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Introduction

▶ Selecting which policies to implement is a core function of government

(Hayek 1945; North 1990; Roland 2000; Mukand and Rodrik 2005)

▶ A key question concerns the appropriate level for making policy decisions, sparking
a long-standing debate on centralization vs. decentralization (Rueschemeyer, Skocpol,

and Evans 1985; Bardhan 2002; Besley and Coate 2003; Mookherjee 2015)

▶ Centralization may streamline adoption, internalize spillovers, and enhance
efficiency, but often sacrifices the local suitability that bottom-up policy initiatives
provide (Tiebout 1956; Oates 1972; Alesina and Spolaore 1997; Bolton and Roland, 1997)

1



Introduction Descriptives Centralization Implication Appendix

Introduction

▶ Selecting which policies to implement is a core function of government

(Hayek 1945; North 1990; Roland 2000; Mukand and Rodrik 2005)

▶ A key question concerns the appropriate level for making policy decisions, sparking
a long-standing debate on centralization vs. decentralization (Rueschemeyer, Skocpol,

and Evans 1985; Bardhan 2002; Besley and Coate 2003; Mookherjee 2015)

▶ Centralization may streamline adoption, internalize spillovers, and enhance
efficiency, but often sacrifices the local suitability that bottom-up policy initiatives
provide (Tiebout 1956; Oates 1972; Alesina and Spolaore 1997; Bolton and Roland, 1997)

1



Introduction Descriptives Centralization Implication Appendix

This paper
▶ Despite its theoretical importance, empirical evidence on how centralization

affects policymaking remains scarce

▶ Measuring centralization in policymaking is non-trivial: requires systematically
tracing the origin and diffusion of all policies

▶ Assessing the impacts on policy outcomes is even more challenging: requires linking
policies to both local conditions and desired policy outcomes

▶ This paper studies the landscape of policymaking in China, and its impacts on
policy suitability and effectiveness. We ask three questions:

1. What determines the local policy portfolios? How is it affected by bureaucratic
incentives and central involvement?

2. Is policymaking becoming more centralized or decentralized? What’s driving those
changes?

3. What are the implications of centralizing policymaking for policy suitability and
effectiveness?

China’s centralization: importance and generalizability Contributions to the centralization literature
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Policymaking in China: data infrastructure

We identify and trace all policies — national and local — implemented in China during
the past two decades

▶ We combine two datasets of the Chinese government:
1. 422 thousand laws, regulations, policy directives issued by the central government

2. 3.3 million local (prefecture) government policy documents and annual work reports

▶ We extract (and synthesize) policy keywords, and cross-match them among all
central and local government documents

▶ Over 2003-2023, we identify 115,000+ distinct policies, and trace all stages of
their life cycles

Definition of a “policy”
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1. Origin and diffusion of policymaking
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Decentralized landscape of policymaking

▶ Among the universe of policy ideas, 20,994 (18.15%) were first introduced by the
central government.
▶ Example of central policy: Full tuition waivers for primary and secondary education in rural areas

(Ministry of Education, 2005)
▶ Example of local policy: Domestic waste management system (Zhejiang, 2007)
▶ On average, a locally initiated policy is adopted by 3.76 other prefectures within its first three years;

an average top-down policy reaches 15.74.

▶ In a given year, 62.9% of the policies implemented in a prefecture originated from
bottom-up sources and never involved any central-government endorsement.

▶ Intensive margin local tailoring: the average similarity between a central
government document and its local follow-up is only 0.141.
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Local policy innovation
Measurement

Innovationi ,t =
1
|U| ×

∑
p∈U

totalAdoptp
rankingi,p

Compliancei ,t =
1
|V | ×

∑
p∈V

totalAdoptp
rankingi,p

where U is set of bottom-up policy that prefecture i carried out at year t. They capture how fast you
are moving × how important a policy is.

(akin to Gerrish and Blei 2010; Kelly et al. 2021)

▶ Example: local policy innovation spiked during Xi Jinping’s tenure as Zhejiang’s Party Secretary
(I = 3.31), as compared with a national average of 1.1. New policies initiated during 2005
include:

▶ Fiscal expenditure performance evaluation (became national policy in 2011)
▶ Subsidized hospitalization (diffused to 9 other provinces)

▶ If we replace U by the set of top down policies, then we can capture local politician compliance.
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Local policy innovation
Innovative politicians or innovative localities?

Was Xi innovative, or is Zhejiang always innovative?
▶ We answer this question using a mover design (Abowd, Kramarz, and Margolis 1999). With

politician-prefecture matched data, we estimate:

Yijt = αi +Ψj(i,t) + γt + εit

Decomposing innovation

τpolitician τprefecture τyear

Variation of Y explained 0.304*** 0.059* 0.132***
(0.037) (0.033) (0.014)

▶ Bureaucrats, not local governments, drive bottom-up policy innovation each year

▶ Year fixed effects also significantly influence this process, indicating evolving policymaking
dynamics

▶ We see similar results if we decompose compliance Decomposing compliance
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Policy attention fades away after politician departure

▶ Yp(i)t =
∑

T βTTit + ϕp + λt + εp(i)t , where Yp(i)t is the instances of adoption of
policy p, initiated by politician i , in year t

▶ A same policy receives 25% less attention immediately after politician departure.
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Political competition obstructs policy learning
Who do politicians learn from?

▶ Similarity in policy portfolio = -||vit − vjt ||2. vit is policy vector implemented by prefecture i in year t.

▶ Economic proximity: −∆ GDP per capita;

▶ Politician proximity: Mohalanobis distance using all observable ex-ante characteristics.

▶ In both panels, we control for origin, destination, year FE. Results robust with prefecture-pair FEs.
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2. Centralization of policymaking after 2012
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Top-down central policies attract increasing attention

▶ The % of attention implementing policies endorsed by the central government increased
from 30% to 44%;

▶ the number of early followers almost tripled;

▶ the similarity between central and local policies almost doubled.
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What may explain the change?
Declining incentives for innovation, increasing incentives for compliance

Reward for innovation

Reward for compliance

▶ Consistent with Beijing’s own critique in 2013 that “government orders never leave
Zhongnanhai”, a problem Xi made resolving a top priority upon taking office;

▶ Carrot or the stick? Corruption investigation

▶ Tournament is only part of the incentive structure Another driver: working group

12



Introduction Descriptives Centralization Implication Appendix Changes in behavior Changes in incentives

What may explain the change?
Declining incentives for innovation, increasing incentives for compliance

Reward for innovation Reward for compliance

▶ Consistent with Beijing’s own critique in 2013 that “government orders never leave
Zhongnanhai”, a problem Xi made resolving a top priority upon taking office;

▶ Carrot or the stick? Corruption investigation

▶ Tournament is only part of the incentive structure Another driver: working group

12



Introduction Descriptives Centralization Implication Appendix Changes in behavior Changes in incentives

What may explain the change?
Declining incentives for innovation, increasing incentives for compliance

Reward for innovation Reward for compliance

▶ Consistent with Beijing’s own critique in 2013 that “government orders never leave
Zhongnanhai”, a problem Xi made resolving a top priority upon taking office;

▶ Carrot or the stick? Corruption investigation

▶ Tournament is only part of the incentive structure Another driver: working group

12



Introduction Descriptives Centralization Implication Appendix Measuring suitability Suitability predicts success Pros and Cons of centralization

3. Implications: policy suitability & effectiveness
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Tradeoffs of centralization vs. decentralization

So far, we have documented that:

1. Policy learning in China was highly decentralized before 2013

2. This process got substantially centralized over the past decade

What are the potential consequences of centralized vs. decentralized policy making?

▶ We focus on industrial policies that are aimed at promoting industrial growth and
innovation

▶ We measure each industry’s compatibility with local economic conditions

▶ We document the association between policy-locality compatibility and policy
effectiveness

▶ Through the lens of policy-locality compatibility, we examine the tradeoffs
associated with centralized policymaking
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Policy compatibility measures
▶ We use input-output table to define regional compatibility based on ex ante local

supply chain strength
▶ A locality is defined as compatible with an industry if it has more pre-existing firms

in that industry’s key upstream sectors

▶ Supply -chain compatibilitycp =
Scp/

∑
p′∈P Scp′∑

c′∈C Sc′p/
∑

c′∈C ,p′∈P Sc′p′

▶ S: key upstream firms, c: city, p: industry

▶ Similarly, we also measure compatibility using business registration data (Fang, Li,
Lu, 2024)
▶ Reflects pre-existing industry-city-year level variation in market “bullishness”
▶ Separately done for private firms and SOEs

▶ Investment compatibilitycp =
Icp/

∑
p′∈P Icp′∑

c′∈C Ic′p/
∑

c′∈C ,p′∈P Ic′p′

▶ I: investment, c: city, p: industry

Two compatibility measures highly correlated Compatibility strongly predicts policy adoption
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Higher policy-locality compatibility ⇒ larger treatment effects

supply-chain compatibility measure:

investment compatibility measure:

Figure: Export Figure: Sales Figure: Patent
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3.1 Perils of centralized policy making

Top-down policies might be less compatible with local conditions, compared to
bottom-up ones. For example:

▶ Under decentralization, Northwest China (Gansu) capitalized on rich wind resources to
build efficient wind farms

▶ When central government started promoting wind power, inland regions blindly adopted
the policy, creating “ghost wind farms” with unsustainable costs

17
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3.1 Perils of centralized policymaking

-1
-.5

0
.5

1

-5 -4 -3 -2 -1 0 1 2 3 4 5

Investment

Average policy suitability of new adopters

Investment suitability

Continuous Top 10%

(1) (2)

Panel A: Economic policies about industries

Central government involvement -0.357*** -0.0445***
(0.0839) (0.00823)

Mean of DV 1.23 0.23
Prefecture × Year FE Yes Yes

▶ Top-down industrial policies less aligned with local conditions

▶ Results robust with supply-chain suitability Results

▶ This, combined with the differential effectiveness of top-down vs. bottom-up industrial policies,
points to the cost of policy centralization
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3.2 Benefits of centralized policymaking
Competition among peers

Investment suitability

Continuous Top 10%

(1) (2)

# of 30 top political competitors -0.0074*** -0.0024**
(0.0022) (0.0011)

# ×1{post 2013} 0.0077*** 0.0014
(0.0027) (0.0013)

Mean of DV 1.23 0.23
Prefecture FE Yes Yes
Year FE Yes Yes

▶ Politically-biased diffusion lowers the compatibility between policies and localities
▶ Results robust with alternative cutoffs
▶ Results robust with supply-chain suitability
▶ # policy adoption is uncorrelated with political competition (extensive margin)
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3.3 Quantitative comparison: centralization vs. decentralization

We have shown the tradeoffs associated with the centralization of policy making:

1. Cost: reducing compatibility between policies and localities by promoting
industries that do not fit everywhere

2. Benefit: increasing compatibility between policies and localities by overcoming
strategic distortions in decentralized policy diffusion

Leveraging our estimates, we calculate that the yearly cost of the post-2013
centralization in policy making is 404.1 billion RMB in industrial output, 31.6 billion in
export and 715 patent filings, while the yearly benefit is 84.5 billion RMB in industrial
output, 6.6 billion in export and 157 patent filings.

▶ Overall, cost significantly exceeds benefit

Calculation details
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3.4 Alternative goals of centralized policymaking?

While this paper focuses on policy-locality compatibility, we also examine several other
potential benefits of centralized policymaking:

1. Central govt promoting more ambitious industries? Industry size

2. Central govt having longer horizon? Long-run potential

3. Central govt promoting sectors pertinent to national security? Sanction list

4. Central govt accounting for spillovers through supply chains? Supply chain

5. Central govt promoting industries with economies of scale? Economy of scale

6. Central govt internalizing pollution externalities? Pollution externalities

Robustness
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Conclusion

▶ We uncover salient features of an institutional setup once characterized by
decentralized experimentation;

▶ We observe substantial centralization in policy making after 2013, fueled by
incentive changes;

▶ We quantitatively estimate tradeoffs in centralization vs. decentralization in policy
learning
▶ Centralized policies less tailored to local conditions
▶ Decentralized policies create strategic distortions in policy diffusion

▶ Quantitatively, the cost of centralized policy making significantly outweighs its
benefit in China over the past decade
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Policy centralization in China: importance and generalizability

▶ China’s move from post-1979 decentralization—key to its rapid growth—to
renewed centralization, given its size, diversity, and history of planning failures,
makes it a critical case

▶ The universal trade-off between local tailoring and national coordination, as seen
in China, applies to any country balancing efficiency and coherence

▶ Strategic competition among subnational actors in China mirrors dynamics in
federations (e.g., U.S. states), showing how political rivalry can block
decentralized diffusion

Back
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Contribution to Centralization Literature

▶ Shows bottom-up policies better match local conditions, empirically validating
decentralized-information theories (Tiebout 1956; Oates 1972; Alesina et al.
2004).

▶ Reveals strategic biases in policy diffusion due to regional competition,
highlighting distortions of decentralization (Blanchard & Shleifer 2001; Sonin
2003).

▶ Offers a holistic analysis of entire policy portfolios across government levels, unlike
prior studies focused on single dimensions (e.g., pollution, safety).

Back
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▶ Collected policy-related keywords from annual prefectural government reports
(2003–2020), focusing on Section 1 (“recap”) to capture only implemented
policies.

▶ Applied a custom stop-word list and two-stage validation (manual review +
ChatGPT o4-mini) to ensure each term stands alone as a meaningful policy
keyword.

▶ Searched the extracted keywords across the full corpus to identify each policy’s
initiation date and track its diffusion.

▶ Reconstructed every locality’s yearly policy portfolio. The average policy shows up
in 22 policy documents nationwide.

Back
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Back
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Back
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Our definition of “policy” is robust to alternative levels of aggregation:

▶ Extract keywords directly from the universe of policy titles—bypassing
government work reports

▶ Disaggregate bundled policies by domain, so that each policy–domain pair
constitutes a distinct initiative

▶ Bundle policies with high textual similarity by computing pairwise distances using
document-vector representations

Back
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Policy compliance Back

Compliant politicians or compliant localities?

▶ We answer this question using a mover design (Abowd, Kramarz, and Margolis 1999). With
politician-prefecture matched data, we estimate:

Yijt = αi +Ψj(i,t) + γt + εit

Decomposing innovation

τpolitician τprefecture τyear

Variation of Y explained 0.196*** 0.088** 0.308***
(0.046) (0.043) (0.016)

▶ Bureaucrats, not localities, explain more of the variation with respect to compliance.
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Political competition obstructs policy learning

Example of strategic bias in policy diffusion: Beijing rejects Shanghai’s successful
innovation in automobile license plate auctions, in order to not give credit to Shanghai
(Zhou and Liu, 2016)

▶ Shanghai: implements paid license plate auctions, using market mechanisms to control
vehicle growth while generating revenue for public transport

▶ Beijing: rejects auctions, adopts free license lottery system, resulting in lower consumer
welfare
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What else may explain the change?
Informal institutions: central working groups

▶ Policy domains where working groups are established centralize faster.
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Exports Sales Patents

(1) (2) (3)

Panel A: Investment Compatibility

Policy × Compatibility 34,156*** 435,890*** 2.412***
(6,042) (61,441) (0.250)

No. of observations 2,108,939 2,481,648 3,477,600

Panel B: Supply Chain Compatibility

Policy × Compatibility 8,719*** 76,140*** 1.466***
(1464.7) (12,740) (0.131)

No. of observations 1,720,998 2,042,456 2,884,000

Mean of DV 72,802 184,527 5.33
Prefecture × Year FE Yes Yes Yes
Prefecture × Industry FE Yes Yes Yes
Industry × Year FE Yes Yes Yes

Back
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Top-down industrial policies are less effective than bottom-up ones
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Treatment effect on export of industrial policies

Back
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Figure: top down local industrial policies ratio (3-year Centered MA)

Back
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Investment Supply-chain

% compatible % compatible

Central endorsement -0.0528*** -0.178*** -0.0788*** -0.119***
(0.0154) (0.0184) (0.00969) (0.0148)

# relative years -0.00909*** -0.00999*** -0.00718*** -0.00747***
(0.00123) (0.00124) (0.00116) (0.00116)

Central endorsement × # relative years 0.0223*** 0.00717***
(0.00328) (0.00181)

# of obs. 15,028 15,028 15,028 15,028

Prefecture FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes

▶ Within the same policy, central endorsement leads to a salient drop in
compatibility for subsequent adopters

Back
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Two compatibility measures highly correlated

▶ Supply chain compatibility measure highly correlated with investment
compatibility measure

Back
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Compatibility predicts policy adoption

(a) Supply chain compatibility (b) Investment compatibility

▶ Regions more compatible with an industry are early adopters of the corresponding
industrial policy

▶ Compatibility measures capture meaningful variations across industry-locality pairs
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% fit investment suitability investment suitability % fit IO table suitability IO table suitability

Central policies

Competitors among econ-neighbors -0.00190** 0.00375 0.000212 -0.00462
(0.000751) (0.0168) (0.000999) (0.00362)

Observations 3,987 3,987 3,985 3,985
R-squared 0.449 0.368 0.385 0.254

Local policies

Competitors among econ-neighbors -0.00578*** -0.00914* -0.00144** -0.0288**
(0.00152) (0.00507) (0.000628) (0.0141)

Observations 3,101 3,101 3,064 3,064
R-squared 0.233 0.152 0.219 0.294

Comparison between central & local policies

t-value -2.288 -1.781 -2.47 -1.666
p-value 0.024** 0.078* 0.015** 0.099*

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

▶ Distortions in decentralized policy diffusion driven by bottom-up policies

▶ Consistent with strategic political competition
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Table: Competition in pre and post 2013 period

Investment Compatibility Supply-Chain Compatibility

All Policy Local Policy Central Policy All Policy Local Policy Central Policy

Competitors× Post 2013 0.00772*** 0.0164*** 0.00627*** 0.00658* 0.0185** 0.00359
(0.00201) (0.00525) (0.00212) (0.00367) (0.00751) (0.00284)

Competitors -0.00794*** -0.0144*** -0.00623*** -0.00862*** -0.0187*** -0.00602**
(0.00210) (0.00388) (0.00211) (0.00327) (0.00593) (0.00270)

# of obs 93,726 18,477 75,247 90,154 17,072 73,080

Prefecture FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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% fit investment suitability investment suitability % fit IO table suitability IO table suitability

Central policies

Competitors among Province-neighbors -0.00453 -0.0735 0.00205 -0.0101
(0.00286) (0.0545) (0.00341) (0.0121)

Observations 3,987 3,987 3,985 3,985
R-squared 0.448 0.369 0.385 0.254

Local policies

Competitors among Province-neighbors -0.0112* -0.0648 -0.00407** -0.110*
(0.00676) (0.174) (0.00207) (0.0656)

Observations 3,101 3,101 3,064 3,064
R-squared 0.230 0.151 0.218 0.294

Comparison between central & local policies

t-value -0.909 0.047 -2.08 -1.499
p-value 0.366 0.962 0.040** 0.137

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table: Competitors in Province Neighbors
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% fit investment suitability investment suitability % fit IO table suitability IO table suitability

Central policies

Competitors among Distance-neighbors -0.00163 -0.0503 -0.00138 -0.0181**
(0.00140) (0.0328) (0.00241) (0.00881)

Observations 3,987 3,987 3,985 3,985
R-squared 0.448 0.369 0.385 0.254

Local policies

Competitors among Distance-neighbors -0.00389 -0.00620 -0.00286** -0.0645**
(0.00385) (0.102) (0.00137) (0.0312)

Observations 3,101 3,101 3,064 3,064
R-squared 0.239 0.151 0.218 0.294

Comparison between central & local policies

t-value -0.551 0.411 -1.85 -1.431
p-value 0.583 0.682 0.067* 0.155

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table: Competitors in Distance Neighbors
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Panel A: Investment Compatibility

N α β Yearly Cost/Benefit

Export
Cost 2,562 0.134 34,156 15.442
Benefit 9,376 0.031 34,156 10.126

Sales
Cost 2,562 0.134 435,890 197.066
Benefit 9,376 0.031 435,890 129.232

Patents
Cost 2,562 0.134 2.412 1,090
Benefit 9,376 0.031 2.412 715

Panel B: Supply Chain Compatibility

N α β Yearly Cost/Benefit

Export
Cost 2,562 0.139 8,719 4.147
Benefit 9,376 0.026 8,719 2.221

Sales
Cost 2,562 0.1394 76,140 35.917
Benefit 9,376 0.026 76,140 19.240

Patents
Cost 2,562 0.1394 1.466 691
Benefit 9,376 0.026 1.466 370
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Costy = ∆Ntopdown × αcost × βy

Benefity = ∆Nlocalpolicy × αbenefit × βy

▶ ∆Ntopdown : the number of additional top-down policies introduced due to
centralization after 2013.

▶ Nlocalpolicy : the number of policies adopted through diffusion from other local
governments after 2013.

▶ αcost : the degree to which top-down policies defy local compatibility, compared
to bottom-up policies.

▶ αbenefit : the degree to which local policies better fit local compatibility due to
reduced intergovernmental competition after 2013.

▶ βy : the impact of defying local compatibility on economic indicator y.
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Table: Targeting Future Market Outcomes

VARIABLES Market Value(2000-2024) Future Market Value(2024)

Panel A: All Local Policies

Central initiation 46.49 88.69
(38.25) (72.15)

Central endorsement 28.75 63.17
(29.36) (59.98)

Bottom up 31.99 55.12
(21.86) (42.98)

# of obs. 427 427

Panel B: Equal Number of Local and Central Policies

Central initiation 46.49 88.69
(38.43) (72.50)

Central endorsement 65.34* 139.9*
(37.20) (75.01)

Bottom up 279.7*** 543.1***
(65.08) (111.8)

# of obs. 210 210
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Table: Targeting China’s Long Run Potential

VARIABLES RCA (2000) RCA (2024) ∆ RCA

Panel A: All Local Policies

Central initiation -0.412 -0.452** -0.0395
(0.330) (0.222) (0.288)

Central endorsement -0.942*** -0.416** 0.526**
(0.284) (0.206) (0.247)

Bottom up -0.213 0.0581 0.271
(0.288) (0.194) (0.241)

# of obs. 427 427 427

Panel B: Equal Number of Local and Central Policies

Central initiation -0.412 -0.452** -0.0395
(0.330) (0.223) (0.290)

Central endorsement -0.544** -0.228 0.862***
(0.236) (0.223) (0.245)

Bottom up 0.144 0.879*** 1.573***
(0.224) (0.233) (0.257)

# of obs. 210 210 210
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Table: Targeting Strategically Important Industries

VARIABLES Sanction List

Panel A: All Local Policies

Central initiation 0.0137
(0.0692)

Central endorsement 0.139**
(0.0707)

Bottom up 0.00445
(0.0533)

# of obs. 427

Sanction List is a dummy variable indicating whether an industry is included in the U.S.
sanction list against China.
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Table: Targeting Market Distortion

VARIABLES Market Distortion

Panel A: All Local Policies

Central initiation 0.896***
(0.0937)

Central endorsement 0.930***
(0.0991)

Bottom up 0.969***
(0.0784)

# of obs. 1,109

Panel B: Equal Number of Local and Central Policies

Central initiation 0.896***
(0.0938)

Central endorsement 1.302***
(0.0882)

Bottom up 1.965***
(0.0748)

# of obs. 747
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Table: Targeting Industries with Economics of Scale

VARIABLES Economics of Scale

Panel A: All Local Policies

Central initiation 0.293
(0.220)

Central endorsement 0.616***
(0.201)

Bottom up 0.361*
(0.189)

# of obs. 472

Panel B: Equal Number of Local and Central Policies

Central initiation 0.293
(0.222)

Central endorsement 1.007***
(0.197)

Bottom up 1.349***
(0.189)

# of obs. 195
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Table: Targeting Pollution-Intensive Industries

VARIABLES Pollution

Panel A: All Local Policies

Central initiation 0.00203
(0.0395)

Central endorsement 0.202***
(0.0516)

Bottom up 0.0426
(0.0329)

# of obs. 646

Pollution is a dummy variable indicating whether the industry is classified as pollution-intensive
in the 2021 Comprehensive Directory of Environmental Protection published by the Ministry
of Ecology and Environment of China.
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Table: Robust Check

VARIABLES % fit investment suitability investment suitability % fit IO suitability IO suitability

Central endorsement -0.0167* -0.0936*** -0.00188 -0.0333*
(0.00922) (0.0306) (0.00879) (0.0198)

Sanction 0.0347** 0.220*** 0.0543** 0.199***
(0.0157) (0.0678) (0.0243) (0.0511)

Pollution 0.0525*** 0.221*** 0.0844*** 0.247***
(0.0172) (0.0634) (0.0298) (0.0570)

Economics of Scale -0.00113 0.0227 -0.0267*** -0.0353*
(0.00763) (0.0287) (0.00900) (0.0199)

# of obs. 118,104 118,104 116,333 116,333
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