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Science has become extremely international
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 Training: ~40% of  STEM PhDs in the US are foreign born (NSF)

 Retention: 77% of  U.S. STEM PhDs remained in the US 2001-2015 
(Corigan et al 2022)

 Knowledge: significant portion of  US papers cite foreign-produced 
science (and vice versa)

 Diffusion of  knowledge and ideas driven in part by diaspora networks and 
migration (Miguelez 2008; Kerr 2008; Oettl and Agrawal 2008)

 Productivity: 40% of  U.S. pubs produced by cross-border teams (NSF)



US-China relationship particularly important
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 Training: ~40% of  U.S. STEM PhDs in the US are foreign born (NSF)
 1/3 of  foreign born are from China

 Retention: 77% of  U.S. STEM PhDs remained in the US 2001-2015 
(Corigan et al 2022)

 Knowledge: significant portion of  US papers cite foreign-produced 
science

 Productivity: 40% of  U.S. pubs produced by cross-border teams (NSF)
 25% of  US STEM pubs have at least one China-based coauthor



Since 2016, the U.S.-China relationship has deteriorated rapidly, with a 
series of  formal anti-Chinese policies implemented in the U.S. in 2018…
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 1st Trump campaign (2015-16): anti-China rhetoric

 “There are people who wish I wouldn’t refer to China as our enemy. But that’s exactly what they 
are.”

 In 2018:

 US-China Trade War

 China Initiative launched to investigate (typically) Chinese and Chinese-American 
scientists under suspicion of  IP theft on behalf  of  the Chinese government

 State Department imposed new restrictions limiting the duration of  F-1 visas for 
Chinese students in sensitive STEM fields



In this paper, we examine the impact of  rising US-China tensions 
on three dimensions of  science

Trainee mobility

(enrollment & 

retention)

International 

knowledge flows

Scientist productivity
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An overview of  our approach

 Diff-in-Diff exploiting rise in US-China 
tensions 

 Before and after 2016 

 Not a sharp treatment date – always 
have event studies

 Groups targeted vs control group

 Two data sources: 

 Digital CVs of  STEM trainees from 
ORCID

 Bibliometric data on STEM 
publications and teams from 
Dimensions
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 Six outcomes:

 Ethnically Chinese PhD enrollment 
location (US vs not)

 Retention of  ethnically Chinese post-
PhD in US

 Knowledge flows US→China

 Knowledge flows China→US

 Productivity of  China-based scientists 
who rely on US science

 Productivity of  ethnically Chinese 
scientists in the US



Builds on research on the impact of  international conflict on 
science
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 WWI/WWII (e.g., Iaria et al 2018; Moser et al 2014; Waldinger 2010)

 Russian invasion of  Ukraine: (Ganguli and Waldinger 2023)

 U.S.-China tensions:

 Aghion et al 2023: find a negative effect of  the China Initiative on the quality of  research produced by scientists in China

 Jia et al 2023: find a negative effect of  the China Initiative on productivity of  U.S. biology scientists who had collaborators 

in China

 Our contributions:

 Even geopolitical tensions at a much lower level than the formal expulsion of  academics or violent warfare can lead to a 
significant shift in scientist mobility, knowledge flows, and productivity

 Asymmetric effects across the US and China

 Ambient geopolitical hostility alone can meaningfully disrupt global science

 Negative sentiment and perceived risk can reshape where scientists choose to study, work, and publish— even in the 
absence of  direct restrictions.



Part 1: Trainee Mobility

How do US-China tensions affect the locations in which ethnically Chinese 

PhD students are trained (enrollment) and work after graduating 

(retention)?
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Enrollment: How do U.S.-China tensions affect where ethnically 
Chinese PhD students study?

 Data = ORCID CVs of  STEM students

 Sample = students beginning 
STEM PhDs anywhere in the 
world between 2008-2019

 DV = 1{enrolls in US graduate 
program}

 Treat = 1{ethnically Chinese}

 “ethnically Chinese” defined by 
name algorithm

 Controls = Cohort, prior degree 
country, field FEs

9Trainee Mobility: Enrollment (How do U.S.-China tensions affect where ethnically Chinese PhD students study?)



Enrollment: We find that ethnically Chinese individuals become 
15% less likely to do their PhD in the US after 2016

 Data = ORCID CVs of  STEM students

 Sample = students beginning 
STEM PhDs anywhere in the 
world between 2008-2019

 DV = 1{enrolls in US graduate 
program}

 Treat = 1{ethnically Chinese}

 “ethnically Chinese” defined by 
name algorithm

 Controls = Cohort, prior degree 
country, field FEs

10Trainee Mobility: Enrollment



Retention: We find that ethnically Chinese graduates become 4% 
less likely to stay in the U.S. post-graduation

 Data = ORCID CVs of  STEM 
students

 Sample = those graduating after 
2005, took a job 2009-2019

 DV = 1{job in U.S.}

 Treat = 1{ethnically Chinese}

 Controls = cohort and field FEs

11Trainee Mobility: Retention



Summary: US-China tensions impact on trainee mobility

 Ethnically Chinese trainees become:

 15% less likely to go to the US for their PhD

 4% less likely to stay in the US post-PhD

 Largest effects around highest quality Chinese students

 Go to other Anglophone countries instead

12Trainee Mobility



Part 2: Cross-border knowledge 
diffusion

How do US-China tensions affect knowledge diffusion (citations) between 

the two countries? Do we see scientific decoupling?
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U.S.→CN knowledge diffusion: Dimensions data

 Data: 

 Papers written by China-based research teams, 2011-2019

 China-based research team: author addresses are all in mainland China

 For each paper, create two observations: share of  citations to U.S. and share of  
citations to the U.K.

 DiD Approach (Iaria et al 2018)

 Share of  cites to U.S. (treated)

 Share of  cites to U.K. (control)

 Controls: Citing paper FE 

 Why this approach? Separating our effect from the general trend in Chinese 
researchers relying less on non-Chinese research. 

14Chinese researchers building on U.S. science 



We find that Chinese publications shifted away from referencing 
papers from the U.S. 

 Data: 

 Dimensions papers written by 
China-based scientists, 2011-
2019

 For each paper, create two 
observations: citations to U.S. 
and citations to the U.K.

 DiD Approach (Iaria et al 2018)

 Share of  cites to U.S. (treated)

 Share of  cites to U.K. (control)

 Controls: Citing paper FE

15Chinese researchers building on U.S. science



Strongest effects for recent frontier publications

 Data: 

 Dimensions papers written by Chinese 
scientists, 2011-2019

 For each paper, create two 
observations: citations to U.S. and 
citations to the U.K.

 Approach (Iaria et al 2018)

 Share of  cites to U.S. (treated)

 Share of  cites to U.K. (control)

 Controls: Citing paper FE

 “frontier” = citations to research in top 1% 
of  its field’s citation distribution

 “recent” = last five years

16Chinese researchers building on U.S. science

Raw Recent 

Frontier

Treat = citing U.S. x 

Post

-0.0139***

(0.00438)

-0.0321***

(0.00552)

Citing Paper FE Y Y

N 4247176 2309406

Mean DV 0.126 0.162

Model OLS OLS



CN→U.S. knowledge diffusion: Dimensions data

 Data: 

 Dimensions papers written by U.S. or U.K. research teams, 2011-2019

 Either all author addresses are U.S. or all author addresses are U.K.

 DiD Approach (Traditional)

 DV = Share of  cites to Chinese publications

 U.S. publications (treated)

 U.K. publications (control)

 Controls: Publication field, publication year FEs

 Why back to traditional approach? Hard to find a plausible counterfactual to China

17Chinese researchers building on U.S. science 



We find no such effect on U.S. usage of  Chinese science

 Data: 

 Dimensions papers written by U.S. 
or U.K. scientists, 2011-2019

 Approach:

 DV: Share of  cites to Chinese 
publications

 Treated group: Focal paper by U.S. 
authors

 Control group: Focal paper by U.K. 
authors

 Controls: publication year & field 
FE

18U.S. researchers building on Chinese science



Summary: US-China tensions impact on cross-border knowledge 
flows

 Evidence of  some asymmetry:

 Significant reduced knowledge flows US→CN

 Recent frontier papers in the US especially less likely to be cited, consistent with story of  
knowledge not flowing 

 No decline in CN→US knowledge flows

 Results may be conservative given lags in the publication process

19Cross-border knowledge flows



Part 3: Productivity

How do US-China tensions affect scientist productivity (# of  papers) in each 

country?
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We do not see any negative effect on the 
productivity of  China-based scholars who 
heavily used U.S. sources

 Data: 

 Dimensions, panel of  active China-based 
researchers (>5 papers 2008-2012, >1 paper 
2013-2019)

 Approach

 Poisson DiD

 Treated group: CN researchers who heavily 
use U.S. sources

 Control group: CN researchers who heavily 
use U.K. sources

 Coarsened Exact Matching

21Productivity: China-based scholars



But ethnically Chinese researchers in the U.S. experience an 8-11% 
productivity decline

 Data: 

 Dimensions, panel of  active 
U.S.-based researchers

 Approach

 Poisson DiD

 Treated group: ethnically 
Chinese researchers in the U.S.

 Control group: non-ethnically 
Chinese researchers in the U.S.

 Coarsened Exact Matching

22Productivity: U.S.-based scholars



Summary: US-China tensions impact on productivity

 Evidence of  asymmetry again:

 No negative effect on productivity of  China-based researchers

 8-11% drop in productivity of  ethnically Chinese researchers in the U.S.

 Strong enough negative effects on ethnically Chinese researchers that some stop 
producing altogether (10% increase in the hazard of  stopping publishing altogether)

23Productivity



Disentangling the mechanism

Moving beyond the “bundled” treatment
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We argue that our results are consistent with a chilling effect on 
ethnically Chinese students and scientists in the U.S.

 Atmosphere of  fear, discomfort, and perceived hostility

 Operating not through formal exclusion, but through anticipatory self-selection and 

disengagement

 May reflect perceptions of  anti-Chinese sentiment, not necessarily actual hostility

 Will outline five categories of  evidence consistent with this explanation

25Mechanism



Evidence of  a chilling effect

1. Timing: Our effects begin to emerge in 2016, although formal policies 

didn’t come until 2018 (China Initiative, US-China Trade War, Chinese 

visa restrictions)

2. Survey results suggest high levels of  fear and uncertainty among 

ethnically Chinese scientists in the US

3. No increase in visa denials in 2016 for Chinese nationals relative to 

other international students

26Mechanism



Evidence of  a chilling effect

1. Timing: Our effects begin to emerge in 2016, although formal policies 

didn’t come until 2018 (China Initiative, US-China Trade War, Chinese 

visa restrictions)

2. Survey results suggest high levels of  fear and uncertainty among 

ethnically Chinese scientists in the US

3. No increase in visa denials in 2016 for Chinese nationals relative to 

other international students

4. Effects extend beyond those directly targeted…(those without mainland 

China connections and/or with a non-Chinese first name)

27Mechanism



Effects on Enrollment Extend Beyond Those Directly Targeted
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DV = 1{Enrolls in U.S. PhD program}

Treatment = 

ethnically CN 

with CN tie

Treatment = 

Ethnically CN 

without CN tie

Treat x Post-2016 -0.0393***

(0.00958)

-0.0226***

(0.00904)

Field FE Y Y

Cohort FE Y Y

Country FE Y Y

N 123877 113336

Mean DV 0.233 0.236

Model OLS OLS

 Ethnically Chinese trainees 

not from mainland China 

are also less likely to enroll 

in a U.S. PhD program after 

2016



Effects on Productivity Extend Beyond Those Directly Targeted

 Ethnically Chinese scientists 

in the U.S. without a 
mainland China tie also see 

productivity decline

 As do those with a non-

Chinese first name

29Mechanism

DV = # of  Pubs

Treatment 

= ethnically 

CN with CN 

tie

Treatment = 

Ethnically CN 

without CN 

tie

Treatment = 

Ethnically CN 

with non-CN 

first name

Treat x Post-2016 -0.0815***

(0.00906)

-0.0865***

(0.0183)

-0.0553***

(0.0113)

Field FE Y Y Y

Cohort FE Y Y Y

Country FE Y Y Y

N 1828988 1636859 1722322

Mean DV 1.083 1.079 1.084

Model Poisson Poisson Poisson



Evidence of  a chilling effect

1. Timing: Our effects begin to emerge in 2016, although formal policies didn’t come 
until 2018 (China Initiative, US-China Trade War, Chinese visa restrictions)

2. Survey results suggest high levels of  fear and uncertainty among ethnically Chinese 
scientists in the US

3. No increase in visa denials in 2016 for Chinese nationals relative to other 
international students

4. Effects extend beyond those directly targeted…(those without mainland China 
connections and/or with a non-Chinese first name)

5. Mobility effects are larger in Republican-leaning “red” states

 FOIAed application data from two universities (one blue + one red) shows a 
decline in Chinese student applications to the red university 

30Mechanism



Heterogeneous Effects by Political Climate

31Mechanism

• Using department-level 

Ph.D. application data 

from two universities

• Sharp decline in Chinese 

applications at a red state 

university

→Interest drops at the 

application stage



Wrapping up
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U.S.-China tensions have (asymmetrically) impacted science and 
scientists in both countries:

 Enrollment: 15% decrease in ethnically Chinese PhDs in the U.S. 

 Retention: 4% decrease in staying post-grad

 Knowledge: 11% decrease in Chinese scientists using U.S. works

 Productivity: No decrease in CN productivity; 8-11% decrease for eth Chinese in U.S.

 Evidence that effects are driven by broader chilling effect for ethnically (not just 
nationally) Chinese researchers

 See a negative hit to science BEFORE any formal policies take place

 Broader implications: in today’s environment, with broad visa cancellations and even 
stronger uncertainty for immigrants, expect more extensive effects…
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Questions?

bglennon@wharton.upenn.edu
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