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MOTIVATION: SUSTAINED INNOVATION UNDER AUTOCRACY?

» Conventional wisdom: autocracies are fundamentally misaligned with innovation

(Lipset, 1959; Barro, 1996; Acemoglu and Robinson 2006; Glaeser et al., 2007; North et al. 2009)
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» Conventional wisdom: autocracies are fundamentally misaligned with innovation

(Lipset, 1959; Barro, 1996; Acemoglu and Robinson 2006; Glaeser et al., 2007; North et al. 2009)

» This paper: innovation in frontier techs. can be sustained under autocracy when
they mutually reinforce each other

1. Frontier technology increases autocrats’ probability of maintaining power
2. Autocrats’ spending on this tech. generates broader innovation spillovers
> Al may possess features that lead to a mutually reinforcing relationship

1. As a technology of prediction, autocrats may be able to use Al for social / political control
(Zuboff, 2019; Tirole, 2021; Acemoglu, 2021)

2. Traditional spillovers (Moretti et al. 2019) + Sharability of gov't data / algo’s (Beraja et al. 2022)
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Al-TOCRACY AND ITS IMPLICATIONS

Test for a mutually reinforcing relationship between frontier innovation and autocracy in
the context of China's facial recognition Al sector

2/18



Al-TOCRACY AND ITS IMPLICATIONS

Test for a mutually reinforcing relationship between frontier innovation and autocracy in
the context of China's facial recognition Al sector

Instability — A7
+) Al procurement

2/18



Al-TOCRACY AND ITS IMPLICATIONS

Test for a mutually reinforcing relationship between frontier innovation and autocracy in
the context of China's facial recognition Al sector

(G

Instability — A7
+) Al procurement

2/18



Al-TOCRACY AND ITS IMPLICATIONS

Test for a mutually reinforcing relationship between frontier innovation and autocracy in
the context of China's facial recognition Al sector

(G

|
+) Al procurement
(+)
-3
Al innovation

2/18



Al-TOCRACY AND ITS IMPLICATIONS

Test for a mutually reinforcing relationship between frontier innovation and autocracy in
the context of China’s facial recognition Al sector
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What are the international ramifications of China’s leadership in this surveillance tech?
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DATA 1: LINKING Al FIRMS TO GOVT. CONTRACTS

1. Identify all facial recognition Al firms

- 7,837 firms
- Two sources: Tianyancha (People’s Bank of China) and PitchBook
(Morningstar)
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3. Link government buyers to Al suppliers

- 10,677 Al contracts issued by public security arms of government (e.g,,
local police department)
- Data also on procurement of Al-capable surveillance cameras
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DATA 2: LOCAL POLITICAL UNREST AND WEATHER

Protests and other episodes of political unrest:

» Daily level events in China from GDELT, a database tracking hundreds of news sites

» Use machine learning analysis to classify articles into those indicating political
unrest (protests, demands, threats, etc.)

» There are 9,267 of these events from 2014 - 2020 throughout China

» E.g, Shanghai residents protest against property law; traders protest against banks; ...

> Aggregate daily unrest to quarterly level; build on IV literature with different
aggregation across stages (Inoue and Solon 2010, Angrist and Krueger 1992)
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Protests and other episodes of political unrest:

» Daily level events in China from GDELT, a database tracking hundreds of news sites

» Use machine learning analysis to classify articles into those indicating political
unrest (protests, demands, threats, etc.)

» There are 9,267 of these events from 2014 - 2020 throughout China

» E.g, Shanghai residents protest against property law; traders protest against banks; ...
> Aggregate daily unrest to quarterly level; build on IV literature with different
aggregation across stages (Inoue and Solon 2010, Angrist and Krueger 1992)

Weather

» Daily weather data from 260 weather stations across China

» LASSO regression to predict unrest events with 30 weather variables (e.g,
temperature, precipitation, windspeed) and their interactions
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7T LOCAL UNREST IN QUARTER t = 1 PUBLIC SECURITY Al PROCUREMENT IN t + 1

» Diff-in-diff: panel specification,
controlling for location and time FEs

» LASSO IV: instrument unrest with local
weather conditions

» Similar results using parsimonious 1V,
LIML, and JIVE

» Al x Cameras: complementarity?

Public security Al procurement

1)) 2 (3) (4)

Panel A.1: OLS, Al

Unrest events 0.199%** (), 198%*F (),199%** (,200***
(0.043) (0.045) (0.044) (0.043)

Panel A.2: Lasso IV, Al

Unrest events 0.388%**  (.387*** 0.388%** (.388***
(0.088) (0.088) (0.088) (0.087)

Panel B.1: OLS, Al X surveillance cameras

Unrest events 0.681%**  0.669%** (.680%** (.674%**
(0.154) (0.157) (0.155) (0.150)

Panel B.2: Lasso IV, Al X surveillance cameras

Unrest events 1.009***  1.083%**  1,009%** ] .085***
(0.390) (0.385) (0.300) (0.384)

GDP x time Yes No No Yes

Population x time No Yes No Yes

Gov. revenue X time No No Yes Yes
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1 PUBLIC SECURITY Al STOCK IN QUARTER t = EFFECT ON UNREST t + 17

» Problematic to directly examine effect of Al stock on subsequent unrest events

Positive autocorrelation between such events; and Al procurement is endogenous
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7T PUBLIC SECURITY Al STOCK IN QUARTER t => | UNREST DUE TO GOOD WEATHER t + 1

» Instead, examine whether Al tempers the effect of good weather on unrest events

Also, look at Al in combinations with cameras, and placebo using non-public security Al

Standardized number of unrest events

(1) (2) (3) ) (5) (6] (7) (8)
Panel A: Procurement of Al
Favorable weather 0.9082%** 0.9089%**  0.9410*** | 0.9315%** 0.9705%**F 0.9323*** 0.9684**
(0.1576) (0.1578)  (01510) | (0.1646)  (0.1632)  (0.1650)  (0.1574)
Public security procurement stock Af,_; -0.0096** -0.0096%* -0.0044

(0.0048)  (0.0061)  (0.0048)  (0.0056)

Favorable weather % public seeurity Af_; -0.2626*  -0.3152°  -0.2623%  -0.3088*
(0.1563) (0.1742) (0.1570) (0.1687)
Non-public security procurement stock Aly ~0.0025 -0.0027 -0.0025 -0.0024
(0.0017)  (0.0020)  (0.0017)  (0.0018)
Favorable weather x non-public security Al_1 0.0492 00676 -0.0405  -0.0635

(0.0367)  (0.0411)  (0.0372)

ent of AL X procure
Favorable weather 0.8989%+#
(0.1549)

f su

0.8004%%*  0.9327%%* | 0.9
(0.1552) (0.1480) (0.1691) (0.1658) (0.1685) (0.1605)

0.0945%%%  (.0562*%*  0.9926%%*

Public security procurement stock AL 0.2923%%%  0.3158°%%  0.2017%%*  (.3081%%%
(0.1083)  (0.0991)  (0.1081)
Favorable weather % public security Af,_; -0.7006%%*  -0.7952%** -0.T144***
(0.2302)  (0.2412)  (0.2323)  (0.2248)
.\uu-pul:ll( security procurement stock Al 0.0605 0.0626 0.0608 0.0601
(0.0600)  (0.0592) (0.6 (
Favorable weather x non-public security Al 1 07358 08049 07573
(0.6020)  (0.6015)  (0.6043)  (0.5801)
GDP x time Yes No No Yes Yes No No Yes
Log population x time No Yes No Yes No Yes No Yes
Gov. revenue % time No No Yes Yes No No Yes Yes
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DATA 3: Al FIRMS' SOFTWARE PRODUCTION

Registered with Min. of Industry and Information Technology

- Validation exercise: check against IPO Prospectus of MegVii

Categorize software outputs:

1. By intended customers: e.g., government, commercial (customer tracing system in
retail space)

2. By intended use: e.g, surveillance related (tools to locate relatives in the city)

3. Use Recurrent Neural Network (RNN) model, LSTM algorithm; with 13,000 manually
labeled training set
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1 POLITICALLY MOTIVATED PUBLIC SECURITY Al PROCUREMENT IN QUARTER t —>

17 COMMERCIAL Al INNOVATION IN t + 1

1. Politically motivated public security
contracts: those from location with
above median unrestatt —1

2. Triple Diff: before/after firms receive
1st politically motivated contract, then
compare to non-public sec. contracts

# of Software
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L

Panel B: Commercial
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1 POLITICALLY MOTIVATED PUBLIC SECURITY Al PROCUREMENT IN QUARTER t —>

1 EXPORTS OF Al IN t + 1

Newly exporting firm
(1) (2) (3) (4)
Panel A: high unrest contracts

Public security 0.054*  0.049%* 0.056** 0.052**
(0.027) (0.023) (0.026) (0.025)

Contract quarter FE No Yes Yes Yes
Contract prefecture FE No Yes Yes Yes
Pre-contract software No No Yes Yes
Firm age No No No Yes
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TAKEAWAYS

1. Alignment between autocrats demand for social control and Al innovation

» Could shed light on prominent episodes of frontier innovation under non-democracies

> Aerospace technology in the USSR
> Chemical engineering innovation in Imperial Germany
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TAKEAWAYS

1. Alignment between autocrats demand for social control and Al innovation

» Could shed light on prominent episodes of frontier innovation under non-democracies

> Aerospace technology in the USSR
> Chemical engineering innovation in Imperial Germany

2. If China exports surveillance Al, what are the international ramifications?

> China's comparative advantage in Al: 1 state demand = 1 firms’ global competitiveness

» Political bias: support autocracies and weak democracies abroad
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DATA SOURCES

1. Global trade in facial recognition Al from 2008 to 2021
11 Trade deals from the bibliography of “Carnegie report” (Feldstein, 2019)

> International procurement of Al surveillance tech by governments (1300 citations, 75 countries)

> |dentify key variables with Stanza: exporting / importing countries, year of the deal, exporting
firm, and whether smart city. Then, human verifies that entries are indeed Al trade deals.

12 Report not comprehensive — Search firm websites and news/media references to them

> Examples: “Safe City Service Brings the Future to Laos: Huawei case studies,” “Bosch equips
Hong Kong-Zhuhai-Macao Bridge with customized security solutions”

> Again, use Stanza plus human verification.

In all, 1377 Al trade deals from 37 exporting countries to 132 importing countries
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DATA SOURCES

2. Trade in other frontier technologies and country characteristics

re u

» UN Comtrade database: trade volume in 16 SITC codes related to 10 techs. in the OECD’s “Science,
Technology and Innovation Outlook” (Robotics, genomics, neuroscience, ...)

» Helpman et al (2008): distance between countries, common border, free trade agreement, colonial
history, legal system, language, or religion

> GDP (World Bank), Al investment (Netbase Quid), regime type (Polity IV Project)

3. Political unrest
» GDELT project: unrest events from a global, comprehensive set of news feeds

> Eg, “Laos: Police arrests 8 activists planning to stage protests to condemn land grabs and dam
projects, later releases 6 of them”
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CHINA'S COMPARATIVE ADVANTAGE IN FACIAL RECOGNITION Al

4 China All Al Exports:
__ Al 85 links
346 deals

United States All Al Exports:
__ Al 55 links
186 deals
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CHINA'S COMPARATIVE ADVANTAGE IN FACIAL RECOGNITION Al

More likely to export Al than other frontier technologies relative to the rest of the world

4 China All Al Exports:
__ Al 85 links
346 deals

United States All Al Exports:
_ Al 55 links
186 deals

Linear probability model

tradejjs = B11i=china + B2ls=al + B31i=china,s=al + Xij + Ujjs

Table 1: China vs. rest of world, Al vs. frontier technologies

Engage in trade
M @ ®) @

Origin China -0.026 -0.026 -0.012 -0.026
(0.024)  (0.025)  (0.025)  (0.024)
AL -0.358** -0.359*** -0.357*** -0.356***
(0.012)  (0.012) (0.012)  (0.012)
Origin China X Al 04774 0477 0.463** 0477
(0.029)  (0.032) (0.031)  (0.030)
N 402300 402300 402300 402300
Importer/exporter GDP Yes Yes Yes Yes
Log distance Yes Yes Yes Yes
Border/trade characteristics No Yes No No
Institutional characteristics No No Yes No
Geographical characteristics No No No Yes

Same relative to the US or focusing on smart city Al
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POLITICAL BIAS IN CHINESE FACIAL RECOGNITION Al EXPORTS

China All Al Exports:
Autocracies and weak
democracies: 42 links (50%)

157 deals (46%)
Democracies: 42 links (50%)

187 deals (54%)

United States All Al Exports:
Autocracies and weak

131 deals (70%

15/18
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POLITICAL BIAS IN CHINESE FACIAL RECOGNITION Al EXPORTS

More likely to export Al to autocracies and weak democ. relative to other frontier tech

Linear probability model

- AN R 3 China

- ¥ 4 > ’ N tmdejs b1 lj:Lovv + Bals—al + /Biilj:Low,S:Al +XJ + Ujs
China All Al Exports: China exports

Somoctacies 2 nks (60%) S @ @ (©) @

Bormoracios 4 inks (50%) inati i
— D67 Sears (3% pd Destination low Polity score -0.004 -0.003  -0.003  0.000

(0.003)  (0.003) (0.005) (0.003)
Al -0.650***  -0.668** -0.151 -0.653***
Democracies: Polty Score 7 o greater, Autocracies and weak democracies: Polty Score below 7

(0.103)  (0.105) (0.839) (0.102)
Destination low Polity score X AT 0.256**  0.309***  0.245*  0.251*

0108) (0105 (0125 (0.112)

N 2394 2394 2394 2394
Importer GDP Yes Yes Yes Yes
. Log distance Yes Yes Yes Yes
5 Border/trade characteristics No Yes No No
- Institutional characteristics No No Yes No
Geographical characteristics No No No Yes

United States All Al Exports:
Autocracies and weak

No bias in US Al exports

131 deals (70%




<
=
T
o
>
[aa]
o
L
=
24
@)
o
>
Ll
I
O
|
{
24
e
-
=2
o
o
(T
o
[
I
=
(@)
>
=
<
=
%]
<
[aa]
®)
=

.
S

T T T
v 4 0
apeu jo Ayjigegold

¢-

16 /18

v

sued Apoq [eroyy

saiqy [eondo

syuswInJIsul sisAjeue [eolweyo

sjuswinisul ‘pop

yeioaoeds

SO|DIYaA peoy

SHNoId pajesBalul 01U0J109|

snjesedde onsoubelponosle ‘pay

SHNDAID [eD11}98]

sosse001d Weaq IaYlo pue Jase]

uonesedas oidojosi Joj Aisuiyoepy

Afisuyoew Bunessuab-lamod

sjue|d oujosje Bunejoy

sauiqin} weas

sjonpoud “wireyd ¥ ‘papy

S[eajew aAloeOIpEY



DETERMINANTS OF CHINA'S Al EXPORTS TO AUTOCRACIES AND WEAK DEMOCRACIES

More likely to export Al to autocracies and weak Other frontier tech imports in weak democracies aren’t
democracies experiencing political unrest associated with unrest
China,Al
tradef; =Y Birunresty + ar + v + uj
T -
o
5
=0
o 5
2o
™ 3
£ e
8 £
gc I I T T ! T T3 7=
el T | 1 g i
. LI : Pl L
: P gl £
1Y before 1Y after
Y of unrest 2Y after (M Cosfficient ——— 90% C
® Polity under 7 coefficient =~ ———— Polity under 7 95% CI
® Polity over 7 coefficient +=———— Polity over 7 95% CI
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TAKEAWAYS

1. China’s facial recognition Al exports may strengthen and beget autocracies abroad

2. Frame Al trade regulations around those on products with global externalities

» Dual-use (military-civilian) technologies, which can contribute to global conflict
» Goods using inputs that are unethically sourced, such as child labor

» Polluting goods
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