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Abstract

Many governments engage in policy experimentation in various forms to resolve un-
certainty and facilitate learning. However, little is understood about the characteris-
tics of policy experimentation, and how the structure of experimentation may affect
policy learning and policy outcomes. We describe and explain China’s policy experi-
mentation since 1980, among the largest and most systematic in recent history. We col-
lect comprehensive data on policy experiments conducted in China over the past four
decades. We document three facts. First, about 90% of the experiments exhibit posi-
tive sample selection in terms of a locality’s economic development. Second, career-
driven local politicians allocate more resources to ensure the experiments’ success,
and such effort is not replicable when policies roll out to the entire country. Third,
the central government is not fully sophisticated when interpreting experimentation
outcomes. Under certain experimentation objectives, these facts imply that policy
learning may be biased and national policies originating from the experimentation
may be distorted. Taken together, while China’s bureaucratic and institutional con-
ditions make policy experimentation possible at an unparalleled scale, the complex
political environments can also impose limitation on effective policy learning.
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1 Introduction

Determining which policies to implement and how to implement them is an essential
task for any government (e.g., Hayek 1978} North et al. 1990). However, policy learning is
challenging. The information environment that allows for assessing policy effectiveness
is often complex, and factors that shape policy effectiveness are multi-faceted (including
the nature of the policy, its implementation, the degree of tailoring to local conditions,
and the efforts and incentives of local politicians to make the policy work).

Many governments have explicitly or implicitly engaged in policy experimentation in
various forms in order to resolve policy uncertainty and to facilitate policy learning (e.g.,
Roland 2000; Mukand and Rodrik 2005). Experimentation entails political and admin-
istrative procedures that allow the government to learn about novel policy instruments.
Sophisticated policy experimentation has ranged from sequences of trials and errors, to
pilot programs, to rigorous randomized control trials in sub-regions of a country. Few,
however, can compare to the systematic policy experimentation in China in terms of its
breadth, depth, and duration. Since the 1980s, the Chinese government has been rou-
tinely trying out policies — ranging from property tax reform, to carbon emission trading,
to county fiscal empowerment reform — in a number of localities for several years before
it decides whether to launch the policies in the entire nation.

This project aims to understand China’s policy experimentation over past four decades.
Many scholars have argued that the pursuit of extensive, continuous, and institutional-
ized policy experimentation was a critical mechanism that facilitated China’s reform and
led to its economic rise (e.g., Rawski [1995; Cao, Qian, and Weingast (1999; Roland 2000;
Qian 2002). Nonetheless, surprisingly little is known about the characteristics of pol-
icy experimentation in China, or how the structure of experimentation may affect policy
learning and policy outcomes.

We begin by collecting comprehensive data on policy experimentation in China be-
tween 1980 and 2020. Based on 19,812 government documents, we construct a database
of 652 policy experiments initiated by 92 central ministries and commissions. For each
policy experiment, we link the central government document that outlines the overall ex-
perimentation guidelines with all corresponding local government documents to record
its local implementation, and we trace its roll-out across the country. We measure a variety
of characteristics of policy experiments based on the associated government documents
and other linked datasets, including ex ante uncertainty about policy effectiveness, career
trajectories of central and local politicians involved in the experiment, the bureaucratic

structure of the policy-initiating ministries, and local socioeconomic conditions. Among



these 652 policy experiments, 42.0% rolled out to become national policies after the ex-
perimentation.

We document three key facts about China’s policy experimentation. First, samples
of the experimentation sites are not representative. Comparing the pre-experimentation
characteristics of the localities that are selected as experimentation sites and those that are
not (the rest of the country), we observe that 87.7% of the experiments are conducted in
sites that are positively selected in terms of local economic conditions. Experimentation
sites are on average 44.2% richer in terms of local fiscal revenue than non-experimentation
sites. This pattern is robust to using a number of alternative local characteristics, match-
ing characteristics to policy domains, and implementing various testing procedures and
weighting schemes.

Second, the experimental situations are not representative. In particular, we examine
whether policy experimentation induces politicians’ strategic efforts during the experi-
ments. We document that local politicians participating in successful policy experiments
— those leading to national policy roll-out — are substantially more likely to get pro-
moted. In turn, local politicians exert greater effort and allocate more resources to en-
hance experimentation outcomes. Using a triple-differences strategy, we find that during
experimentation — and not before — the ratio of local fiscal funds allocated to domains
specific to the policy on trial increases by 1.3%. This is particularly the case for politicians
facing stronger promotion incentives. Importantly, we find that such an increase in fiscal
support is absent when the policy rolls out to the entire country, indicating that policy
experiments create additional incentives and induce extra efforts that are not replicable
outside of the experimentation.

Third, the central government of China is not fully sophisticated when interpreting
experimentation outcomes. We find that exogenous shocks in local fiscal revenue due to
unexpected land revenue windfalls during the experiments — changes to local socioeco-
nomic conditions that are independent of policies on trial — affect decisions on whether
the experimental policies roll out to the nation. Similarly, we find that routine political
turnover after the experiments start — changes to local politicians’ incentives that are un-
related to the nature of policies on trial — affect decisions on policies” national roll-out.
Regardless of the objectives concerning policy experimentation, both of these factors dur-
ing policy experiments should be discarded when evaluating experimentation outcomes.

Finally, in light of these three facts, we examine the implications for learning from ex-
perimentation and national policy outcomes. If the Chinese government is interested in

learning about policies” average treatment effect (when policies are implemented to the



average locality with average local politician incentives)ﬂ the presence of positive sam-
ple selection and strategic efforts during experimentation could bias policy learning if the
government does not fully account for these factors when making policy decisions (we
provide a simple conceptual framework in Section |4} a la Al-Ubaydli, List, and Suskind
(2019)). We first show that the estimator of experimentation effects that simply compares
experimentation sites” outcomes before and after the experiments — thus not accounting
for site selection and experimental situation — strongly predicts the trial policies’ national
roll-out. More sophisticated estimators, such as those using synthetic control methods,
do not predict whether policies roll out nationwide. Furthermore, we find suggestive ev-
idence that 71.1% of the policies originating from experimentation experienced shrinkage
in policy effects when they rolled out to the entire country, relative to effects observed
during experimentation. When a trial policy is rolled out to the entire country, localities
benefit substantially more from the policy if they share similar socioeconomic conditions
or if comparable local politicians share career incentives with the trial policy’s experi-
mentation sites. This could systematically bias the effectiveness of reforms in China, and
generate distributional consequences across regions.

Taken together, these results highlight that China’s remarkable policy experiments, as
with any other undertaking in policy learning at this scale, take place in complex political
and institutional contexts. On the one hand, certain institutional and bureaucratic con-
ditions may serve as the engine to coordinate experimentation, to motivate politicians’
participation, and to stimulate local policy innovations. Experimentation thus can help
circumvent political and bureaucratic frictions that otherwise might prevent reform and
policy adoption. On the other hand, as our results suggest, the very same institutional
and bureaucratic contexts may result in deviation from representativeness in both sam-
ple selection and experimental situations (Al-Ubaydli et al. 2021} List 2022), undermining
the effectiveness of policy learning from experimentation.

This paper brings an important data point to the large theoretical literature on pol-
icy learning and policy experimentation. For example, Aghion et al. (1991) and Callander
(2011)) provide theoretical frameworks on searching for good policies through experimen-
tation; Dewatripont and Roland (1995) provide justification for the experimentation ap-
proach in policy reforms; Qian, Roland, and Xu (2006) study the relationship between
government organizational structure and experimentation behavior; Hirsch (2016) ana-

lyzes experimentation in political contexts, where the objectives of learning and persua-

1. In Section we discuss a range of alternative objectives that may account for the patterns of policy ex-
perimentation that we observe, such as optimal experimentation design that incorporates decision makers’
subjective expected utility, and experimentation structure that considers the central government’s demand
for political stability during and after policy experimentation.



sion across decision-makers are intertwined; and Callander and Harstad (2015) investi-
gate how decentralized jurisdictions strategically engage in policy experimentation, and
how a central government can encourage policy convergence. Closest to our context,
Montinola, Qian, and Weingast (1995), Cao, Qian, and Weingast (1999), Heilmann (2008a,
2008b), and Xie and Xie (2017) study the institutional setup and political logic of China’s
policy experimentation. We contribute to this body of work with the first empirical anal-
yses of the comprehensive set of policy experiments that have been conducted in China
over the past four decades. While China’s policy experimentation is one of the largest
systematic policy learning institutions in history, surprisingly little is known about its
characteristics and how it affects China’s policy landscape. We highlight that specific
institutional contexts shape the structure of experiments and affect their outcomes

Our work also adds to the growing literature on policy learning and policy scale-
up, especially the recent studies highlighting the structural factors that may limit how
policy trials can inform broader outcomes after pilot programs are scaled up (e.g., Al-
Ubaydli et al. 2017; Davis et al. 2017; Al-Ubaydli, List, and Suskind 2019; Al-Ubaydli et
al. 2021; List 2022). Consistent with the theoretical framework proposed by (Al-Ubaydli,
List, and Suskind 2019), we find that both non-representative experimental samples and
non-representative experimental situations could be key reasons for the lack of scalabil-
ity. Moreover, we find that policymakers do not fully account for characteristics of the
experimental sample and situation, and are thus unable to predict whether experimen-
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tal findings will end up being “scalable.” The patterns we document include positive
experimentation site selection in general, and, in particular, diminishing policy effects
as the policy is expanded beyond the experimentation sites, which have better socioeco-
nomic conditions and extra political incentives. These patterns echo similar findings by
Allcott (2015) on the sample selection bias in the Opower energy conservation programs
in the U.S., as well as findings by DellaVigna and Linos (2020) thon trials conducted by
the Nudge Units in the U.K. had smaller effects when scaled up, due to changes in the
intervention, institutional contexts, and implementation details. Our findings also are
consistent with the prediction by Al-Ubaydli, List, and Suskind 2019 that competition

among researchers (in our context, local politicians) could exacerbate the signal biasesE|

2. Related literature has attributed China’s success with economic decentralization to its powerful polit-
ical centralization (Blanchard and Shleifer 2001; Xu|2011), which fosters competition for promotion among
local politicians on dimensions aligned with the central government’s policy goals (e.g., Li and Zhou 2005;
Jia, Kudamatsu, and Seim 2015; Bai, Hsieh, and Song[2020). Our results complement this literature by high-
lighting a classic pitfall of political centralization due to incomplete contract (Kornai[1959; He, Wang, and
Zhang 2020).

3. Intriguingly, these patterns stand in contrast with the limited positive selection among the US states
that are leaders in policy innovations (DellaVigna and Kim 2022); they also contrast with the limited site



Moreover, as we document that the Chinese government at times fails to disentangle
factors not associated with inherent policy effectiveness when evaluating outcomes of
policy experiments, we join a number of recent studies in demonstrating that learning
from policy trials may be further affected by decision-makers who are not sophisticated
when processing information. They may not internalize information acquisition costs due
to political hierarchy (Rogger and Somani 2018). They may fail to take into account the
context of the study (Hjort et al. 2021)) or the uncertainty of statistical inference (Vivalt
and Coville 2019). Interestingly, Mehmood, Naseer, and Chen (2021) find that training on
causal inference could increase policymakers” demand for and responsiveness to causal
evidence on policy effectiveness.

The rest of the paper is organized as follows. Section 2| provides institutional back-
ground on China’s policy experimentation. Section [3|describes the data sources, the pro-
cess of constructing the database on policy experimentation, and a number of key char-
acteristics on policy experimentation. Section 4 outlines a simple framework on policy
learning and factors that may affect outcomes of policy learning, which organizes the
subsequent empirical analyses. The following three sections present the three key facts
on policy experimentation: sample selection of experimentation sites (Section [f), strate-
gic efforts by local politicians during the experiments (Section [f)), and non-sophisticated
interpretation of experimentation outcomes (Section [7). These can be interpreted with-
out taking a stance on the central government’s objectives for experimentation. Section
discusses the implications for learning from experimentation and national policy out-
comes, under specific assumptions about the government’s objectives. Finally, Section [J]

concludes.

2 Institutional background

China’s policy experimentation represents a process “in which experimenting units try
out a variety of methods and processes to find imaginative solutions to predefined tasks
or to new challenges that emerge during experimental activity” (Heilmann 2008b).

The central government plays a key role in initiating and coordinating policy experi-

mentation. While China’s economic reforms are often accompanied by decentralization,

selection bias in conditional cash transfer and microcredit experiments initiated by the Jameel Poverty Ac-
tion Lab or Innovations for Poverty Action (Gechter and Meager 2021). Recent work also emphasizes the
limits of local policy trials due to the general equilibrium consequences arising from policy scaling up (e.g.,
Bergquist et al.[2019), and factors related to external validity more generally (Vivalt|2020). Considerations
of the external validity of experimental design have been central to much of the discussion, though it is
typically focused on individual participants in the policy interventions and experiments, rather than on the
localities (e.g., Snowberg and Yariv 2018).



powerful political centralization remains a key characteristic of China's policy evolution
(Xu 2011). Itis thus important to note that China's policy experiments are not freewheel-
ing trial and error or spontaneous policy diffusion. They are “experimentation under
hierarchy,” speci cally, “purposeful and coordinated activity geared to producing novel
policy options that are injected into of cial policy-making and then replicated on a larger
scale, or even formally incorporated into national law” (Heilmann 2008b).| Such a top-
down approach to policy experimentation stands in contrast to the spontaneous experi-
ments that often take place in federalist polities (Shipan and Volden 2006; Cai, Treisman,
et al. 2009; Callander and Harstad|2015). While the policy experiments in China often
begin with a small set of local governments, if the initiatives are deemed worth pursuing,
they quickly move up the political hierarchy and enter a formal experimentation stage (if
the central government chooses not to immediately make them national policies).

China's (and the Chinese Communist Party's) tradition of policy experimentation can
be traced back to the Communist Revolution during the 1940s, most notably through the
sequenced implementation of land reform in selected regions in order to consolidate the
Communist regime. Interestingly, such policy experiments were driven primarily by the
lack of state capacity — policies as complicated as the land reform simply could not be
implemented simultaneously and in a uniform manner across all regions under Commu-
nist rule. The Communist Party took advantage of this policy implementation process,
continuously adapting and tailoring policies as they were rolled out across localities. This
became the earliest form of the “from points to surface” characteristic that de nes China's
policy experimentation.

Conducting policy experimentation before adopting the policies nationwide was in-
stitutionalized by Deng Xiaoping and Chen Yun in the 1980s and 1990s as a core principle
guiding the reform and opening-up era (Heilmann 2008a; Xie and Xie 2017). While the
policy experiments during the Communist Revolution and early years of the People's Re-
public of China typically involved pre-conceived, centrally-imposed models, the experi-
ments during the reform and opening-up era are distinguished by their open-endedness
in generating novel instruments and solutions. The “institutional entrepreneurship” un-
leashed by policy experimentation has long been regarded as a key factor ensuring the
stable deepening of China's economic reforms (Naughton 1996).

Primary form of experimentation: experimentation points The most pervasive form of
policy experimentation in China is the selection of “experimentation points” ( Shidian),
as noted by Heilmann (2008a, 2008b). Before deciding whether a new policy should be
implemented nationwide, the central government rst tries out the policy regionally in



a limited number of sites, possibly repeating the experiment in several waves, in order
to evaluate the costs and bene ts of the policy. Such a gradual approach allows effec-
tive policy innovations to precede “from point to surface,” which can help avoid costly
mistakes at the national level.

Heilmann 2008b describes China's policy experiments in general, and experimenta-
tion points in particular, as an inherently political process:

[T]he effectiveness of experimentation is not based on all-out decentralization
and spontaneous diffusion of policy innovations. China's experiment-based
policy making requires the authority of a central leadership that encourages
and protects broad-based local initiative and Iters out generalizable lessons
but at the same time contains the centrifugal forces that necessarily come up
with this type of policy process.

The central government usually announces and introduces policy experiments by
publishing general guidelines. Such documents are issued by the ministries and com-
missions that lead the experiments, sometimes co-signed by coordinating ministries or
the State Council if inter-ministerial coordination is involved. The local government of
each experimentation site typically responds to the central government documents by
publishing a local experimentation action plan, laying out logistical and implementation
details for the experiment.

The central government usually directly assigns certain regions as sites for experi-
ments, but sometimes also solicits local governments that would be willing to partici-
pate (Zhou 2013). Typically, the central government chooses experimentation sites at the
province level, and then the provincial governments further delegate the experimentation
to speci c prefectural cities or counties within their jurisdictions.

A subset of the policy experiments is clustered in “experimental zones” ( Shiyanqy.
These are regions selected by the central government and given broad discretionary pow-
ers to try out various new policy bundles, essentially “creating a new system alongside,
or in the interstices of, the existing one" (Naughton 1996).4

Once a policy experiment is determined to be successful, certain experimentation
points are set as demonstration zones Shifanqy. Their experience in implementing the
new policy will be actively promoted by the central government to the rest of the coun-
try (hence the term, “from point to surface”). Effective policies based on the experiments

4. The purpose of the experimental zones is to explore integrated bundles of economic development
policies, rather than to evaluate the effectiveness of a speci ¢ policy, which is conceptually closer to Sachs
(2006). The most notable examples for experimental zones are the Shenzhen Special Economic Zone and
Shanghai Pudong Special Economic Zone, which have served as policy laboratories for various reforms
during the reform and opening era.



eventually are formalized by the central government and become national policies. In
contrast, if a policy experiment fails to generate desirable outcomes — whether due to
the policy's inherent ineffectiveness, local political economy constraints, high implemen-
tation cost, or unexpected public pressure against its implementation — the policy exper-
imentation quietly stops expanding beyond the initial implementation stage. Few failed
policy experiments are explicitly revoked.

In this paper, we focus primarily on policy experiments through experimentation
points, including those clustered in experimental zones. Most major reform initiatives
in post-Mao China have been tried out by means of experimentation points before they
were rolled out to the entire country (if at all); Appendix A.1 describes several other,
less common forms of policy experimentation in China. Notable examples of policy ex-
perimentation through experimentation points in recent decades include reforms in local
scal empowerment (2002 - 2015), carbon emission trading (2011 - 2021), separation of
permits and licenses (2015 - 2018), and introduction of agriculture catastrophe insurance
(2017 - 2021). We will describe these experiments in greater detail in Section 3.3.

3 Data and characteristics of policy experimentation

We compile, to the best of our knowledge, the most comprehensive dataset on policy ex-
perimentation in China over the past four decades. Our primary data source relies on

of cial government documents, which we describe in Section 3.1. We complement the

government documents with a number of auxiliary datasets, such as local socioeconomic
conditions and the background of involved politicians; we describe these data sources in

Appendix B. We present, in Section 3.2, a number of characteristics of the policy experi-
ments that we construct based on the government documents and auxiliary datasets. We
illustrate four policy experiments as stylized examples in Section 3.3.

3.1 Government documents on policy experimentation

Our main data is based on the comprehensive collection of policy documents issued by
the Chinese central and local governments since 1949, compiled by PKULaw.com an on-
line platform hosted by Peking University Law School.

Speci cally, we collect (nearly) the universe of government documents between 1980
and 2020 containing the key words “experimentation points” ( Shidian and “experimen-
tal zones” (Shiyangqy. We obtain 19,812 documents in total, of which 4,399 were issued
by the central government and 15,413 by local governments. Central government docu-



ments mark the of cial initiation of particular policy experiments, their key milestones
(e.g., when a major expansion of experimentation is planned), and decisions to roll out
the policies to the entire country if the experiment is successful. Local government doc-
uments are issued by each locality participating in the experiments, specifying details on
local implementation and administrative arrangements.

We identify 652 distinct policy experiments based on policy themes. Our categoriza-
tion of policy experiments is conservative: consecutive experiments are grouped into the
same policy experiment as long as they concern similar policy aims, even if the speci c
contents of the policies evolve and even if the names of the policies change. Moreover,
policy experiments that are closely related and simultaneous in implementation are com-
bined into one experiment, even if the central government issued separate documents for
each component?®

Among the 652 experiments, 613 involve policies explicitly intended for potential na-
tional roll-out, and 39 are policies with speci c regional targets. © For the baseline analysis
in Section 5, where we examine experimentation site selection, we exclude policies with
explicit regional targets; however, the results are robust if we include all policy exper-
iments in the analyses and adjust the sampling frame according to the speci c experi-
ments' regional scope. We exclude 109 policy experiments that are still ongoing when we
examine whether the policies on trial have been rolled out to the whole country (through-
out Sections 6- 8)

Coverage of policy experimentation Initiation of experimentation from inside the gov-
ernment is by far the most common practice (Heilmann 2008b). Government-initiated
experiments have corresponding government documents, ensuring our comprehensive
coverage of such experiments. In particular, our data includes extensive coverage on po-
tentially failed experiments, as well as government documents that are expired, voided,
or explicitly revoked.

We conduct various cross-checks to ensure the comprehensiveness of the government
documents that we collect. For the ministries that publish documents on their own web-
sites, we independently collect documents from the ministerial websites. We nd that
PKULaw.comhas extensive and comprehensive coverage (see Appendix Table A.2). When

5. For example, experiments on corn seed insurance, rice production insurance, professional farmer
training, and agricultural technology promotion and consulting are combined into an overarching exper-
iment on improving agricultural technology and management. Our results do not qualitatively change if
we undo the grouping and treat the experiments as independent trials.

6. Examples of regional target policies are anti-poverty policies aimed at rural regions, Chinese language
education policy aimed at regions with a high share of ethnic minority population, industrial restructuring
policy for the Northeast region, and free trade zone trials targeted at a few major ports such as Shanghai.



we manually examine the limited documents that are published on the ministries' web-
sites but not included in the PKULaw.comdatabase, we nd that they are secondary doc-
uments and do not contain additional critical information.

Because we are relying on government documents to describe policy experiments, the
experiments must have reached a stage of formal endorsement and coordination by the
central government in order to be included in our sample. ’ Thus, we do not observe very
early-stage experiments initiated by the local governments that never reach the level of
the central government — e.g., early bottom-up policy entrepreneurship led by speci c
local governments that fails to receive the central government's approval for continuing
and expanding the policy. This implies that the set of centrally coordinated policy exper-
iments that we study is already positively selected in terms of the central government's
prior evaluation of the policy's effectiveness. However, such sample selection does not
mean that policy uncertainty is irrelevant in this context; on average, 58.0% of the policy
experiments fail to become national policies, even though the central government envi-
sioned all of them as having relatively high promise at the onset.

3.2 Characteristics of policy experiments

We extract several key pieces of information from the corresponding government docu-
ments in order to characterize each policy experiment.

Time of initiation We rst extract information on the year when policy experiments are
initiated. Figure 1 plots the number of experiments initiated in each year across the past
four decades, where we record the rst year when a speci ¢ policy experiment started
as the year associated with the multi-year roll-out of the experimentation. We observe a
hump-shaped pattern: the number of policy experiments initiated by the central govern-
ment remained relatively low throughout the 1980s and 1990s, averaging less than 10 new
experiments per year across all ministries and commissions. The number of experiments
began to increase sharply toward the end of the 1990s, reaching a peak of 47 experiments
initiated in 2010 alone, and has gradually declined since then.

While many factors could contribute to these patterns, part of the decline in the re-
cent decade can be attributed to the vertical management transition of many state min-
istries. As these ministries shift the control over their personnel, funding, and decision
rights from local governments to upper-level ministerial units, they move away from at,

7. Promising policy innovations initiated by the local governments escalate to the central government
fairly rapidly, typically within a year or two after the rst instance of the local policy trials.

10



multi-divisional structures (M-form), which may provide exibility and ease in coordi-
nating policy experiments, to more centralized, unitary structures (U-form), which bene t
from economies of scale. Consistent with the theoretical predictions (e.g., Chandler 1962;
Williamson 1975; Qian, Roland, and Xu 2006), we nd that, following the transition to U-
form organization, the vertically managed ministries signi cantly decreased the number
of policy experiments that they administer. Appendix C presents results using an event
study design.

Experimentation sites ~ We extract the experimentation sites of each policy experiment. 8
Figure 2, Panel A plots the distribution of experimentation sites across China, aggregated
at the province level (see Appendix Figure A.1 for county level distribution). Table 1,
Panel A presents the total number of policy experiments initiated during 1980 and 2020
and the average number of rounds and experimentation sites involved in each exper-
iment. In addition, we categorize policy experiments as either assigned or voluntary,
depending on whether the experimentation sites are designated and assigned by the cen-
tral government directly, or the experiment invites voluntary participation of the local
governments. About 42.6% of the experiments allow (at least partially) for voluntary
participation of the local governments (see Appendix Figure A.2).

National policy roll-out We observe whether policy experiments are rolled out to the
entire country and become national policies. This is marked by speci c central govern-
ment documents concluding the experimentation cycle. Overall, 42.0% of the policy ex-
periments eventually became national policies, while 58.0% failed (see Figure 1, share of
successful and failed experiments indicated by darker and lighter gray shades, respec-
tively). The share of policy experimentation leading to national policy roll-out remains
remarkably stable over time (see Appendix Figure A.3). The patterns concerning policies'
national roll-out are not sensitive to the particular de nition: we alternatively de ne an
experimental policy as being rolled-out nationally if the experiment ends up covering at
least two-thirds of the provinces, and we nd similar patterns (see Appendix Figure A.4).

Policy domains and involved ministries We identify all the central government min-
istries and commissions involved in a policy experiment, and measure each ministry or

8. Many policy experiments have more than one wave of roll-out, and we identify 1,374 distinct rounds
of roll-out across the 652 experiments. In this paper, we pool all rounds together. On average, each policy
experiment initiated by the central government contains more than two rounds in its roll-out and lasts for
2.25 years, until either the roll-out stops or the experiment becomes a national policy. We leave it to future
work to systematically study the dynamic experimentation implementation.

11



commission's role in that experiment (e.g., initiator or collaborator). In cases where a
particular policy experiment is introduced by multiple ministries and commissions, we
identify the primary ministry or commission that takes the leading role. A total of 98 min-
istries and commissions are involved, ranging from the State Council to the Ministry of
Agriculture and the Ministry of Finance. Table 1, Panel B presents the number of policy
experiments initiated by different ministries and commissions, grouped by policy do-
mains and broad functions for which they are responsible. Appendix Figure A.5 plots the
count of policy experiments by policy domain over time.

Uncertainty and complexity ~ We construct a number of measures for the ex anteuncer-
tainty of each policy experiment. We a consider policy on trial to be more certain based
on several criteria: (i) if the central government has laid out a detailed national roll-out
timeline before the experiment starts; ° (ii) if experimentation details were already drafted
out by the central government at the beginning of the experiment; or (iii) if the policy was
mentioned in the Five-Year Plans, signaling greater political will to make the policy na-
tional. We also construct a measure for academic consensus of the policy on trial, where
we match each policy to academic papers published prior to the beginning of the experi-
ment; we calculate the average textual similarity across these papers (using TF-IDF).

We also construct a number of measures for the complexity of each policy experiment.
We consider a policy on trial to be more complex based on the following criteria: (i) if mul-
tiple ministries and commissions are involved in the experiment; 10 (ii) if the government
documents describing the experiments are long and/or contain multiple documents; (i)
if the experiment duration is long; or (iv) if there are a large number of relevant local
government documents that complement the central government document.

Auxiliary characteristics  Finally, we measure a number of auxiliary characteristics of
policy experiments, which we incorporate into various parts of the analyses. For exam-
ple, we categorize whether the policy experiment is aiming at relatively short-term out-
comes based on the time frame described in the experimentation documents. We identify
whether the central government provided additional scal support for the experimenta-
tion sites, whether the policies on trial would in principle bene t from extra scal support,
and how the local government would allocate scal resources to policy domains related

9. 30.8% of the experiments feature such timelines (which we label as experiments on policies with high
certainty), and 61.9% of them eventually become national policies. In contrast, among the 69.2% of experi-
ments that do not feature such a timeline (which we label as experiments on policies with high uncertainty),
only 35.6% were eventually rolled out to the entire country (see Appendix Figure A.6).

10. 23.8% of the policy experiments involve more than two ministries and commissions; we label these as
complex experiments (see Appendix Figure A.7)

12



to the experiment. We also measure policy differentiation across time and space, by con-
structing matrices of pairwise textual similarities for all the local policy documents that
belong to the same policy experiment. !

3.3 Four examples of policy experimentation

We map four distinct policy experiments to illustrate the range of policy experimentation
that took place in recent decades (see Appendix A.2 for additional details of those exam-
ples). In addition, in Appendix Table A.1, we present examples of policy experiments
across a variety of policy domains.

Figure 2, Panel B.1 depicts the experimentation on carbon emission trading, initi-
ated in 2011, which involves ve prefectures (Beijing, Tianjin, Shanghai, Shenzhen, and
Chongging) and two provinces (Guangdong and Hubei), all of which are among the most
developed localities in the country. The policy rolled out to the entire country in 2021, af-
ter just one wave of experimentation. Panel B.2 depicts the experimentation that aims to
reduce administrative burdens to rm entry by separating permits from licenses for new
rms; since 2015, the experiment has taken place among 24 prefectures over three waves,
very much concentrated in the developed, coastal regions and provincial capitals. This
policy rolled out to the entire country in 2018.

Panels B.3 and B.4 describe two experiments that did not lead to national policies. The
experimentation on the introduction of agriculture catastrophe insurance started in 2017,
and a total of 14 provinces participated as experimentation sites over two waves (see
Panel B.3). These experimentation sites are inland provinces in Eastern China, as well as
those in the Northeast. The experimentation ended after two waves and this policy did
not roll out to the entire country. Finally, as depicted in Panel B.4, the experimentation on
county scal empowerment took place over more than a decade, involving 1,246 counties
as experimentation sites across more than 10 waves. The experimentation started with
developed regions in the earlier waves and moved toward inland, less developed regions.
The experimentation ended in 2015 and the scal empowerment reform did not roll out
to the country.

11. Text similarity is calculated by a pre-trained model from paddlepaddleand we provide more details in
Section G
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4 Conceptual framework

To guide our empirical analyses, we now describe a simple conceptual framework —
following Al-Ubaydli, List, and Suskind (2019) — that highlights the key factors that may
in uence policy learning during policy experimentation.

We denote observed experimentation outcomes as \?(p, l¢,Et), where Y is the policy
outcome of interest,'? p corresponds to speci ¢ policy of interest, | the pre-experimentation
socioeconomic characteristics of localities where the policy experiment takes place, and
E: represents the local politicians' incentives and efforts during policy experimentation.

We can decompose the observed experimentation outcomes as follows:

{% é} +Gi,e(|t,Et)1

Site selection Experimental situation

(1)

Y(p 11, Et) = P?(_F)A{le:Ejg + rﬂl{tz_@ + l':ep(E

where V(p, E g ) indicates the average effect of policy p when it is implemented in local-
ities with the average socioeconomic characteristics Q:) and the average local politicians'
incentives and efforts (g). The average treatment effect may be a parameter of interest to
the policymaker because it indicates the expected outcome of the policy on trial when it's
rolled out to the whole country.

While the observed experimentation outcome Y is a function of Y, the two can differ
due to a number of factors. First, to the extent that policy effects are often heterogeneous
across localities, Y and Y can diverge if the selection of experimentation sites is not rep-
resentative of the average locality. For example, policies that achieve favorable outcomes
in rich regions during experimentation do not necessarily generate comparable outcomes
when they subsequently roll out to poor regions. F (1t i:) captures the heterogeneous
policy effects with respect to localities’ ex antesocioeconomic characteristics. Section 5
documents non-representative selection of experimentation sites, that is, | it 6 0.

Second, to the extent that efforts of the key actors (i.e., local politicians) can play signif-
icant roles in shaping policy outcomes, Y and Y can diverge if the experimental situation
that induces local politicians' efforts is not representative. For example, policy experi-
ments may generate excessive efforts among local politicians because they consider favor-
able experimental outcomes a salient signal to the central government and a signi cant
contributor to their career advancement. F ,(E; &) captures the heterogeneous policy
effects with respect to local governments' effort during implementation. Section 6 aims to
document the presence of non-representative experimental situations, thatis, E; g 6 0.

12. In our analysis, we use local GDP/ scal growth, which captures the primary policy incentives for the
Chinese government (Li and Zhou 2005).
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Furthermore, we note that Y and Y can diverge if experimentation sites' socioeco-
nomic characteristics and local politicians' incentives are associated with outcomes of
interest. This could occur either due to factors unrelated to the policy on trial, or through
the policy on trial but in an indirect or unintended manner. For example, good rainfall
may boost local economic growth during the year of experimentation, but this has noth-
ing to do with the policy being tried. We denote this as G; ¢(lt, Et); this term does not
depend on the policy p.3

Given the observed experimentation outcome, we denote the central government's
decision rule (D) on whether to roll out a policy nationwide as follows:

0 1
D@Y(p,It,Er) h(Fp(lt it)+ Fep(Er @&)) & Gie(l,E)+ BZptA . (2

Naivete

As the central government evaluates the policy experimentation outcomes ( Y(p, I 1, E¢))
and decides whether to roll out the policy to the entire nation, the decision depends on the
average policy effects that one may infer from the experimentation outcomes ( V(p, |: a)).
Importantly, we also allow for the possibility that the decision rule incorporates the non-
representative sample selection and non-representative experimentation situation com-
ponents of the experimentation outcomes. If the central government wishes to learn about
policies that maximize the average policy effects, then d; = 1, because the government
should fully account for the role of site selection and non-representative situation in af-
fecting experimentation outcomes. When d; 6 1, it may re ect the government's lack of
sophistication if its objective is to learn about policies that maximize the average policy
effects; it may also capture the deviation of experimentation objective away from maxi-
mizing average policy effects (for example, an objective function that gives more weight
to the economic performance of certain localities in the country).

The term d, captures the possibility that the presence of non-representative sample
selection and non-representative experimentation situations could affect the central gov-
ernment's policy decision, even if they are independent of the policy on trial ( G ¢(1t, Et)).
This is different from the previous term: if d, 6 1, it explicitly indicates the central gov-
ernment's lack of (full) sophistication when evaluating experimentation outcomes, which
cannot be explained by alternative experimentation objectives. Section 7 aims to docu-
ment that the central government is indeed not fully sophisticated when interpreting ex-

13.Y and Y may diverge due to a range of other factors, such as general equilibrium effects, which could
either amplify or shrink the policy effects when the policy is implemented in a small number of localities
versus the entire nation. This is beyond the scope of our empirical investigation; hence, we do not explicitly
include these factors in the conceptual framework.
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perimentation outcomes, and fails to discount experimentation sites' characteristics and
politicians' strategic incentives, which are correlated with the underlying outcomes but
independent of the policy on trial.

Finally, Z i denotes outcomes other than economic performance that occurred dur-
ing experimentation (e.g., local political stability). The term dg captures aspects of policy
learning from experimentation beyond policy effects on economic growth (e.g., to min-
imize the prospect of local unrest). While not the main focus of our paper, we discuss
these other considerations in Section 8.

5 Is the selection of experimentation sites representative?

In this section, we ask whether the selection of experimentation sites is representative
of China's localities. In the language of the framework presented in Section 4, we test
whether I+ it = 0.

5.1 Procedure to test for representativeness

For each policy experiment, we compare pre-experimentation characteristics between lo-
calities that participate in the experiment and those that do not. As the baseline, we exam-
ine the local scal expenditure in the year before the experiment begins, and we conduct
t-tests against the null hypothesis that the pre-experimentation levels of local scal expen-
diture are indistinguishable among the experimentation sites and non-experimentation
sites. This amounts to 652 separate t-tests, one for each policy experimentt4 In Sec-
tion 5.2, we describe a range of alternative tests and de nitions of representativeness.

We use the corresponding t-statistics as summary statistics to quantify the deviation
from representativeness for each policy experiment. The student's-t statistic for policy
experiment i is:

{ = ~i) Y0 3)
S , ()
Nj1 + Nio

following the t-distribution with degrees of freedom  n;.1°

14. Note that conducting representativeness tests separately for each policy experiment is conservative; if
one were to identify deviations from representativeness with these separate tests, then a pooled test with
multiple experiments would yield more power in detecting unrepresentativeness and rejecting the null
hypothesis.

15. For each policy experiment's representativeness test, we adjust the respective degrees of freedom in
the underlying distribution based on the exact share of localities that participate in the experiment. Specif-
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The speci ¢ context of China's policy experimentation poses two complications in con-
ducting these representativeness tests. First, policy experiments can be implemented at
the provincial, prefectural, or county level. We conduct the representativeness tests at the
appropriate administrative level for each policy experiment. The county and prefectural
level experiments often represent cases where experimentation provinces are selected by
the central government, and the corresponding provincial governments then choose the
counties or prefectures within their jurisdiction to implement the experiment. Thus, for
county and prefectural level experiments, the tests are conducted at the corresponding
county or prefectural level, strati ed based on the experiment-participating provinces —
in other words, counties or prefectures participating in the experiment are compared only
with other non-experimenting counties or prefectures within the same province. 1©

Second, approximately one-fourth of the experiments involve only one experimenta-
tion site. We cannot conduct standard statistical tests for these single-site experiments.
Instead, we pool each single-site experiment with four other randomly selected single-
site experiments, and conduct the representativeness test on the pooled sample, where
the non-experimentation sites are de ned as those that do not participate in any of the
ve experiments. This yields a corresponding t-statistic for each of the one-site exper-
iments. In addition, we conduct a range of alternative tests concerning these one-site
experiments, such as pooling experiments that take place in consecutive periods, and
drawing bootstrap samples with replacement.

5.2 Most experimentation sites are positively selected

In Figure 3, Panel A, we plot the distribution of the baseline t-statistics comparing pre-
experimentation local scal revenue between the experimentation and non-experimentation
sites. We mark the thresholds of t-statistics where one would reject the null hypothesis
of representative site selection at the 95% con dence interval.1” Table 1, Panel A, reports
the corresponding test statistics (adjusting for the degrees of freedom for each test) and
the share of policy experiments for which we can reject the null hypotheses at the 5%
signi cance level (in the last two columns).
We nd that the average of the t-statistics comparing experimentation and non-experimentation

%2 2
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16. Centrally-administered municipalities are considered as either provinces or prefectures, depending on
the level of policy experimentation. As we discuss below, our baseline patterns remain robust if we exclude
these municipalities from the analyses.

17. As discussed above, each of the 652-tests has its speci ¢ degrees of freedom. We depict visually the
average width of the 95% con dence interval (3.33).
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sites is 5.17, across all experiments that are intended for national roll-out. For 87.7% of the
experiments, experimentation sites are on average richer than localities that do not par-
ticipate in the corresponding experiments. Applying statistical tests that are fairly con-
servative, we are able to reject the null hypothesis of representative site selection among
57.0% of the experiments at the 5% levell®

The positive selection of experimentation sites is a robust pattern. We assess the ro-
bustness across various test samples and socioeconomic characteristics used for the test.
Regarding the test samples, in addition to the baseline speci cations where we focus on
all experiments that intend for national roll-out, we: (i) include experiments on policies
that target speci c regions and adjust the non-experimentation sites according to the re-
gional scope,; (ii) focus on just the initial round of experimentation states participating in
a given experiment if there are multiple rounds; (iii) exclude the selection of centrally-
administered municipalities such as Beijing and Shanghai, where local economic devel-
opment and the central government's priorities for policy implementation may coincide;
and (iv) construct a one-site experiment sample by pooling other one-site experiments
taking place around the same year. Regarding socioeconomic conditions that are com-
pared between localities participating in the experiments and those that are not, we focus
on a number of alternative dimensions measured before the experiments start: (i) local
GDP; (ii) local GDP per capita; (iii) local GDP growth rate during ve years prior to the
experiment; (iv) local population; and (v) local scal expenditure. In Figure 3, Panel B, we
plot the average t-statistics comparing experimentation and non-experimentation sites,
using all combinations of the variants of sample and testing characteristics. We continue
to observe positive t-statistics throughout all tests.

Furthermore, we take into account the different policy domains across experiments
when conducting tests for experimentation site selection. First, we break down exper-
iments and tests for representative site selection by each policy domain (Table 1, Panel
B, reports the summary statistics; Appendix Figure A.9, Panels A to N, plot the distri-
bution of the t-statistics). We nd similar (if not starker) patterns of positive experimen-
tation site selection. Second, we match experiments in different policy domains with
the domain-speci ¢ pre-experimentation characteristics and replicate the test for repre-
sentativeness (Averagetagricuiture = 2.48,tfiscal = 5.26,tpopulation = 2.61, see Appendix
Figure A.10, Panels A to C). We continue to nd strong patterns of positive selection. For
example, agricultural policy experiments take place in localities with substantially higher

18. The average difference between experimentation sites and non-experimentation sites is 961 million
Yuan in terms of local GDP (26.0% of the average non-experimentation site GDP), 731 Yuan (10.1%)in terms
of GDP per capita, 42.5 million Yuan (31.8%) in terms of local scal revenue, and 4.75 million Yuan (19.1%)
in terms of domain-speci c local scal expenditure.
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pre-experimentation agricultural output; experiments with government nance and tax
policies take place in localities with substantially higher local scal revenue; and experi-
ments with population and health policies take place in localities with substantially larger
population. Third, pooling all policies together and focusing on pre-experimentation s-
cal expenditure in the policy-speci ¢ expenditure categories, we again nd strong pat-
terns of positive selection (see Appendix Figure A.10, Panel D). Fourth, we classify poli-
cies into pro-poor (involving rural regions or targeting a poor population; constituting
42% of the sample) and pro-rich (targeting general economic development) and we sep-
arately examine the positive selection within each category (see Appendix Figure A.10,
Panel E). Pro-rich policies indeed exhibit more positive site selection than pro-poor poli-
cies; however, even the the subset of pro-poor policies has experimentation sites that are
signi cantly positively selected. Fifth, we consider the possibility that administrative
localities may not be the natural unit of analysis when policies in certain domains are
evaluated nationally. Speci cally, we replicate the baseline test for representative site se-
lection, while weighing localities by their rural population size in the case of agricultural
policy experiments (see Appendix Figure A.10, Panel F), by the total number of rms
in the locality in the case of experiments with government nance and tax policies (see
Panel G), and by the total population size in the case of experiments with population and
health policies (see Panel H). These weighted t-tests continue to exhibit a substantial mass
of t-statistics above zero.

Finally, the pattern of positive selection is robust to a wider family of statistical tests,
such as using permutation tests (see Appendix Figure A.11).

5.3 Potential reasons for observed positive selection

Having documented that the selection of experimentation sites is not representative, we
now provide several explanations that may explain such positive selection.

There may be stronger positive site selection for policies about which the central gov-
ernment is fairly certain; in those cases, learning might not be the most important objec-
tive for the policy experiments. As described in Section 3, we measure ex-anteuncertainty
for each policy experiment using proxies such as whether the central government already
has laid out detailed national policy roll-out plans at the beginning of the experiment,
and the level of consensus exhibited by academic publications before the experiment. Ap-
pendix Table A.3, Panel A, presents the correlation between the baseline t-statistics and
each proxy for ex-anteuncertainty of the corresponding experiment (and an index sum-
marizing all proxies). We nd that, contrary to the hypothesis, experiments that show
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signs of more certainty of national roll-out are associated with a weakeidegree of positive
site selection.

Another possible explanation for positive site selection is that, for policies that are
complicated to implement, richer localities with stronger local governance capacity may
provide more precise signals on policy effectiveness. As described in Section 3, we mea-
sure policy complexity using proxies such as whether multiple ministries are involved in
the policy and the length of the description of the experiment. Appendix Table A.3, Panel
B, presents the correlation between the baseline t-statistics and each proxy for complexity
of the corresponding experiment (and an index summarizing all proxies). We nd that,
consistent with the hypothesis, more complex policies tend to be associated with more
positive selection in the experimentation sites.

Yet another explanation could be misaligned interests between the central and local
governments. From the central government's perspective, a key criterion for experimen-
tation site selection is its representativeness, which determines the quality of knowledge
one could extract from a policy experiment (Zhou 2013). The National Development and
Reform Commission, the leading governance body that guides and coordinates national
policies, lays out the overall principles of choosing experimentation sites as:

The balanced distribution of experimentation sites is the most important cri-
terion in choosing these sites. [...] Policy experiments are not meant to solve
development problems of a particular place or a particular sector. Rather, they
need to gather knowledge and experiences for the policy reform and institu-
tional innovation at the national level. [...] Hence, the experimentation sites
should be fairly representative.

We indeed observe that provincial level policy experiments, whose experimentation sites
are directly selected by the central government, are much less positively selected on av-
erage (see Table 1, Panel C). In contrast, policy experiments at the prefectural and county
levels, whose experimentation sites are often selected by provincial governments condi-
tional on their being selected as experimentation provinces, are substantially more posi-
tively selected. This suggests that, while the central government may be concerned about
policy learning, the local governments may not fully internalize such objectives. We ex-
amine local of cials' career incentives more explicitly in Section 6.

There are many potential reasons that could cause positive selection in experimenta-
tion sites, and we do not intend to pin down the exact mechanisms behind the observed
deviation from representativeness. Regardless of the source, if the central government
does not take positive selection into full account when evaluating experimentation out-
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comes, then it could affect policy learning. 1° We examine the implications on policy learn-
ing and national policy outcomes in Section 8.

6 Do experiments induce strategic efforts?

In this section, we ask whether the experimental situations are representative, in par-
ticular, whether the policy experimentation induces strategic efforts among participating
local politicians. In the language of the framework presented in Section 4, we test whether
Etr a=0.

We begin by documenting the link between politicians' career incentives and their
participation in policy experimentation. In particular, we focus on promotion within the
political hierarchy, which is a central objective that motivates local politicians (Li and
Zhou 2005, Jia, Kudamatsu, and Seim 2015, Jiang 2018). For each local politician (party
secretary), we predict the likelihood of promotion based on the number of policy exper-
iments in which she has participated during her tenure as a local leader; we control for
locality xed effects and position term xed effects.

Appendix Table A.5, columns 1-4, presents the results. We nd that, while participa-
tion in experiments per sds not associated with political promotion, being part of success-
ful experiments — those eventually rolled out to the entire country as national policies —
during one's tenure is associated with a substantial increase in local politicians' promo-
tions. Having participated in one successful experiment corresponds to a 23.5% increase
in the probability of promotion. As columns 5-6 show, such association is stronger if the
experiments are small-scale (those with fewer than 10 experimentation sites), consistent
with the hypothesis that the reward from a successful policy trial is shared among fewer
competing politicians.

These correlational patterns suggest that policy experiments — due to their high vis-
ibility and high political reward (only when they end up leading to national policies) —
may induce local politicians to exert greater efforts to achieve successful outcomes during
an experiment, in order to increase the chance that the policy on trial will roll out to the
entire country.

19. We observe a modest decrease in the positive selection of experimentation sites over the years, sug-
gesting that the central government may have learned and corrected for the positive selection, albeit very
mildly. Appendix Figure A.8 plots the overall share of positively selected experiments over the four decades
since 1980, and Appendix Table A.4 presents regression results on the time trend in positive selection, for
all experiments and separately by ministry.
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6.1 Allocation of scal resources during experimentation

Local scal expenditure is an important input in policy outcomes. To the extent that lo-
cal politicians may be rewarded for successful policy experiments, do local governments
participating in such experiments signi cantly increase scal expenditure, which may
improve the experimentation outcomes?

To answer this question, we rst match each policy experiment to one of the six broad
scal expenditure domains that are consistently reported in the county scal expenditure
data throughout our sample period. 29 We then use a triple-differences strategy to examine
whether the start of policy experimentation in a speci ¢ domain causes increases in scal
expenditure in the corresponding domain, relative to the general trend of domain-speci ¢
expenditure in a given county and in a given year. Speci cally, we estimate the following
model using county-domain-year level data:

Yikt = @ EXpie+ lit + de + O + Hie,

where yjy is the ratio of scal domain kspeci c to the experiment in the total scal expen-
diture in county i during year t; and Expy; is the number of experiments in scal domain
k that county i engaged in during year t.2! We include full sets of county-by-year xed
effects ( i), domain-by-year xed effects ( d ), and county-by-domain xed effects ( dy),
which allow us to isolate changes in local politicians' behaviors due to policy experiments
in a speci c domain that started in a speci c year in certain localities. The standard errors
are clustered at the county level.

The results are presented in Table 2, Panel A, columns 1-3. We observe a signi cant
increase in domain-speci ¢ scal expenditure: an additional experiment increases local
expenditure in the corresponding domain by about 1.3% in terms of share of total scal
expenditure. 22

The increase in domain-speci ¢ scal expenditure during experimentation is greater if
the local politicians face stronger career incentives at the time of the experiment (columns
4-6). Politicians' career incentives are measured as a combination of their starting age of
tenure and bureaucratic rank, following Wang, Zhang, and Zhou (2020). 23

20. They are: general administrative cost, infrastructure, economic production, agriculture / forestry /
shing, science / education / culture / health, and others.

21. For 96.8% of the observations, the number of experiments is either 0 or 1.

22. Local scal expenditure data (along with scal revenue) is among the least manipulable information
due to its double book-entry nature (Jia, Guo, and Zhang 2014). Thus, the increased local scal expenditure
is unlikely to re ect data manipulation or exaggerated reports of local socioeconomic performance.

23. Speci cally, we collect detailed biographical information on the universe of Chinese ministers and
provincial/prefectural leaders during our four-decade sample period, and estimate each prefectural city
leader's ex ante likelihood of promotion in each year, as a exible function of his age when starting the
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This heterogeneity is consistent with the hypothesis that politically incentivized local
leaders are particularly keen on making sure the policy experiments succeed in their ju-
risdictions. ?* Moreover, we observe that local politicians' scal reallocation toward the
domains relevant to policies on trial is almost twice as large if the total number of par-
ticipating localities is small (see Appendix Table A.7). This suggests that local politicians
may internalize the higher political reward they may receive when they participate in
successful experiments with fewer competing politicians. 2°

To examine the dynamic patterns of scal inputs associated with policy experimenta-
tion, we trace domain-speci ¢ expenditure around the time of each county-domain's rst
engagement in policy experimentation during our sample period. Appendix Figure A.12
plots the yearly estimates ve years before and four years after the start of the experi-
ment (four years is the average duration of experiments). We observe little evidence of a
pre-trend in domain-speci ¢ scal expenditure leading up to the rst policy experiment.
Right after being assigned a policy experiment, local politicians begin to spend signi -
cantly more in the corresponding policy domain.

One may be concerned that the increased local scal expenditure, rather than re ect-
ing local government's political incentives and efforts, is substituting for the lack of cen-
tral government's scal support for the speci ¢ experiment. 26 We nd this unlikely. First,
the increase in domain-speci ¢ scal expenditure during policy experiments is observed
even if the experimentation guideline explicitly provides scal support from the central
government (see Appendix Table A.10). Second, we conduct the regression analysis at
policy-county level instead, controlling for experiment FEs, and thus exploiting varia-
tions in political incentives within experiment across participating localities. We observe
a consistent pattern: local politicians that have stronger career incentives are spending
more scal resources during the experiment compared to other politicians participating
in the same experiment (see Appendix Table A.11).

Fiscal expenditure outside of experimentation Importantly, such experimentation-induced
additional scal expenditure may not be sustained when a policy becomes national. In-
deed, we do not nd scal expenditure increasing in corresponding domains among non-

term/position, position and of cial rank in the bureaucratic system. See Appendix B.1 for details.

24. We nd similar results zooming into politicians > 50 years old and exploiting the sharp drop in pro-
motion eligibility after 58 years old; which suggests that politicians' incentives likely play a causal role in
generating the observed scal responses. The results are presented in Appendix Table A.6.

25. Interestingly, the increased scal expenditure in the experimentation domain is stronger if the locality
is engaged in one experiment (the effect of each experiment increases by 50%, see Appendix Table A.8),
re ecting a multi-tasking problem faced by the local politicians.

26. Interestingly, local politicians in richer jurisdictions do not show stronger scal responses to policy
experiments (see Appendix Table A.9).
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experimentation sites when the same policy rolls out to the entire country. This is the case
regardless of the career incentives of the local politicians at these non-experimentation
sites (see Table 2, Panel BJ/ Moreover, among experimentation sites, increase in scal
expenditure on the experimentation domain stops after the completion of experimenta-
tion (see Appendix Table A.12). Again, this indicates that the local politicians' heightened
efforts are speci cally targeted toward the experiment itself.

Other dimension of efforts during experimentation Beyond increased domain-speci c
scal expenditure during experimentation, we nd that local politicians also exert efforts
to differentiate in their implementation of the experimental policies. Differentiation can
signal effort and potentially earn political credit as a “model experimentation site.” In
order to capture local politicians' differentiation, we measure the extent to which local
politicians issue policy experimentation documents that are distinct from the ones issued
by other politicians participating in the same experiment. We construct pairwise text
similarity among documents issued by local governments on the corresponding policy
experiment, calculated using Latent Similarity Analysis (LSA). We observe that, when
local politicians have strong career incentives, they tend to differentiate more than their
colleagues in terms of implementation details, re ecting an increase in local politicians'
efforts to stand out in achieving good results in the experiment. Appendix G presents the
details of the empirical speci cation and discussion of the results.

7 Is the central government sophisticated in interpreting
experimentation outcomes?

In this section, we ask whether the experimentation outcomes are interpreted in a sophis-
ticated manner by the central government. Speci cally, we focus on exogenous shocks
that affect experimentation outcomes but are fundamentally unrelatedto the experimen-
tal policies themselves, and therefore should not be taken into account when evaluating
policy effectiveness. We examine whether such shocks in uence how the policies on trial
are assessed for national roll-out, with Section 7.1 focusing on locality-speci ¢ shocks and
Section 7.2 focusing on politician-speci ¢ shocks.

To the extent that these shocks affect national policy decisions, it re ects a lack of
sophistication of the central government when interpreting experimentation outcomes,

27. This nding echoes similar results that document short-term “window dressing” incentives among
local politicians when their actions are more visible to the central government (Fang, Liu, and Zhou 2020).
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regardless of its objective function. In the language of the framework presented in Sec-
tion 4, we test whether d, 6 1.

7.1 Experimentation outcomes and locality-speci ¢ shocks

When evaluating experimentation outcomes, is the central government able to disregard
locality-speci ¢ shocks that may impact observed experimentation outcomes but are or-
thogonal to the underlying policy effectiveness? In particular, does a local scal windfall
during experimentation, which may substantially improve local socioeconomic outcomes
but is unrelated to the innate effectiveness of the trial policy, increase the likelihood that
the central government decides that the policy is successful?

We focus on land revenue (i.e., land conveyance fees) received by the county govern-
ments for converting agricultural land for residential use during the period of experimen-
tation. Land conveyance fees are by far the most important source of local scal revenue,
accounting for more than 75% of total budgetary income in recent decades (Lan 2021).
Local land revenue is transparently reported and visible to the central government. 28
We follow Chen and Kung (2016) and use the ratio of land suitable for construction na-
tional interest rateto instrument for each county's land revenue windfall in a given year
(conditional on county and year xed effects). When conveying rural land for residen-
tial use, the Chinese government enforces an architectural safety standard that considers
land with a slope of 15 degrees or less to be safe for real estate construction. Thus, dif-
ferent counties have different land conveyance potentials based on terrain features, and
are differentially affected when there is a macroeconomic demand shock in the real estate
market, such as a change in the national interest rate. Since the initial stock of land type is
pre-determined, and the national interest rate is unlikely to be in uenced by an individ-
ual county, changes in land revenue induced by the interaction of these two factors are
likely exogenous to other county-level outcomes.

We evaluate whether land revenue uctuation caused by the interaction of these two
factors during policy experimentation among experimentation site — which are unrelated
to the experimentation and policy effectiveness per se— may affect the chance that the
trial policy gets rolled out to the entire country. We estimate the following two-stage
least-squares speci cation:

Land revenug, = a Suitability; Interest + Xi?b+ d+ gt+ dnt ep
Yp

m Lanb_revenuept + XJG+ yi+ e+ dn+ Hpme,

28. Since 2002, every land auction (the method by which the local governments generate land revenue) is
required by law to be publicized on a central government website.
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where Land revenugy is the log level of land conversion revenue obtained by county i,
serving as an experimentation site for policy p, in year t. The instrumental variable is
the interaction term between the geographic constraint on experimentation site i's land
supply (determined by its land slope) and the temporal variations in the national interest
rate in year t. y, is the indicator of whether policy p eventually was rolled out to the entire
country; y; is a full set of county xed effects; dy, is a full set of ministry xed effects; and
n is a full set of time xed effects. 2°

The interaction between the land suitability index and temporal interest rate strongly
and positively predicts the land revenue received by the local government in a specic
year (First stage f-stat=622.9, see Appendix Table A.14). Table 3, Panel A presents the
second-stage results. We nd robust positive coef cients of instrumented land revenue at
experimentation sites on the corresponding policy's national roll-out. 3 In other words,
when policy experimentation is conducted in localities that coincidentally experience
temporal shocks that could improve the policy outcome, the central government does not
fully discount these factors, but instead at least partially attributes the policy outcomes
to the underlying policy effectiveness. This results in biased policy learning and policy
choices. Interestingly, the central government's roll-out decisions are more affected by
land revenue windfalls in experiments with fewer participating sites (see Appendix Ta-
ble A.16), consistent with the fact that each locality plays a bigger role in shaping the
experimentation outcomes that the central government observes.

We implement several additional tests to assess the validity of our empirical strategy.
First, we estimate how the leads of the IV affect land revenue. Future national interest rate
changes should not affect the land revenue in the current period (apart from short-run
auto-correlation in interest rates). As shown in Appendix Figure A.13, we indeed observe
that, while a contemporaneous credit shock in year t has a very large and signi cant
impact on a county's land revenue in the same year, future shocks in t+ 1 andt+ 2 both
have minimal impacts on current land revenue.

Second, we examine whether a placebo IV —ratio of land between 15 and 30 degrees

29. Following Chen and Kung (2016), we also control for characteristics at the county level (log population
and lagged local GDP growth rate), politician level (age, educational attainment, whether they are a mem-
ber of the Youth League, previous prefectural government experience, whether they share a birth-county
connection with the prefectural leader, and current year in of ce). Excluding these control variables has
minimal impacts on our IV estimates.

30. Our baseline analysis is conducted at the county-policy-year level — if a county has two ongoing policy
experiments in a given yeatr, it shows up as two county-policy units in our data in that year. Alternatively,
we can conduct the analysis at the county-year level, in which case the outcome of interest becomes “how
many policy experiments in that county in that year turned into national policies,” rather than “did the
policy experiment in that county in that year turn into a national policy.” As shown in Appendix Table
A.15, our ndings are robust to this alternative way of structuring the data.
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contemporaneous national interest rateaffects local land revenue. Since the government's
of cial cutoff for real estate development is 15 degrees, only land plots with slopes below
this cutoff would matter for real estate construction. As shown in Appendix Table A.17,
Panel B, this is indeed the case: land plots between 15 and 30 degrees contribute little to
local land revenue (F=0.2).

Third, we conduct a falsi cation test of the second stage analysis, replacing the in-
strumented land revenue during the experimentation with instrumented land revenue
that occurs after the experimentation ends. Speci cally, we use the ratio of land suitable
for construction national interest rate at + 5 as the instrument for land revenue at t + 5
(since the vast majority of policy experiments conclude within ve years). As we can see
in Appendix Table A.17, Panel C, while there is a very strong rst stage, land revenue at
t + 5 has a precisely estimated null effect on the roll-out of policies being experimented
in year t.

7.2 Experimentation outcomes and politician-speci ¢ shocks

When evaluating experimentation outcomes, does the central government exclude politician-
speci ¢ shocks that may impact observed experimentation outcomes but are orthogonal
to the underlying policy effectiveness? In particular, we examine whether changes in lo-
cal politicians' career incentives (and thus changes in effort, as shown in Section 6) due
to local politicians' routine turnover affects the central government's policy learning and
increases the likelihood of the trial policy being evaluated as successful.

We focus on local politicians' turnover taking place among experimentation sites af-
ter the beginning of policy experimentation in the local region. This allows us to isolate
changes in local politicians' career incentives caused by the turnover that are unrelated
to either the underlying effectiveness of the trial policy or the local government's (poten-
tially endogenous) initial participation in the policy experiment. Speci cally, we estimate
the following model:

Yyp = a Turnover, + by Turnover, Increaselncentivg
+ b, Turnover, Decreaselncentiyg+ g¢+ dm+ On + #Hpmnt,

where Yy, is the indicator of experiment p being evaluated as successful and rolled out to
the entire country; and Turnover, is the indicator of a change in the Party Secretary of
prefecture i during the experimentation period of policy p among experimentation sites.
A change in Incentivey, is calculated based on the difference in career incentives between
the incumbent at the beginning of the experiment and that of his or her immediate suc-

cessor (the baseline career incentives measure, following Wang, Zhang, and Zhou (2020),
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is described in Appendix B.1). We separate local political turnovers that result in either
an increase (ncreaselncentiyg) or a decrease Decreaselncentiyg in the politicians' ca-
reer incentives. We include a full set of year xed effects ( g¢), ministry xed effects ( dy),
and province xed effects ( gn), allowing us to isolate the effects due to the (asynchronous)
rotation of local politicians.

Table 3, Panel B, presents the results. We observe that local politician rotation afterthe
start of the experiment does not affect the likelihood of the trial policy's national roll out.
However, when the incoming politician has stronger upward career mobility potential
than the outgoing politician (i.e, younger versus retiring), the trial policy becomes sub-
stantially more likely to be assessed as successful and rolled out nationwide. The opposite
pattern is observed when local politician rotation results in a reduction in politicians' pro-
motion prospects and career incentives. This suggests that, when policy experiments are
conducted in localities that experience politician-related shocks that could improve the
experimentation outcome, the central government incorrectly attributes the outcome at
least partially to policy effectiveness, again resulting in biased policy learning. Consis-
tent with previous ndings, the impact of political rotations on roll-out decisions is more
pronounced among small-scale experiments (see Appendix Table A.18).

The impact of changes in political incentives due to politicians' rotation during the
experimentation period is robust to alternative measures of political incentives — in par-
ticular, if we examine the sharp changes in promotion incentives among politicians above
or below the 58 years-old cut-off (see Appendix Table A.19, Panel A). Such impact is
observed even among relatively low-stakes policies not appearing in the national Five
Year Plans (see Panel Bf! Moreover, our ndings are unlikely to be driven by a spurious
correlation between political rotation and policy experimentation success. First, such an
impact of changes in political incentives is consistently observed even if we focus only
on the political rotations toward the end of the experimentation period (see Panel C).
When political rotation occurs toward the end of the experimentation period, the incom-
ing politicians' ability to directly affect the experimentation outcomes becomes limited,
although they can in uence local economic performance during certain years as a result
of the changes in career incentives. Second, reassuringly, we donot observe similar effects
with the rotation of politicians that happened either before the start of the policy exper-
imentation or at least ve years after the beginning of the experimentation period (see
Panels D.1 and D.2, respectively).

31. The rotation of local leaders is decided by the Organization Department, rather than by the ministries
that are in charge of most policy experiments. Thus, it is unlikely that such rotations are catered to speci ¢
policies on trial, especially for the low-stakes policies.
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8 What are the implications on policy learning and policy
outcomes?

Having documented three facts about China's policy experimentation in Sections 5-7, we
now examine their implications for the central government's policy learning and the ef-
fectiveness of national policies originating from such experimentation. In Section 8.1, we
discuss such implications under the assumption that the central government of China
aims to learn about policy's average treatment effects. In Section 8.2, we discuss alterna-
tive objectives of policy experimentation beyond learning about policies' average treat-
ment effects.

8.1 If experimentation objective is to learn about policies' ATE

8.1.1 Experimentation outcomes and policies' national roll-out

While we do not directly observe how the central government evaluates policy exper-
iments and decides on policies' roll-out, we can infer the decision rule by examining
which estimators of experimentation outcomes most strongly predict the corresponding
policies' national roll-out.

We begin with a simple estimator of experimentation effects that compares experi-
mentation sites' local economic performance before and after the experiments, averaged
across all experimentation sites. Figure 4, Panel A, presents the correlation between the
estimated experimentation effects (on the horizontal axis) and the decision to roll out a
policy nationally (on the vertical axis). There is a strongly positive correlation between
the two: a one standard deviation increase in experimentation outcomes, measured as
the average differences in local economic performance (GDP per capita) before and after
the experiments, is associated with a 7.0 percentage point (or 17.9%) higher likelihood
of the experimental policy turning into a national policy. This correlation is largely un-
changed if we control for experimentation year xed effects or ministry xed effects —
thus simultaneously comparing policies that have been evaluated by the same minister
(see Appendix Table A.20, Panel A).32

32. In Appendix Table A.21, we re-estimate the correlation between the estimated experimentation effects
and the national roll-out decision, winsorizing the sample by 2.5 percent at either the top or bottom end
of the experimentation effects distribution. The baseline pattern is unchanged when we drop experiments
beyond the top 2.5 percentile of experimentation effects. The baseline pattern remains, although it becomes
weaker, if we drop those at the bottom 2.5 percentile of the experimentation effects. This is consistent
with policies generating bad outcomes being disproportionately salient to the central government, which
we discuss in greater detail in Section 8.2.1. The sample for this analysis starts in 1993, which was when
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The comparison of experimentation sites' economic performance before and after the
experiments is not informative of the experimental policy's average treatment effect, since
it does not account for positive site selection and non-representative experimental situa-
tions. By controlling for province-speci c time trends, one can partially control for the dif-
ferential growth trajectories that the experimentation sites might be experiencing before
the experiments start. One could also use synthetic control, following methods such as Xu
(2017), to match experimentation sites with a weighted sample of non-experimentation
sites based on ve-year pre-experimentation trends in local socioeconomic conditions.
The correlations between these estimated experimentation effects and policies' national
roll-out are plotted in Figure 4, Panels B and C, respectively (and in Appendix Table A.20,
Panels B and C, in regression form). These more sophisticated estimates of experimen-
tation effects, which would have been more informative of policies' average treatment
effects, no longer predict whether policies roll out nationwide.

Assessing the magnitude Leveraging the estimates from Sections 5-7, we perform a
back-of-the-envelope calculation on how much the national policy roll-out would be af-
fected by the presence of positive site selection, local governments' strategic efforts, and
the central government's naivety in interpreting the experimentation outcomes (see Ap-
pendix H for details). 33 A 1% increase in scal revenue for all experimentation sites would
increase the corresponding policy's national roll-out probability by 1.8 percentage points.
Linking this number to the average (pre-experimentation) difference in scal revenue be-
tween experimentation and non-experimentation sites (20.5%), we calculate that positive
site selection in ates the national roll-out rate of an average policy experiment by 36.9%.
Linking this number to the strategic (and extra) scal expenditure induced by policy ex-
perimentation (8.1%), we calculate that non-representative scal resources in ate the na-
tional roll-out rate of an average policy experiment by an additional 24.1%. 34

county-level socio-economic data started to be reliably published in the Statistical Yearbooks.

33. Itis important to note that one cannot easily decompose the separate roles of positive site selection and
endogenous local efforts. There exists complementarity between positive selection and endogenous efforts.
Richer localities participating in experiments are also more likely to have local politicians with higher career
incentives and thus will exert greater efforts during an experiment. On the contrary, non-experimentation
sites are more likely to be localities where socioeconomic development is less advanced, and local politi-
cians face weaker career incentives. Therefore, the negative selection of the non-experimentation sites can-
not be compensated by greater efforts exerted by local politicians. In fact, the negative selection would be
compounded by the additional disadvantage of the lack of local political incentives during policy imple-
mentation.

34. In addition, according to our estimates in Section 7.1, a 1% increase in local politicians' promotion
incentives would increase the corresponding policy's national roll-out probability by 0.68 percentage points.
Linking this elasticity to the average difference in local politicians' incentives between experimentation
and non-experimentation sites (1.3%), we calculate that non-representative political incentives in ate the
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8.1.2 National policy outcomes

Positive experimentation site selection and extra efforts among local politicians during
the experiment both could result in better experimentation outcomes. If the central gov-
ernment does not take these factors into account when they select experimental policies
to roll out, then one would expect policy outcomes during experimentation to be con-
siderably better than the national outcomes when the policies are rolled out to the entire
country.

Throughout this sub-section, when constructing measures of policy outcomes during
either experimentation or roll-out, we focus on the subset of policies that are in the eco-
nomic domain. This allows us to proxy policy outcomes using local economic indicators
such as economic growth.3°

Do national outcomes shrink in comparison to experimentation outcomes? We begin
by examining the potential shrinkage of experimentation effects across all experimental
economic policies. In Figure 5, Panel A, for each of the economic policies that have been
tried and then rolled out to the entire country, we plot the experimentation effects on local
economic growth (estimated as the differences of economic performance among experi-
mentation sites before and after the experiments) against the national effects (estimated
as the differences of economic performance among non-experimentation sites before and
after the corresponding policies roll out to the country). Panel B plots the distribution of
the differences of experimentation and national policy effects. One observes that many
policies (71.1%) fall below the 45 degree line, re ecting smaller effects during the national
roll-out. 8 In fact, while the (naively estimated) experimentation effects strongly predict
policies' national roll-out, they do notpredict the corresponding policies' national average
effects3’

Such shrinkage is unlikely to be driven by local politicians' exaggerated reporting of
local economic performance during experiments. We nd similar patterns of shrinkage
if we: (i) instead focusing on policy effects on local scal revenue, an indicator of local

national roll-out rate of an average policy experiment by an additional 2.2%.

35. Two-thirds of all policy experiments are related to economic policies according to our de nition. Our
ndings are robust to different characterizations of economic policies.

36. We replicate Figure 5, controlling for the number of experimentation sites (namely, the sample size
for each experiment). The results are presented in Appendix Figure A.14. This does not qualitatively or
guantitatively change the baseline pattern of shrinkage.

37. We plot the regression coef cients that use experimentation effects to predict various estimates of the
policies' national effects in Appendix Figure A.15. We observe that the experimentation effects are moder-
ately predictive of the national average effects (equally weighted across all localities); the regression coef-
cients = 0.03. As the weights placed on non-experimentation sites increase, the experimentation effects
become substantially less predictive of the national policy effects.
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economic performance that is unlikely to be manipulated by the local politicians (see Ap-
pendix Figure A.16 and Figure A.17, Panel A); and (ii) correct for local economic growth
(mis)reporting using local luminosity from satellite images, following Martinez (2022)
(see Panel B).

The shrinkage of experimentation effects as a policy rolls out could result from a com-
bination of the lack of representativeness of experimentation sites (both in terms of socioe-
conomic characteristics and local politicians' effort) and the central government's naive
inference.2® To gauge the relative importance of these factors, we regress the policy ef-
fects' shrinkage on the gap between the experimentation effects estimated using naive,
simple mean difference and synthetic control, where site selection and endogenous ef-
forts may be taken into account. As shown in Appendix Figure A.19, the gap between the
naive estimator and the synthetic control estimator is positively correlated with the extent
to which experiment effects de ate. This suggests that the de ation in effect sizes is not
merely a result of regression to the mean, and could have been partially mitigated if the
government had been more sophisticated in their interpretation of the experimentation
outcomes.

The shrinkage of experimentation effects is best illustrated in the context of a spe-
ci ¢ policy experiment on local scal empowerment. In order to foster economic growth,
the central government initiated an experiment that provides more scal autonomy to
the counties participating in the experiment (see Appendix A.2 for policy details). Be-
tween 2003 and 2013, more than 1,100 counties were selected as experimentation sites.
The experimentation sites were positively selected during the rst half of the experiment
and moved to negative selection toward the end of the experiment (t-stat > 10 in 2004,
t-stat<  31in 2017, see Appendix Figure A.20 for more details). We use a staggered event
study design to estimate the treatment effects of the introduction of such policy experi-
ment on local economic performance (controlling for county and year xed effects), and
we separately report the coef cients among the subsamples of experimentation counties
in the early rounds (positively selected) and the later rounds (negatively selected).

We nd that counties that had higher pre-experimentation GDP per capita bene ted
from the experiment, while the poorer counties experienced worse subsequent local eco-
nomic development (see Appendix Figure A.21). ° The local scal empowerment exper-

38. Differences between experimentation and national policy outcomes could be driven by general equi-
librium effects. Whether general equilibrium mechanisms lead to reduced or larger effects is often theoreti-
cally ambiguous (e.g., Muralidharan and Niehaus (2017)). Interestingly, we do notobserve less reduction of
experimentation effects among experiments that are aimed at improving short-run outcomes (see Appendix
Figure A.18).

39. Such patterns of heterogeneity by pre-experimentation local economic conditions do notmerely re ect
a general equilibrium effect or an early-mover advantage in reform. Less-developed counties participating
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iment did not lead to a national policy, likely because of the negative selection in exper-
imentation sites in the latter stage of the experiment. Had the policy been rolled out to
the entire country, it would likely have generated a net zero effect, with both winners and
losers (see Appendix Figure A.23).

Do regions similar to experimentation sites bene t more? When experimental policies
roll out to the entire country, localities similar to experimentation sites may bene t more
from the new policy. To examine this hypothesis, for each experiment that eventually
leads to a national policy, we calculate the Mahalanobis distance between localities that
participated in the experiment and those that did not ( M¢p). The distance is calculated
based on a vector of pre-experimentation local socioeconomic conditions (local GDP per
capita, local scal income, and scal expenditure), as well as the local of cials' career
incentives. We then examine, among localities that did not participate in an experiment,
whether the corresponding national policy leads to faster local economic growth when a
speci ¢ county is similar to the experimentation sites for that policy.

We estimate the following speci cation, identifying differential policy effects on a spe-
ci ¢ locality as a result of the composition of the experimentation sites where the policy
was originated from:

GrOWthcpt: a Mcp+ gc+ St + hp+ ecpt,

where Growthep is (non-experimentation) county c's GDP growth after policy p rolls out
to the entire country, gc is a full set of county xed effects, s; is a full set of year xed
effects, andhp is a full set of policy xed effects.

The results are presented in Table 4. Panel A shows the results when we calculate
Mcp based on the vector of socioeconomic conditions; Panel B shows those based on lo-
cal of cials' career incentives. We observe that, when an experimental policy rolls out to
the entire country, localities that did not participate in an experiment but are socioeco-
nomically similar to the experimentation sites bene t signi cantly  more Moreover, non-
experimentation sites with local politicians facing similar career incentives as the experi-
mentation sites are also better off when the trial policies roll out nationwide. These results
are robust to different indices chosen to compute the distance (See Appendix Table A.22).

These results suggest two things. First, policies originating from unrepresentative ex-
periments differentially bene t some regions over others, depending on the sample com-
position of the experimentation sites. Second, experimentation may structurally allow for
better tailoring of policies to bene t from greater efforts by local of cials. Given that the

in the experiment during the early rounds also experienced a negative policy treatment effect in magnitudes
similar to the less-developed experimentation sites in later rounds (see Appendix Figure A.22).
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experimentation sites are overwhelmingly positively selected in terms of local political
and economic conditions, this would generate distributional consequences: positive se-
lection of sites may produce a portfolio of policies that systematically favor regions with
better socioeconomic conditions and more incentivized politicians at the expense of their
less-developed and less incentivized counterparts, thus leading to greater inter-regional
inequality throughout China.

8.2 Alternative experimentation objectives

In Section 8.1, we evaluated the implications of the structure of policy experimentation

for policy learning and policy outcomes, assuming that the central government aims to

learn about the average treatment effects of the policies. We ultimately do not observe
the central government's objective function, and in this section, we discuss alternative
objectives of policy experimentation that are both related and unrelated to learning.

8.2.1 More complex learning-related objectives

Learning about tail risks  In addition to (or instead of) learning about the average ef-
fects of policies, policy experimentation might be critical for the central government to
assess the potential risks associated with the policy on trial. To examine this possibility,
for each policy experiment, we count the number of experimentation sites that fall be-
low a certain percentile across all localities in the nation in terms of local GDP growth
during the period of experimentation, and investigate whether this measure is predictive
of the national roll-out of the corresponding experimental policy. Appendix Figure A.24
presents the estimated coef cients across the percentile thresholds, which range from 0 to
50th percentile. The presence of experimentation sites that fell below the 10th percentile
of local GDP growth nationwide substantially decreases the chance that the policies roll
out to the country, and this remains true even after controlling for the policies' under-
lying average treatment effects (estimated based on before and after differences in GDP
growth during the experimentation stage). While it is not obvious that one could attribute
the low growth performance to the policy experiment, this result suggests that the cen-
tral government may be particularly sensitive to those instances when they evaluate the
experimentation outcomes.

Incorporating decision-makers' subjective expected utility In addition to learning about

the true underlying treatment effects, the central government may hold subjective ex-
pected utility when designing the policy experimentation. This may justify unrepresen-
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tative choices of experimentation sites. To evaluate the importance of subjective expected
utility, we conduct quantitative exercises following Banerjee et al. (2020). We simulate
the optimal experimentation design, parameterizing the model based on data from the
25th, 50th, and 75th percentile of Chinese policy experiments in terms of their degree of
positive selection. Appendix E.1 provides details of the simulation procedure.

We nd that, when the central government places greater weight on its subjective ex-
pected utility, deterministic experimentation becomes more justi ed than randomization.
However, even if one places 100% of the weight on the decision-maker's subjective ex-
pected utility, less than 5% of the optimal designs for these experiments would induce
positive selection with t-statistics> 1, with the optimal t-statistic never exceeding 2.6 —
substantially lower than the positive selection that actually occurs. 4°

Incorporating experimentation sites' welfare The central government may incorporate
considerations about the welfare of the experimentation sites, following Narita (2021). In
particular, deviation from full randomization may be justi ed in an optimal experimenta-
tion design when the sample size is small, and there exist suf ciently large heterogeneous
treatment effects as well as heterogeneous welfare from receiving the treatment.*t We
again simulate the optimal experimentation design, parameterizing the model based on
China's policy experimentation setup; Appendix E.2 provides details of the simulation.
We nd that the central government would have to place almost the entirety of its welfare
weight on the locations that were selected as the experimentation sites in the early waves
in order to justify the observed degree of positive selection. In other words, the observed
level of positive selection could be optimal only if extreme ex anteinequality is inherent
to the central government's objective function.

8.2.2 Politically motivated objectives

Political patronage  Given the potential political rewards associated with successful pol-
icy experimentation, political patronage — prevalent in China's political system (Fisman
and Wang 2015; Fisman et al. 2020) — could shape the selection of experimentation sites.
This could be due to exchange of favors, higher trust among political patrons, and minis-
ters' stronger control over local implementation.

40. We additionally test two extensions on the model presented: (i) we allow for the quality of experimen-
tal information (or equivalently, policy execution) to vary with the local county's GDP; and  (ii) we allow
counties to opt into treatment, so that only counties with positive treatment effects are treated. Although
both extensions mildly increase selection, the t-stats from these simulations still remain much lower than
those observed in reality.

41. This can be captured as either experimentation subjects' willingness to pay, or benevolent social plan-
ners' welfare weights across subjects.
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We de ne a province as connected to a ministry if the current minister used to work
full-time in that province before assuming his current position, following Jia, Kudamatsu,
and Seim (2015). To investigate the role of political patronage in the selection of exper-
imentation sites, we exploit the inter-temporal changes in a region's connection to each
ministry caused by the turnover of central ministers. We estimate the number of experi-
ments assigned to province p by ministry min year t, as a function of whether the minister
of ministry m in year t used to work full-time in province p (controlling for year xed ef-
fects and province-by-ministry xed effects). To the extent that the local governments
cannot in uence the appointment of central ministers, the turnover of ministers can be
regarded as exogenous shocks to the province-ministry connections. In Appendix Fig-
ure A.25, we plot the event study estimates around ministers' turnover; reassuringly, we
do not observe a pre-trend.

As shown in Appendix Table A.23, Panel A, as soon as a locality becomes connected
to a minister, the number of experiments assigned to that region increases by 28.8%. The
effects are almost entirely driven by cases where the central ministry directly assigns the
experimentation sites, while there is no comparable effect when the experimentation site
selection was done via voluntary participation (see Panels B and C).

Demand for political stability In addition to learning about policies’ impact on local
economic performance, the central government may be concerned with maintaining po-
litical stability during socioeconomic reforms. To evaluate this possibility, we rst ex-
amine whether social and political unrest in a particular prefecture is correlated with its
chance of being selected as an experimentation site. We exploit within-region, across-time
variations in occurrences of unrest: estimating whether prefecture pengages in policy ex-
perimentation in year t as a function of unrest occurred in prefecture p during the previ-
ousyeart 1 (measured as unrest event counts in GDELT, following Beraja et al. (2023)),
controlling for prefecture and year xed effects. We nd a robust pattern that prefectures
that have experienced social and political unrest in the preceding year are signi cantly
and substantially less likely to become experimentation sites (see Appendix Table A.24).
This suggests that an unstable local environment could be a veto condition that precludes
participation in policy experimentation.

Next, we investigate whether occurrence of social and political unrest during exper-
imentation affects the likelihood of experimental policies' national roll-out. Speci cally,
we run a policy-prefecture level regression, regressing whether the experimental policy is
rolled out to the entire nation on the number of unrest events in the corresponding prefec-
ture when the experiment starts, controlling for prefecture and year xed effects. We nd
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that, conditional on observed experimentation outcomes on local economic performance,
as measured as in Section 8.1.1, unrest episodes are associated with substantially lower
chances that the local experimental policies would eventually become national policies
(see Appendix Table A.25, Panel A). This suggests that avoidance of policy disruptions
that are associated with social and political unrest may be a salient criterion when the
central government evaluates experimentation outcomes. This could at times contradict
its objective of selecting policies that maximize economic performance. To further estab-
lish the causal effects of social and political unrest on policy experimentation adoption
and roll-out, we follow Beraja et al. (2023) and use local weather conditions to instru-
ment for protest occurrence.*? As shown in Appendix Tables A.25, Panel B, weather-
induced variations in protests strongly predict the national roll-out of experimental poli-
cies. Since weather-induced variation in protest occurrence is orthogonal to experimen-
tation itself, this result indicates another potential error in attribution: any protest, re-
gardless of whether they are caused by the experiment, could stop the policy's national
roll-out.

9 Conclusion

In this project, we examine China's extensive policy experimentation over the past four
decades, one of the largest undertakings of systematic policy learning in recent history.
We document three facts about China's policy experimentation. First, policy experimenta-
tion sites are positively selected for characteristics such as local socioeconomic conditions.
Second, the experimental situation during policy experimentation is unrepresentative: lo-
cal politicians exert strategic efforts and allocate more resources during experimentation,
which may exaggerate policy effectiveness. Third, the central government is not fully
sophisticated when interpreting experimentation outcomes, indicating that the positive
sample selection and unrepresentative experimental situations might not be fully taken
into account for national policy choices. These facts imply that China's unrepresentative
policy experimentation could lead to biases in policy choices and shrinkage in policy ef-
fectiveness during national roll-out, if the central government intends to learn about the
policy's average effects in a representative locality with representative local politician's
incentives.

We highlight that policy learning and policy experimentation inevitably take place in
complex environments with various constraints and distortions. The political and bu-

42. Since this empirical strategy relies on the detailed timing of each protest, which is only available after
2014, the sample size becomes substantially smaller for this exercise.
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reaucratic environment could affect the initiation of policy experimentation, its structure
and implementation, and bias in the information gathered from an experiment. Our nd-
ings stand in contrast with theoretical work analyzing experimentation in federalist envi-
ronments featuring voluntary local initiatives (Mukand and Rodrik 2005; Callander and
Harstad 2015; Myerson 2015)*3 Rather than the informational free-riding and under-
experimentation observed in federalist systems, political centralization — in a context
such as China where local government of cials compete and differentiate their imple-
mentation activities in order to increase their chances of promotion —could overcome
tendencies of under-experimentation. 44

Our examination of China's policy experiments suggests that, while experimentation
can facilitate reform and prevent policy disasters, one needs to pay attention to the man-
ner in which policy experiments are conducted, as more information does not necessarily
result in better decision-making. *° Our ndings that policies originating from unrepre-
sentative experimentation could disproportionately bene t richer regions demonstrate
yet another manifestation of regulatory capture — in this case, systematically biasing the
information that decision-makers gather during the policy learning process. In addition
to pure regulatory capture (e.g., Stigler 1971), capture through corruption (e.g., Shleifer
1996), and capture through enforcement (e.g., Glaeser and Shleifer 2003), recent literature
has documented more subtle forms of cognitive capture of regulators (e.g., Johnson and
Kwak 2011) and capture through philanthropic giving and strategic advocacy (Bertrand
et al. 2020)#¢ Moreover, our ndings point to a fundamental trade-off that the central
government faces: structuring political incentives in order to stimulate politicians' efforts
to improve policy outcomes, while making sure that such incentives are not exaggerated

43. Cheng and Li (2019) note, however, that the uncertainty related to citizens' inference on politicians’
types could induce politicians to over-experiment even in a decentralized environment.

44. Following List (2020), Goldszmidt et al. (2020), and Holz et al. (2020), we examine the SANS conditions
of our study to shed light on the extent to which our ndings may apply to other institutional contexts. On
selectionthe sample of our study is the universe of policy experiments conducted in China over the past
four decades. On attrition, all announced policy experiments are included in the sample. On naturalness
the type of policy experimentation that we study has been the key institution for policy making in China
for forty years, and most high-stakes policy ideas have to be tested this way before becoming national
policies. On scaling since our ndings concentrate on cases where the central government leads policy
experimentation in a top-down manner, we think the key “non-negotiable" for external validity is that the
central government plays the leading role in conducting policy experiments; this would be relevant in many
contexts as governments, especially those in the developing countries, are explicitly learning from China's
policy experimentation (e.g., Vietnam).

45. As China develops and low-hanging fruit for policy improvements diminishes, it may become increas-
ingly important to carefully structure policy experimentation in order to achieve better policy-making.

46. Our evidence of informational capture through politically connected government of cials also relates
to the growing body of work documenting the costs and distortions associated with political patronage,
speci cally in China's context (e.g., Fisman and Wang 2015; Fisman et al. 2020).
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during the experimentation phase, so that policy learning remains unbiased. Dynamic
experimentation could be a solution (e.g., Kasy and Sautmann 2021). More generally,
future work on mechanism designs that could improve the ef ciency of policy learning
could be of great academic importance and policy relevance.

Our work does notaddress the overall bene ts (or costs) of experimentation relative to
a counterfactual of no experimentation at all. This study does not examine, for example,
which policies are subject to experimentation in the rst place, and which major policy
disasters may have been avoided because of the experimentation. Evaluating the overall
policy-making cycle would be a fascinating, important, and challenging undertaking that
we leave for future work.
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Figures and tables

Figure 1: This gure plots the number of policy experiments initiated over time. The share of
successful experiments that eventually rolled out to the entire country is indicated by the area
shaded in pink; the share of unsuccessful policies that failed to roll out to the entire country is

indicated by the area shaded in red.
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Panel A:Spatial distribution of policy experimentations

Panel B:Examples of policy experimentation

Figure 2: Panel A counts the total number of policy experiments that each province has been
involved in between 1980 and 2020 (including experiments at prefectural and county levels).
Panels B.1 and B.2 show two policies that eventually rolled out to the entire country. The regions
shaded in gray indicate parts of the country that eventually received the policies when they
rolled out. Panels B.3 and B.4 show two policies that did not eventually roll out. The
experimentation sites are marked in red, and the corresponding provinces are marked in pink.
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Panel A

Panel B
Figure 3: Panel A plots the distribution of t-statistics from the representativeness test for
experimentation sites, calculated based on scal expenditure. To calculate the t-statistics, we
compare the average pre-experimentation characteristics between those jurisdictions chosen as
experimentation sites, and their peers at the same hierarchical level that were not chosen as
experimentation sites within each test. Panel B summarizes the t-test results for other
speci cations. We presents those results as a speci cation curve, a la Simonsohn, Simmons, and
Nelson (2020), with solid circles indicating the combination of plausible speci cations.
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A. Pre vs. post B. Controlling for trend C. Synthetic control

Figure 4: These plots visualize the correlations between policy roll-out rate and different
measures of experimentation effects. In Panel A, we construct the simple difference in GDP per
capita, among the experiment sites, before and after the policy trial; in Panel B, we further control
for provincial pre-trends in GDP per capita; in Panel C, we estimate experimentation effects
using a generalized synthetic control approach, where each experimentation site is matched with
a weighted average of counties that shares a similar 3-year pre-trend, and minister and year xed
effects are included. Coef cients and robust standard errors are reported in the top-left corner of
each panel.
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Panel A Panel B

Figure 5: These plots demonstrate how policy effects shrink between the experimentation and
roll-out stages. In Panel A, we plot policy effect during national roll-out (y-axis) against
experimentation effect of the same policy (x-axis). In Panel B, we compute the the difference
between policy effect during national roll-out and policy effect during experimentation, take its
ratio over the experiment effect, and plot its distribution.
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Table 1: Summary statistics of policy experimentation

# of # of # of % Avg. % repre-
exp. rounds sites roll-out t-stats sentative
(1) (2) (3) (4) (5) (6)
Panel A: Full sample
Overall 652 2.1 19.0 42.02 5.01 43.0
National 613 2.1 19.7 43.72 5.17 41.9
Completed 509 2.1 18.8 50.88 5.48 39.4
Ongoing 104 2.1 23.9 8.65 3.58 56.3
Subnational 39 2.0 8.7 15.38 2.22 60.0
Completed 35 2.0 9.2 17.14 2.16 59.3
Ongoing 5 2.0 11.4 0.00 2.72 50.0
Panel B: By policy domain
Resource, energy & environment 80 2.2 115 38.75 3.94 57.1
Market supervision 79 1.9 10.9 44.30 5.91 33.9
Agriculture 60 2.1 39.4 33.33 3.91 56.6
Education 56 2.3 39.2 46.43 5.43 28.3
Finance 53 1.8 6.2 47.17 8.50 40.6
Tax & scal policy 41 2.2 10.2 53.66 5.38 38.2
Population & health 38 2.3 21.2  47.37 4.57 36.1
Commerce & trade 36 21 17.0 41.67 6.34 23.1
Industry & information technology 35 1.8 25.2 37.14 6.87 24.0
Domestic affairs 31 2.3 15.7 29.03 4.12 36.0
Development & reform 29 2.0 23.0 37.93 4.25 60.0
Labor 22 2.5 9.9 45.45 4.61 55.6
Transportation 20 2.0 9.2 55.00 3.09 58.8
Others 33 1.9 34.2 66.67 5.27 40.0
Panel C: By administrative level
Province-level 199 1.7 4.9 36.18 1.44 72.4
City and county-level 414 2.3 26.8 47.34 6.57 31.5

Note: This table reports the summary statistics for our policy experimentation sample. In Panel A, we
present information on all 652 experiments, and disaggregate them by national experiments (613) and sub-
nationl ones (39). In Panels B to F, we only focus on those national experiments.
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Table 2: Local scal expenditure during policy experimentation

Share of scal expenditure on experimentation-related domains

(1) (2) (3) (4) (5) (6)
Panel A:Fiscal input among experimentation sites
# of experiments 0.003*** 0.002*** 0.002*** -0.014*** -0.002* -0.003
(0.001) (0.000) (0.000) (0.003) (0.001) (0.002)
# careerincentive 0.036***  0.009*** 0.011%**

(0.006)  (0.003) (0.003)

Panel B:Fiscal input among non-experimentation sites during national policy roll-out

# of rolled out policies 0.001 0.001 0.001 0.001 0.001 0.001
(0.001) (0.0004) (0.001) (0.003) (0.001) (0.002)

# careerincentive -0.001  -0.0004 -0.0003
(0.005)  (0.002) (0.003)

# of obs. 142,116 142,116 142,116 142,116 142,116 142,116

# of clusters 1973 1973 1973 1973 1973 1973

Mean of Dep. Var 0.174 0.174 0.174 0.174 0.174 0.174

County by category FE No Yes Yes No Yes Yes

Year by county FE Yes No Yes Yes No Yes

Category by year FE Yes Yes Yes Yes Yes Yes

Note: This table estimates the impact of a policy experiment on the scal expenditures of its experimentation
sites. We characterize six general scal domains, and match each policy experiment to its most closely related
domain. In Panel A, we investigate whether the experimentation units re-allocated scal resources to the cor-
responding scal domain when a policy experiment is assigned. The average number of policy experiments
within each prefecture-year-domain grid is 0.218, and the standard deviation is 0.541. Career incentives are
measured as the ex-ante probability of promotion projected by the start age of tenure and hierarchical level
(mean=0.481, s.d.=0.075). In Panel B, we investigate whether the previously non-experimentation sites exhib-
ited similar scal reallocation in the year that the policy rolled out nationally. Standard errors are clustered at
the county level.
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Table 3: Naive evaluation of policy experimentation

National roll-out

(1) (2) (3)

Panel A: Land revenue windfall

Land revenue (instrumented) 0.008***  0.006***  0.009***
(0.002) (0.001) (0.001)

First stage F stats 670.34 636.36 622.90
# of obs. 66,128 66,128 66,128
# of clusters 1644 1644 1644
Mean of DV 0.612 0.612 0.612
Experiment Year FE Yes Yes Yes
County FE No Yes Yes
Ministry FE No No Yes
Panel B:Politicians' incentive changes due to political rotation
Rotation 0.004 0.016 0.017

(0.019) (0.014) (0.014)
Positive rotation D Incentive  0.679**  (0.539***  (0.508***
(0.089) (0.090) (0.093)
Negative rotation D Incentive -0.496*** -0.459*** -0.407***
(0.162) (0.132) (0.141)

# of obs. 3899 3899 3899
# of clusters 27 27 27
Mean of DV 0.321 0.321 0.321
Ministry FE No Yes Yes
Year FE Yes Yes Yes
Province FE No No Yes

Note: In this table, we investigate whether external shocks to a policy exper-
iment's sites and the local of cials affect its likelihood of being rolled out as a
national policy. Panel A reports the second stage of a 2SLS regression where we
use the interaction term between area of land unsuitable for agricultural use and
national interest rate to instrument for the land revenue (in logarithm) received
by the local government. The average log land value is 5.27, with a standard de-
viation of 3.97. Standard errors are clustered at the county level. We report the
rst stage results in Appendix Table A.14. Panel B is an analysis focusing on po-
litical rotations that happened afterthe selection of experimentation sites. At the
experiment-by-prefecture level, we calculate the difference in career incentives
between the leaving prefectural of cial and his immediate successor. Rotation
is a dummy variable indicating political turnover during the experimentation,
which is de ned to be the period between the start of the rst round of exper-
imentation and two years after the last round. An average positive rotation is
accompanied with an incentive increase of 0.079 (s.d.=0.076). An average neg-
ative rotation is accompanied with an incentive drop of 0.055 (s.d.=0.061). The
standard errors are clustered at the province level.
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Table 4. Similarity with experimentation sites and effects of policy roll-out

Growth of GDP per capita

(1) (2) 3)

Panel A:Selection of experimentation sites
M-distance in socioeconomic conditions -0.004*** -0.004*** -0.003***

(0.001) (0.001) (0.001)
# of obs. 94,772 94,772 94,772
# of clusters 2064 2064 2064
Mean of DV 0.102 0.102 0.102
Panel B:Endogenous efforts during experimentation
M-distance in politicians' career incentives -0.001*** -0.001*** -0.0002

(0.0002) (0.0003) (0.0002)
# of obs. 55,940 55,940 55,940
# of clusters 1464 1464 1464
Mean of DV 0.088 0.088 0.088
Policy FE No No Yes
Year FE No Yes Yes
County FE Yes Yes Yes

Note: This table investigates how much of a policy's effectiveness at the national roll-out
stage can be attributed to the site selection and endogenous effort patterns at its experimen-
tation stage. The sample includes all non-experimentation counties in years that a former
policy experiment is being rolled out as a national policy. In Panel A, we look at the Ma-
halanobis distance between experimentation and non-experimentation counties for a given
policy experiment, in terms of their socioeconomic conditions. In Panel B, we investigate Ma-
halanobis distance between the experimentation and non-experimentation sites in terms of
political incentives, where career incentive is measured by the tted probability of a prefec-
tural party secretary's political promotion, as detailed in Appendix Section B.1. The estimated
covariance matrix in computing a Mahalanobis distance is tted by the observed distribution
of the data. Mahalanobis distances, in both panels, are standardized to mean zero and unit

variance. Standard errors are clustered at the county level.
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A Additional institutional background

A.1 Other forms of policy experimentation

While we focus in this paper on the form of policy experimentation through experimenta-
tion points, it is important to note that policy learning in China also takes place in several
other forms that may not squarely t into the conventional de nitions of policy experi-
mentation (Heilmann 2008b).

Speci cally, there are three such forms of policy learning. First, “interim policies”
(Shixing/Zanxing). These are provisional policies with clear expiration dates, but they
typically apply to the whole country and do not have regional variation. This approach
is often used to gure out implementational logistics of a policy before nalizing them in
the national legal documents, rather than to learn about the cost and bene t of the policy
itself. Second, “demonstrational zones" (Shifanqy. These are regions selected as “positive
examples” in implementing certain policies, which the central government encourages
the rest of the country to emulate. The main purpose of setting up these zones is not
to learn about the policy, but to promote the diffusion of a new policy among the local
governments. Third, a number of policy experiments target rms (rather than a specic
region). The main purpose of such experiments is often to guide the reform of state-
owned enterprises.

A.2 Background of four policy experimentation examples
A.2.1 Carbon emission trading

In October 2011, the National Development and Reform Commission designated seven
regions to participate in the pilot of carbon emission trading, including Beijing, Chongqging,
Guangdong, Hubei, Shanghai, Shenzhen and Tianjin. These experimentation sites were
required to design and set up their own carbon markets, following certain general guide-
lines provided by the central government. Speci cally, the experimentation sites had the
discretion to determine details like the coverage of the local carbon market, the emis-
sion target, and the allowance allocation, etc. Different from the traditional “cap and
trade" system, China's carbon markets all followed a less stringent “tradeable perfor-
mance standard" system, where the regulator sets benchmarks for carbon emissions per
unit of output and allows emitters to trade allowances (Cui, Zhang, and Zheng 2021).

The seven pilot carbon markets started operating in 2013, with carbon allowances
varying from 30 MT in Shenzhen to 338 MT in Guangdong, and emission coverage vary-
ing from 33% in Hubei to 60% in Tianjin. Despite being riddled with controversy re-
garding its effectiveness, activeness, and economic impacts, the carbon emission trading
system was rolled out to the whole country in 2021, after China announced its carbon
neutrality plan.
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A.2.2 Separation of permits and business licenses

In order to simplify the administrative process of starting a business, the Chinese govern-
ment started a policy experiment on separating permits and business licenses. With the
combination of multiple business credentials, enterprises are able to conduct regular busi-
ness operations by virtue of the business license alone, instead of applying for permits
from different government branches. Starting in Shanghai in 2015, the experimentation
was coordinated by the Ministry of Commerce. More prefectures were included in the
second wave of experimentation in 2017. A year later, separation between the business
permit and license was carried out on the rstlot of 106 administrative approval items for
enterprises nationwide.! The government continued to experiment with this policy after
that, aiming at expanding the scope of the policy to more items requiring administrative
approval.

A.2.3 Agricultural catastrophe insurance

Featuring high payout ratio but low market demand in terms of risk perception, the agri-
cultural insurance in rural areas has had relatively low participation rate. Starting in
2017, the ministry of agriculture started piloting for catastrophe insurance that features
premium subsidies, creating stronger incentives for farmers to voluntarily participate in
the program. The rst round of experimentation explicitly targets 14 provinces, initially
covering farmers of basic grains and selected oil crops and livestock. The list of insured
risks was extended in 2019. Until 2021, the government hasn't yet explicitly rolled out
the policy to the entire country. Despite the extended list of insurers, increased liability
and coverage, some argue that the lack of critical data, under-developed technique, and
the lack of awareness in most rural areas still stand in the way of fostering rural resilience
(Yu and Yu 2020).

A.2.4 Fiscal empowerment reform

In the Chinese administrative hierarchy, each province administers several prefectural
cities, and each prefectural city administers a number of counties. Many have argued
that when prefectural cities have scal control over counties, the lack of scal autonomy
of rural counties would hinder their economic development (Wang 2016; Bo 2020). To
address this issue and to foster county economic growth, in 2003, the central government
started a large-scale policy experimentation on county scal empowerment reform. As il-
lustrated in Appendix Figure A.26, the reform primarily empowers counties by attening
the government hierarchy: before the reform, prefectural cities have scal controls over
counties, while after the reform, counties can bypass the prefectural government and di-
rectly respond to the provincial government. Within a decade, more than 1,100 counties
in China were assigned as the experimentation sites of the reform. The experimenta-
tion was rolled out in multiple waves. Based on the central government's document that

1. Seehttp://english.www.gov.cn/policies/latest_releases/2018/10/10/content_281476529291118.htm
for details
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guides the scal empowerment reform, we collect information on the timing at which
participating experimentation sites began the scal reform.

As summarized in Li, Lu, and Wang (2016), the existing literature studying the county
scal empowerment reform reports mixed ndings on its effectiveness in promoting local
GDP growth, which is highly sensitive to the sample period being used for the analysis.
Such mixed ndings in the literature could be attributed to the fact that the reform has
heterogeneous impact on localities with different economic conditions, and there exists
large differences in the underlying site selections throughout the experimentation.

A.3 Government organizational reform

We use the context of China's government organizational reform to understand the orga-
nizational environment under which policy experimentation take place.

Since 1998, China has been conducting a series of vertical managementChuizhi Guanl)
reforms. Such reforms essentially switch central government ministries and commissions
from multi-divisional form (M-form) to unitary form (U-form), by shifting the administra-
tion of local bureaus in terms of their personnel, nance, and facilities from the local gov-
ernments to the corresponding central ministry or commission. For example, before 1999,
local securities regulatory bureaus were under the jurisdiction of provincial governments
(M-form). After the vertical management was implemented in the security regulatory
bureaus in 1999, they came under the direct administration of the central government's
Securities Regulatory Commission (U-form).

The literature on organizational theory distinguishes between two types of organiza-
tional structure (Chandler 1962; Williamson 1975): multi-divisional form (M-form), which
consists of self-contained units in which complementary tasks are grouped together; and
unitary form (U-form), which consists of specialized units in which substitutable or sim-
ilar tasks are grouped together (see Appendix Figure A.27 for an illustration of the dis-
tinction between M-form and U-form organizations). While the U-form organizational
structure can better take advantage of the economies of scale, the M-form structure pro-
vides more exibility for experimentation. Under the M-form, local managers are able to
ensure attribute matching across multiple dimensions, which makes it easier to carry out
local experimentation. In contrast, under the U-form, inter-organizational coordination
is needed to achieve attribute matching, which complicates potential experimentation
(Qian, Roland, and Xu 2006).

The vertical management reforms took place in a staggered fashion over an extended
period of more than two decades. See Appendix Table A.26 for a list of the ministries that
underwent the vertical management reforms and the years at which they took place.
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B Auxiliary data sources

We match our dataset on policy experimentations with several additional sources of data,
which we describe in detail below.

B.1 Biographical information of politicians

We collect detailed biographical information on the universe of Chinese central ministers
and local (provincial and prefectural) leaders during our four-decade sample period. For
each politician in our sample, we have information on his hometown, date of birth, level
of education, current job title, past work history, etc.

Following Wang, Zhang, and Zhou (2020), we estimate each politician's ex antepro-
motion prospect in each year, which is a exible function of his age and of cial rank in
the bureaucratic system, and can be used as a proxy for his career advancing incentives.

Speci cally, we estimate each prefectural city leader's ex antelikelihood of promotion
in each year, as a exible function of his age when starting the term/position, position
and of cial rank in the bureaucratic system. Our data documents observations across
4,980 terms of of ce, in 333 prefectural cities in China from 1985 to 2017. At the politician
level, we document his age, educational background, current hierarchical level in the
government, previous work experience and promotion status after the term.

As described in Wang, Zhang, and Zhou (2020), mandatory retirement age varies with
the hierarchical ranking of a city leader, so both the age and hierarchical level of city
leaders at the start of their of ce term largely determine their likelihood of promotion.
We therefore estimate the effects of initial age and hierarchical rank at the start of of ce
(start age and start level, respectively, and their interaction term) on promotion likelihood.

Speci cally, we use a Probit model with the estimated coef cients to construct the
career incentive index as follows:

Ypt = F 1 a startag@t+6 levelt + § startage: level . (4)

Note that t here stands for term of of ce. The observational level is prefecture by term,
so the career incentive index we constructed will be a xed value throughout a given term
of of ce. Appendix Table A.29 shows the estimated coef cients in the rst stage. The rst
two columns shows estimates by LPM and column 3 and 4 shows estimates by Probit.
The sign and magnitude of the estimated coef cients are consistent with Table 2 from
Wang, Zhang, and Zhou (2020).

B.2 Government organizational structure

We collect information on the organizational structure of all government ministries and
commissions in China in the past four decades. Following the de nition of Qian, Roland,
and Xu (2006), we categorize each central ministry/commission as either an M-form orga-
nization or a U-form one. Some central ministries and commissions, such as the ministry
of foreign affairs, only operate at the national level and do not have local branches, and
are therefore not applicable to the M-form/U-form distinction.
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We also collect detailed information on government organizational reforms in China
during our sample period, which enables us to identify ten cases in which an M-form
ministry/commission switches into U-form after a certain year. The panel is unbalanced
due to ministry cancellations and mergers during this period. For ministries that merged
with each other, the unit of analysis is the eventually merged ministry throughout the
sample period.

B.3 Local socioeconomic conditions

We collect comprehensive panel data on regional socioeconomic conditions from the an-
nual statistical and economic yearbooks published by the national bureau of statistics,
which covers all the provinces, prefectural cities, and counties in China between 1993
and 2018. The data contains detailed information on economic growth, demographics,
and public good provision, and can be matched to the experimentation point status as-
signed by each round of the policy experiments.

B.4 Local scal expenditure

We collect county-level scal revenue and expenditure data from the National Prefecture
and County Finance Statistics Yearbooks between 1993 and 2006. The dataset covers all
counties in China, and provides detailed yearly information on scal revenue and ex-
penditure by each domain. Over our 14-year sample period, the de nitions of the scal
expenditure domains changed several times, but six broadly de ned domains remained
consistently reported every year: general administrative cost, infrastructure, economic
production, agriculture/forestry/ shing, science/culture/education/medicare, and oth-

ers. We thus focus on these six domains, and match every policy experiment during this
period to its most relevant scal domain.

B.5 Land revenue of the local government

We measure land revenue received by the local government, particularly those driven by
the amount of land suitable for real estate and commercial properties development and
local demand shocks. We use the interaction of both as an instrumental variable for the
land revenue income of local government, following Chen and Kung (2016).

We match land revenue data (based on Fiscal Statistical Compendium for All Prefec-
tures and Counties, from which data is available for the period 1999-2006, and the web-
site of the Land Transaction Monitoring System, http://www.landchina.com, for 2007-
2008 data) with geographic elevation data from United States Geographic Service (USGS)
Digital Elevation Model (DEM) at 90-meter resolution, which allows us to estimate the
percentage of land unsuitable for real estate development. Moreover, we match the land
revenue data with the housing price data from the Statistical Yearbook of Regional Economics
(2000-2009), which proxies for land demand. We used the interaction of both as an instru-
mental variable for the land revenue income of local government. The construction of
such instrumental variable follows essentially that of Chen and Kung (2016).
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B.6 Five Year Plans

We collected all the documents from the Five Year Plans issued by the State Ministry and
all its branches, which normally contain detailed economic development guidelines as

well as targets for all its regions. When a policy experimentation is mentioned in one of

the Five Year Plans, the central government demonstrated solid resolution to promote the
idea of the policy and track progress of its implementation.

B.7 Local political and social unrest

We compile data on episodes of political and social unrest throughout China from three
different sources: the China Strikes project (2002-2011), the China Labor Bulletin (2012-
2020), and the Global Database of Events, Language, and Tone (GDELT, 2014-2020), some
of the largest databases on political events. See https://chinastrikes.crowdmap.com/ for

the China Strikes website, https://clb.org.hk/en for details of the China Labor Bulletin

data, and www.gdeltproject.org for details of the GDELT Project.
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C Organizational structure and experimentation tendency

While many factors could contribute to the patterns of the number of policy experiments
initiated over time, we next explore a particular set of factors related to the organizational
structures of the political bureaucracy and the compatibility of different structures with
the ability to coordinate and implement complex policy experimentation.

Theories in organizational economics distinguish between two particular types of or-
ganizations that may have rst-order implications for the ability of the organizations to
coordinate experimentation. The multi-divisional form (or M-form) organizations consist
of self-contained units in which complementary tasks are grouped together. In the con-
text of political organizations, a typical M-form structure entails that local, say provincial
government, has jurisdiction over its own bureau of nance, bureau of labor, bureau of
agriculture, and bureau of education, etc. As a result, each provincial government can
function as a standalone unit and coordinate policies and tasks across bureaus within the
localities without necessarily the need to coordinate with other localities. In contrast, the
unitary form (or U-form) organizations are decomposed into specialized units in which
substitutable or similar tasks are grouped together. In the context of political organiza-
tions, a typical U-form structure entails that central government has jurisdiction over the
ministry of nance as well as its local bureaus in each province, for example. As a result,
policies related to nance can have a streamlined procedure for implementation as the
national nance ministry can directly coordinate its local counterparts in each locality.
In other words, the M-form organizations are more decentralized and atter, while the
U-form organizations are centralized and vertical.

M-form and U-form organizations represent an organizational trade-off between ex-
ibility and ef ciency. Under the M-form structure, local managers are able to ensure at-
tribute matching across multiple dimensions, making it substantially easier to carry out
small-scale yet complex experiments that may involve coordination across several arms of
the government. On the other hand, under the U-form structure, inter-unit coordination
is needed to achieve effective attribute matching, which complicates and hinders small-
scale experiments. However, the U-form organizations bene t from potential economies
of scale: policies are easy to scale up to the entire country under U-form organizations,
and standard decision-making can ensure that the same, compatible policies in a particu-
lar domain are implemented throughout the country.

Accordingly, one often observes M-form organization structure in government bu-
reaucracy for small government or government at earlier stage of the development, and
U-form organization for developed polities where gains from economies of scale may
outweigh exibility. As described in Section A.3, the Chinese government has under-
gone a series of restructures of its organizations, moving away from M-form to U-form
across many ministries and government commissions, and shifting the control over the
ministries' personnel, funding, and property rights from the local governments to the
upper-level ministerial units.

We formally examine whether the M-form organizations in government bureaucracy
are better at facilitating policy experimentation, and U-form organizations are relatively
worse at coordinating and initiating such experiments. In particular, we identify the im-
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pact of a M-form to U-form transition on the number of policy experiments initiated by
the ministry or commission. Following an event study design, we estimate the following
speci cation:

ymt = @ DE¢ by+ dn+ G + #n, (5)
k

where ymt is the total number of policy experiments initiated by ministry/commission

m in year t, and D'r‘nt is the years relative to ministry/commission m's switches from M-
form to U-form. We include a full set of ministry/commission xed effects ( dy), as well
as a full set of calendar year xed effects (), allowing us to exploit variations within
ministry/commission and exploit the fact that different ministries/commissions went
through the M- to U-form transition in different years. The baseline speci cation clus-
ters the standard errors at the ministry/commission level.

Appendix Figure A.28 plots the non-parametrically estimated D'r‘nt coef cients. Con-
sistent with the theoretical predictions, following the transition to U-form, we nd that
the vertically managed ministries signi cantly decrease the amount of policy experimen-
tation they administer. The decrease is substantial in magnitude, representing a 59.4%
reduction in the number of policy experimentation initiated over the rst three years after
the organization restructuring, relative to the average level just prior to the U-form transi-
tion. Suggesting a causal interpretation, we do not nd any noticeable pre-trend leading
up to the U-form transition; in other words, there does not appear to be strategic timing
of the U-form transition targeting ministries or departments on particular trajectories in
terms of the policy experiments they initiated, neither are there substantial preemptive
experiments just prior to the transition away from M-form organization.

Taken together, the results presented above indicate that the at, decentralized orga-
nizational structure provides the exibility and relative easiness to coordinate, which in
turn facilitates policy experimentation. At least part of the decline in the number of ex-
periments in the recent decade that we observe is due to a shift away from the at, multi-
division organizations of the state ministries to a more centralized structure that bene ts
from the economies of scale, which may be an inevitable outcome as the development
reaches a relatively high and mature level. A simple back of the envelope calculation
suggests that one could attribute a reduction of ve policy experiments per year to the
shifts of ministries to U-form. Though importantly, such a shift to U-form organizations
that bene t from the economies of scale may push against the increasingneed for policy
experimentation, as reforms and the policy space become more complex and uncertain
with the social and economic development.
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D Potential reasons for positive selection

D.1 Unlikely explanations of the observed positive selection

What may explain the positive selection of experimentation sites? We next document a
number of stylized patterns that could help rule out certain explanations.

Ex ante policy uncertainty = One may speculate that, depending on the ex anteuncer-
tainty that the central government holds toward each policy on trial, the speci ¢ objec-
tives of the experimentation could differ and thus justify the deviation from representa-
tive sample selection. Experiments on policies that the central government is more cer-
tain about rolling out to the entire country (captured by whether the central government
speci es a timeline for such national roll-out beforghe experiment starts) might not have
learning about policy effectiveness as the primary goal. However, when we separately
evaluate the degree of representativeness in site selection among experiments that areex
ante certain and those that are ex anteuncertain (see Table 1, Panel D), we nd that the
site selection bias amongex anteuncertain policies is in fact substantially higher (average
t-statistics = 2.95) than that among ex antecertain policies (average t-statistics = 2.12).

Complex experiments Positive selection of experimentation sites could be justi ed if
richer localities — often represented by better local governance and administrative capac-
ity — may be better at carrying out the demanding trial policies and thus provide more
precise signals on the policy effectiveness. Such justi cation for positive selection could
be even stronger for complex experiments, for example, those that involve coordination
and collaboration across multiple ministries and local government bodies. Nonetheless,
as shown in Table 1, Panel E, we observe that the site selection among experiments that
are less complex, involving a single ministry or commission, deviates (slightly) further
from representative than those that are more complex, multi-ministerial experiments (av-
erage t-statistics= 2.84 vs. 2.65, respectively).

Eventual scope of policy roll-out Positive selection of experimentation sites could also
be justi ed if the intended geographic scope of the eventual policy is limited to richer
localities. While the vast majority of the policy experiments initiated by the central gov-
ernment concerns national policies, there exist different degrees of exibility in regional
targeting across policy domains. Table 1, Panel B presents the results of the representative
tests for experimentation across policy domains. We observe that experiments on policy
domains such as market supervision that are more likely to be nationally uniform are
morepositively selected (average t-statistics = 3.22) than domains such as agriculture that
are more exible in terms of sub-national targeting (average t-statistics = 1.98).

D.2 Political sources of deviation from representative sample selection

Could positive selection occur even if the central government genuinely intends to con-
duct representative experimentation, as suggested by the National Development and Re-
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form Commission? Does the central government have alternative goals or constraints that
prevents it from executing representative sample selection? In this section, we investigate
the political factors that lead to the sample selection.

Local politicians' career incentives  We rst examine how the prefectural leaders' in-
centives for career advancement affect their participation in policy experimentation.

A number of patterns suggest that local politicians' incentives to positively represent
the results of policy experiments indeed play a role in generating positive site selection.
First, on average, participation in successful policy experiments is associated with a 22.3%
increase in promotion probability for the corresponding local politicians (see Appendix
Table ?7). When local politicians are facing stronger career incentives in a certain year,
they may have stronger motives to improve their portfolio of political achievements, in-
cluding through participation in important and successful policy experiments (Wu 1995;
Huang 2000). Second, we nd that the deviation from representativeness is not nearly as
severe at the province level, as compared to the choices of speci ¢ prefectures and coun-
ties to be the experimentation sites (see Table 1, Panel C). Third, experiments are closer
to being representative if the site selection is assigned by the central government directly
rather than involving voluntary participation by the local government (see Table 1, Panel
F).

To test this hypothesis more formally, we follow Wang, Zhang, and Zhou (2020) and
estimate each prefectural city leader's ex antelikelihood of promotion in each year, as a
exible function of their age (relative to retirement) and of cial rank in the bureaucratic
system (capturing the potential for upward mobility); Appendix B.1 provides details of
the construction of this measure.

Then, we estimate the following econometric model by exploiting within-prefecture
changes in leaders' political incentives:

ypt = @ Incentivgy+ X3 b+ do+ o + #y, (6)

where y is the number of policy experiments in prefectural city pinyear t; Incentivey is
the estimated promotion incentive index for the political leader of region  pinyear t; and
th is a vector of time-variant regional control variables. Importantly, we control for full
sets of region xed effects and year xed effects ( d, and g, respectively), thus identifying
the political incentive effects from within-prefecture, across-year discontinuous changes
in career incentives, due either to politicians' aging and changes in their opportunities for
promotion or to local leaders' routine turnover.

As shown in Appendix Table A.27, Panel A, when the prefectural leaders have stronger
promotion incentives, the corresponding localities engage in signi cantly more policy
experiments. This result is robust if we adopt an alternative de nition of career incen-
tives exploiting the jump of promotion probability at the age cutoff 58. In Appendix
Figure A.29, we estimate a standard regression discontinuity model,

Yit = a+ t Dyt + by(Xit 58 + baDjt(Xit  58) + #;
where Yij; is the total number of policy experiments that prefecture i carries outin year
t, and Dj; is a dummy variable capturing whether the prefecture leader hits the age limit.
Figure A.29 plots the results. Consistent to our ndings in Table A.28, we nd the
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politicians with lower promotion incentives participates in less policy experiments. The
RD point estimate is -0.267** (0.122).

Reassuringly, we do not observe similar effects with the promotion incentives among
the preceding politicians who should not have direct in uence on subsequent engage-
ment in policy experiments (see Appendix Table A.28). Moreover, such effects of pro-
motion incentives are almost entirely driven by policy experiments initiated by M-form
ministries (see in Appendix Table A.27). Since the U-form ministries are directly admin-
istered by the central government, the local politicians would have neither capacity nor
incentives to in uence experiments initiated by U-form ministries (as compared to those
initiated by M-form ministries). This is because U-form initiatives are not under the juris-
diction of local governments, and, as a result, local politicians receive less credit for suc-
cessful experimentation. This pattern also suggests that our ndings are unlikely driven
by omitted confounding factors: an omitted factor could confound our results only if it
were correlated speci cally with policy experiments initiated by M-form ministries.

Political patronage  Misaligned incentives could also be present within the central gov-
ernment — between the policy experimentation coordination bodies such as the National
Development and Reform Commission and the speci ¢ ministries in charge of the experi-
mentation. Given the potential political rewards associated with successful policy experi-
mentation, political patronage — prevalent in China's political system (Fisman and Wang
2015; Fisman et al. 2020) — could also shape the selection of experimentation sites, due
to reasons such as favor exchange, higher trust among political patriots, and ministers'
better control over local implementation.

To investigate this hypothesis, we exploit the inter-temporal changes in a region's con-
nection to each ministry caused by the turnover of ministers at the central government
level. Speci cally, we de ne a province as connected to a ministry if the current minister
used to work full-time in that province before becoming the minister. To the extent that
the local governments cannot in uence the appointment of central ministers, the turnover
of ministers can be regarded as exogenous shocks to the province-ministry connections.

We estimate the following econometric model using ministry-province-year level data:

Ympt = @ Connectiopt+ dnp+ G + #npt, (7)

where ympt is the number of experiments assigned to province p by ministry m in year
t; Connectiom,pt is @ dummy variable indicating whether the minister of ministry m in
year t used to work full-time in province p; and q is year xed effects. Importantly, we
include dyp, province-by-ministry xed effects, which isolate the changes in a locality's
connection to a particular ministry driven by minister turnovers.

As shown in Table A.23, Panel A, when a region becomes connected to a minister,
the number of experiments assigned to that region increases immediately by 28.8%.2 The
effects are almost entirely driven by cases where the central ministry directly assigns the
experimentation sites, while there is no comparable effect when the experimentation sites

2. In Appendix Figure A.25, we plot the event study estimates around ministers' turnover. The absence
of a pre-trend suggests that being connected to a ministry due to turnover of a central minister is indeed
likely to be orthogonal to the counterfactual trajectories of local governments' experimentation behaviors.
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are selected via voluntary participation (see Appendix Table A.23). This suggests that the
political patronage in experimentation site selection works through top-down favoritism.

Accounting for observed positive selection Overall, the factors associated with mis-
alignment across the political hierarchy could account for nearly 50% of the positive se-
lection in experimentation sites that we observe. We provide several quantitative assess-
ments of these factors in contributing to site selection in Appendix F.
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E Optimal experimental design simulations

In addition to learning about the true underlying treatment effects and persuading other
agents who might hold different priors, the central government as a decision maker may
carry alternative objectives. If this is the case, then the unrepresentative roll-out of ex-
periments may be justied. We conduct a quantitative exercise to examine that if we
incorporate two speci ¢ objectives — the central government caring about subjective ex-
pected utility from the policy, or about the welfare of the experimentation sites — how
much of the positive selection that we observe can be justi ed.

For the following simulations, we use data from three policy experiments with t-
statistics on GDP per capita at the 25th, 50th, and 75th percentiles: (1) "Reform of Com-
prehensive Administrative Law Enforcement System for Business" ( t-stat = 0.08), (2) "Na-
tional Care and Service System for Left-behind Migrant Children in Rural Areas" ( t-stat=
0.53), (3) "Tax Classi cation and Coding of Goods and Services" (t-stat = 8.52).

E.1 Simulations with ambiguity aversion following Banerjee et al. 2020

Overview First, we examine the incentives of subjective expected utility, in addition to
learning and persuasion. Following Banerjee et al. 2020, we simulate the optimal exper-
imentation design, parameterizing the model based on the experimentation setup and
estimated heterogeneous treatment effects from Section?? As predicted by Banerjee et
al. 2020, when the decision maker (central government) places heavier weight on its sub-
jective expected utility, deterministic experimentation becomes more justi ed than ran-
domization. However, even if we place 100% of the weight on the decision maker's sub-
jective expected utility, the optimal design of the deterministic experimentation would
only induce positive selection with mean t-stats = (0.006, 0.051, -0.006) for each of the
three experiments, which is substantially lower than the positive selection that actually
occurs. Under reasonable assumptions, motivations to maximize subjective expected util-
ity alone is not able to justify the level of deviation from representativeness in experimen-
tation site selection that we observe.

Banerjee et al. 2020 present a model wherein a decision maker (DM) must balance
maximizing their own subjective expected utility, a function of the DM's priors, against
maximizing expected utility for others with potentially hostile priors.

Speci cally, the DM aims chooses experimental design e and allocation rule a (a map-
ping of experimental data to policy decision) to maximize the decision problem (DP):

| Engelu(p,a(ey)]+(1 | )'ﬂ%iﬂ Enelu(p,aley))]

where H is the set of all relevant priors, hgis the DM's own prior, pis a vector of treatment
effects conditional on covariates, a(e y) is the allocation rule dependent on experimental
assignment e and outcome data y, u(p,a) is the average treatment effect of the policy,
and | 2 [0, 1] a parameter controlling how much the DM values their own utility relative

to satisfying other priors. Thus, pure subjective utility maximization is the case where

I = 1.
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We simulate the optimal experimental design for each of the three policy experiments
with the following procedure:

1. We rst compute the vector of treatment effects p for each county that receives treat-
ment, using a difference-in-difference speci cation with controls for pre-experiment
GDP and province xed effects. There are (49, 946, 138) counties that receive treat-
ment during the rst waves for the three experiments. Using these treatment effects,
we then impute treatment effects for the non-treated group based on the covari-
ates GDP and province. The total sample consists of 2,010 counties, and the mean
treatment effect is an increase in GDP per capita of (6.00%, 17.75%,4.90%) over the
pre-period quantity (s.d. = (17.00%,28.88%, 25.90%)).

Since the number of covariates in uencing the outcome must be larger than the size
of the treated sample (otherwise, the experiment may be suf cient to characterize
the effect of the covariates and perfect information is attained), we split the pre-
experiment GDP into 2,010 bins corresponding to the 2,010 counties.

2. Next, we construct the space of priors H. Each prior h, consists of 10 sub-priors
Ps 2 hp which are equally weighted in likelihood. Each sub-prior consists of 2,010
expected treatment effects (one per county) subpriof,c 2 hpy 2 H, following the
data generation process:

subpriof,c = be+ gp,+ hpge g U] 2b, 2t7],h U[ bmax bmax]

where ps indexes a particular sub-prior, cindexes a county, b is the true treatment
effect, b the mean treatment effect, and by the largest observed treatment effect.
Hence, the sub-prior can be broken into three terms: the true treatment effect by,
an idiosyncratic bias on the effect of the treatment for each prior g, and random
noise hpc. Hence, the expected value of each sub-prior's treatment effect is the true
treatment effect.3 We construct 1,000 priors to form H and run the simulation with
the DM holding each of these priors as their own ( hg) with the other priors treated
as hostile.

3. Then, we construct the space of potential solutions to the DP. A solution to the DP
consists of an experimental design e and an allocation rule a. Each experimental
design randomly draws counties equal to the number of counties treated under the
real experiment for treatment. 1,000 of these experimental assignments are gener-
ated in the simulation. The allocation rules take the form

a(ey) = 1y'+ d> y7]
where y1,y? are the mean outcome for the treated and non-treated groups respec-
tively, and dis a parameter that can be adjusted to characterize different potential
allocation rules. 5valuesof d: f 2b, b,0,b,2bg are selected to construct 5 alloca-

tion rules. Thus, there are 1000 designs X 5 allocation rules = 5,000 random potential
solutions to the DP.

3. We formulate priors as being composed of discrete sub-priors rather than a continuous distribution
for computational feasibility.
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4. Once the priors and potential DP solutions have been constructed, we proceed
to maximize the DP by nding the optimal solution for each prior h 2 H. We
solve eleven versions of the DP for each prior, corresponding to | 2 f 75jx 2
f0,1,...,1@g. For each of these (deterministic experimental design) solutions, we
then compare its expected value to the expected value under the RCT experimental
design (where the set of sampled experimental designs is taken as representative of
the total), and select whichever is higher as the optimal solution. 4

5. Once an optimal experimental design has been found for each prior, we compute
t-statistics for group balance under the design and store it.

6. For each set of parameters, we repeat steps 1 - 5 for 1000 times total, given that
the priors (and treatment effects under the general experiment case) are randomly
generated.

The results from these simulations are displayed in Figure A.30. Mean t-statistics are
(0.006, 0.051, -0.006) for the Law enforcement for business, Care for left-behind children,
and Tax classi cation policies respectively.

Differential quality of information: Selection of experimentation sites may be in u-
enced by the fact that counties may be differentially capable of running experimental
policies, resulting in differential quality of the informational signal arising from selected
counties for treatment. Given that richer counties typically have more government capac-
ity and ability to execute on complex policies, we extend the Banerjee model to include
this concern of differential quality by scaling the treatment effect by the county's GDP
relative to the maximum, so that TEagjustede = TECGDgn?azcmum'

The results from these simulations are displayed in Figure A.31. Mean t-statistics are
(-0.001, 0.001, -0.001) for the Law enforcement for business, Care for left-behind children,

and Tax classi cation policies respectively.

Experimental subject consent: If an experimental policy allows for subjects to opt-in
(or opt-out), this may also induce selection in counties treated. We model this considera-
tion in the simulation by only selecting treatment sites where the true treatment effect is
greater than 0.°

The results from these simulations are displayed in Figure A.32. Mean t-statistics are
(0.162, 0.052, 0.862) for the Law enforcement for business, Care for left-behind children,
and Tax classi cation policies respectively.

4. In practice, the expected value of the optimal experimental design and RCT may be equal for a given
prior due to the discrete nature of the prior distribution. In these cases, we assign the “indicator' variable
for optimal RCT vs. deterministic design a value of 0.5 and take the t-statistic from the deterministic design.

5. This places a strong assumption that counties know the true treatment of a given policy: introducing
noise would weaken selection effects.
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E.2 Simulations with welfare considerations following Narita 2021

Overview Second, we examine how the optimal experimentation design would change
if the decision maker incorporates considerations over the welfare of the experimentation
sites. Narita 2021 demonstrates that deviation from full randomization may be justi ed
when the sample size is nite, and there exists suf ciently large heterogeneous treatment
effects as well as heterogeneous welfare from receiving the treatment policy (either cap-
tured as experimentation subjects' willingness to pay, or benevolent social planners' wel-
fare weights across subjects). We again simulate the optimal experimentation design,
parameterizing the model based on the experimentation setup and estimated heteroge-
neous treatment effects from Section ?? We nd that the central government would have
to place almost the entirety of its welfare weights on the locations that were selected as the
experimentation sites in the early waves in order to justify the observed degree of positive
selection, suggesting that the observed positive selection of experimentation sites could
be optimal only if extreme ex anteinequality is inherent to central government's objective
function.

Narita 2021 presents a model that incorporates the welfare of subjects into the exper-
imental design process. Speci cally, alongside the DM's priors on predicted treatment
effects, subjects also have their own willingness to pay for each treatment. This infor-
mation is used to construct the Experiment-as-Market (EXAM) design, which provides a
price-discriminated competitive equilibrium such that:

1. Subjects are given a budgetb, so that the price of a treatment pi = ae+ b; is de-
creasing in predicted treatment effect e for each treatment t (which in our case is
simply a treatment and control). Thus, a solution musthave a< 0

2. Subjects maximize utility, satisfying
(Pi)t 2 arg max, , pStpitWit  S.t. StpitPre, Db

where i indexes a subject,w;j; is the subject's willingness to pay for a treatment, and
pit is the probability that the subject i receives treatmentt.

EXAM holds two nice properties, namely that (1) no other experimental design Pareto
dominates EXAM in expected treatment effect or WTP, and (2) any parameter estimable
without bias under RCT, including the ATE, is also estimable without bias under EXAM.
The general algorithm to nd the EXAM equilibrium is laid out in Appendix 3B of Narita
2021.

We follow the same algorithm to nd the equilibrium probabilities of treatment, using
treatment effects as described in step 1 of Section E.1 and willingness to pay following:

(

0 for t = control

bc+ he h  U[ Dbmaxbmax] fort = treatment

Furthermore, counties are endowed with a budget b, whose valuation follows the pdf
of the distribution Beta (d,10 d) where 1 d 10. Given that the beta distribution
only has a support on [0, 1], GDP values are scaled according to the formula: GDPs¢5jeq=

%m and the budget allocated to a county i is therefore by = Beta(d, 1  d)(GDPscgjeq)-

Wt =
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Higher values of dgive a greater budget (and place more welfare weight) on counties with
a greater GDP per capita, while a d = 5 valuation has no bias towards wealthier or poorer
counties.

We generate 1,000 sets of WTPs using this data generation process and compute the
set of optimal (p.;) that clear the market. For each set of optimal prices, we generate 1,000
experimental assignments based on the implied probability of treatment and compute the
mean t-statistic for this set of WTPs. Appendix Figure A.33 shows optimal t-statistics for
simulations calibrated using three different policy experiments conducted in China.
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F Accounting for positive selection of experimentation
sites

We argue that those political distortions indeed constitute a substantial part of the devi-
ation from representative experimentation. To quantify the exact magnitude of deviation
caused by those political concerns, we constructed a policy by prefecture dataset pooling
all those features we explored in the previous sections, including political patronage, ca-
reer incentive, and political unrest (from Section D.2). For the baseline, we estimate the
following econometric model using policy-prefecture level data:

Yep= a Ingdppgp+ Distortionsgpb+ Jpt+ €cp. (8)

Appendix Table A.30 shows the marginal effect of Log GDP per capita on the prob-
ability of being chosen as an experiment site. Positive selection bias is observed across
columns. In columns 2 and 4, when those political distortions are controlled, the regres-
sion coef cients reduces to only half the amount without controls.

To answer this question from another direction, we ask ourselves how much deviation
political distortions actually brings us. We begin with estimating a similar model as Equa-
tion 8, but without the explicit GDP per capita term. We then do a back-of-the-envelope
calculation computing the prior probabilities (the propensity scores) of prefectural units
receiving chances of experimentation given their level of distortion.

Appendix Figure A.34, Panel B shows the distribution of t statistics of the representa-
tive test, as described in Section 5.1, when we assert a non-stochastic version of treatment
assignment mechanism. In this setting, those prefectural units with the top k propensity
score get chosen as experimentation spots, wherek corresponds to the number of sites
chosen for each policy at status quo. Compared with our baseline speci cation shown in
Appendix Figure A.34, Panel A, we observe positive selection bias of even greater mag-
nitude. This is consistent with the strict nature of the non-stochastic assignment of policy
experimentation.

Moreover, we plot the distribution of t statistics of the representative test, when we
assign experimentation sites in a stochastic fashion, according to their tted propensity
scores within each policy. For simplicity, we assume the sampling procedure is i.i.d., and
the number of experimentation sites remains the same as that chosen at status quo. We
conduct 1,000 simulations and plotted the pooled results in Appendix Figure A.34, Panel
C. This speci cation is most similar, in general ideas, to the regression presented in Table
A.30, con rming the idea that all distortion factors we identi ed explain almost half of
the selection bias of policy experimentation.
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G Political incentives and differentiation during
experimentation

In addition to the increased domain-speci ¢ scal expenditure during experimentation
(as presented in Section 6), we examine whether local politicians with stronger career in-
centives differentiate their implementation activities more during trial policy implemen-
tation. Differentiation can signal effort and potentially earn political credit as a “model
experimentation site.”

In order to capture local politicians' differentiation, we measure the extent to which
local politicians issue policy experimentation documents that are distinct from the ones
issued by other politicians participating in the same experiment. Speci cally, we con-
struct pairwise text similarity among documents issued by local governments on the cor-
responding policy experiment, calculated using SimilarityNet, Baidu's state-of-the-art al-
gorithm for short-text similarity scores. 7 This exercise follows Bertrand et al. (2020) and
Acemoglu, Yang, and Zhou (2021) in spirit.

Short Text Semantic Matching (SimilarityNet, SimNet) is a framework for calculating
the similarity of short texts. With a standard input-representation-matching layer struc-
ture, it can calculate the similarity score based on two texts input by the user. It mainly
includes BOW, CNN, RNN, MMDNN and other forms of core network structure, pro-
viding semantic similarity computation training and prediction framework. It is widely
used in actual scenarios including information retrieval, news recommendation, intelli-
gent customer service, and so on.

To motivate our measure, we take the Carbon Emission Trading (CET) policy (See Sec-
tion A.2.1 for details) as an example. In this example, we start with the Interim Measures
for the Administration of Carbon Emission Trading in Shenzhen (20b%e of the rst batch
of regulations issued by the local government after the CET experimentation. This stands
as a good example because it enables us to compare vertically with a later version of the
exact policy issued by the same locality: Measures for the Administration of Carbon Emission
Trading in Shenzhen (202Zkimilarity score = 0.91), and horizontally with the ( rst) CET
regulation documents issued by other localities that participates in the experimentation.
(e.g. Fujian, 2018, similarity score=0.869; Chongqging, 2023, similarity score=0.885). This
echoes with our prior that across-regional variation of policy details is usually larger than
within-region across-time variation, because the latter comes with some bureaucratic per-
sistence.

As a placebo exercise, we also test the pairwise similarity between our baseline policy
document with a set of "irrelevant” policies. Albeit discussing a variety of themes, it could
be the writing of the bureaucrats and secretaries, or the irrelevant higher-level slogans
that drives the similarity pattern. To rule out this possibility, we take a random sample of
100 irrelevant policy documents and plot the distribution of pairwise similarity indices.
Figure A.35 shows that non of the placebo tests generate a similarity index larger than the

6. When a policy experiment turns into a national policy, the central government typically selects one of
the better-performing experimentation sites as a model site, whose experience in implementing that policy
will be promoted to the rest of the country.

7. Versions: paddlepaddle==2.3.2 , simnet_bow==1.2.1
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baseline document pair (indicated by the dashed grey vertical line). It suggests that our
measure does seem to be capturing the most important margin relevant to our research.

After constructing pairwise text similarity across documents issued by the local gov-
ernments for a speci ¢ experiment p, we measure each local governmenti's similarity
with its peers that have participated in the same experiment in a previous wave, using
the maximum similarity score among these pairs ( yj,). We estimate the following econo-
metric model:

Yip = @ Incentivg, + bX0 + 1+ dy+ g¢ + #p,
where Incentivey, is the politician's career incentives, as in Section D.2; Xi% is a set of
controls for the politicians (educational attainment and career experience in the central
government); | ; is a full set of locality xed effects; d, is a full set of policy experiment
xed effects; and g; is a full set of year xed effects. Similarly to the exercise in Ap-
pendix D.2, we exploit variations in politicians' career incentives due to the timing of the
experiments and their age relative to retirement.

The results are presented in Appendix Table A.13. We observe that, when local politi-
cians have strong career incentives, they tend to differentiate more than their colleagues
in terms of implementation details, re ecting an increase in local politicians' efforts to
achieve good results in the experiment.®

8. Such differentiation may be sub-optimal — for example, if policy solutions that are proven effective
had already been tried out by their peers in previous waves of experimentation. However, we do not have
evidence to evaluate the optimal level of differentiation during policy experimentation.
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H Accounting for the magnitude of positive selection
selection and strategic efforts' impact on national
policy roll-out due to naive inference

We have shown that the central government is not fully sophisticated in evaluating pol-
icy experiments: it cannot fully separate the in uences of exogenous shocks to the exper-
imentation sites that are unrelated to the policy experiments, such as windfalls of scal
revenue and unexpected boosts of local political incentives. In this section, we ask, if the
central government exhibits the same levels of errors with respect to the previously doc-
umented patterns of positive site selection (Section 5) and endogenous effort (Section 6),
to what extent would these patterns affect national policy roll-out decisions?

Assuming that the central government exhibits the same levels of mis-attribution er-
rors for experimentation site selection and endogenous efforts, as they do for exogenous
shocks such as scal windfalls and political rotations, and assuming that all the estimated
effects can be extrapolated linearly, we conduct simple back of the envelope calculations
to gauge the magnitude of potential biases in policy learning and policy choices originat-
ing from biased non-representative policy experimentation.

We start by estimating the elasticity of policy roll-out with respect to scal expendi-
ture, leveraging our estimates from Table 3, Panel A, Column 3. During our sample pe-
riod, land revenue accounts for 22.7% of total scal revenue. Our IV estimate thus informs
us that a 1% increase in land revenue in an experimentation county, which translates into
a 0.227% increase in total scal revenue, leads to a 0.009 percentage point increase in roll-
out probability. We thus know that a 1% increase in scal revenue in an experimentation
county is correlated with a 0.04 percentage point increase in roll-out probability. We then
multiply this number by the median number of counties participating in a policy exper-
iment (18), thus obtaining an estimated elasticity of policy roll-out with respect to scal
revenue increase of 0.72.

Using this elasticity, we calculate the impacts of scal revenue increase from two
sources - positive selection that occurs prior to the start of the policy experiment, and
endogenous effort during the experimentation period. In the former scenario, we focus
on the county-level experiments to consistently use the estimated coef cient from the
land revenue exercise. There's a 20.5% difference between the average scal revenue in
the pre-experimentation period between the treated units, versus the control units. Link-
ing this number to the estimated elasticity, the in ation in national roll-out rate related to
the observed level of positive selection, through the channel of scal revenues, would be
20.5 0.72= 14.76 percentage points.

For the second channel (endogenous scal input), we use the estimates in Appendix
Table A.31 to compute the average increase in total scal expenditure driven by experi-
mentation participation. We observe a 8.1% increase in total scal expenditure for each
additional policy experiment. Linking this number to the estimated elasticity, we calcu-
late that, the total bias related to the observed level of endogenous efforts, through the
channel of scal revenues, would be 8.1 0.72= 5.83 percentage points.

Similarly, we also calculate the impacts of political incentives on policy roll-out. Ac-
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cording to the interaction-term coef cient in Table 3, Panel B, Column 3, a 0.01 unit in-
crease in an experimentation site's local political incentives would increase the overall
roll-out likelihood by 0.0015. Linking this number to the average number of experi-
mentation sites per experiment (21), as well as the baseline average difference in polit-
ical incentives between experimentation and non-experimentation sites (0.006), we calcu-
late that the positive selection in political incentives would in ate policy roll-out rate by
15.1 0.006 21= 1.9 percentage points.

A cautionary note is that, in addition to the typical linearity assumptions made in
such back-of-the-envelope calculations, the exercises above also hinge on the assumption
that the central government exhibits the same levels of errors for experimentation site
selection and endogenous efforts as they do for exogenous shocks such as scal windfalls
and political rotations.
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| Additional gures and tables

Figure A.1: This county-level map plots the spatial distribution of policy experiments in China.
We add a count towards a county if either itself or its corresponding prefecture/province serves
as an experimentation site for each policy experiment.

A.23



Figure A.2: This gure plots the share of policy experiments in each year that has a voluntary
sign-up process for experimentation sites. We look for keywords and signs of voluntary sign-up
in the rst/ main central document of each policy experiment.
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Figure A.3: This gure plots the share of successful policy experiments in each year. A policy
experiment is de ned as a “success" if we see evidence from a central government document that
it eventually rolled out to the entire nation.
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Figure A.4: This gure plots the share of successful policy experiments in each year. A policy is
de ned “success” if it is adopted by 2/3 of the provinces during and after the experimentation.
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Figure A.5: These gures plot the count of policy experiments over time, by policy domains.
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Figure A.6: This gure plots the share of policy experiments in each year that has detailed
timelines of roll-out delineated in the rst and main experimentation document. We consider
these experiments as relatively more ex antecertain.
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Figure A.7: This gure plots the share of policy experiments in each year that requires
multi-department cooperation. For those policies, more than 1 ministry posted policy documents
to lay out details about the experiments.
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