea there is very much similar to the Greek situation, where these are militia that have received very little training and are constantly being defeated by a more professional force. And what they’re learning is not that difficult. It was like two weeks that he spent training them. And that’s for musket drill, way more complicated than what Greek hoplites would have to do. So just that basic element, it’s not that you have a lot of trouble figuring it out, it’s that you need someone to tell you, okay, this is what you’re going to do, and take you through your paces, set aside the time, which they had in Valley Forge. And you come out a much more effective force. Sometimes you just need someone to drop in and say, here’s how you can get much better very easily.
This is one of the ways knowledge was passed on in a period before you had dedicated treatises. You had these poems aspiring to teach everything, from morality to the practicalities of military organization and combat and farming and proper marriage relations. Those things are discussed and composed into songs and texts that last longer, precisely because there’s no community college, no way to get this from a professional. You’re passing it around as stories, as oral tradition, and eventually as written poetry.
Cultural Blinders
Jordan Schneider: I want to come back to violence. It was a fascinating theme in your book, this idea that everyone wanted to think these battles were clean and respectable, that these citizen oligarchs of this city didn’t really want to kill that many oligarchs of that city. What was so weird was the evidence you used to argue against it. It’s just right there. It’s pretty obvious in a lot of these texts that once the other army starts fleeing, you run and try to kill as many as you can.
Given that we spend a lot of time on this podcast talking about lessons from Ukraine, where there’s so much data, so many different things you can look at, it boggles my mind that with these battles you have a limited amount of text and artifacts to work with, and people will just overlook things because they have cultural blinders of their present day. I’m sure fifty years from now your PhD students’ PhD students will say the same about you. Any thoughts on people missing stuff in the text that they don’t want to read?
Roel Konijnendijk: It’s a really interesting point. The argument I made in the book is that these earlier authors were so guided by their own conception of what these battles looked like, how they wanted to model them, create a template of what a battle typically looked like, in which they included statements from the sources that seemed generalizing, like, okay, the Spartans never pursue a fleeing enemy. These statements occur. They’re not true, but they occur. And if you want, you can privilege that information over the counterexamples you could conjure up from specific accounts. They did that initially because they had this model in mind, this strong sense of wanting to make it make sense as an overall picture, and they didn’t care so much about the smaller details.
And they had this investment in the idea that the Greeks were deliberately hobbling themselves, denying themselves the opportunity for the victory of annihilation that Clausewitz would privilege, because they were more civilized, more gentlemanly, but also because they hadn’t quite invented yet how to be maximally effective in war. This goes through a linear progression, from the Greeks to Alexander, and then Alexander to the Romans, getting better and better at figuring out how to be maximally effective, which lets them conquer larger empires and defeat harder enemies. If you have a linear development, you’ve got to start somewhere where it’s not very effective and build it up.
But the other thing is, there’s a point at which this grows above the head of an ordinary person trying to make sense of it all. This is why increasingly, when working with large data sets, we rely on automated processes to help us understand these things, put them into graphs and charts, because otherwise we can’t handle the data. In the study of ancient warfare, despite the comparatively small amount of evidence, there’s already this sense in which people will decide on something to privilege, some narrative to tell, and in doing so decide other things are less deserving of their attention. A lot of the time they’ll explicitly say, this is just a sideshow, not the main issue.
Jordan Schneider: People decide the story because it fits with some Victor Davis Hanson broader political narrative they have. Or they just want to piss off their advisor. When you see people go story-first, where does it often come from?
Roel Konijnendijk: Very often it comes from the historiographical tradition, other scholars they’ve read. That has so much influence. We all have this image of Sparta as a super-conservative militaristic society focused exclusively on war. If you talk to an expert who works on Sparta now, they’ll reject all of that. But that’s the cutting edge. If you pick up a book from a bookstore, you’ll pick up Paul Cartledge’s book on the Spartans from the 1970s, and you’ll read all of that old account exactly as I’ve just said it. It’s not that it was wrong, it’s that it was believed at the time, the best of their understanding, which may have come from political ideologies or personal proclivities. But now those ideas are just around, and it’s very hard to say, you have a bunch of books on Sparta all written by respected academics, but these are wrong and these are good. It takes a long time to develop the critical ability to do that for yourself.
Around 1990, everything changed. Up to then, everybody had more or less the same idea of what Spartan society was like. And then suddenly a number of scholars from different angles started to completely reinterpret the evidence, trying to privilege other parts than the ones previously taken as baseline, saying we need to look more at contemporary than later evidence, and more critically at what the evidence tells us, because it isn’t always straightforwardly telling us what we want to know. Getting a better understanding of what genre and propaganda do to the records that survive. All of that contributes to thinking better about the material. And that’s why views in scholarship can change quite radically even in ancient history, where the literary evidence has been more or less stable for a hundred and twenty years. The ideas that come out of it keep changing.
Reading Recommendations
Jordan Schneider: I’m curious, in the ChatGPT and Claude age, where you can just ask these models to surface all the references instead of going back to the books and flipping through, do you see anything interesting in how your grad students are using these tools, or has it changed your process?
Roel Konijnendijk: You’ve probably encountered other humanities scholars being extremely hesitant to foster this technology, because we generally don’t trust it. It can get information for you, but you still have to check whether its references actually exist and whether the material says what it says it says. People are using this technology in ancient history especially where there are large data sets, like inscriptions. In Latin there are tens of thousands, often partial, often damaged, and scholars use large language models to feed in all the ones we have and help predict what might fill a gap in the formula. It’s used for that sort of thing.
But when you’re looking at something like what I study, which is mostly qualitative and literary, you can’t just ask the question and have the machine tell you all you need to know. You need not just familiarity with the passages, but to know what they are in context. When I take my students through some of these passages, we can all read the same passage in a short amount of time. A lot of the time in ancient history you can read all the available evidence for a particular question in half an hour. But that doesn’t mean the students can immediately say anything I would say, because they don’t have the same grounding, they don’t know what these sources are, how to rate them, how to evaluate them.
As is often true in humanities research, the journey is the end. It’s about building up the expertise to assess these things critically. You can’t outsource that, because the machine can’t do it. It doesn’t know what you want to know. So I hope people don’t try to use LLMs to replace the kind of work I do, because the work would be terrible. You need to commit your own expertise and critical thinking. Otherwise you’re just going to regurgitate what was already there.
Jordan Schneider: This is my pitch for why this stuff is particularly fun to read in undergrad. If you’re trying to get to the frontier of World War II studies, I’m sorry, that’s ten years. You’re not going to consume all the primary sources. But if you want to deeply understand even something as big as the Peloponnesian War, over the course of a semester you can consume a pretty high percentage of the primary source material that’s out there. And then all of a sudden you can engage with the secondary sources at something approaching a peer level, in a way that just isn’t possible with modern stuff because there’s too much out there.
Roel Konijnendijk: Absolutely. It’s one of the things I always say I enjoy most about ancient history, the relatively low threshold. You can read everything there is to know about Sparta in a year. Every single thing. But then the next thing you need to do is develop the empathy, creativity, imagination, and critical thinking that lets you actually construct theories about historical reality based on that limited material. How do you get from reading all of that to having something to say about it? That’s a fascinating process, and something you can’t replicate with a machine. That is the great fun of ancient history, you really have to use your brain. You have to step in and say, what do I make of all this? Can I resolve these contradictions? Can I fill these gaps? You have to get to the level of comfort and confidence where you can say, this doesn’t scare me.
Jordan Schneider: What do you want to get the kids going on? What are your primary sources to throw folks at?
Roel Konijnendijk: It depends. Nowadays a lot of people come into classics through myth, which is radically different from the way it used to happen. They’re reading myth adaptations or Percy Jackson, and that’s what brings them in. So if that floats your boat, you’ve got to read Ovid’s Metamorphoses, or Apollonius. Those are the main sources we have for the myths we’re retelling.
For the WarTalk option, the Iliad is great. There’s just no two ways about that. It gets boring in parts of the beginning, because you have to go through the catalogue of ships and who kills who in the fighting, but you have to think about that as functional for the text. The Iliad is absolutely wonderful, and there are some really good translations, so you almost can’t go wrong.
I’m a huge fan of Xenophon, who is himself an experienced commander writing about warfare. Polybius similarly, although he’s very unpleasant as an author, I really don’t like him very much, but he’s a good military historian willing to go into a lot of detail. These are all people you can find cheap translations of everywhere, a lot of them online for free. Herodotus is the gateway drug for people interested more on the history side, just because he’s so varied. Some of it very military, especially books seven and nine, Thermopylae and Plataea, all warfare all the time, but the rest is so interested in the enormous scope and diversity of the world around him. He’s fascinated by everything, and it’s something that infects you when you’re reading it.
Jordan Schneider: I just want to shout out Lucian of Samosata. I don’t think there’s any war stuff in there, maybe I haven’t come across it yet. I’ve been writing more and more satire this year, and I was like, who’s some ancient-world satire I should start with? The guy’s hysterical. He’s making fun of all the philosophers, the gods, society. He has a sci-fi novel in there where the humans go to the moon. He’s just a wacky dude. And he’s from two thousand years ago. What a treat.
Roel Konijnendijk: Who would have thought? But you have to imagine this is not the ordinary people who live in that society. These are the people whose works are preserved over two thousand years. And the first fifteen hundred of those, they had to be manually copied. Every now and then a monk has to sit down and physically write every single word he sees on the page, otherwise it gets lost.
Jordan Schneider: He’s making fun of Jesus. The fact that you can make fun of Jesus and then be so loved that you still get the monks to copy you, you really have to be on your shit.
Roel Konijnendijk: That’s a boss move, I have to admit.
Justin: My favorite is still Antigone. I got to hear Lucy Lawless read the part of Antigone on a show more than a decade ago, and it was a throwback to my childhood. It’s seared into my mind now, she is Antigone. Every time I think of an ancient Greek woman, Lucy Lawless becomes that person.
Roel Konijnendijk: It’s another one of those examples of a text really thinking about the morality of war. Sophocles’ Antigone is also great.
Jordan Schneider: I’ve been listening to two Odysseys simultaneously. There cannot be a stronger contrast between Claire Danes’s Emily Wilson Odyssey and Ian McKellen’s Fagles Odyssey. It’s the same text we’re working from, but it’s so fun. These things contain multitudes.
Roel Konijnendijk: I didn’t know Claire Danes did the voice work for that. That’s great, I’ve got to find it somewhere.
Jordan Schneider: She commits. Keeping that tone up for fifteen hours is a remarkable accomplishment.
Roel Konijnendijk: Twelve thousand lines. I wouldn’t want to do it.
Jordan Schneider: We’re going to call it here. We’ve got to do this again sometime, this was such a treat. Thank you so much for being a part of WarTalk.
Roel Konijnendijk: It’s a real pleasure. Thanks so much for having me.

  Read full article: https://www.chinatalk.media/p/wartalk-ancient-greece-edition
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“[I]ntelligence, that counterentropic conjoined twin of information, must become the most powerful force in the universe, the energy to which all other physical laws must eventually kneel…Intelligence was destiny, manifest.” — Ian McDonald, “Verthandi’s Ring”
Not a lot of people expected that AI would come for the mathematicians before it came for the truck drivers, but it did. The other day, an AI model disproved the Jacobian Conjecture — an 87-year-old open problem that human mathematicians had struggled to solve. The greatest living human mathematician, Terence Tao, turned to AI to help him understand the solution. Around the same time, AI solved a very important open question in quantum cryptography. Solving Erdos problems has now become almost child’s play for the best AI models. And this is the worst AI will ever be at math. Model capabilities, and the amount of compute available, both continue to increase at rapid rates. (Meanwhile, long-distance trucking employment is slightly higher than it was a decade ago.)
I don’t expect mathematicians to actually lose their jobs en masse, of course.1 But it’s becoming clearer and clearer that humankind has invented machines that are smarter than we are. Intelligence isn’t defined for machines the same way it is for humans — AI’s capabilities are spiky in different ways than ours — but it’s undeniable that the technology is improving rapidly in every domain of cognitive capability. It’s still possible to find some mental tasks that humans are better than machines at, but those final advantages tend to disappear almost as quickly as we can identify them. “AGI”, or “ASI”, or whatever you want to call it, is certainly here. 
And yet…the world remains much the same. In lots of sci-fi books, as soon as artificial superintelligence arrives, it bootstraps itself to even more godlike intelligence in an explosive “singularity” that rapidly transforms the entire physical universe. Lots of people, especially “AI safety” and “effective altruist” types, expected things to play out basically the same way in reality. But looking around, not much has changed since we entered the intelligence explosion. There’s a huge data center boom, and most people use AI on a daily basis, but we still live basically the same lives — driving to work or taking the train, sitting in front of a computer, scrolling on our phones, collecting a paycheck. People are staying in their jobs longer, but employment hasn’t been disrupted in a significant way:

Meanwhile, we’ve had decently robust productivity growth, but nothing really amazing:

A lot of people I know are surprised by this. Ruxandra Teslo writes:
Walking around the world today one might notice that it is weirdly unchanged…To many, this is surprising. Just the other day I was at a conference where someone remarked that if he could have seen today’s AI capabilities a few years ago, he would have been astonished — and would have assumed the world by now would look far more transformed, with much higher GDP growth.

And Clifford Sosin writes:2
Superintelligence arrived. You probably didn’t notice, because it turned out to be kind of incremental…Don’t believe me? Run the test. Talk to Fable 5 for an hour, then talk to your ten smartest friends. Which one is smarter? Don’t worry, they won’t be offended…We were told to expect something bigger. Once machines crossed some line, the system’s IQ would climb to heights we couldn’t follow, and we’d be sharing the planet with something that designs warp drives and thinks thoughts as far past us as mine are past my dog…What we got is a tool that writes excellent code, beats people at a startling range of tasks, and will clearly reshape the economy. It’s also, somehow, incremental. No takeoff. No explosion. That’s the strange part.

Teslo blames bottlenecks — governance and other “frictions” — for the slow economic impact. But some others are advancing a more radical hypothesis3 — that intelligence itself is subject to diminishing returns.
One of these is Francois Chollet, an AI researcher who specializes in measuring AI’s capabilities. In a highly controversial series of tweets back in March, he conjectured that intelligence might be subject to diminishing returns:
One of the biggest misconceptions people have about intelligence is seeing it as some kind of unbounded scalar stat, like height. "Future AI will have 10,000 IQ", that sort of thing. Intelligence is a conversion ratio, with an optimality bound. Increasing intelligence is not so much like "making the tower taller", it's more like "making the ball rounder". At some point it's already pretty damn spherical and any improvement is marginal.

Now of course smart humans aren't quite at the optimal bound yet on an individual level, and machines will have many advantages besides intelligence -- mostly the removal of biological bottlenecks: greater processing speed, unlimited working memory, unlimited memory with perfect recall... but these are mostly things humans can also access through externalized cognitive tools.

In fact, this is a possibility I myself had raised in a post a year earlier:
It seems possible that humans are simply incredibly specialized in a few types of cognitive tasks — extracting patterns from sparse data, synthesizing various patterns into “intuition” and “judgement”, and communicating those patterns in language — and that we’ve basically approached the theoretical maximum in those narrow areas…That would explain why AI has gotten much better at things like math and coding and forecasting over the last year, but why the basic chatbot interface doesn’t seem much more “intelligent”. It would also explain why when you talk to Terence Tao about math, it’s like talking to a superhuman, but when you talk to him about where to get lunch or which movies are the best, he’ll just sound like a fairly smart normal dude. AI will eventually get better than Tao at math…but it may never get much better than the most thoughtful, eloquent humans at deciding where to get lunch or recommending movies. It may simply not be mathematically possible to get much better than we already are at that sort of thing.

Why would intelligence top out like this? Well, if we think of intelligence as the ability to extract information from data, then even an infinitely advanced model endowed with infinite compute will be limited by the fact that there’s a limited amount of information that can be extracted from the data. 
For one thing, data itself is in limited supply. You can’t transform the world unless you can (in some generalized sense) understand it, and you can’t understand the world unless you can measure it, and our ability to measure the world is inherently limited and finite. 
This is basically the hypothesis advanced by Arvind Narayanan and Sayash Kapoor:
We think there are relatively few real-world cognitive tasks in which human limitations are so telling that AI is able to blow past human performance (as AI does in chess). In many other areas, including some that are associated with prominent hopes and fears about AI performance, we think there is a high “irreducible error”—unavoidable error due to the inherent stochasticity of the phenomenon—and human performance is essentially near that limit….We predict that AI will not be able to meaningfully outperform trained humans (particularly teams of humans and especially if augmented with simple automated tools) at forecasting geopolitical events (say elections).[emphasis mine]

Sosin says something similar:
We hold a thin scatter of facts about the world, and intelligence or reasoning is whatever fills the space between them…Where the space between the facts behaves well, this is close to godlike…Coding, math and most administrative work are [like this]. What makes them easy is that they have relatively smooth solution spaces and are tractably verifiable…Most of what matters doesn't behave like that. The universe is mostly the emergent behavior of complex systems…The limit is contact with reality. A smarter reasoner fills the gaps between known facts in simple areas faster and better, but it doesn't produce new facts.

Sosin makes an important point here, which is that the limitations of intelligence aren’t necessarily about limited data. Even if we can keep on collecting infinite data, the cost of extracting additional information from that data might explode to infinity. This is the idea of chaos. Even in a deterministic universe where the present states of all particles are enough to perfectly determine the future, our ability to predict the future can be inherently limited; the tiniest infinitesimal error in our measurement of the present explodes into a huge error when we attempt to extrapolate even a small distance into the future. 
So although we don’t know yet, it’s possible that humans were already hitting the point of diminishing returns with regards to individual cognitive capacity, and that superintelligent machines will never be as far beyond us as we are beyond dogs. But even if that’s true, I can think of at least three reasons why machine superintelligence could still deliver huge productivity gains.
Smart matter
The most obvious advantage that machine superintelligence confers is replicability. The number of human intelligences is fixed by the fertility rate, and we don’t know how to substantially boost that rate; in fact, it’s falling inexorably, and the human race is set to shrink. 
AI isn’t bound by those limitations. By building more data centers with more compute, you can run more agents in parallel — essentially, you get more cognitive work. It’s not free, but nor is it limited. It’s good old physical capital; unlike human capital, you can just build more of it whenever you like, simply by reinvesting some portion of your economic output. Imagine if we suddenly discovered a way to manufacture more land in any city on the planet; this is similar.4 
Of course, lots of tasks are physical ones, and for these you need physical machines — basically, robots. This is probably why so many AI people are now working on robotics, world models, physical AI, and so on. The roboticization of the world has a huge tailwind — the battery revolution, which allows energy to be stored and moved around much more easily. Conveniently, we got the physical tools to turn dumb matter into smart matter just as we also got the digital tools. 
(It’s also worth noting that like the energy in batteries, the intelligence in robots is divisible. A robot the size of an ant can be remotely controlled by a data center the size of a football field. This is also a capability that human intelligence lacks.)
This doesn’t mean economic output will explode to infinity. But what it does mean is that humans will be able to use physical capital — GPUs and robots — to do more and more tasks at once, including many cognitive tasks that we used to do the hard way. In the long-run steady state, this should increase the capital-to-labor ratio of our society; each human will essentially leverage an army of intelligent machines. It’s basically another industrial revolution, and it has very little to do with whether artificial intelligence is smarter than human intelligence in any sort of head-to-head matchup. 
Distributed tacit knowledge
The German company Zeiss makes the best glass on the planet. If one of the mirrors that Zeiss makes for ASML’s EUV chipmaking machines were the size of Germany, the biggest bump on that mirror would be just one millimeter high. Only a few other companies — and maybe no other company on Earth — can match that. Zeiss’ mirrors also have a number of other amazing properties, like not distorting much due to temperature changes.
How does Zeiss make glass this good? No one knows — not even the people at Zeiss. If the technology were capable of being written down on a blueprint, China would have hacked Zeiss and stolen it, the way Huawei hacked Cisco and Nortel. If the technology were capable of being explained by a former Zeiss employee, or even several former Zeiss employees, China would have paid those people many millions of dollars to spill the beans. 
Zeiss’ technology basically can’t be stolen, because it’s tacit and distributed. It consists of a vast number of little tricks and techniques that a huge number of individual employees use on a daily basis. These people don’t always even realize all those little things they’re doing that make the glass come out so good. And each employee knows a different set of tricks and techniques. The knowledge exists at the level of the organization itself, and is thus very hard to steal or recreate. 
This is true of lots of corporate technology. A big part of the reason China can cut off the supply of rare earths to the rest of the world any time it wants to is that other countries aren’t very good at refining rare earths. Rare earths are difficult to separate from each other in solutions; it takes a ton of little chemistry tricks to do it cheaply at scale. Chinese refiners have spent four decades building up those little tricks and techniques; American or Japanese refiners won’t simply be able to replicate their efficiency overnight, and so it’ll continue to cost much more to produce rare earths outside China.
Except in the age of AI, this might change. Suppose American rare earth refiners give their employees a bunch of equipment to record everything they do — smart glasses, gloves, and so on — in addition to sensors distributed throughout their plants. AI will be able to synthesize all that information and very rapidly suggest small ways to improve the production process. Many of those little experiments will fail; others will succeed and will quickly be adopted, allowing another round of experimentation and improvement to begin very quickly. Crucially, AI’s ability to do this doesn’t depend on its raw intelligence — only on its ability to handle huge amounts of data very quickly. 
In other words, in the age of AI, distributed tacit knowledge might not be nearly as big of a barrier to technological diffusion. This could improve economy-wide productivity, as lagging firms catch up to leading firms much more quickly. A more equal distribution of productivity would also make the economy more competitive, creating more surplus for consumers (though possibly reducing the incentive for firms to innovate, by making technology less excludable). 
AI’s ability to quickly produce distributed tacit process knowledge might also supercharge productivity growth at the frontier. Imagine if any company could optimize any production process five times faster than today. The whole economy would speed up, as components got cheaper, turnaround times and product cycles got shorter, and scale-up got much faster. 
And as with the previous example, improving the production of distributed tacit knowledge wouldn’t depend on AI’s raw intelligence. It would spring from AI’s ability to act like a computer — to interface directly with sensors, to handle lots of data, to perceive tiny details, and to do everything very very quickly. 
Cloud laws
For decades, researchers in the field of natural language processing tried to figure out the principles behind human linguistic communication. They made frustratingly little progress; the processes by which humans convey information to each other through words just don’t seem to obey simple laws, like the ones that govern electromagnetism or the circulatory system. 
Then along came AI, and suddenly linguistic communication seemed like a solved problem. LLMs can reliably sound like a human being, even if we don’t understand how they manage to do it. 
What if there are lots of other aspects of the Universe that work the same way — too complex to understand in terms of simple laws, but not so complex that they just dissolve into unknowable chaos? It’s possible that we can reliably control these complex phenomena with AI, even if we never reduce them to the kind of principles that we can teach a grad student in a textbook. In fact, I wrote an essay called “The Third Magic”, where I suggested that this might be equivalent to a whole new scientific revolution:

Another way of saying this is that there may be laws of the universe that humans can’t understand but AI can. I call these “cloud laws” — causal regularities that can be exploited by technology, but which are too diffuse and complex for an individual human being to either intuit or communicate. 
Human language seems to obey cloud laws, so why not other phenomena too? Perhaps social sciences like economics, sociology, and political science obey similarly complex regularities, and AI can help us find them. Perhaps there are physical processes — plasma, or topological materials, or aerial turbulence, etc. — that obey cloud laws instead of chaos? 
In other words, thanks to AI, we might be on the precipice of a new age of scientific advancement. And this won’t necessarily depend on how smart AI is in comparison to a single human; it’ll depend on its computer-like ability to hold huge amounts of data in its working memory and extract complex patterns from that data. 
If this turns out to be true, it means Francois Chollet is wrong. Chollet hypothesizes that groups of humans, using pre-AI computing tools, can approach AI’s level of scientific competence. But human collaboration is bottlenecked — it’s limited by our ability to intuit patterns at an individual level, and to communicate these patterns from one individual to another. AI, being a computer, just doesn’t have this sort of limitation; it can work with vast, diffuse patterns without having to break them into pieces or simplify them in order to compress them into the tiny pipelines of person-to-person explanation. 
So even if AI never gets much better than humans at the kind of science that humans have done heretofore, it might open up whole realms of scientific discovery that have previously been totally inaccessible to even the largest groups of the smartest humans. If much of the Universe turns out to be ruled by cloud laws, we could be on the precipice of a scientific renaissance.
The common thread in all three of these examples is that AI may revolutionize productivity not by being much smarter than a single individual human — not by simply solving harder and harder math problems — but by marrying human-style intelligence to the vast, inhuman capabilities of computers. We could simply be thinking about the benefits of intelligence wrong — arrogantly privileging the kind of mental tasks we humans happen to do especially well, while ignoring the value of the tasks we do poorly. 


1Why? Several reasons. Tenure still exists. Humans who can do math at a high level will still be needed if we care about understanding the results that AI spits out. Human math teachers will still probably be valuable. And most importantly, humans will be needed to tell AI what kind of math we want it to solve, and why. 


2Or at least, prompts AI to write.


3I think there is a widespread, tacit assumption among many intelligent humans that the quality that had made them stand out among their peers was the fundamental stuff of the Universe, the font of all value. I will write more about this at some point, but I think it helps explain why the idea that intelligence is just one production factor among many seems so unthinkable, heretical, and revolutionary to so many people in the tech industry. 


4Yes, I know we can reclaim land from the ocean. But the opportunities for this are fairly limited, and the cost is often very high. 



  Read full article: https://www.noahpinion.blog/p/what-will-more-intelligence-actually
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  Hi all, last week was a momentous one for Ukrainian democracy, and possibly for how the war develops over the next period. After two and a half years, overall command of the Ukrainian army was transferred from General Oleksandr Syrskyi to General Mykhailo Drapatyi. The move was greeted with uniform praise from Ukrainians I know and trust and that is definitely the lead story of the week. Of course, the trigger for this change, the removal of Defense Minister Fedorov, is still the reality as of this update being written. There is every indication that President Zelensky is trying to ride this crisis out by keeping Fedorov out of his old post. If that remains the case, it cannot be called the best week.
Btw, if you want to hear more about how the replacement of Syrskyi by General Drapatyi was viewed in Ukraine, Shaun Pinner and I held a substack live on the question the day after the announcement.

The decision making in Ukraine will be the focus of the first two parts of this update. First will be what happened last week in terms of overall command (and what did not), and where we go from here. Note, this is far from being settled.
Next, there will be a section on General Drapatyi himself, as I am sure he will be unknown to many of you. The last section is a quick rundown of the Ukrainian strike campaigns this week, with particular mentions about the attacks on Wildberries warehouse and in the Sea of Azov, both of which are ongoing. 
Finally, I just wanted to give you a heads up that the next Substack Live with Come Back Alive will happen this Thursday at 16:30 Ukraine Time/14:30 UK time and 9:30 US East Coast time. The focus will be on the human experience of this war, training and morale. I will be  talking with Ivanna Ryzhkova, a combat medic who has experienced the worst of this war and now works with CBA’s training centers. 
Ok, let’s get to the main event.
The Worst Week Becomes Much Better (But Not The Best)
Sometimes we forget that democracies have certain inbuilt advantages in war. They often screw up badly, start slowly, prepare inefficiently, etc, but democracies can also be better at adapting and channelling societal abilities and commitment. This week we saw the benefits of a democracy. Pressure from Ukrainian civil society told on Ukraine’s political leadership. 

President Zelensky clearly did not expect the reaction he received after the removal of Fedorov. There were protests across Ukraine that actually grew in intensity up until last weekend, and they were directed not just towards bringing back Fedorov but also towards replacing General Syrkyi as chief of the General Staff.
Now, Syrskyi divides opinion like no one in Ukraine I have heard discussed—and I mean that. Someone like Yermak does not divide opinion, he is generally distrusted and was believed to be a problem. Syrskyi, otoh, has always had his strong defenders as well as his critics. I summarized both views when he was appointed to replace General Zaluzhny in early 2024.

As overall commander, Syrskyi continued to divide opinion—maybe even more strongly. While he continued to have his backers, there was also a great deal of disquiet with his overall command, his tendency to micromanage, his “Soviet” military outlook, his focus on tactical gains over strategic success, and his willingness (especially before 2026) to tolerate very high casualties. 
I am summarizing here.
And clearly he and Fedorov had a very rocky relationship. In the fascinating press conference that Fedorov gave after his dismissal, he accused Syrskyi of “splitting the country”.
Fedorov basically said Syrskyi was dividing not just the country, but the military. Units the general liked were favored while others were discriminated against and deprived of life-saving equipment. This seems to be particularly the case when it came to the supply of drones, and Fedorov went into detail about that—note the word “loyal”.
Supplies do not flow through the corps. The supply problem is fundamental. Over the past five months, we procured more drones than in the whole of last year, yet most units did not feel the difference because distribution is handled manually. If you are loyal, you receive supplies; if you are not, you receive nothing. As a result, units cannot plan their future. 
Later in the press conference, Fedorov went into detail about his personal, working replacement with Syrskyi. Apologies for the length of the excerpt, but the detail is important.

It might be said that Syrskyi had overplayed his hand. When Zelensky was confronted with a binary choice (Syrskyi or Fedorov) and chose the General, Syrskyi actually found his position weakened. While Fedorov was in the defense ministry, no one wanted to rock the boat. However with Fedorov out, Syrskyi became the focus of popular anger. 
Things were made even worse when Syrskyi tried to pretend that he was surprised people were saying he and Fedorov were not getting along. As the tide turned against him, Syrksyi gave an interview saying that he was “surprised to learn that we have a conflict”. In the end, however, Zelensky decided Syrskyi had to go, and on Tuesday the General was out and Drapatyi was in. 
Of course, that was only part, and in some ways the lesser part, of what many Ukrainians wanted. This started with the dismissal of Fedorov and getting Fedorov back as Defense Minister remained a key priority. That, for now, seems a far greater ask than changing military command.
What we know is this. Zelensky and Fedorov have communicated multiple times over the last week, and Fedorov has been offered some grand-sounding, but primarily advisory, positions. The most prominent of these was “Deputy Prime Minister” with a remit to advise on military/technical matters. Fedorov, however, will have none of it. His experience over the last few years has convinced him that: “only three positions in the state - in addition to soldiers on the battlefield - which determine the course of the war: president, defence minister and commander-in-chief.” 
So we are left with this stand-off. Zelensky for now wants to stick with his new choice for Defense Minister, Evgeniy Khmara. As Khmara has not yet been approved by parliament, he is listed as “acting” defense minister at present—so that gives everyone some wiggle room. 
Fwiw, I have heard positive things about Khmara. He has a great deal of military experience and before being appointed to this job, had been serving as Budanov’s replacement at the head of Ukrainian strategic services. It is also worth noting that he is being touted as more similar to Fedorov than Syrskyi.
How this will play out is still up in the air. One reason Zelensky seems determined not to have Fedorov as Defense Minister might be political. Fedorov has, partly because of the controversy of the last few weeks, become one of the most trusted and respected political figures in the country. This week a new poll was released which rated the top Ukrainian political figures on trust—Fedorov was second to Zaluzhny (though more people had strong trust in Fedorov than anyone else), while Zelensky was fourth. Here are the poll results—the top four candidates are Zaluzhny, Fedorov, Budanov and Zelensky. Syrskyi was second from bottom. To make sense of the poll, dark blue is strongly trusted, light blue is trusted, the orange bars are the corresponding ratings for “not trusted”. 

More directly political as a consideration, Fedorov came  in third (just behind Zaluzhny) as voters preferred first choice if there were a presidential vote. That would mean he would be a very strong candidate to get into a run off with Zelensky, were he to run. Here were the headline figures on that part of the poll.
	The top three in terms of electoral support are Volodymyr Zelensky (22.3%), Valery Zaluzhny (14.9%), and Mykhailo Fedorov (13.4%).

	This is followed by Kyrylo Budanov (7.2%), Oleksandr Usyk (5.9%), Petro Poroshenko (4.6%), Ihor Terekhov (4.3%), Dmytro Razumkov (3.7%) and Andriy Biletsky (2.3%).


Btw, it is also worth noting that removing Syrskyi was very popular with 55% of the respondents approving the choice and only 15% opposing the move. 
What does this mean? Well, it does seem that Zelensky is going to try and ride out the change for now. This is no knock on Khmara, but if this is how we end up, the worst week for Ukraine has not transformed into the best. We must still wait and see. 
Major General Mykhailo Drapatyi
In Fedorov’s press conference, it is worth noting that he spoke about Drapatyi as a comrade in arms against Syrskyi. He was one of the few people given an actual name-check, and it was personal and showed that he believed Drapatyi, like himself, had been punished for being too independent. 
Well done. Now off to the sidelines. Drapatyi — a third reprimand, goodbye. Forgive me, Drapatyi; I suspect you will receive a fourth reprimand after this. 
And then, a few days later, Drapatyi was in and Syrskyi was out. This move, btw, was as mentioned above, greeted by universal acclaim by the Ukrainians to whom I speak. I have heard no criticism at all and lots of praise. Old friend and trusted adviser Mykola Bielieskov reached out immediately and wrote “Best choice of Zelensky”. When I asked Mykola if I could quote him explicitly on this, he agreed. 
Drapatyi is one of those figures who was well-known in Ukraine but hardly known outside of it. And he is also rare in that he is universally respected and admired from practically all parts of society. He is a career soldier who has experienced the fighting since the Russians first invaded Ukraine in 2014. That year, when pro-Russian separatists tried to take control of Mariupol, it was reporedly Drapatyi who commanded the BMP who broke through the Russian barricades—and we have a video of that.  


Though he has been around for the whole war, Drapatyi is still relatively young. He is only 43 (born in November 1982), making him 17 years younger than Syrskyi and leaving him with no Soviet military experience. That matters in Ukraine, where there is always a generational divide to consider.
Note: You can see the toll the war has had on him. He looks an old 43 years.
Here are a few other points about his career.
	Graduated from the Kharkiv Tank Troops Institute; commissioned as a lieutenant in 2004, serving with the 72nd Separate Mechanised Brigade at Bila Tserkva.

	Made his name in 2014 at Mariupol, leading an armoured push through a Russian barricade to relieve surrounded Ukrainian police, and later extracting an encircled force through Russian-held territory (see above).

	Became Ukraine’s youngest commander of the Ground Forces in 2024. Resigned in 2025 after a Russian strike on an army training centre killed recruits — “an army in which no one is held accountable is dying from within” — which cemented his reputation with the rank and file.

	Most recently commanded the Joint Forces, covering the Kharkiv-area front.

	Associated with reform of recruitment and training, delegating initiative to front-line commanders, and the “Drone Line” project: a 10–15 km drone kill zone behind the line of contact.


The decision to resign and take responsibility for the 2025 strike which killed soldiers under his command is a sign of the kind of officer he is reported to be. He cares about his soldiers, accepts responsibility for his actions, and tries to act with the highest integrity. He reinforced that reputation after his appointment, when only releasing a very short statement in which he said he would offer “no loud promises”.
He has generally avoided the spotlight before. One of the very few interviews he ever gave previously, in 2023, revealed him to be pretty hard-core. He said that Russia as an imperial “nation” had no right to exist (which is different than saying that Russians had no right to exist—which is how his words have been twisted). The whole quote was:
"At the beginning, to be honest, there may have been some fear because everything was so uncertain... But in the end, we've seen the result. You can't even call them a neighbour. This is a nation, along with its leadership, that has no right to exist. Nothing civilized has changed there over millennia, neither in their mentality nor in their imperial ambitions." 
Here is a story with that interview, all dubbed into English. It is worth watching if you have the time.


It is obviously early days and much needs to be done—but it is heartening to see the reception to his selection. The Ukrainian army needs a leader who will continue to head down the road of professionalization, fair treatment and no favoritism, and the integration of new technologies. In all these areas, he is at least poised to be a success.
Wildberries And Azov
People have asked about these two campaigns, so I thought I would give a quick update here at the end. 
This week the Ukrainian long-range attacks on Russian Wildberries warehouses and infrastructure (think a Russian version of Amazon) very much continued apace. Indeed, since the campaign started on July 18, and it definitely is a campaign at this point, there have been up to 10 different strikes reported. These are, as far as I can tell (most from this Meduza report):
18 July — Elektrostal (Moscow Oblast) and Kotovsk (Tambov Oblast), two in one night. The Elektrostal fire burned for four days. Kotovsk partially resumed operations within two days.
20 July — Koledino (Moscow Oblast). Reportedly the warehouse kept working.
22 July — Krasnodar and Nevinnomyssk (Stavropol Krai). Neither had resumed as of the 24th.
23 July — Voronezh. Reportedly lighter damage.
24 July — Shushary (St Petersburg), Novosaratovka (Leningrad Oblast), and Simferopol (occupied Crimea). Both Petersburg-area sites caught fire; no detail on the Crimean sorting centre. 
25 July — a warehouse in the Urals, per the Moscow Times; NPR’s Moscow correspondent called that overnight strike the tenth of the week. 
This campaign causes some mixed emotions in me. If it distracts from the oil campaign, that is definitely not what I would say is an efficient use of Ukrainian resources. It seems that there have been only 5 strikes on refineries since the Wildberries campaign started. With oil prices back on the rise, I personally believe that efforts against the refineries remain top priority.
As for the benefits of the Wildberries campaign—I can see the argument that they will possess dual use components (though what percentage of their possessions are dual use is unknown and I would imagine small). I also understand the idea that it will disperse Russian air defense. So it can have some strategic advantages.
However, my guess is that this is really aimed at Putin’s political standing. It’s a way of undermining the basic “deal” of his regime with the Russian people—I will provide you goodies if you give me power. That bargain looks dicey if all your goodies are blowing up.
Such campaigns often do not work as expected, so this might be hopeful. Certainly, if it means that striking these warehouses distracts from the campaign against refineries, I find that an odd choice. However, it could be that the Ukrainians believe that Putin’s political standing is in trouble and this is a way to seriously undermine it. 
The Ukrainian campaign in the Sea of Azov remains ongoing, though reliable data is scarce due to limited shipping reports. This last week the Ukrainians claimed to have continued to damage shipping at a very high clip. Most of the information comes from Robert Brovdi, the experienced Ukrainian UAV commander who is overseeing the campaign. On July 20-21, for instance, he claimed that the Ukrainians hit another 13 Russian ships. Here was how the Kyiv Independent story on the claims started. 
Ukrainian drone strikes have hit another 13 Russian shadow fleet vessels in the Azov Sea and the Black Sea over the last two days, Commander of Ukraine’s Unmanned Systems Forces Robert Brovdi, known as “Madyar,” said on July 22.
The vessels struck on July 21-22 included 10 dry cargo ships, two tugboats, and a tanker, according to Brovdi. The Kyiv Independent couldn’t independently verify the Ukrainian claim.
“(Russia’s) shadow fleet vessels were warned by fire over a 48-hour period on July 21–22 that it was inadvisable to navigate the waters of the Azov and Black Seas in the interests of the aggressor country,” Brovdi said in his Telegram post.
The most important reality that I can find is that the Russians, who suspended official shipping on around July 10, have not formally changed that status, and the Russians are encouraging people to find other means of shipping grain, such as by rail.
So the campaign is ongoing and so far the Russians have yet to find an effective counter. Of course this is a campaign that will take time. It’s directed at cutting off Crimea and stopping Russian grain shipments (depriving Russia of money). Those seem to be happening, but their impact will take time.
Have a good rest of the weekend everyone!

  Read full article: https://phillipspobrien.substack.com/p/weekend-update-195-the-worst-week

  
  


Deepening dilemmas: Ukraine's new commands, drapatyi's priorities, long range strike & Russia's war…


  
  
    Deepening dilemmas: Ukraine's new commands, drapatyi's priorities, long range strike & Russia's war…

    Mick Ryan · Mick Ryan · Jul 25, 2026 · 19 min read

  

  
Upon our shoulders—the shoulders of the Ukrainian people—has fallen a historic role: to complete the liberation struggle with our Victory. We are doomed to Victory. It cannot be otherwise, and there can be no talk of any compromises or concessions. General @Drapatyi_M, 25 July 2026.

Hopes for an enduring settlement between Washington and Tehran have receded further since my last update. The June ceasefire framework has collapsed after Iran struck commercial vessels for bypassing its approved shipping lane in early July. Nuclear discussions remain stalled, and Iran refuses to put its ballistic missile programme on the table for negotiations. 
Almost a fortnight of US military strikes have reportedly damaged more than 85 percent of Iran’s missile, drone and naval defence-industrial base. But the Iranians  still threaten shipping in the strait – and ensure that ship owners and insurers have little faith in the security of the strait.
For not the first time in history, air power has degraded the capability of an adversary without compelling their capitulation. Air power alone cannot win wars.
But at the same time, a major ground invasion is probably beyond what the roughly 50,000 US troops now in the region could sustain. Even a short-term raid or occupation of a strategic location in Iran would likely result in more US casualties, be difficult to sustain logistically and politically over time – and would further escalate the conflict.
In an excellent piece this week, Andrew Exum wrote the following:
The sooner we acknowledge that the United States has lost the war with Iran and stop fighting, the better. Because we now have a lot of work to do… The United States has not secured any of its political objectives in the war with Iran, and indeed, it has produced a situation in July that is markedly worse than the one antebellum… The Iran war has brought a few things into focus—among them, that the United States needs to rethink its approach to warfare in the region and beyond.

Therefore, while the US has challenges with munitions supplies, which has knock on effects in Ukraine and Pacific deterrence, its biggest issue is strategy making and strategy execution. This is a diagnosis that has an impact on security affairs in Europe, the Middle East and the Pacific theatre.
Welcome to this week’s edition of The Big Five.

Ukraine: The War at the Halfway Point of 2026
New Military Leadership. The most important story from Ukraine this week has been the changes at the top of the military. Former minister Fedorov was removed as defence minister in mid-July after just six months in the job. Protests calling for his reinstatement continued during this week, and on 23 July Fedorov publicly rejected every alternative post Zelensky offered him, including a new deputy prime ministership for military innovation. Fedorov stated that there are only three positions in Ukraine that, alongside the troops on the line, actually shape the course of the war, the presidency, the defence ministry and the commander-in-chief, and he would accept nothing else. This was an unfortunate response.
The larger dispute is the tension between the new guard and the old guard in the Ukrainian military. On one side, younger officers and officials argue for different leadership approaches and for a technology-led reform agenda Fedorov championed, built on drone mass, decentralised procurement and rapid innovation cycles. On the other side is a more ‘traditional’ and centralised military culture represented by dismissed commander-in-chief Oleksandr Syrskyi, who was replaced this week by General Mykhailo Drapatyi.
To be fair, the struggle for the heart and soul of a military institution is ongoing in every military at all times, whether they are at peace or at war. With constant injections of new people, and changes in technology and society, the tension over new and old ideas and methods occurred in ancient armies and occurs in modern ones. Ukraine’s existential war and its defence against Russia has just sharpened these differences and made them more public.
President Zelensky has tried to soften the transition by keeping both Syrskyi and his deputy Hnatov on as advisers to Drapatyi, and by convening, for the first time, a joint forum of corps commanders and defence manufacturers to institutionalise the coordination Fedorov had been pushing. But, ultimately, the sacking of Fedorov is an unresolved issue and the new minister is only there (for now) in an acting capacity.
The timing of this change is interesting because Zelensky is preparing to travel to Washington to meet President Trump, with reports that Kyiv and Washington are aligning behind a new peace push and hoping Russia will accept an air ceasefire. It also occurs as Ukraine and Raytheon agreed this week to co-manufacture Patriot interceptors on Ukrainian soil.
Civil-military cohesion at the top is being tested as Ukraine needs a coherent voice with its partners. A country that can reorganise its assault forces and stand up a new strike command in a fortnight, but cannot resolve a public argument between its president, its generals and its former defence minister, is sending its allies a mixed signal about how settled its wartime governance is.

Priorities for the New Ukrainian Commander-In-Chief. In the past 24 hours, General Drapatyi has discussed his priorities as Commander-in-Chief of the Ukrainian Armed Forces. These are:
	Increasing the capabilities of air defence for better protection of the country's airspace.

	Developing and scaling the unmanned component.

	Increasing the lethality of strikes on the enemy. 

	Eliminating unnecessary bureaucracy. 

	And in working with personnel – an emphasis on competence and humanity.


These priorities are logical given the current status of the war, and President Zelenskyy’s previous statements about bringing the war home to Russia and improving the conditions for military personnel. General Drapatyi now has one of the hardest jobs in the world. I wish him and his soldiers all the very best.
New Ukrainian Military Commands. Two organisational reforms, signed by presidential decree on 10 July, are worth mentioning.
The first created a dedicated Long-Range Strike Command. It has been tasked, in Zelenskyy’s words, with “concentrating all available resources to reduce Russia’s war potential.” Rather than standing up new units, the command pulls together existing long-range strike drone units, missile forces and naval unmanned systems units under a single structure. This aims to end the turf wars between services that has at times slowed target prioritisation but should also further improve and accelerate long-range and mid-range strike operations. As a spokesperson from the General Staff noted:
The systematic work of the Armed Forces of Ukraine in striking the enemy throughout the full depth of its operational and strategic disposition is constantly expanding and improving. That is why the decision has been made to bring the organisation of this activity to a qualitatively new level. In brief, the diverse units conducting strikes on the territory of the aggressor state using deep strike assets are being united under a single command. The Long-Range (Global) Strike Command will exercise command over an inter-agency grouping of the defence forces, which will operate according to a unified concept and plan.

The second new organization created is the Joint Rapid Reaction Forces, a new branch combining assault troops with organic drone and artillery support. The new force is described by Zelenskyy as a modern, technology-driven assault force able to respond quickly wherever the front needs reinforcement. Brigadier General Dmytro Voloshyn, previously commander of the 8th Air Assault Corps, was appointed to lead it. The General Staff described the new command as follows:
The Joint Rapid Reaction Forces have been designated as a separate branch of the Armed Forces of Ukraine, tasked with rapidly responding to threats and conducting decisive operations in the most critical areas. Their mission will not be to permanently hold designated sections of the front, but to respond quickly to threats, reinforce troop groupings, conduct offensive and counteroffensive operations along the main axis of attack or other priority directions, stabilize the situation, and rapidly seize key terrain and strategic facilities

The reform follows a period of intense scrutiny of how Ukraine treats its assault troops, after investigations into non-combat deaths inside the country’s largest assault regiment.
Together, the two commands represent significant organisational adaptations and attempts to formalise, under permanent structures, the strike and manoeuvre innovations that had until now been run as semi-improvised task forces.
The 40-day Campaign. Executed by the Security Service of Ukraine, the 40-day campaign has become the organising framework for Ukraine’s operational strikes, or interdiction operations, against Russian military forces in occupied Ukraine and inside Russia. It has targeted Russian logistics behind the front line and along the land bridge to occupied Crimea, shipping and other operational targets. Now in its third week, inside our reporting window, the campaign’s focus had extended to strategic targets: a strike on the Engels-2 airbase reportedly destroyed a Tu-95MS strategic bomber, and other strikes against Russian car ferries operating in Kerch strait.
Deep strikes and Wildberries. Much attention this week was focused on Ukraine’s strike campaign against Wildberries, Russia’s key online retailer, which sells dual-use drone components as well as consumer goods. Seven warehouses were hit in a week, with strikes taking place in St Petersburg, Tver as well as in Yekaterinburg (1800km from Ukraine) and in occupied Crimea. Damage estimates run into the hundreds of billions of Rubles, and ten percent of the company’s logistics hubs have now been struck.
Ukraine’s rationale for these strikes is as follows: Wildberries has become a central hub in Russia’s improvised military supply chain, particularly as units and soldiers increasingly buy their own drones, chest rigs and equipment through the platform rather than receiving it through formal military supply channels. The Institute for the Study of War assessed on 24 July that the campaign is likely to place additional strain on Russia’s already stretched air defence network, beyond the inconvenience to ordinary Russian shoppers.
Energy infrastructure remains the other consistent target. President Zelenskyy confirmed strikes this week on the Tyumen oil refinery alongside the Wildberries hub. Russia’s defensive response, a modular steel shielding structure for refineries nicknamed the “Web,” remains in trial deployment. While this demonstrates Russian adaptation (as slow as it might be at times) this is another indicator of how thin Russia’s refinery defences are.

Finally, Ukraine’s strikes against Russian energy targets have seen Putin extend Russia’s gasoline export ban. As reported by the ISW on 25 July, Russian Deputy Prime Minister and Economic Minister Alexander Novak stated that Russia is extending the gasoline export ban until the end of 2026 and will consider lifting the ban on diesel exports “as the market recovers.” Multiple regions within Russia as well as in occupied Ukraine continue to experience fuel shortages.

Russian Strikes on Ukraine. Away from the strike campaigns, the week saw a heavy run of missile and drone attacks on Ukrainian cities. Kyiv absorbed one of the largest single-night ballistic missile barrages of the war on 19 July. On 24 July, a ballistic missile strike on a defence-industry exhibition near the capital killed at least ten people and injured more than a hundred. More Russian strikes hit the capital again in the early hours of 26 July, damaging a residential building in the Shevchenkivskyi district. Zaporizhzhia, Sloviansk, Kharkiv, Kherson, Chernihiv, Sumy and Donetsk oblasts all recorded more civilian casualties from Russian glide bombs and drones during the past week.

The War on the Ground. On the ground, Ukraine’s 1st Azov Corps repelled a large, mechanised attack by forces from two Russian armies and a tank division near Dobropillia on 22 July. Ukrainian forces destroyed tanks and a Sarma multiple rocket launcher for a claimed 123 Russian dead. Zelensky said this week that Russia is preparing to receive a further 30,000 North Korean troops, warned of a fresh wave of Russian mobilisation, and said intelligence pointed to another mass missile attack within 48 hours.
Independent tracking by the Institute for the Study of War and Deepstate (reported by Russia Matters) shows Russia’s territorial gains for 2026 have tapered off to a handful of square kilometres. In the past month, Russia gained only 10-15 square miles of Ukrainian territory. This is significantly less than the figures for the preceding two years. Territorial gains and losses are not the only, nor the best way of assessing progress in a war, but this information does provide a useful data point on where we are in this war.

Interestingly, Russian casualties apparently show a high ratio of killed to wounded. In his latest statement, President Zelenskyy described Russia so far in 2026 suffering 225,000 casualties, of which it is claimed that 131,000 were killed.
If Zelenskyy’s figures are correct, this represents Russian combat casualties having a 1.4:1 killed to wounded ratio.
This balance of killed to wounded is out of whack with historical norms, which are normally about 3-13 wounded for every death. In the First and Second World Wars, the ratio was around 1:2 to 1:3. The Vietnam War saw a ratio of about 1:4. Iraq and Afghanistan saw a ratio of 1:13. Iraq and Afghanistan are outliers because of the heavy preponderance of casualty evacuation assets, better treatment and allied focus on the golden hour. A report for the Harvard Belfer centre notes the following reasons for the decline in deaths compared to those wounded in war:
	Preventive Care: Better preventive care means that military personnel are less likely to contract diseases that would hinder their ability to fight effectively. Improved childhood nutrition, immunization campaigns, and modern field sanitation work together to decrease the spread of disease among soldiers living in close quarters. With lower disease rates, military units are more likely to be able to fight with a full complement.

	Battlefield Medicine: Medics and doctors are much better equipped and organized to deliver medical care to the battle wounded than they were in the past. The global diffusion and adoption of protocols such as the U.S. Trauma Combat Casualty Care program, which provides guidelines for the delivery of front-line medical care, increase the likelihood that an injured soldier will receive prompt medical attention.

	Evacuation: Injured military personnel are transported to medical facilities much more quickly today than in the past.

	Protective Equipment: The development and use of personal protective equipment greatly increase a soldier’s odds of survival. The two areas of the human body most vulnerable to fatal wounds are the head and the trunk. From the end of the Middle Ages through much of the twentieth century, however, these areas were typically unprotected. Today, helmets and body armor are standard for U.S. military personnel.


So, what are the reasons for the disparity we are seeing in the war in Ukraine?
First, the data could be wrong. As good as the Ukrainian and allied intelligence services are, they could simply be wrong. A second explanation is, as Zelenskyy describes, the appalling Russian battlefield medical services. This is almost certainly part of the explanation but does not provide a full picture of such a transformational change in combat casualty figures. A third, and probably more likely driver, is the saturation of drones in the tactical space. Not only are they able target individuals above and below ground, whether they are static or moving, it also slows or prevents entirely logistic support and casualty evacuation operations.
It is early days yet, and we need more data – and more analysis of that data – before coming to any definite conclusions. But this is certainly an issue which we should monitor closely because it could have a potential impact on force design, medical support and other issues related for future military operations.

Assessment: Russia’s Deepening Dilemma
Russia is now facing a deepening strategic dilemma.
Ukraine’s deep strike campaign, with its broadening scope and accelerating tempo, is forcing Russian air defence assets to disperse across a vast arc running from occupied Ukraine through the Caucasus into the Russian interior. The ongoing destruction of Russian air defence assets is only compounding this issue.
At the same time, the Crimea switch-off and Azov anti-ship campaigns are degrading occupied Crimea’s logistics, power grid and support to Russian operations in occupied Ukraine to the point of a declared state of emergency, while forcing Moscow to redirect naval drone units, normally committed to the front, into a defensive maritime role. Russia cannot fully protect Crimea, secure its Azov shipping lanes and shield its interior energy and industrial base simultaneously. Something has to give, and so far the Russian strategic response has largely been improvised and disparate rather than strategic and systemic: emergency compensation payments, jury-rigged refinery shielding, and a reactive reshuffling of Russian forces.
Ukraine’s current war strategy compounds Russia’s problems by choosing targets that are cheap to strike and expensive to defend, forcing Russia into a permanently reactive posture.
This does not mean Russia is close to a battlefield or strategic collapse, however. Its core force generation and industrial base remain intact, and territorial gains, though slim recently, have not yet been reversed by the Ukrainians. And, as Ambassador Zaluzhnyi recently wrote, now is not the time to assume Russia has lost the war.
But the strategic cost of Russia resolving this dilemma – if it is possible to do so – will be very significant. Every additional unit and other resource that Putin commits to defending occupied Crimea or its rear-area infrastructure from Ukrainian mid-range strike operations is something not available to sustain offensive operations at the front or defend the Russian homeland. Another mobilization of troops in Russia after September’s elections will potentially increase domestic unrest as well as placing a greater burden on the Russian economy. But if Putin feels his retention of occupied Crimea is imperilled, and Ukraine launches more offensive operations, he may see mobilization as the lesser risk.
The potential commitment of more North Korean troops demonstrates, Putin is becoming more indebted to his partners in North Korea and China, which may have a long-term strategic impact.
Putin’s war, as I have discussed here for some time, is going poorly. He is coming up on some key decisions such as further mobilisations which could prove to be decisive moments in this war.
For a useful assessment of Putin’s potential decision points for a 2026 mobilisation, this brief produced by Delphi Global contains some very useful insights.
*******
This week, I spoke with Seth Jones for the CSIS Last Line of Defense podcast. You can see our conversation at this link below:


I also did a couple of interviews with CNN this week, primarily about the war in Iran, one of which is posted below.

Finally, I had another detailed conversation with Nataly Lutsenko for the War and Politics 24 podcast. We discussed the changes in military command in Ukraine, long range strike and the trajectory of the war. You can watch our discussion at the link below:


**********
It’s time to explore this week’s recommended readings.
This week’s recommendations include a great article why people follow – and elect – corrupt leaders. There is a useful update on the Iran War and how Chinese scholar view a future war with Taiwan. Finally, there are two articles on the war in Ukraine: one on Russian strategic capabilities and regeneration, and other on frontline drone operations.
As always, if you only have the time available to read one of my recommendations, the first is my pick of the week.
1. Why People Worship Corrupt Leaders

This is a shorter, more reflective piece to open the recommended reads for this week. The essay’s underlying question, why publics continue to extend loyalty to leaders who plainly act against their interests, is relevant to war and national security endeavours. General Sir John Hackett’s quote about military institutions and their societies is relevant here: “When a country looks at its fighting forces, it is looking into a mirror. What a society gets from its armed services is exactly what it asks for, no more or less.” You can read this excellent article at this link.
2. The Iran Cease-Fire Was Doomed to Fail

The authors in this piece from Foreign Affairs make the case that transactional ceasefires without sustained diplomacy means instability in one arena bleeds quickly into another. Their account of the unravelling June memorandum between America and Iran, and the warning that Israel could re-enter the fight if it judges Iran to be rebuilding missile capability or proxy networks, is useful context for this ongoing conflict. The full article is available here.
3. Total War on Taipei

This article published by War on the Rocks provides a detailed exploration of a restricted Chinese military-journal concept for capturing Taipei through blockade, precision strikes and coordinated cognitive attacks aimed at collapsing the will of Taiwan’s population rather than destroying the city. It is not Chinese doctrine, but the authors make a strong case that it reflects real thinking inside China’s Academy of Military Science. A terrific read, available here.
4. Where Drones Hunt Everything That Moves

The authors embed with a drone unit near Pokrovske is a very useful piece of frontline reporting. It captures in detail what it now takes simply to reach a forward position: night drives with jammed GPS, roads littered with wrecked robots, and a rear area that has become as lethal as the front itself. Read it at this link.
5. Hibernating Bear.

In this new report from CNAS, the authors argue that Russia’s core expeditionary pillars, strategic airlift, its blue-water navy, long-range strike assets and command structures, remain largely intact. What has changed is Moscow’s tolerance for risk and its prioritisation, not its capability. The report’s judgment is that Russia is still capable of assembling a Syria-2015-scale force package if required, and that its posture will harden once the Ukraine war ends. You can read the full report at this link.

  Read full article: https://mickryan.substack.com/p/deepening-dilemmas-ukraines-new-commands
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  At the bottom of this page: Latest news at this hour.
Russia struck a Kyiv military training ground… U.S. used Ukraine-tested drone in Iran… Day 9 of protests in Ukraine…

Author’s Note:
Sometimes illnesses strike so suddenly that it’s impossible to prepare for them. This is especially difficult during war when places like medicine warehouses come under attack, supply chains are disrupted, and attacks on infrastructure leave the country without power for hours on end.
Support our team so that stories like these can reach a wider audience, ensuring that the world doesn’t forget or downplay the impact of this war.

OUR LEAD STORY:
KYIV, Ukraine — When I looked at the clock, it was 5 a.m. I had spent the last four hours trying unsuccessfully to get my 6-year-old daughter Daria back to sleep after she woke me up from vomiting.
She hadn’t been feeling well since the night before. She refused to eat, spent a long time lying in bed — something she had never done before — and fell asleep early without her usual bedtime story. I was concerned, but I attributed it to her being tired after another sleepless night due to the latest Russian shelling.
I wrung out the stinking rag to wipe up another batch of vomit on the floor next to the bed. Just a couple of hours earlier, I had tried to change the sheets that now lay in the corner, only for them to get dirty again almost immediately.
I was certain that something unusual was happening. And just a few hours later, I would be told that I wasn’t the only one. In fact, the pediatric gastroenterology unit at the children’s clinic was overflowing with kids exhibiting similar symptoms.

A week ago, a similar situation unfolded across the United States, hit by a wave of intestinal illnesses caused by a microscopic parasite. According to the Centers for Disease Control and Prevention (CDC), nearly 7,000 people in the U.S. may have been infected with this pathogen.
The outbreak has spread to 34 states, with Michigan being hit hardest, where 3,700 cases have been recorded. Taco Bell voluntarily removed certain ingredients and replaced them within 24 hours in some states, and Americans are being cautious about eating greens at other cafes and restaurants.
For Ukraine, however, such outbreaks are nothing new. They occur periodically, though the causes are far less peaceful and obvious.
According to the CDC, the incidence of intestinal infections in Ukraine accounted for 41.8 percent of all infectious diseases in January 2026, when Russian attacks severely damaged Ukraine’s power grid and left most regions without electricity. This winter, the Ministry of Health’s Public Health Center explicitly cited power outages caused by Russian attacks on energy infrastructure, as the main reason for these statistics.
Maintaining proper refrigeration temperatures becomes difficult or even impossible when the power supply is cut off. Municipal sewage treatment plants, which are supposed to purify water, cease to function amidst power outages, creating the risk of untreated sewage being discharged directly into the environment.

I have a fairly long history of my own health issues, including cancer and chronic illnesses, which is why every time Daria gets sick, it triggers a wave of anxiety in me. She had a cold, chickenpox, and the flu, but I’m lucky she really isn’t prone to getting sick. She eats quite well, and almost never complains of any pain.
Last winter, she began to understand for the first time what an air raid siren really was, and to perceive it as more than just a roaring alarm that occurs from time to time. Only recently did she put together the pattern of the lights going out after big attacks.
Attacks on energy infrastructure reached a record scale this winter, surpassing levels seen since the start of the full-scale war. Between 2022 and 2024, Russia launched approximately 2,800 missiles and drones at Ukraine’s energy sector. That number rose to 12,800 between 2025 and early 2026 alone.
In January 2026, Russian strikes knocked out more than half the country’s power generation capacity. In Kyiv and many other regions, that meant residents went without electricity for 14 to 16 hours a day, which is more than half a day.

I didn’t realize that long power outages, which sometimes lasted more than 20 hours a day, could cause water treatment plants to malfunction. In fact, I’m not even sure if I realized that water treatment plants need electricity, or that they don’t have backup power sources.
The capital’s drinking water comes from two stations: the Desnianska plant and the Dniprovska plant. The water is drawn into the system through intake troughs and pipelines. It then goes into settling tanks and rapid filters.

At the other end of the system is the Bortnytska Aeration Station, which is the only large wastewater treatment complex serving Kyiv and the surrounding region. It serves roughly 4 million people and processes up to 2 million cubic meters of sewage a day. The biological stage uses bacteria that need a constant supply of oxygen. This oxygen is pumped in by electric compressors. If the power is cut, the compressors stop. The bacteria that clean the sewage die off and untreated waste may be discharged into the environment.
I’m not sure when I first heard about possible problems with water. Just to be safe, though, I switched the water my family used for brushing their teeth to bottled water.
In any case, my daughter wasn’t spared. One day, she came home from preschool feeling weak. She refused to eat, went to lie down, and fell asleep early. Then, during the night, she woke up with a fever and vomiting.
I quickly realized that this was not an ordinary case of food poisoning. I tried to give Daria medication, but it didn’t stay in her stomach for long. I promptly took her to a pediatrician, who referred us to the gastroenterology unit at the hospital.
The hardest part about children’s hospitals is hearing the other children cry. The unit where I was staying had very thin walls and wooden doors leading to the patient and treatment rooms.
Terrifying screams came from behind the door — the kind of crying that triggers our primal instincts to protect.
Kids don’t understand what’s happening to them, and they’re afraid of needles. They find themselves in unfamiliar places with strangers trying to administer a shot, set up an IV, or give them unpleasant-tasting medicine. No surprise they’re screaming.

Daria was very weak, yet fully aware of her surroundings. She was brave and isn’t afraid of needles, but she is still a child who moves around a lot, even when she’s weak.
The IV needle, which was supposed to deliver glucose to her frail body to prevent her from going hungry or becoming dehydrated, shifted due to her squirming. This caused fluid to leak outside the vein. Her arm was so swollen that the nurse had to cut open her sweater to replace the IV.
In the American outbreak, CDC data shows that the youngest confirmed patient is two years old. Physicians are taking pediatric cases seriously enough that clinical guidance was published for pediatricians in the middle of the outbreak, urging them to maintain a low threshold for suspecting Cyclospora in any child with watery diarrhea that lingers or recurs rather than writing it off as an ordinary stomach bug.
Daria recovered quickly after she was diagnosed with rotavirus. The clinic and illness made her review the rule about washing her hands before meals and after coming in from outside, and take it more seriously.

No one knows when a situation like the one in the U.S. will end or happen again. The investigation is still ongoing. On July 17, 2026, the CDC and the FDA identified the likely source as shredded iceberg lettuce.
The company voluntarily recalled the lettuce from the U.S. market after epidemiological and traceback data confirmed that it was contaminated with Cyclospora and was making people sick. Since then, no new positive product samples have been found, suggesting that the contaminated supply chain may have been cut off.
However, the outbreak itself hasn’t ended, and the CDC’s official cyclosporiasis season doesn’t end until August 31.
Even less is known about the sneaky ways in which a peaceful, developed city can change when war comes.
Beyond sheltering and following all safety rules, I don’t know how to protect my child or myself from the hardships that are all too common during wartime. I’m sorry her generation is forced to endure such difficult circumstances at a young age.
“Mom, the cat is throwing up,” Daria said the other day. “Maybe he needs to wash his paws before eating, too?”
Interested in more coverage about health during wartime? Take a look at these stories:
War ruined my lifesaving medicine
Surge of childhood diabetes due to wartime stress
Ukraine’s HIV patients face crisis: Trump aid halt
Ukraine’s pioneering virtual reality PTSD therapy
Author’s Note:
Sometimes illnesses strike so suddenly that it’s impossible to prepare for them. This is an especially difficult challenge during wartime when medicine warehouses are destroyed, supply chains are disrupted, and attacks on infrastructure leave the country without power for hours on end.
Support our team so that stories like these can reach a wider audience, ensuring that the world doesn’t forget or downplay the impact of this war.

THE LATEST NEWS AT THIS HOUR:
By: Oleksandra Poda
Good morning to readers; Kyiv remains in Ukrainian hands.
RUSSIA STRUCK A KYIV MILITARY TRAINING GROUND: On the afternoon of July 24, Russia launched a ballistic missile strike on a private military training ground in the Bucha district in the Kyiv region, where an exhibition of defense weaponry was taking place. A large number of representatives from the domestic and foreign defense industry had gathered at the site. As a result of two ballistic missile strikes, at least 10 people were killed, and at least dozens were injured to varying degrees. Twenty-seven private homes and 44 vehicles were damaged.
Moscow publicly claimed responsibility for the strike, stating that it deliberately targeted the exhibition where drones used to strike civilian targets within Russia were being demonstrated.
U.S. USED UKRAINE-TESTED DRONE IN IRAN: This week, for the first time during the conflict with Iran, the U.S. successfully deployed the Merops anti-drone interception system to destroy an Iranian Shahed drone. This system has been deployed in Ukraine since June 2024 against Russian versions of the Shahed.
Merops is an interceptor drone costing about $15,000 per unit (compared to $30,000-$50,000 for a Shahed). The system uses artificial intelligence for navigation and autonomous interception.
The U.S. Army has purchased 13,000 Merops units and deployed them at several locations throughout the region, including areas with no U.S. personnel.
DAY 9 OF PROTESTS IN UKRAINE: On July 24, Ukrainians took to the streets again in Kyiv and other cities, demanding that Mykhailo Fedorov be reinstated as defense minister. On July 22, Zelenskyy had already partially met their demands by dismissing Commander-in-Chief Syrsky and appointing General Drapaty to replace him.
Zelenskyy had previously stated that he had offered Fedorov a “prominent position in the government” in the technology sector, but Fedorov declined, believing that it would be impossible to implement his reforms in any other role.
CAT OF CONFLICT
Compot the cat has strong opinions about Justin Bieber performing for the World Cup final.

Stay safe out there.
Best,
Oleksandra

  Read full article: https://www.counteroffensive.news/p/us-poop-parasite-is-familiar-ukraine
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  Today's links


	Apple's robo-repo: Privatizing the risk premium, socializing its costs.


	Hey look at this: Delights to delectate.


	Object permanence: Printed batteries; Monopoly credit cards; Mapping airport power outlets; EMI loves pirates; Mexican indigenous phone co-op; Sewer cover textiles; Surge pricing v antitrust; Carbon offsets v forest fires; Charter schools as money laundries.


	Upcoming appearances: Edinburgh, Sydney, Melbourne, Brighton, London, South Bend.


	Recent appearances: Where I've been.


	Latest books: You keep readin' em, I'll keep writin' 'em.


	Upcoming books: Like I said, I'll keep writin' 'em.


	Colophon: All the rest.








Apple's robo-repo (permalink)

It may strike you as weird, but lenders love to lend money to poor people who will have trouble paying back their loans. Obviously, lenders want to be repaid, and obviously the more money you have, the easier it is to settle your debts, but (paradoxically) that means that if you have a lot of money, you expect to pay less to borrow.

In other words: because poor people have a higher likelihood of defaulting, their loans come with higher interest rates and worse terms. Debt is steeply regressive: the less money you have, the more you're expected to pay. The industry term for this is the "risk premium": the riskier a loan is, the more it costs the borrower.

Lenders are always seeking the highest possible return on their loan-books, which makes that "risk premium" awfully tempting. Why loan $1m to Elon Musk at 0.5% interest when you can make 10,000 $100 payday loans to non-union Tesla workers on food stamps at 1,000% interest?

Obviously, the fly in the ointment here is the risk in "risk premium." The reason the risk premium exists is that poor borrowers have a harder time paying their loans. That can be good, up to a point: if you're Klarna and you're originating loans to people buying Chipotle lunches on the installment plan, you want your borrowers to miss several payments. Klarna loans are free if you pay them back on time, but if you miss a payment, you're hit with a huge penalty charge and sky-high interest (on top of the principal and the penalty). On a small purchase, penalties and interest can quickly add up to a triple-digit APR.

That's where Klarna makes its money: people who miss their burrito installment payments. However: if a Klarna borrower goes bankrupt before they've repaid the principal, Klarna loses money. A successful loan-book of unsecured burrito mortgages depends on the existence of many missed payments and few defaults.

"Financial innovation" is often just a project to decrease the risk in risky loans, but without decreasing the risk premium you get paid for issuing those loans. It's a way to eat your cake and have it too: even though you've reduced the likelihood that you'll have to write off your loan, you still charge the borrower as though that risk is unchanged. As with so many aspect of finance, "innovation in lending" is a way to shift value from the financial industry's customers to itself.

Remember the subprime crisis? The whole point of collateralized debt obligations and swaps was to offer loans to people with bad credit – even loans they obviously couldn't pay back – without incurring a default risk. Subprime mortgages supercharged the practice of loan origination and resale (where a bank offers you a loan and then sells that loan to someone else, so your default becomes their problem) by splitting the loans into pieces. These pieces were recombined according to complex mathematical formulas that supposedly "proved" that the default risk from poor borrowers had been "offset" by combining them with other borrowers' loans and wrapping them in opaque insurance contracts.

Those subprime mortgages came with cheap "teaser rates" – the interest rate you paid over the first couple years – but then the interest payments "ballooned" to farcical sums that borrowers had no hope of repaying. Those farcical sums were the risk premium. When financiers transmuted these high-risk 30-year mortgages into complex derivatives, they were effectively promising their customers a piece of that risk premium for 28 out of the 30 years that the mortgage ran for.

But it wasn't all financial engineering: subprime mortgage salesmen could also promise customers that they wouldn't lose everything even after a wave of borrower bankruptcies and defaults. That's because mortgages are secured: they are backed by deeds for the homes the borrowers own(ed). If a borrower goes bust, the lender can repossess their house or apartment and sell it to recover the loan amount.

Now, the finance sector did repossess a fuckton of houses after the crash. Foreclosure and eviction became official policy: Treasury Secretary Timothy Geithner told Obama that a wave of foreclosures was necessary to "foam the runways" for the banks, so Obama encouraged banks to foreclose on their loans, rather than restructuring them so that Americans could keep their homes:

https://wallstreetonparade.com/2012/08/how-treasury-secretary-geithner-foamed-the-runways-with-childrens-shattered-lives/

But even with these foreclosures, lenders and their customers lost hundreds of billions on the subprime crisis. That's because all that subprime lending pushed the price of houses up and up and up, so when the market collapsed, those mortgages were "underwater" – the money from selling the foreclosed homes didn't cover their outstanding loans.

Collateralization – backing loans with legally binding promises to surrender some asset if you default – is a way to reduce risk, but it can't eliminate it. Assets degrade: houses burn, cars get totaled, jewelry is stolen. Assets also devalue: a loan backed by bitcoin at $111,000 on the eve of Trump's election will be underwater today with bitcoin at $64,000. This devaluation can also occur when your house's value plummets because Elon Musk repeatedly bombs your neighborhood with flaming rocket debris, or when your Tesla's resale value collapses after Musk throws a string of Sieg Heils on national television.

The point being that risk mitigation is never risk elimination, but markets have a hard time distinguishing between the two. Partly that's because of risk shifting. A lender who can "securitize" their loans (turn them into bonds and sell them off to investors) can insulate themselves from risk, because the people who buy the bonds are now carrying that risk.

So many of our crises come from the intersection of these two phenomena: the promise of reducing loan risks without losing the risk premium and the fact that risk reduction can fail suddenly (or be revealed as nothing more than risk-shifting). The first phenomenon creates vast credit bubbles, the second one pops them.

This leaves would-be usurers on an endless quest for new ways to lend money at a premium to poor people while reducing their own risk. You don't need technology to do this – all you need is a captive audience of broke people whom other lenders won't touch.

When the US government adopted the racist practice of "redlining" (denying government-backed loans to Black borrowers), they created a market for predatory pseudo-mortgages called "contract buying." Contract buying is like a mortgage, but without the equity: miss a payment and you get evicted, and you aren't entitled to any of the sale price of the house, even if it was 99.99% paid off when you got kicked out.

Lenders can tip the scales in their favor by making up arbitrary junk fees, and a smart lender waits until the house is almost paid off before whacking the borrower with a ton of these fees. The borrower misses a payment, the seller repossesses the house and sells it again:

https://ippsr.msu.edu/public-policy/michigan-wonk-blog/re-emergence-contract-buying-practice-rooted-mid-20th-century

Contract lending never went away. Wherever you find a desperate, disfavored group who are locked out of the credit system, you'll find scumbag contract lenders running this scam. Take long-haul truckers, among the most exploited workforce in America. Long before Uber made worker misclassification (treating an employee as an independent contractor) mainstream, the trucking industry was effectively indenturing truckers, exerting more control over their lives than a boss could ever impose on a waged worker, while disclaiming any employer-related responsibilities. Truckers don't get health insurance or sick leave – and they don't get paid if they have to sit at a port for 20 hours waiting to pick up a load.

But the exploitation of truckers doesn't stop with mere wage theft. Truckers also "contract buy" their trucks. Their bosses issue loans that let drivers buy their trucks on terms that allow the company to repo the truck after a single missed payment. And of course, bosses have total control over truckers' wages, so a canny boss can wait until a truck is nearly paid off and then stop the driver's wages, forcing them to miss a payment and lose their truck, which can be sold on to the next victim:

https://web.archive.org/web/20170616120011/https://www.usatoday.com/pages/interactives/news/rigged-forced-into-debt-worked-past-exhaustion-left-with-nothing/

Subprime auto-loans bring this same profitable arrangement to regular drivers who just need a car to commute, pick up groceries, and shuttle the kids to and from school. A subprime auto-loan often contains the "teaser" and "balloon" rates at the heart of the subprime mortgage bubble: for the first year or two, your car payments are affordable, but then they shoot up to a sum that you can't possibly pay. The lender then repossesses your car, zeroing out your equity, and sells it to another victim:

https://www.youtube.com/watch?v=4U2eDJnwz_s

But the subprime car industry puts a decidedly modern spin on the contract lending scam that has been used to profitably rob so many Black home borrowers and long-haul truckers. Subprime lending's risk-reduction relies on repossession. A subprime car lender doesn't just get rich by charging poor borrowers more money that rich borrowers for shittier, older cars. Subprime car dealers repeatedly "sell" that car to many, many poor people, on conditions that all but guarantee that the borrower will default on their loan and lose their car.

This is where tech comes in. Ubiquitous digital networks and computing make it much easier to repo a car. This started with the humble lo-jack, a simple tracker marketed as a way to locate lost or stolen cars. Subprime auto-lenders were early and aggressive lo-jack adopters, because you can't repo a car if you don't know where it is. Installing a lo-jack is much cheaper than paying repo men to drive around looking for the cars you want to claw back, which means that you can sell cars to people who represent worse credit risks, charging a higher risk premium, and still find the car when those high interest rates force your borrower into default.

The next wave of automotive usury-tech was a kind of systematic exploration of the entire space between a car that is repossessed and a car that isn't. Some subprime cars are fitted with an extra stereo system that can only be controlled by the lender over a wireless connection. Miss a payment and this secondary stereo turns itself on and starts playing earsplitting threats about what will happen to you if you don't pay up. The only way to turn it off is to make the payment. The next step is remote immobilization: miss too many payments (or violate a lease clause by crossing the county line) and your car just stops working:

https://archive.nytimes.com/dealbook.nytimes.com/2014/09/24/miss-a-payment-good-luck-moving-that-car/

But the apex of this usury-tech comes from (where else?) Tesla. Miss a Tesla payment and your car can do way more than just immobilize itself and tell the dealer where to get the car – it also unlock its doors, flash its lights, honk its horn, and back out of its parking space when the repo man arrives:

https://tiremeetsroad.com/2021/03/18/tesla-allegedly-remotely-unlocks-model-3-owners-car-uses-smart-summon-to-help-repo-agent/

The cheaper the repo, the riskier the loan can be; the riskier the loan, the higher the risk premium. Digital tech makes repo much cheaper, so wherever you find digital tech, you find digital arm-breakers coming up with ways to robo-repo the things you buy.

There's India's subprime phone lenders, who pre-install usury-tech on their phones. This is a tool that spies on the phone's owner, building a dossier of the owner's most frequently used apps. When the owner misses a payment, the phone starts disabling the user's favorite apps, working its way up the list to the most indispensable ones:

https://pluralistic.net/2021/04/02/innovation-unlocks-markets/#digital-arm-breakers

It's the digital version of the mob loan-shark who breaks a finger, then your hand, then your arm. The more graduated the threat matrix is, the more payments you can capture. A borrower with a broken finger can get to a pawn-broker to sell their wedding-ring; a borrower with two broken legs has a much harder time.

Digital arm-breakers aren't an epiphenomenon of digitization alone. Usury tech only works if the device's owner can't disable it. Remember: a computer is flexible. The only computer we know how to make is the "Turing-complete, universal von Neumann machine," defined as a device that can compute every valid program. If your phone is running a program that disables your apps, then you can install another program that disables that program. Same goes for your car's lo-jack; the stereo system emitting ear-splitting complaints about your car note; and the immobilizer hooked up to your ignition.

That's where the law comes in. In 1998, Bill Clinton signed the Digital Millennium Copyright Act (DMCA). Section 1201 of the DMCA makes it a felony to produce a tool that bypasses an "access control." That means that if a computer is designed to block you from modifying it, removing that block is a felony, punishable by five years in prison and a $500k fine. DMCA 1201 doesn't distinguish between modifications undertaken for a lawful purpose (changing your printer so it works with generic ink) and unlawful purpose (breaking the locks on a DVD so you can sell infringing copies). DMCA 1201 criminalizes anything the manufacturer dislikes. It's what Jay Freeman calls "felony contempt of business model."

DMCA 1201 is the reason you can't neutralize the digital arm-breakers by deleting or blocking the usury-tech in your car, phone or other device:

https://pluralistic.net/2023/07/24/rent-to-pwn/#kitt-is-a-demon

Here's where it gets interesting. Apologists for DMCA 1201 insist that the law is necessary, because it lets device makers lock malicious parties out of your devices. Apple leads the pack here: they use DMCA 1201 to block independent repair of their devices, insisting that this isn't done to extort high fees from you or to force you to throw away and replace last year's iPhone after you drop it. No, Apple does this to protect you – from unscrupulous repairers who might install malware on your phone:

https://pluralistic.net/2023/09/22/vin-locking/#thought-differently

And Apple says the reason it blocks you from installing apps without using its App Store is to protect you from malicious apps – not to control the app marketplace, where it makes $100b/year on payment processing junk-fees, siphoning off 30% of every dollar you spend in an app:

https://pluralistic.net/2025/05/01/its-not-the-crime/#its-the-coverup

Apple's greatest accomplishment isn't technological, it's psychological. Apple managed to convince millions of people that buying products from a multi-trillion dollar corporation with close ties to both Trump and Xi makes them members of an oppressed religious minority, and those members of the "cult of Mac" tie themselves into knots insisting that Apple would only ever use its powers for good:

https://pluralistic.net/2024/01/12/youre-holding-it-wrong/#if-dishwashers-were-iphones

But moral behavior doesn't consist solely of resisting the temptation to do bad things – to be truly moral, you must not put yourself in temptation's path in the first place. Morality isn't the strength to resist the siren's song – it's the humility to recognize your own weakness and tie yourself to the mast:

https://pluralistic.net/2022/11/11/foreseeable-consequences/#airdropped

By giving itself a veto over its customers' choices, Apple deliberately sailed into siren-infested waters, after first putting a gun on every mantelpiece it could find. Now the company is drowning in sin, while spraying gunfire in every direction.

Today, the company is getting into the leasing business. Having monopolized its markets and eliminated the possibility of growth by making and selling things, the company is becoming a lender. As a lender, Apple wants to maximize the risk premiums it can charge, while minimizing its actual risk. That's why the new version of iOS – the operating system for iPhones and iPads – comes with software that lets lenders brick your device if you miss a payment:

https://9to5mac.com/2026/07/21/ios-27-code-suggests-apple-could-restrict-leased-devices-after-missed-payments/

The code steals a trick from India's subprime phone lenders, giving Apple the ability to "restrict apps and services when payments are missed." It hooks into a "Partner Finance Lock," which allows Apple to sell devices to third-party userers who want to get into the subprime game, promising those customers all the imaginative flexibility a digital arm-breaker could dream of.

This was always the trajectory of Apple's decision to sell you a computer that takes orders from its manufacturer, rather than its owner. Apple didn't invent the subprime gadget. It also didn't invent the GUI, the MP3 player or the smartphone. Rather, Apple took those gadgets mainstream – just as it will do with subprime gadgets. Just in time for the affordability crisis, the oil shock, the climate shock, the AI collapse and the tariff shock, the age of the digital arm-breaker has well and truly arrived:

https://pluralistic.net/2024/03/29/boobytrap/#device-lock-controller




Hey look at this (permalink)



	Public opinion on abortion has shifted 4 years after Dobbs decision overturned Roe v. Wade https://theconversation.com/public-opinion-on-abortion-has-shifted-4-years-after-dobbs-decision-overturned-roe-v-wade-285668


	
Reading “Do Artifacts Have Politics?” https://www.not-so-obvious.net/reading-do-artifacts-have-politics/



	
Google hit with $1 billion fine for breaking EU antitrust rules https://www.theverge.com/tech/943866/google-alphabet-eu-dma-fine-search-services-play-store-steering



	
Why Paramount Should Be Worried https://prospect.org/2026/07/22/why-paramount-should-be-worried-warner-bros-merger-ellison/



	
The Plain Language Guide to Digital Privacy https://shannonguides.com/dl/167c8da8a0ab/digital-privacy.pdf








Object permanence (permalink)

#25yrsago Shapeable printed batteries https://web.archive.org/web/20011102112023/https://www.newscientist.com/news/news.jsp?id=ns99991069

#20yrsago Monopoly replaces play-money with fake credit-cards https://web.archive.org/web/20070220050926/http://news.sky.com/skynews/article/0,,70131-1228653,00.html

#20yrsago HOWTO build a fax out of salmon tins https://web.archive.org/web/20060828010312/https://blog.modernmechanix.com/2006/07/25/build-a-rather-bad-salmon-can-fax-machine/

#20yrsago Power outlets in airports wiki https://web.archive.org/web/20060807061721/http://wiki.jeffsandquist.com/default.aspx/AirPower/AirPower

#20yrsago How iTunes is bad for the music industry and the public https://web.archive.org/web/20060813140818/http://informationweek.com/news/showArticle.jhtml?articleID=191000408

#15yrsago Ousted EMI boss: pirates are our best customers, suing is bad for business https://torrentfreak.com/former-google-cio-limewire-pirates-were-itunes-best-customers-110726/

#15yrsago Patent trolls and shakedowns: Intellectual Ventures and the “little guy” https://web.archive.org/web/20160810163346/https://www.npr.org/sections/money/2011/07/26/138576167/when-patents-attack

#10yrsago Textiles printed directly from sewer covers https://raubdruckerin.de/

#10yrsago Mexican indigenous groups form co-op phone company to serve 356 municipalities https://globalvoices.org/2016/07/26/so-long-phone-companies-mexicos-indigenous-groups-are-getting-their-own-telecoms/

#5yrsago Surge pricing violates antitrust law https://pluralistic.net/2021/07/26/aggregate-demand/#pure-transfer

#5yrsago Oregon's carbon offsets go up in smoke https://pluralistic.net/2021/07/26/aggregate-demand/#murder-offsets

#5yrsago Charter schools are money laundries https://pluralistic.net/2021/07/26/aggregate-demand/#ed-bezzle




Upcoming appearances (permalink)



	Virtual: EFFecting Change: Who the Machine Serves, Aug 12

https://www.eff.org/event/effecting-change-who-machine-serves


	
Edinburgh International Book Festival with Jimmy Wales, Aug 17

https://www.edbookfest.co.uk/events/the-front-list-cory-doctorow-and-jimmy-wales



	
Sydney: The Festival of Dangerous Ideas, Aug 23-24

https://festivalofdangerousideas.com/program/



	
Melbourne: Enshittification at the Wheeler Centre, Aug 25

https://www.wheelercentre.com/events-tickets/season-2026/cory-doctorow-enshittification



	
Brighton: The Reverse Centaur's Guide to Life After AI with Carole Cadwalladr (Brighton Dome), Sep 8

https://brightondome.org/whats-on/LSC-cory-doctorow-the-reverse-centaurs-guide-to-life-after-ai/



	
London: The Reverse Centaur's Guide to Life After AI with Riley Quinn (Foyle's Picadilly), Sep 9

https://www.foyles.co.uk/events/enshittification-cory-doctorow-riley-quinn



	
South Bend: An Evening With Cory Doctorow (Notre Dame), Oct 6

https://franco.nd.edu/events/2026/10/06/an-evening-with-cory-doctorow/








Recent appearances (permalink)


	Will AI ever come alive, and what happens if it does? (BBC News)

https://www.youtube.com/watch?v=Lzk4o3fPZZE


	
Waarom jij straks het hulpje van AI bent (VPRO)

https://www.youtube.com/watch?v=tOnvR2fs8CA



	
Talk Tech Bock (Vera Linß)

https://www.youtube.com/watch?v=3PFjGvQoBgc



	
How To Think About AI Before It’s Too Late (This Is Hell)

https://thisishell.com/episodes/1919



	
AI Won't Replace You… But This Might (Deep Focus)

https://www.youtube.com/watch?v=oorWq_m48AQ








Latest books (permalink)


	"The Reverse-Centaur's Guide to AI," a short book about being a better AI critic, Farrar, Straus and Giroux, June 2026

https://us.macmillan.com/books/9780374621568/thereversecentaursguidetolifeafterai/


	
"Canny Valley": A limited edition collection of the collages I create for Pluralistic, self-published, September 2025 https://pluralistic.net/2025/09/04/illustrious/#chairman-bruce



	
"Enshittification: Why Everything Suddenly Got Worse and What to Do About It," Farrar, Straus, Giroux, October 7 2025

https://us.macmillan.com/books/9780374619329/enshittification/



	
"Picks and Shovels": a sequel to "Red Team Blues," about the heroic era of the PC, Tor Books (US), Head of Zeus (UK), February 2025 (https://us.macmillan.com/books/9781250865908/picksandshovels).



	
"The Bezzle": a sequel to "Red Team Blues," about prison-tech and other grifts, Tor Books (US), Head of Zeus (UK), February 2024 (thebezzle.org).



	
"The Lost Cause:" a solarpunk novel of hope in the climate emergency, Tor Books (US), Head of Zeus (UK), November 2023 (http://lost-cause.org).



	
"The Internet Con": A nonfiction book about interoperability and Big Tech (Verso) September 2023 (http://seizethemeansofcomputation.org). Signed copies at Book Soup (https://www.booksoup.com/book/9781804291245).



	
"Red Team Blues": "A grabby, compulsive thriller that will leave you knowing more about how the world works than you did before." Tor Books http://redteamblues.com.



	
"Chokepoint Capitalism: How to Beat Big Tech, Tame Big Content, and Get Artists Paid, with Rebecca Giblin", on how to unrig the markets for creative labor, Beacon Press/Scribe 2022 https://chokepointcapitalism.com








Upcoming books (permalink)


	"The Post-American Internet," a geopolitical sequel of sorts to Enshittification, Farrar, Straus and Giroux, 2027


	
"Unauthorized Bread": a middle-grades graphic novel adapted from my novella about refugees, toasters and DRM, FirstSecond, April 20, 2027



	
"Enshittification, Why Everything Suddenly Got Worse and What to Do About It" (the graphic novel), Firstsecond, 2027



	
"The Memex Method," Farrar, Straus, Giroux, 2027








Colophon (permalink)

Today's top sources:

Currently writing: "The Post-American Internet," a sequel to "Enshittification," about the better world the rest of us get to have now that Trump has torched America. Fourth draft completed. Submitted to editor.
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    The battery bubble

    Various · Energy Bad Boys · Jul 25, 2026 · 10 min read

  

  Battery storage has long been touted as the solution to wind and solar intermittency—or the variable nature of wind and solar electricity production.
A recent report co-authored by one of the Bad Boys, Mitch Rolling, and Jonathan Lesser, Ph.D., for the National Center of Energy Analytics (NCEA), put this to the test. The report, Batteries and the Grid: Hype, Hope, and Economic Reality, modeled how much battery capacity it would take to maintain reliability on PJM, the nation’s largest regional transmission operator (RTO), using primarily wind and solar to power the grid.
The short answer is that it would take an incredible amount of battery storage capacity to firm a mostly wind and solar PJM—even with the existing nuclear fleet staying online—and the cost to construct these facilities would be prohibitively expensive to achieve.
The enthusiasm surrounding battery storage—and what many people believe it can achieve—is creating a "Battery Bubble." The rapid growth of batteries has been fueled by battery procurement mandates in 13 states, subsidies, and overly optimistic narratives that ignore the physical and economic realities of what battery storage is capable of.

Critics like Jigar Shah claim the report modeled a solution that no one is calling for, but we would simply ask: where has Jigar Shah been recently? OR what planet is he living on?

Not only do numerous states have 100 percent clean and renewable energy mandates, some of the largest advocacy organizations and voices in the environmental world are still calling for 100 percent renewables, no new fossil fuel generation, and rapid retirement of the existing fleet.
Not to mention, the Biden administration that Shah worked for at the DOE said it wanted a carbon-free electric grid by 2035. That same administration made it extremely difficult to build fossil fuel generation of any kind, while incentivizing the expedited retirement of existing plants.
We’ll get to all this and more below.
Why Battery Storage
The grid was built to maintain reliability even when demand is at its greatest. This is why traditional energy sources like coal, natural gas, nuclear, oil, and hydro have worked so well for so long—they can all increase or decrease output to meet demand. With an adequate reserve margin, this system was so successful that blackout and shortfall events were almost always caused by transmission and distribution failures rather than an inadequate supply of generation.
This is no longer the case, thanks in large part to the “energy transition.” But the transition has a major issue—wind and solar resources can’t ramp up generation to meet demand, and as we discussed last week, they often aren’t producing any electricity whatsoever during peak demand hours.
One of the proposed solutions for firming wind and solar generation is by using battery storage. The thinking goes like this: if the grid can capture excess wind and solar generation when demand is low using battery storage technologies, it can divert that generation to peak demand hours and maintain reliability.
This sounds good on paper, but the limitations become clear once you model the numbers.
Why PJM
The U.S. grid is made up of several regional grids, some of which are organized by regional transmission operators (RTOs). 

For this report, we chose to model PJM—the largest in the country in terms of peak load, customers, and total generation, spanning all or parts of 13 states and the District of Columbia and serving roughly 67 million people, or nearly 20 percent of the U.S. population. PJM also provides data and forecasts out to 2045, which is extremely helpful for modeling.
Trending in the Wrong Direction
As you can see, PJM projects that electricity consumption (blue line, left axis) is expected to nearly double by 2045, while summer and winter peaks (red and green lines, right axis) are expected to jump by almost 50 percent to 229,000 MW and 219,000 MW, respectively. Much of this growth is driven by electrification efforts and data centers. 

Unfortunately, PJM is already trending in the wrong direction to meet this growth in demand. 
The table below shows that since 2020, PJM has lost a net of 4,500 MW of firm capacity (fossil-fuel total plus nuclear below) and replaced it with just over 17,000 MW of wind and solar. 

Notice that less than 200 MW of battery capacity was built during this time, so as of now, PJM has been directly replacing firm, dispatchable generators with intermittent wind and solar resources without a firming resource. With this in mind, it’s no wonder that PJM capacity auctions have come up short two years in a row.
Model Results
The report models three scenarios:
	A renewable-only (RO) scenario that uses primarily wind, solar, and battery storage to power the grid. The RO scenario retires all existing fossil-fuel generators by 2040 and keeps all existing nuclear capacity online, which is a significant resource in PJM of over 35,000 MW.

	A natural-gas and nuclear (NGN) scenario that uses new natural gas and nuclear facilities to meet demand. It also assumes no additional wind and solar and gradually retires existing renewable facilities as they reach the end of their useful lives. The coal retirement schedule under the NGN scenario is the same as the RO scenario, but it does not have the same retirement deadline of 2040 for existing natural gas facilities. Existing nuclear facilities are also kept online.

	A modified NGN scenario with batteries (NGN+B), which differs from the NGN scenario only by utilizing battery storage as a peaking resource. 


Capacity Requirements
The capacity requirements for each scenario are shown in the graph below. As you can see, the current grid has just under 225,000 MW of capacity on the system. The NGN and NGN+B scenario would require 333,023 MW and 362,828 MW, respectively—an increase of 48-62 percent. 

The RO scenario, on the other hand, would require a massive overbuilding of the grid, ballooning the total capacity on the system to 2,058,337 MW for an increase of over 800 percent. 
The RO scenario was cost-optimized to meet demand and resulted in a need for 991,002 MW of wind, 550,657 MW of solar, and 510,702 MW of storage. 

Intermittency, Droughts, and Battery Limitations Drive Capacity Needs
The annual rate of capacity additions needed to achieve this scale is likely impossible, yet it’s required to maintain reliability to compensate for intermittent generation, prolonged wind droughts, and periods of significant underperformance from the solar fleet. 
The report notes historical occurrences of recent wind and solar droughts in PJM, including a 113 hour period of the wind fleet producing less than 1,000 MW of electricity in the middle of July. 
This poses a major issue for battery storage and its ability to firm wind and solar generation. Battery storage does not generate electricity itself, and the majority are short-duration technologies. Because of this, “they cannot accommodate multiday periods of cloudy and windless days without duplicating energy storage systems and overbuilding the electricity grid; this in turn, raises electricity costs.”
The Cost of a Wind, Solar, and Battery PJM
The RO scenario would cost over $4 trillion through 2045 due to the massive buildout of wind, solar, and batteries required to maintain reliability.

Needless to say, this would drive electric bills through the roof—and this is only through 2045. Due to the need to repower wind, solar, and battery facilities every 15-25 years, these costs will remain high.
PJM consumers could save money by using natural gas and nuclear instead. The NGN scenario would be a fraction of the cost of the RO scenario at just under $668 billion—or 83 percent less than the RO scenario—because it utilizes firm, dispatchable generators to meet demand.
Adding batteries to the NGN scenario, which reduced the amount of new natural gas capacity needed, was also substantially more affordable than the RO scenario, suggesting batteries may eventually prove economical when paired with firm generation—but the NGN+B scenario was still 15 percent more expensive than simply using natural gas peaking plants. 

Yes, People Are Actually Asking For This
In his thread on X, Jigar Shah, who worked at the DOE’s Loan Programs Office from 2021 to 2025 under former President Joe Biden, claimed the report was “useless” because it deliberately calculated “something no one is contemplating.” He questioned why there was no fossil fuel backup in the RO Scenario, and why we didn’t assume 20 percent demand flexibility in our assumptions—which he claims PJM is on track for by 2030.
He concludes by asserting: “Keep existing gas fleet, 20% demand response, add solar rooftop+storage, and enable backup generators, and costs land near their cheaper NGN+B scenario (~$1.4T).”
There’s a lot to say in response, but we’ll begin by asking—What planet is Jigar Shah living on? Shah may not take the calls for a “carbon-free” grid seriously, but others certainly do. 
Take, for example, the 24 states (plus D.C.) that have some kind of 100 percent carbon-free or renewable energy mandate by no later than 2050, many with specific phase-out schedules for existing natural gas facilities. The Virginia Clean Economy Act (VCEA) requires utilities to phase out all fossil-fuel generation and reach 100 percent renewable electricity by 2045 and 2050. The Illinois Climate and Equitable Jobs Act (CEJA) also mandates the retiring or converting of all coal and natural gas facilities by 2045. Not to mention, the Biden administration that Shah worked for wanted a carbon-free electric grid by 2035. 
Additionally, one of the nation’s largest environmentalist advocacy organizations in is the Sierra Club, which explicitly advocates for the phase-out of existing natural gas facilities in favor of a combination of wind, solar, and batteries. It also funds other organizations who promote the same agenda. 
Clearly, people are contemplating a wind, solar, and battery storage future. This is what prompted the report in the first place.
Furthermore, it’s hard to ignore Shah’s claim about demand flexibility. Our report did assume small amounts of firm load modifying resources (LMRs), but there is no indication that PJM is on track for one-fifth of peak demand to be flexible by 2030—besides a “trust me bro” from Shah himself. Current levels are nowhere near that amount (only a small fraction of peak demand today), and while PJM is exploring ways to make load more flexible, the assumption that one-fifth of peak demand will be flexible by 2030 is almost as unrealistic than assuming no demand response at all.
It’s interesting to note that even with this assumption, he cites a total cost of $1.4 trillion—which is still more than double the natural gas and nuclear (NGN) scenario that doesn’t force or pay consumers to lower their energy usage.
Conclusion 
Batteries may have their place on the energy grid, but that role certainly isn't firming wind and solar as a means of replacing dispatchable generation. 
Wind and solar droughts are too frequent, battery storage duration is too limited, and the cost is too prohibitive to achieve the capacity buildout required. Unfortunately, these facts haven’t stopped organizations from advocating for it and states from passing legislation to enforce it.
The Battery Bubble will pop eventually. The only question is how much money we'll spend before reality catches up with the hype.

A Tale of Two Transmission Lines by  
Southwest Power Pool narrowly avoids blackouts by  
Cannibal Panels by  

  Read full article: https://energybadboys.substack.com/p/the-battery-bubble
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    Can Amd break the cuda moat? Amd advancing AI 2026

    Dylan Patel · SemiAnalysis · Jul 24, 2026 · 58 min read

  

  When we published our first AMD software article, we gave AMD a 0% chance of closing the gap with Nvidia in AI accelerators. Software was broken, progress was unexciting, and we were the top bug submitter for many months with dozens of AMD engineers triaging our bug reports. 
Six months later, in our AMD 2.0 article, we took the non-consensus position of upgrading from 0% chance to a much more meaningful chance at success. We published this opinion when sentiment towards AMD was sitting at rock bottom, and when most of the market thought we were were being far too optimistic towards AMD.
That view was based on our observations that AMD has the leadership that can create change rather than suffer from committee style leadership. Lisa quickly hopped on a calls with us and has since then implemented many of our suggestions. We saw an AMD that had finally recognized the importance of software and had a sense of urgency, moving in the right direction even if the destination was still far off. Since then, the signal has only gotten stronger. 
Based on our experience on AMD software stack this year, we update our view again from non-zero percentage chance to now a great chance of success as long as AMD solves the two major risks we outline below. It is important to highlight that just because AMD gains market share, that doesn’t mean that Nvidia will do poorly. The pie is growing rapidly for everyone, and Nvidia will continue to massively grow revenue. AMD poses potential competition to Nvidia on the software front, and Jensen will need to cut bureaucracy and flatten the layers of different required internal stakeholder approvals required for even the simplest of tasks if he wants Nvidia to move faster and defend their lead.
Anthropic has publicly announced that they will deploy 2GW of AMD’s chips, Lisa Su and team have leaned into an agentic oriented engineering culture. Anthropic Head of Compute Tom Brown explained how he used Claude over the weekend with “/goal” to bring-up internal Claude inference stack on AMD hardware as a case in point. We believe that since AMD’s compiler and most of their kernels are open sourced, that they are better positioned for the agentic age besides one major risk that we will discuss later. Three months ago, our Accelerator model noted that Anthropic will be an AMD customer. We also noted this on our socials a week ago.
In 2023, Microsoft dropped AMD after the MI300X due to unreliable Samsung 2023 HBM memory and poor software quality, subsequently skipping both the MI325X and the MI355X. Microsoft has since made an about face and has announced that it will deploy MI455X Helios. We believe that OpenAI will be the main end customer for Azure’s MI455X racks. In a strategy somewhat similar to the Nvidia-Groq deal, AMD is announcing a deal with Cerebras to do PD disagg for ultra-fast interactivity inferencing.
There are two major risks that AMD needs to guard against:
	Supply chain checks and engineering first principles analysis and understanding show that AMD’s first AI rack scale system, Helios, is going currently going through a slow rack production ramp given that it is not using a cableless tray design, which the Rubin Oberon rack is now adopting. Furthermore, since AMD has a weak SerDes design, up to 85% of its backplane needs to be retimed, requiring over over 550 Broadcom ethernet retimers per rack. Furthermore, it is running into backplane reliability challenges during rack production ramp hell.


	The chief complaint from most AMD engineers internally is that there is a persistent lack of stable GPU clusters for internal software development teams and a lack of stable GPU clusters for automated testing CI. This is blocking AMD’s rate of progress and it is holding AMD back from harnessing the potential upside of AI coding Agents because each AI Agent requires GPUs as well and also requires a testing tool use loop. We will more explain below on our recommendation section.


If AMD can overcome these challenges, we strongly believe that AMD will be well positioned to do well and take market share. This will be helped along as well by the recent stock option based structure whereby AMD gives Meta and OpenAI close to a 105% equity rebate discount using some clever financial engineering. The full rebate triggers a AMD stock reaches the final level of $600 and once OpenAI/Meta buys enough compute. Helios performance per TCO is so great that AMD that cost per million tokens is practically negative cost when combined with this structure! AMD is practically giving away Helios racks and an 5% extra on top of that to an SF-based nonprofit called OpenAI. 
In the first part of our article, we go through deep dive into the Helios architecture and the MI455X (gfx1250) instruction set, which is an clone of Hopper SM90’s ISA. We will also discuss the Helios scale-out and scale-up networking architecture. The second part of the article we will further into details of the software stack. For the third part, we will focus on the economics of owning and operating the Helios rack, and also break down the economies of OpenAI/Anthropic/Meta’s equity based rebate discounts and how this structure affects total cost of ownership (TCO).
We are a daily user of ROCm software on MI300X, MI325X, MI355X and are also the #1 bug reporter consistently every quarter! There are a few 10x engineers we want to shout out to that have been working 997 to improve AMD software and have been quickly triaging our bug reports. Many thanks to Hongxia, Chun Fang, HaiShaw, Thomas Wang, Andy Luo, Seungrok, Bill He, Teresa Shan, Parth, Duyi Wang, Gilbert, and many more. Most of AMD’s best 10x engineers are in Shanghai. AMD’s MoRI collective and UMBP KVCache offloading team, AMD’s disaggregated application forward deployed engineering team, and other AMD teams that understand how to do first principles-based inference engineering are all mostly based in Shanghai. A lot of the ROCm software stack’s most important pieces are built in China.
Recommendations to Lisa Su, Mark Papermaster, Sharon Zhou, Anush Elangovan and Vamsi Boppana
There has been good progress over the past year on automated testing to improve software quality, but the pace of progress has not been as aggressive as needed and there continues to lack of sense of urgency with respect to providing enough GPU clusters for automated testing CI and for internal software development teams. It is always too little too late. 
Every time we meet with y’all (Vamsi, Anush) every couple of months and occasionally meet with Lisa, we always highlight that CI could be better and indeed we can point to specific examples where CI is heading in correct direction, but the overall strategy needs to be aggressively ramped up. For example, the Kubernetes Inferencing Pollara NIC CI still sits at 0% parity with Nvidia’s ConnectX Nightly CI. Kubernetes is the layer that most inference deployments across the world use. The issue is not with AMD engineering not wanting to add support for it, rather they are being blocked by lack of investment in internal CI capacity. The planned ETA of AMD reaching parity on this front by Advancing AI 2026 was missed due to cluster issues.
On the vLLM side, vLLM gating automated test progress has massively regressed due to AMD cluster infra stability issues this week. AMD’s hardcore engineers were making good progress on vLLM gating over the past couple of weeks to reach the goal of attaining at least 90% parity with CUDA on gating by Advancing AI 2026 until AMD leadership started pulling clusters away from AMD’s internal vLLM team to deploy elsewhere given AMD’s internal capacity crunch that overly relies on backstopped temporary clusters.
Gating/blocking tests mean the tests are of the highest quality because PRs cannot merge unless the test is passing. This prevents bugs from being merged. While AMD’s leadership may distract non-technical folks by showing their non-gating pass rate, gating parity and gating pass rate are the metrics that truly matter.
We hope that AMD’s leadership can re-prioritize giving their internal vLLM team stable clusters and update their philosophy on capacity planning to prevent issues like this in the future so that AMD’s internal hardcore vLLM engineers focus on the work of reaching 90%+ parity with CUDA vLLM on gating and have the tools needed to operate at the same velocity as the AMD internal SGLang team.
The chief complaint from most AMD engineers is that leadership still needs to update their viewpoint towards providing stable CI clusters that don’t just randomly need to be migrated and shifted from one CSP to another CSP.
Moreover, there is a constant lack of GPUs available internally for development. For single node aggregated inferencing, there are enough GPUs to go around internally. But in the age of Distributed Multi-node Inferencing optimizations (wideEP and disaggregated PD), there is nowhere near enough GPUs. Even with the additional 2,000 MI355Xs coming online this month and the 6,000 MI325X/MI355X coming online later this year, total capacity will still not be enough and remains more than an order of magnitude less capacity than the stable long term clusters Nvidia has for internal development. This lack of GPU nodes is a problem that has been getting even worse due to the rise of agentic coding. Previously, each human engineer required a couple of nodes to conduct DI inference software development. But now with agentic coding, each agent requires GPUs to test their code against and each human can have dozens of agents running at the same time and each agent in turn can only dozens of sub agents running at the same time too. Thus, without Distributed Inferencing simulation tools like DynoSim, there will be an even greater shortage of internal GPU capacity internally.
Furthermore, unlike Rubin (SM107), which uses a very similar ISA to Blackwell (SM100), MI455 (gfx1250) is a completely different ISA from MI355 (gfx950) and has completely different codepaths and kernels tha will require testing on both gfx950 and gfx1250. This is another factor that will continue to stress capacity. The big audacious goal was to have MI455X open-source vLLM, SGLang nightly automated CI by Advancing AI 2026, but this timeline was missed. We hear that the new timeline has been delayed untill October 2026 but they are still trying to left-shift it back to an August/September 2026 timeline.
We view this slow ramp of internal software development GPU clusters and automated testing of CI clusters as one of the major risks slowing the pace of improvement of software quality and performance and we hope that AMD leadership revisits their capacity planning strategy going forward.
Part 1: AMD MI455 Silicon & Helios Rack

AMD has done it again on silicon engineering. The MI455X is the most advanced chip that comes out of a fab on the silicon front. AMD is the first company to ship 2nm datacenter silicon with both the MI455’s compute tiles as well as the Venice CPU being early adopters of N2. All of the competing accelerator platforms are on N3.
AMD continues to lead with respect to on package integration as well. The MI455 package is the largest CoWoS-L module shipping at 5.5x reticle size. AMD is still the only company adopting TSMC’s SoIC-X hybrid bonding, which allows AMD to scale silicon footprint in the z dimension as well as the x and y dimensions. All this comes together to bring the MI455 to a total of 3,470mm2 of logic silicon in the package, by far the most amount of silicon that is being shipped in a single package.
The package layout borrows heavily from the MI355X. 8 N2 ‘XCDs’ are hybrid bonded atop of 2 reticle-sized base dies that contain SRAM, HBM controllers, as well as the compute fabric, which allows for the XCDs to communicate with each other.
One of the major areas where the MI455X departs from the MI300 family is the addition of two separate I/O dies that house all the PHYs for off-package communications. While the floorplan representation below shows one I/O die for the UALoE scale up fabric, and the other I/O die for the link to the host CPU and NICs for the scale out fabric, the I/O dies are in fact identical. This is a result of the clever implementation of flexible I/O, with each I/O die supporting 72 lanes that are compatible with different protocols at different line speeds including: 212G UALoE, 64G Infinity Fabric, PCIe Gen 6, 128G UALink, xGMI4. With many of these protocols contributed to the open UALink consortium in one form or another, the I/O is designed from the ground up to integrate well with UALink based interconnect solutions.

This silicon spam is what allows AMD to deliver industry-leading peak theoretical dense FLOPs with the MI455X delivering 20PF of FP8 vs Rubin at 17.5 FP8. However, absolute numbers aside, these performance advantages are relatively mild compared to Rubin given how much more silicon content there is. This is down to AMD’s deficit to Nvidia in GPU microarchitecture design, which we will discuss below. Currently, MI455X is lacking the 3 bit LUT tensor cores that Rubin SM107 has. 3 bit LUT tensor cores have potential advantages for reducing relative HBM bandwidth needs. If anything, AMD is forced to be aggressive on silicon to compensate for this deficiency, not to mention its relative weaknesses in software and system design, though its software is getting better. Alternatively, AMD’s product marketing team could find a few more tricks to juice marketed performance numbers.

The large package size also allows AMD to fit 12 stacks of HBM4 for a total of 432GB per package. This is again industry leading compared to Nvidia and Google shipping only 8 stacks adding up to 288GB per package. Each base die is now closer to reticle sized with the HBM-facing edge measuring 32mm to squeeze in 3 cubes per edge, compared to the MI300X AID which was 29mm per edge which isn’t enough to fit 3 cubes.
Along with Nvidia with Rubin, AMD is the only company shipping HBM4 this year. Having 12 stacks also allows the MI455 to win on memory bandwidth at 23.3 TB/s per chip, implying HBM4 pin speeds of 7.6Gbps. This is a slight upgrade from the 19.6TB/s advertised at last year’s Advancing AI. Despite having a 50% wider bus than Rubin, the total bandwidth is barely above Rubin at 22TB/s.
This is because Nvidia aggressively raised its targeted HBM4 pin speeds last year to well above the original JEDEC HBM4 specification. This change was precisely driven by the need to make up for the memory bandwidth deficit to AMD MI455X. At Nvidia’s marketed 22TB/s for Rubin, this is a pin speed of 10.7Gbps: 40% faster than MI455’s HBM4 which means NVIDIA will be forced to use an much higher quality bin than AMD.
As we have mentioned before and covered extensively in our newsletter and Accelerator Model, this change was challenging for memory suppliers to keep up with. Memory suppliers had to rework their HBM4 to deliver the spec Nvidia was targeting. This also pushed out upstream output for Rubin but as of today these issues have been finally resolved. This move proved to be a worthwhile gambit for Nvidia as they could close one of the big shortfalls of Rubin and despite the delays, Vera Rubin will still be the first deliver tokens at scale compared to MI455 Helios. More on that later.
Active LSI
Hidden beneath the surface, we believe that the MI455 is also the known first chip to ship with active Local Silicon Interconnects (“LSI”), which are the bridges that connect the various chiplets within the CoWoS-L assembly. In the brief history of CoWoS-L, the bridges have been passive, containing only wiring as well as capacitors. Active LSIs come with actual circuitry. During TSMC’s aLSI presentation at ISSCC 2026, TSMC demonstrated active bridges with a low-power repeater circuit that regenerates signals mid-channel. The benefit is that because the bridge now shares the burden of maintaining signal integrity, the PHYs on the top dies can shrink meaningfully, at a nearly negligible energy cost, reclaiming leading-edge silicon and shoreline for compute and memory. The give away that this is being shipped in the MI455, and as such it is effectively the “test vehicle”. What TSMC showed is the MI455 interposer: two base dies, 12 HBM4 stacks, and two IO dies.


MI455X Networking
On the network side, MI455X marks the first AMD GPU deployment with switched scale up and scale-up in a rack-scale domain. This a huge upgrade over the 8-GPU point-to-point mesh used from MI300X through MI355X.
AMD’s Helios rack connects 72 MI455X GPUs through 12 102.4T Tomahawk 6 switches in a single tier all-to-all network. Each GPU has 72 lanes of 200G UALoE for the scale up fabric, resulting in total scale-up bandwidth of 1.8 TB/s uni-di per GPU. Each switch uses 432 of its 512 200G lanes, with the over-provisioning a result of AMD using merchant TH6 switches from Broadcom, rather than a proprietary co-designed switch like Nvidia. Scale-out moves in parallel from 400G Pollara to 800G Vulcano, with two NICs delivering 1.6 Tbit/s per GPU with the option of adding a third NIC for each GPU. MI500 is expected to extend the scale-up domain to 256 GPUs across three racks, where copper will likely give way to co-packaged copper or co-packaged/near-packaged optics.

Meta Recsys Infra Strategy an Odd Choice that is Hurting AMD’s chance of success At Meta
3rd August 2026 Edit: We have updated the configuration for the Meta Custom MI450X SKU based on new information
In short, AMD has worked hard to deliver a chip and system that beats or matches Vera Rubin on major specifications. Oddly, Meta, one of AMD’s largest GPU customers decided to not take advantage of all of AMD’s innovation here. Most of Meta’s orders for the MI455 is a customized variant that is a cut-down version of the full MI455X. This custom Meta MI455X is a cut down version of the full MI450X with half the I/O and only 6 out of the full 8 compute dies/ XCDs. The HBM4 is also downgraded to 8-Hi HBM vs 12-Hi in the standard SKU. 

With only one I/O die instead of 2, there are only 72 I/O lanes available instead of 144 with 2 I/O die. With a reduced lane budget, the scale up bandwidth needs to be reduced. We believe it is 36 lanes for scaleup instead of the full 72; this would mean only half the Tomahawk 6 switches will be needed in a rack for Meta’s version. This leaves another 36 lanes for system and scale out: with 16 lanes of UAL 128G to go to the NIC for 1.6T scale out per GPU, as well as 16 lanes of Infinity Fabric for the connection to the host CPU.
As a result of these choices, Meta’s version of MI450X has significantly compromised network capability with only half the scale up bandwidth per chip, leaving it at 900GB/s vs Rubin’s 1,800GB/s. There is also the compute reduction of 25% compared to the regular version. While the reduction in compute is not huge, the cost savings from reducing 2 compute tiles are miniscule in the context of the whole system so it raises the question whether this choice is worth it.
This chip configuration is intended for Recsys workloads and was something that Recsys infrastructure teams decided. However, this decision was made before TBD Lab was formed or could have its say. Given the significant network and compute deficiency for this chip and system versus Rubin, TBD has no interest in this system, nor is it attractive for external customers.
As we specifically stated on our last piece on Meta infra strategy, the decision to go with a cut down custom MI455 is going to nuke AMD’s volume at Meta because TBD will vastly prefer Rubin if the half MI455 design is chosen. AMD needs to step in, put on their big boy pants, and work directly with teams at TBD to make sure they get the normal MI455 instead of the gimped Meta custom version, which is terrible for LLM training and inferencing. The normal MI455 will be competitive with Nvidia’s Vera Rubin.
We do think there is hope though, as after our article, Mark Zuckerberg has already began rapidly exploring changes to their infrastructure strategy org culture.

Helios Rack Explainer Revisit
It has been a year since AMD’s Helios architecture was announced at Advancing AI 2025, and a lot has happened since then. Let’s revisit the Helios architecture and review some of the changes and nuances that have come up over the last year.
Rack Elevation Diagram

The Helios rack features 18 compute trays and 6 scale up switch trays that sit in the middle of the compute trays. Each compute tray will house 4 MI455X GPUs and 1 Venice CPU, adding up to 72 GPUs and 18 CPUs in aggregate. Each scale up switch tray will house 2 102.4T Tomahawk 6 switch from Broadcom adding up to 12 switch ASICs in aggregate. For Meta’s version of MI455x, there will be six 51.2T Minipack Ethernet switches within the rack, and the power supply shelf will be in a separate IT rack.
Compute Tray Layout

The compute tray design has not largely changed since Advancing AI 2025. Each MI455X GPU sits in an EAM module connecting to the scale up links via backplane connectors and the Venice CPU and Vulcano NIC via flyover cables. Notably, the LPDDR5x directly attached on the EAM is not seen - we will explain more on this below. The Venice CPU sits in its own module board with 16 slots of RDIMM and 5 NVMe SSD slots attached. The design is modular, though the use of flyover cables to connect between modules could lead to challenges in production.
Partial Co-design
AMD has presented a wide portfolio of products for their rack scale solutions, including MI455x GPU, Venice CPU, Pensando Vulcano 800G NIC, and Pensando Salina DPU. However, the scale up switch, which enables the true rack scale scale up performance is missing. Unlike Nvidia, AMD has to rely on a partner for an off the shelf merchant scale up switch. This enables a wider ecosystem of scale up switches that are available to their customers, at least in theory. However, this also puts their roadmap at risk of execution of switch partners. Because Broadcom is the only merchant provider shipping a 100T switch with 200G SerDes, Broadcom is AMD’s only choice for the switch. This also complicates logistics and responsibility between vendors, which requires back and forth communication and problem solving together. Due to the lack of a scale up switch product, AMD cannot reach extreme co-design for the complete rack solution.

Memory Despec
One notable omission is there is no longer any direct attached LPDDR running off of each accelerator. Previous roadmaps had up to 1TB of LPDDR as second tier memory for each MI455X attached on the EAM module, however this has now disappeared. We believe this is another consequence of tight memory supply.
Backplane retimed
Another feature of Helios is the addition of Ethernet re-timers on the scale up switch. This is unlike Nvidia’s Oberon backplane, which is completely passive. AMD’s 200G SerDes struggles from the loss on the copper path between the MI455X chip and the scale-up Tomahawk 6 switch. This could be a result of their flexible I/O ambition or due to simply inferior SerDes quality leading to inadequate signal performance in the backplane. For Meta’s MI455X deployment, ~85% of the scale up links will be retimed. The ethernet retimer will be provided by Broadcom and will be placed in the scale up switch tray. This is not an ideal set up as the retimers will add extra cost and power budget to the entire system. Also, it complicates server assembly as it will be a very tedious task tuning all the retimes when bringing up a rack.
Manufacturability and Efficiency Challenge
The MI455X Helios design was AMD’s response to Nvidia’s GB200/GB300 Oberon architecture. AMD referenced a lot of Nvidia’s architecture points for Helios. While the design enables high density single rack scale up, AMD has also borrowed the flyover cable design that made Nvidia suffer. We have discussed the manufacturing challenges regarding the flyover cables in our Vera Rubin architecture deep dive article. The difficulties with flyover cables with compute trays and switch trays for the  GB200/GB300 made Nvidia pivot toward the cableless design for Vera Rubin NVL72. By the time this was announced, it was too late for AMD to implement this design philosophy for MI455x Helios.
In the compute tray, the Genesis cable from Molex handles the 128G UALink between the MI455X and Pensando Vulcano NIC. There will be up to 12 Genesis cables per compute tray crammed into the 1U space alongside liquid cooling tubes and power cables. On the scale up switch side, flyover cables are between the backplane connector and the TH6 switch. 1,728 cables will be routed from the backplane connectors to the 16 ports (32 ports per tray) around each TH6 ASIC. All the cables become potential points of failure during assembly and will make manufacturing inefficient.
Compute Tray Topology
Each of the 18 compute tray in the Helios rack holds four MI455X EAMs, each of which support 36 UALoE links, which in turn are built up using two lanes of 200G Ethernet. 72 lanes of 200G ethernet sums up to 14.4Tbit/s uni-di of total scale-up bandwidth per GPU. The MI455X features two N3P based I/O blocks on the North and South of the package – one I/O block hosts these UALoE links for the scale-up network, while the other implements Infinity Fabric for connecting to CPUs as well as UALink128/PCIe Gen7 for connecting to NICs.

Scale Up Topology

On the other end of these UALoE links are 12 Broadcom Tomahawk 6 Ethernet switches across 6 switch trays with two switch ASICs per tray. UALink over Ethernet (UALoE) is the equivalent layer of the stack of Nvidia’s NVLink. Each Tomahawk 6 switch ASIC is built to support 102.4Tbit/s uni-di of aggregate bandwidth across 512 lanes of 200Gbit/s uni-di each. However, only 432 of these 200G lanes are actively used, for a total of 86.4Tbit/s uni-di of bandwidth going from each switch ASIC to the 72 GPUs in the rack. A switch aggregate bandwidth that divides evenly among 72 GPUs would be ideal – 115.2Tbit/s for instance, but AMD is using the only switch that is available today. UALink switches with 115.2T and 57.6T aggregate bandwidth are on the horizon, but not close enough for them to anchor this architecture. In contrast, Nvidia designed the 28.8T NVSwitch to match the needs of a 72 GPU rack, and this divides bandwidth evenly among 72 GPUs, 400Gbit/s uni-di each, with no wastage of bandwidth at all. Each switch tray also includes a small host x86 CPU.

AMD uses a scale-up topology that should by now be familiar to our readers. In this flat one-layer network, each GPU connects to each switch using 6 lanes of 200Gbit/s uni-di per lane, for a total of 1.2Tbit/s uni-di to each switch of the 12 switch ASICs. Each switch ASIC in turn connects to all GPUs in the rack.

The scale-up switch to GPU links is implemented using a copper cable backplane. For each GPU, each of the 72x 200G lanes is carried over two differential pairs (DPs) of copper channels, one for transmit and one for receive. This totals to 144 DPs of copper cables per GPU, or 10,368 differential pairs of copper cables for the entire rack. Each GPU will also need a 144DP male and a 144DP female connector to interface between the backplane cables and the compute tray itself. On the switch side, four banks of connectors will be used per switch tray, with each bank hosting four 108 DP connectors supporting each – a total of 432 DP per bank.
Flyover cables are used to connect the switch ASICs to the connectors on the back of the compute tray. Flyover cables offer better signal integrity than PCB traces, but the disadvantage is that they tend to limit serviceability and thermal efficiency, and add manufacturing challenges on top. Nvidia has flip flopped between the use of flyover cables and PCB – initially aiming to use flyover cables before changing to use PCB traces for better serviceability and airflow.

The total backplane and compute tray content per rack will add up to $68,928, with $44,352 coming from the backplane and the remaining $24,576 attributable to the flyover cables.

With just six switch trays, the UALoE signal travels a shorter distance compared to NVLink in the GB300 NVL72, which uses nine switch trays. In addition, AMD has designed the Helios rack with 9 compute trays on the upper portion and 9 in the lower portion – this allows signals to travel equal distances in both directions.

Scale-out Networking
For scale-out, each MI455X can connect to as many as three AMD Pensando Vulcano 800 AI NICs delivering 2.4 Tbit/s of scale-out bandwidth, with each NIC attached through an x8 UALink128 interface delivering 256 GB/s of bidirectional GPU-to-NIC bandwidth. A separate Pensando Salina 400 DPU handles the front-end network.

We expect the dominant deployment configuration to carry two Vulcano NICs per GPU for 1.6 Tbit/s of scale-out bandwidth.
Outside the rack, Vulcano supports a multi-plane leaf-spine topology that is non-blocking within each plane which is now a common implementation. We have written extensively on how multi-plane architectures are crucial in AI clusters today as it can fit more GPUs on a two-layer network. We elaborated more on the intuition and advantages behind multi-plane fabrics in our Vera Rubin article here.


In a 131k MI455X 8-plane cluster, each 800G Vulcano NIC breaks into four 200G links, giving every GPU one connection into each of the eight independent planes given each GPU is attached to two NICs. Each plane has 512 leaf and 256 spine switches, for 6,144 TH6 switches across the cluster. The configuration requires two 800G DR4 modules at the NICs and three 1.6T DR8 modules per GPU – two for the leaf-side uplink and downlink and one spine-side. We expect the scale-out networking content per MI455X GPU on an eight-plane two-layer configuration to be ~$8,000 per GPU.

AMD’s Pensando Vulcano 800 AI NIC is going on the same direction the industry has went for the past couple of years now. In our “Meta’s Infrastructure Team Needs a Culture Reset” newsletter, we highlighted the issues faced on the data-plane and control-plane level in AI scale-out networks.
In large AI training clusters, there are three main issues: elephant flow, low entropy and suboptimal fabric utilization.
	Elephant Flow: AI workloads tend to have long-duration, heavy-traffic flows that can congest the network and reduce the overall performance of the training batch.


	Low Entropy: Depending on the training job, the number of IP flows can be limited and congest only a few links while the overall fabric still has plenty of capacity.


	Suboptimal Fabric Utilization: Finally, as an overall effect of both elephant flows and low entropy, there is a large skew in the bandwidth utilization of fabric links, which drives how much the fabric needs to be overprovisioned to run smoothly.


RDMA traffic is highly sensitive to packet loss and congestion, and RoCEv2 is built on Ethernet, a lossy protocol, and UDP, which does not allow for recovery mechanism. Meta’s DSF addressed this inside the network with virtual output queues, cell spraying, credit scheduling and deep-buffer Jericho-AI switches but at the cost of a much more complicated data plane, control plane and hardware stack.
Vulcano tries to solve the same problems but through the NIC. Here, the NIC comes with 3 elements, Intelligent Packet Spray, Path Aware Congestion Control, and Out-of-order Packet Handling and In-order Message Delivery, that allows to offload the network complexity from the fabric to the NIC.
Intelligent Packet Spray attacks the low entropy problem at the core. In traditional ECMP fabrics, a flow is hashed onto a single path and stays there. Since AI traffic is composed of a handful of massive, synchronized elephant flows, hash collisions are frequent and some paths get congested while others sit idle. Instead of pinning a flow onto a single path, AMD’s AI NIC sprays the packets of the same flow onto the available paths of the fabric, raising the entropy level to a per-packet level. The result is a 1:1 fabric utilization, and a failure recovery in milliseconds because no link failure can take down the whole flow.
However, spraying packets creates a new set of problems, namely where the two other elements come into play. First, packets coming from different paths can arrive in the wrong order. Traditional RoCEv2 networks force the packets to go back N retransmissions, which involves buffering at the NIC or switch level depending on the approach (scheduled vs non-scheduled fabrics). Here, the NIC handles the out-of-order packet arrival natively and enforces ordering at the message level, removing the need for buffering. Packets are written directly onto the GPU memory as they land, and only lost packets are retransmitted.
Second, spraying packets blindly across paths causes congestion instead of avoiding it. Path Aware Congestion Control closes the gap as the NIC tracks the real time status of each path and shifts traffic away from congested ones before queues builds up. This is aimed specifically at incast, as collective operations like all-reduce tend to have many senders for one receiver, causing head-of-line blocking cascades through the fabric. Because decisions are made at the NIC level, with per-path visibility, ramp up is fast enough to handle the bursty nature of AI workloads. Also, tail latency is minimized here since packets are sprayed intelligently across the fabric.
Taken together, those three mechanisms solve the same problem Nvidia solves with its ConnectX NIC coupled with Spectrum-X adaptive routing. The main difference here is that AMD is adopting the open UEC standard and a multi-vendor fabric rather than a vertically integrated one.
AMD’s AI NIC does not impose the transport model and allows for flexible scale-out networking. It supports switch-based packet-spray, for operators whose fabric already handles load balancing, NIC-based packet-spray, for dumb commodity fabric where the intelligence is offloaded to the NIC, and NIC-based source routing, for operators who want path control from the endpoint. The whole point is that the network behavior adapts to the fabric you already own and the workload you intend to run, not the other way around.
CDNA5 Microarchitecture
Designs Converging with NVIDIA
In the same way that AMD has drawn inspiration from Nvidia’s boring keynote format, AMD’s CDNA 5 in many ways draws huge inspiration from Nvida’s Hopper (SM 90) architecture. First, CDNA 5 reduces the number of threads per wave to 32, matching it with Nvidia’s 32 threads per warp. CDNA 5 also replaces CDNA3/CDNA4 Infinity Cache and small L2 cache with a single large 96 MB L2 cache per FCD (Fabric and Cache Die). This design converges closer to Nvidia’s “global memory -> L2 cache -> shared memory” memory hierarchy. Managing memory latencies across different hierarchies has always been a pain point of AMD kernel writers; we expect simplifying the hierarchy should mitigate this issue.

Increased Staging Memory and MMA Shapes
CDNA 5 has larger memory staging buffers than its Nvidia counterparts. It has 320 KB of LDS (roughly SMEM-equivalent) and 32 KB of VGPR (roughly thread register-equivalent), so each thread has access to 1024 registers. In addition, we have only seen CDNA 5 supporting mostly 16x16xK shapes like its predecessor. Combining these facts, we theorize that the larger staging buffer is for adapting to the increase in wave count: Under the same number of parallel threads, smaller wave size would lead to a larger number of waves. Since the MMA shape didn’t increase, and each thread has access to 4x number of registers, AMD doesn’t have to resort to increasing MMA scope to warp groups like Nvidia does.
Tensor Data Mover
Tensor Data Mover (TDM) is almost identical to Nvidia’s Tensor Memory Accelerator (TMA). TDM moves data from HBM to LDS without register staging. It supports 5-dimensional tiling, out-of-bound checking, and even multi-cast into different work group clusters, the equivalent of Nvidia’s thread block cluster. One difference is that TDM descriptors are loaded from SGPR, unlike Nvidia loading from host to shared memory. Nvidia’s Rubin has just showcased inline TMA descriptor updates to improve user ergonomics, so we look forward to seeing whether AMD will get the design right.
GFX1250 Speaks NVFP4 Natively

The two FP4 formats now competing for inference share the same E2M1 element: one sign bit, two exponent bits, one mantissa bit. But they differ in how they carry the block scale that makes so narrow a type usable. MXFP4, the OCP standard AMD has built its four-bit path around, pairs each 32-element block with a power-of-two E8M0 scale. NVFP4, the format Nvidia introduced with Blackwell, uses a finer 16-element block, an FP8 E4M3 scale per block, and an FP32 per-tensor global scale on top, resulting in a costlier but more accurate arrangement that is fast becoming the default for FP4-quantized checkpoints.
The notable thing about AMD’s gfx1250, the architecture target behind MI455X, is that its matrix engine speaks NVFP4 natively. MLIR-level scale-format enum in ROCm WMMAMatrixScaleFormat, includes e8, e5m3, and e4m3 members.
More concretely, AMD has already shipped a gfx1250-compiled NVFP4 GEMM code object inside AITER and wired it into the runtime dispatch table, where a format discriminator distinguishes NVFP4 from MXFP4 and the dispatch logic selects the NVFP4 assembly kernel on gfx1250. This is a gfx1250-specific capability, not a CDNA4 one. MI355X / gfx950 does four-bit only as MXFP4, through scaled-MFMA with an E8M0 scale over 32-element blocks — no scale-format field, no 16-element blocks, no E4M3 — which is all AMD’s public matrix-core documentation describes.
We also found that CDNA 5 additionally supports unsigned E5M3 (UE5M3) scaling factor format, in contrast to Nvidia Rubin supporting E4M3 and E5M2. UE5M3 repurposes the sign bit, increasing the dynamic range and dropping the minimum non-zero representable absolute value from E4M3’s 2^-9 to 2^-17. UE5M3 is proposed as an alternative to NVFP4’s additional per-tensor FP32 scaling, and future adoption of those formats will show their efficacy.

Conservative Microarchitectural Changes
The microarchitecture evolution from CDNA 4 to 5 shows that AMD believes less in scaling than Nvidia does. Nvidia has bet on models requiring larger multiplications and scaled MMA shapes aggressively every generation, scaling to MMA shapes that need 2 SMs to execute in Blackwell. Since CDNA 5 barely scales MMA shapes, we doubt we will see an equivalent feature in CDNA 5. We also have yet to see innovations on data compression techniques from AMD like Rubin’s 3-bit lookup table weight compression MMA mode.
Part 2: Will AMD Software Defeat the CUDA Moat?
AMD Software Is Improving Quickly, But the Moat Has Moved
AMD's software story is not "ROCm is broken" anymore. It is that ROCm is finally moving with real urgency, but the competitive frontier has moved faster. We said in April 2025 that AMD was "on the right track" after a sharper developer-first push, and later said AMD's software quality had "massively improved" since January 2025.

What Has Actually Improved
CI Is Maturing, But Not Fast Enough
We praised AMD for moving stable ROCm support into upstream vLLM releases in January 2026 and adding nightlies shortly afterward. CI has since made concrete but incomplete progress. A June change added AMD mirrors and gates for eight major test groups: V1 attention, engine, OpenAI API correctness, small-model evaluation, multimodal pooling, and three speculative-decoding paths. A separate July patch cleaned up flaky jobs and prepared existing mirrors to become merge-blocking again. But CUDA parity has not yet been demonstrated: public regression dashboards, AITER accuracy gates, end-to-end disaggregation CI, and automatic performance gating remain roadmap items.
Encouragingly, AMD’s distributed-inference work has begun moving from one-off recipes into upstream CI. SGLang merged a two-node MI355X 1P1D disaggregation nightly in June for DeepSeek-V4 Flash and Pro, in both FP8 and FP4, then added DP-attention, EP8, MTP, and Kimi K2.6 coverage in early July. This is the important shift: disaggregated inference is starting to become a continuously tested upstream feature rather than a demo.
Kubernetes powers most inference deployments across the world, and AMD is a founding partner of llm-d, an open-source distributed inference Kubernetes orchestration engine. But it has yet to have sufficient CI automated testing for the first party Pollara NIC. It isn’t due to engineering not wanting to add it, but they still to this day under-invest in internal CI capacity planning. This results in 0% parity to Nvidia’s ConnectX-7 NIC on llm-d Kubernetes inference nightly testing. The planned ETA of reaching parity by Advancing AI 2026 was missed.
On the vLLM side, gating automated test progress has massively regressed due to AMD cluster infra stability issues this week. AMD’s hardcore engineers were making good progress on vLLM gating over the past couple of weeks to reach the ETA of advancing AI to reach 90% parity with CUDA on gating, until AMD leadership started pulling clusters away from AMD’s internal vLLM team.
Gating/blocking tests uphold the important standards, since PRs cannot merge unless the test is passing. While AMD leadership may distract non-technical folks by showing their non-gating pass rate, gating parity & gating pass rate are what truly matter.
We hope that AMD leadership (Anush, Vamsi, Mark Papermaster) can re-prioritize giving their internal vLLM team stable clusters, so that AMD’s internal hardcore vLLM engineers can do the work of reaching 90%+ parity with CUDA vLLM on gating and have the tools needed to operate at the same velocity as the AMD internal SGLang team.
Single-Node Performance and Reproducibility Are Real Wins
In March, we highlighted an up to 18× improvement in Kimi K2.5 1T MXFP4 interactivity in under 30 days from AITER/vLLM fixes that were already upstreamed into vLLM 0.18. AMD’s own February 2026 technical write-up, “Speed is the Moat: Inference Performance on AMD GPUs”, argues that AITER-driven single-node optimizations deliver a roughly 1.08x–1.2x throughput uplift over baseline framework configurations. That is the correct direction: the baseline open-source frameworks must get faster on AMD, not just AMD-only demos.
AMD’s MiniMax M3 performance has also caught up to B200, with optimizations via their ATOM stack.

Where the story has improved the most is in recipes, documentation, and reproducibility. ROCm now has a much deeper public recipe layer than it did a year ago. The ROCm inference docs expose a full AI-inference section spanning vLLM, SGLang, distributed MoRI, Mooncake, and deployment guides. The vLLM optimization guide covers AITER, attention-backend selection, TP/EP/DP strategies, FP8/FP4 quantization, and single-node to multi-node scaling. The ROCm/MAD repo now publishes blueprints spanning vLLM, SGLang, training stacks, large-EP microbenchmarks, and disaggregated prefill/decode recipes.
The Posture Is Right
This is why we are mostly aligned with Anush on the software diagnosis. The developer-first posture, upstream alignment, day-0 model enablement, and faster release cadence are the right playbook. We praised Anush’s developer-relations push in 2025 and, more recently, credited his team for moving ROCm from a second vLLM fork toward something closer to a first-class upstream experience. The official vLLM blog now says the era of “just porting” AMD support is over, documents seven ROCm attention backends, and shows 1.2x–4.4x throughput gains from the latest AMD/vLLM orchestration work. That is what a credible catch-up path looks like.
George Hotz put it well back in 2025:
AMD’s dysfunction is different. From the beginning they had leadership that can do things (Lisa Su replied to my first e-mail), they just didn’t see the value in investing in software until recently. They sort of had a point if they were only targeting hyperscalers. but it seems like SemiAnalysis got through to them that hyperscalers aren’t going to deal with bad software either. It remains to be seen if they can shift culture to actually deliver good software, but there’s movement in that direction, and if they succeed AMD is so undervalued. Their hardware is good.
-George Hotz

InferenceX: AMD Dev Velocity is Getting Better
In the past, we have seen AMD struggle in efficiently bringing up new models on their hardware in both the aggregated and disaggregated scenarios. We track all iterative performance on InferenceX which allows us to estimate this “velocity” to some extent.
As mentioned in our previous article, the AMD inference team did a great job at rapidly improving its DeepSeek v4 performance over the first month or so, especially in the single node case. Below is a chart labelling all improvements made in the first 47 days of the DeepSeek v4 release to MI355X SGLang single-node config.


More recently, we saw a similar story for MiniMax M3, where the AMD inference team rapidly iterated to achieve competitive performance.

For the disaggregated case, AMD is also doing quite well. This is a huge improvement from ~6 months ago, where the team struggled to achieve parity with Nvidia on DeepSeek R1 for many months. This is a result of a couple of things. First, AMD has made significant concrete improvements to their software stack with MoRI backend for distributed inference, as well as various improvements to Mooncake. More importantly, the AMD distributed inference team, led by Hai Xiao, has been working with a greater sense of urgency to provide better support for distributed inference.
The following video shows that MI355X FP4 disaggregated solution lagged many months behind Nvidia’s.

Note that this was AMD’s first public disagg recipe, posted on InferenceX in January. Take this in stark contrast with the Day 0 progress on MiniMax M3 FP4 disagg shown below, and you can see AMD is in a much better position now to be competitive in terms of distributed inference solutions.


However, going fast isn’t easy. Especially when the competition has a head start. The missing one piece is now real: what AMD’s distributed stack was missing above is now addressed by the engine that comes with ATOMesh. It is a ROCm-native distributed-inference gateway featuring a Rust routing and orchestration layer that handles the cluster-level work disaggregated serving needs, such as prefill/decode-disaggregated routing, cache-aware load balancing, RDMA KV-cache transfer (via MoRI-IO or Mooncake).
It is not a from-scratch build: ATOMesh is derived from SGLang’s sgl-model-gateway, and is substantially reworked around ATOM and AMD hardware. However, it works, as shown in the MiniMax M3 InferenceX results above. Routing policy stays separate from model execution, and it plugs into vLLM and SGLang as naturally as AMD’s own ATOM engine.

Chipping Away at the CUDA Moat: Using Agents to Enable Day 0 Support
The SemiAnalysis team grinded to enable day 0 support for DeepSeek v4 and MiniMax M3, and we will continue to do so for upcoming frontier models such as Kimi K3. This “day 0” perf is an important baseline for showcasing performance over time, which is the north star goal of InferenceX.
Obviously, the 100x cracked engineers at AMD, Nvidia, Inferact, RadixArk, etc are responsible for the hardcore inference engineering work to truly enable day 0 support for these models. However, often times there are bugs to fix or low hanging fruit that the SemiAnalysis team adds in order to enable day 0 sweeps (currently, these are more prevalent with AMD configs). This has become increasingly easy with the rise of capable agents. The flow looks something like this: for a given config (I.e., MiniMax M3 vLLM MI355X FP8), start a new Claude Code/Codex agent to pull the day 0 recipe from the internet, create the necessary plumbing in InferenceX, and then kick off the sweeps. The agent has access to both the GitHub Action as well as direct access to the physical runner to continuously monitor the status. In the case of an engine error, the agent can automatically decipher what the root cause is, and either iterate automatically and re-run or consult the human for intervention. We can execute this pipeline in parallel for multiple configs on various SKUs.
When an error is identified, the current models are quite good at identifying the cause in the upstream engine code (vLLM/SGLang/TRT) and few-shot implementing a fix, with some guidance from the team. Additionally, we use agents to identify low-hanging fruit performance improvements. Some examples of upstream contributions by the SemiAnalysis team + agents:
	TRT: [fix] Fix fused MHC for DeepSeek-V4-Pro hidden size#13710: a Day 0 DeepSeek v4 fused MHC kernel fix


	[Bugfix] Fix NixlConnector handshake block_len validation for GQA-replicated KV heads#45879: MiniMax M3 disagg Day 0 enablement


	[Bug Fix] [MiniMax-M3] Implement EAGLE3 support on the AMD MiniMax M3#45546: enable speculative decoding for AMD MiniMax M3 Day 0


	[Bugfix][ROCm] Fix MiniMax-M3 FP8 KV cache dtype: enable FP8 KV cache support for MI300X and MI325X for Day 0 MiniMax M3


	And Much More...


A shoutout to vLLM community Roger Wang, Hongxia, Michael Goin and other Inferact engineers for the kind mentorship and help on getting these fixes merged.

This kind of rapid iteration would simply not have been possible 3-6 months ago on a team of 2.5 engineers. Current frontier models in a capable harness are legit. They can make meaningful contributions to OSS serving engines and kernels. This may not necessarily be attributed to the “intelligence” of the models, rather the pure “grit” they have when told to achieve a goal. This, combined with the ability to execute many of these tasks in parallel, makes it clear that testing and writing software is not the moat it was last year. This is broadly positive for AMD. By enabling AI agents to take on work previously performed by human engineers, the relevance of the so-called “CUDA moat” is diminished, and this helps AMD offset Nvidia’s advantage in engineering headcount.
AMD seems to be leaning into this thesis heavily, as at Advancing AI 2026, they announced ROCm.ai, a suite of skills, harnesses, and framework integrations that aims to further enable developers to iterate quickly on kernels and performance tuning using agents.

GEAK, Hyperloom, and Optimizing Against InferenceX
ROCm.ai is more than just a keynote slide. Most pieces are already sitting in the open on AMD’s AMD-AGI org, and they map almost one-to-one onto the day-0 loop we described above. At the center is GEAK (”Generating Efficient AI-Centric Kernels”), a mini-SWE-agent-based agent that writes and tunes Triton/HIP and FlyDSL kernels, wrapped by Hyperloom, the orchestrator that profiles a serving workload, finds the bottleneck kernels, throws GEAK and GEMM-tuning agents at them, and gates every candidate on an end-to-end A/B before it counts. Around that sit the supporting cast: Magpie for evaluation, TraceLens for trace analysis, Apex for exporting agent trajectories into an RL-flavored training pipeline, and AgentKernelArena, a head-to-head harness that pits Claude Code, Codex, Cursor, and GEAK against each other on the same kernel tasks under identical scoring.
Hyperloom’s optimizer pulls its performance target straight from InferenceX. On the current main branch, it scraps InferenceX, and target_analyzer writes a competitor target that the agent then tries to clear. An earlier version of their CI went further — computing a % gain over InferenceX, counting how many models “beat” InferenceX, and posting the scoreboard to a Teams/Slack channel — before that machinery was trimmed for the open-source release.
We see this as a good thing. Our vision for InferenceX is to accurately track performance of open-source frameworks, and it definitely serves this role if agents use it as a reward signal and continuously try to improve. These efforts will benefit the ML community with better model serving performance.
The more interesting lesson buried in these repos is one we recognize from our own day-0 grind: generating a kernel is the easy part, trusting the number is not. A meaningful chunk of the engineering is anti-cheat. GEAK had to stop silently scoring the unpatched baseline kernel instead of the agent’s actual patch, and add a GEAK_PROTECT_TEST_FILES mode that strips the agent’s edits to the test harness so it can’t fake correctness by rewriting the reference. Apex ships a tamper detector that flags hardcoded print(”PASS”) and a banned-library list so an agent can’t “optimize” a Triton kernel by quietly routing to a pre-tuned MIOpen or hipBLASLt call. It’s the same grit-over-intelligence story: the models will reward-hack a benchmark the instant you let them, and a surprising share of the work is building the guardrails that keep the speedups real.
And it works. GEAK’s learned notes already log verified end-to-end wins on shipping silicon. ~+21.8% e2e from an MXFP8 decode-bound dense-linear rewrite on MI355X, with honest caveats where grouped-MoE GEMM stalls out around a 1.1x ceiling. None of this defeats the CUDA moat on its own. But it is the clearest signal yet that AMD is industrializing the exact workflow that, a year ago, required a room full of CUDA engineers.
Introducing AgentX, a new InferenceX Agentic Scenario
While the current 8k1k + 1k1k scenarios are a great proxy for evaluating baseline chip performance, they fail to evaluate the entire system (routers, KV cache transfer, KV cache offloading, schedulers, etc) since they are all single-turn, random data requests.
For the past few months, we have been working with industry leaders to develop an agentic benchmark: AgentX. To achieve our goal of making the benchmark as reflective as possible of real world serving, we collected ~3 months of internal SemiAnalysis Claude Code, Codex, etc. traces, which we then replay offline at varying concurrencies using AIPerf. Some of the statistics of the dataset are shown below. Notably, the median ISL and OSL are 140k and 396, respectively (quite different from 8k1k). With a median cache hit rate of 99.2%! Note, this is assuming an infinite cache so is not, of course, actually attainable in most real-world serving.
The dataset also includes realistic subagent usage as well as dynamic workflows, which further stresses the KV cache by continuously introducing uncached context for the server to process. The tool use time / user think time (captured by inter-turn latency) is also reflected in the dataset, further stressing the KV cache and highlighting the efficacy of KV offloading techniques, which have the possibility of increasing KV cache TTL.

We are very excited about this scenario. We have worked with WEKA, Inferact, RadixArk, LMCache, Mooncake, NVIDIA, AMD, and other industry leaders in ensuring it accurately reflects real traffic that may be experienced by a TaaS provider or frontier lab like OAI/Ant.
Results have been rolling in for the past month and are available on InferenceX. We will write an in-depth article on results and methodology soon.
Single-Node is Out, Disaggregated is In
As discussed, the competitive frontier has moved from single node aggregated to multi node disaggregated inference. In our InferenceX v2 article, we discussed the notion of AMD’s “software composability problem” when it came to distributed inference. That is, they had made strides in individual optimizations such as disagg, FP4, WideEP, DP-attention, etc, but combining many of these together broke the stack. While there is still certainly progress to be made, AMD has made significant strides in this area.
Our GTC 2026 recap frames Nvidia’s next moat as disaggregated inference systems, including attention/feed-forward disaggregation (AFD). Since attention is stateful and KV-bound, while FFN is stateless and batch-scalable, these phases can be split and mapped onto the best-suited hardware. Then, inference leadership becomes a distributed-systems problem rather than a single-kernel one. WideEP, disaggregated prefill, KV transport, expert routing, and scheduler/orchestration are all part of that same new moat. AMD can close single-node gaps, but unless those optimizations compose cleanly in vLLM and SGLang, it is still fighting yesterday’s war.
The timeline below puts the gap in perspective. The open CUDA ecosystem has been shipping disagg+WideEP since early 2024, while AMD’s first publicly available PD-disagg + WideEP recipes only landed in January 2026 via InferenceX. AFD’s real payoff requires superpod-class interconnects, which are the kind of rack-scale hardware AMD does not ship until MI455X. And at GTC 2026, Nvidia announced the Groq 3 LPX, an SRAM-based LPU integrated into the Nvidia inference rack specifically for disaggregated decode FFN.

The New Moat: Sparse Models, Disaggregation, and WideEP
Recent Model Trends: Active Experts Stay Tiny While Total Experts Explode
The model landscape makes the composability problem more urgent. Active expert counts stay pinned in the 4–10 range while total experts scale out to 128, 256, 384, and now 512. Many of the newest giant MoEs also collapse the KV cache to the equivalent of one or two heads via MLA-style low-rank designs. That means the frontier is getting sparser, more bandwidth-sensitive, and more dependent on routing, KV movement, WideEP, and distributed scheduling. In that world, one more single-node benchmark win is not the moat. Composable distributed inference is.
Disaggregated Prefill and WideEP
Disaggregated prefill separates compute-heavy prefill from memory-heavy decode onto different nodes, removing the interference between the two phases and letting operators tune prefill vs. decode node counts independently. The trade-off is KV-cache transfer over RDMA. We estimate roughly 290 MB for an 8,192-token DeepSeek-R1 FP8-KV prefill.
Currently on InferenceX, AMD’s disaggregated inference configs often perform either worse or only slightly better than their single node counterparts. For DeepSeek-R1, iso-interactivity throughput for MoRI SGL outperforms the aggregated SGL config by 2×–3×.

WideEP spreads experts across more GPUs and nodes instead of replicating full expert islands. On DeepSeek-R1 (256 routed experts), moving from EP8 on a single 8-GPU node to EP64 across 64 GPUs cuts experts per GPU from 32 to 4, freeing HBM for KV cache, enabling larger concurrent batches (and thus more tokens per expert per GEMM), and scaling aggregate HBM bandwidth with cluster size. The payoff is not subtle: NVIDIA reports up to 2.28× higher per-GPU output throughput from Wide-EP (DeepSeek-V3.2, NVFP4, GB200 NVL72, EP16/EP32 vs EP4/EP8). As we emphasized in InferenceX v2, frontier labs and most TaaS providers are already deploying disaggregated serving with WideEP in production.
Put differently, ATOM and AITER are useful only insofar as they improve the mainstream ecosystem. We have argued that ATOM may help single-node performance but still lacks production features such as NVMe or CPU KV-cache offload, tool parsing, and WideEP. The right strategy is not to build an AMD-only island. It is to upstream the kernels, harden CI, publish recipes, and make FP4 + WideEP + disagg + cache offload work together in the default open-source stacks. That is how the CUDA moat gets eroded now.
Disaggregated Inference Accuracy
Before March 2026, DeepSeekR1 disaggregated configs with DP-attention(DPA) failed accuracy evals with near 0 GSM8K scores, while no-DPA sweeps passed GSM8K at >95%. This was caught with InferenceX eval runs. This shows that no-DPA disaggregated path can preserve correctness, but once DPA is used, the stack breaks, showing AMD’s composition problem again. This issue has, however, been fixed.
One issue that has not been fixed is EP at certain batch sizes in SGLang with the MoRI backend. On DeepSeek-R1, decode with concurrency 64 drops GSM8K to ~80% against a ~94% baseline that holds at every other concurrency. The catastrophic version of this bug, where the same low-concurrency path silently produced fluent-but-wrong output and scored 0 on GSM8K, was traced to an uninitialized reduce buffer in AITER’s FP4 MoE kernel and patched in June; the residual ~80% cliff at concurrency 64 is still open, with AMD attributing it to numerical corner cases in the quantization kernels that only that batch size exercises and declining to prioritize a fix.

Composition Works… Sometimes
AMD has now demonstrated that several of these optimizations can compose: SGLang’s MI355X nightly images cover DeepSeek-V4 disaggregation with DP-attention, EP8, and MTP, while four-node DeepSeek-V4 and Kimi WideEP16 configurations have been validated on hardware. But composition remains model- and topology-specific rather than dependable by default. Kimi’s DP8/EP8 path was excluded after a GPU memory fault, its WideEP16 int4 decode path currently must disable HIP graph capture, and the WideEP16 CI changes remain under review. The gap is no longer that the individual pieces never work together. It is that AMD cannot yet assume they will work together across models, quantization formats, parallelism strategies, speculative decoding, and network topologies without special cases.
Disaggregated Inference Has to Become Everyone’s Job
Disaggregated inference cannot sit in a small specialist corner of AMD. AMD’s own ROCm tutorial says single-node optimization is starting to hit limits, and that distributed inference is becoming more important; ROCm followed that with official Mooncake PD-disaggregation docs in December 2025 and MoRI-based distributed inference docs in January 2026. Once the official stack is publishing xP+yD topologies, RDMA requirements, 1P2D recipes, and KV-transfer frameworks, DI is not a side quest. DI is the product. It must become everyone’s job across ROCm, SGLang integration, CI, recipes, and performance engineering.
That is the AMD software story so far. The single-node path is getting fixed. MoRI is promising. The overlap stack is finally showing up. But the market is already on to SBO, PD disaggregation, load balancing, and wider EP configurations that must compose cleanly under real production constraints. AMD no longer needs one more hero optimization. It needs the entire distributed inference stack to start moving as one system.
Where AMD Stands: The Distributed Stack, Piece by Piece
MoRI: A Real Win, Built by One Tiger Team 🐯
MoRI, to AMD’s credit, is a real win. MoRI is a modular RDMA framework with two dedicated components: MoRI-EP for expert dispatch/combine and MoRI-IO for KV transfer. ROCm has now published official MoRI-based distributed SGLang documentation for MI355X clusters. It is built from first principles by a China-based engineering team. We support the direction, but it needs much more open CI and testing.
AMD's own MoRI roadmap makes the scale problem concrete. The H2 2026 roadmap lays out an ambitious program across three subsystems: a tiered distributed KV cache (HBM→DRAM→NVMe via SPDK/GDS) with scheduler co-design, a next-generation SHMEM v2, EP v2 kernels in FlyDSL/C++ with elastic expert-parallelism and fault tolerance, "mega kernel" codesign with FlyDSL, and rack-level Helios enablement. Topped off with SGLang and vLLM upstreaming. The whole list is owned by the same five or six engineers whose handles dominate MoRI's merged pull requests. It is the right roadmap. It is also, as of publication, entirely still ahead of the team — resting on the same handful of shoulders.
The Newest Silicon Shows the Gap: Helios (gfx1250)
The clearest measure of how far the distributed stack still has to go is AMD’s newest hardware. Across every layer of the Helios (gfx1250 / MI455X) stack the same shape repeats: single-model arch-enablement and KV-transfer plumbing are landing fast, while WideEP, validation, and the wave32-tuned high-value kernels are not there yet.
Start at the foundation. PyTorch’s own gfx1250 support merged in mid-July (ROCm/pytorch #3421, a cherry-pick of an upstream change that landed, was reverted a day later, and re-landed a week after), but it is pure build-time arch plumbing gated behind an unreleased ROCm 7.14+, so it is dormant on every shipping wheel. It ships with no gfx1250 CI, deferring a test runner to a follow-up that does not exist. It is a skeleton: the highest-value paths (Composable Kernel GEMM and SDPA, FP8 grouped GEMM, int4) are filtered out or hard-error, attention is a “Tech Preview,” and wave32 kernels are unwritten. AMD’s code even brands the part “CDNA5” while describing a GFX12.5, wave32, WMMA execution model, the clearest in-tree measure of how far Helios sits from the CDNA wave64 lineage its kernels were written for.

One layer up, the raw MoE kernels are the fastest-moving piece of the stack. AMD’s aiter and FlyDSL libraries have absorbed well over a hundred gfx1250 PRs since spring: wave32/WMMA GEMMs, MXFP4/A8W4 quant, MLA-v4 attention, TDM data-movement atoms. Roughly a quarter of them closed without merging. The centerpiece is the AMD-native “MegaMoE” path: a fused MoE expert-parallel flow whose dispatch/combine op-layer was vendored into aiter and whose gfx1250 grouped-GEMM kernel(global→local expert remap, fused route/scatter, and a masked grouped GEMM tuned for DeepSeek-V4’s 384-expert MoE) is still-open, validated for a8w4 (FP8-activation, MXFP4-weight) only. This is the WideEP MoE primitive the stack needs; it just isn’t finished, and the gpt-oss, R1, and V4 kernels each land on their own track.
The break is at the integration layer, where those kernels meet the frameworks. SGLang’s July 22 gfx1250 nightly only builds and publishes the image. No test job, no accuracy gate, built on a generic runner and merely mirrored through an MI300, because no gfx1250 runner exists upstream. That image builds MoRI but pins a June commit predating gfx1250 support, so MoRI-EP WideEP does not run: the kernels carry no matrix-core or wave64-specific ISA, but MoRI’s build gates only gfx942/gfx950 and the wave32 support AMD has since added lives in a newer expert-parallel path that SGLang’s integration does not yet call. Once AMD wires that into the path SGLang uses, WideEP should work. MoRI-IO’s KV-transfer half is architecture-agnostic host-side RDMA and would move KV cache on gfx1250 today, yet the actual gfx1250 recipes for DeepSeek-V4 and R1 are single-node tensor-parallel with neither WideEP nor disaggregation.
vLLM’s gfx1250 bring-up tells the same story from the other side: four models on the FFM simulator and early silicon with volatile results, dedicated perf work only for gpt-oss, whose “ATOM-parity” tuning pass was itself reverted “until AITER is ready”. MoRI was also removed from the build outright. It is a credible single-node FP4 bring-up; but it is not the distributed stack

Even AMD’s own engine follows the pattern. ATOM’s Helios work is disaggregation-first and expert-parallel-later: ATOM adds DeepSeek-V4 MoRI-IO write-push KV transfer plus a UALink scale-up fabric backend — the Helios-generation interconnect — so the KV-transport half of disaggregation is being built for exactly the model and fabric Helios will run, though its e2e validation ran on eight MI355X nodes and a UALink vPOD rather than MI455x. But it carries no EP dispatch/combine, no MoRI-EP, no WideEP; ATOM’s shipped DeepSeek-V4 recipe still serves the model at TP=8 on a single node, and every one of its MoRI-EP PRs targets last-generation gfx942/gfx950. Bottom to top:
PyTorch, kernels, MoRI, frameworks, ATOM, Helios has arch enablement and the first half of disaggregation, and no WideEP anywhere.
SemiAnalysis Helping AMD upstream into NVIDIA’s KVCache Transfer Library NIXL
At Nvidia’s GTC 2025 NCCL session, we asked if Nvidia would provide support to the AMD communication library fork due to this big refactor in the upcoming Nvidia’s communication library. Nvidia explicitly said it would not help AMD’s communication team adapt to the upcoming NVIDIA library refactor, and that NVIDIA doesn’t participate in AMD’s communication development at all
A year later, at Nvidia’s GTC 2026 Dynamo session, we asked a question: NIXL had already accepted upstream contributions from Trainium’s Neuron fork, so would it accept them from AMD’s RIXL fork too? The maintainers said yes, on the record, in front of a room.
AMD had been carrying RIXL downstream, burning engineering hours maintaining a parallel copy of infrastructure everyone else gets for free. The only thing standing between AMD and upstream was whether anyone would try. NVIDIA had just removed the excuse.
So we spent April making sure AMD knew it. We put the question to Stephen Bates publicly on LinkedIn, offered Anush help to connect AMD directly to the NIXL maintainers, and asked Anush about MoRI/RIXL upstreaming in person during TensorWave’s beyond summit and we helped AMD form the relationship with NVI