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Canlocal democratic decision-making in authoritarian environments
increase or pacify civic engagement and government accountability? Here
we conducted anintervention reaching over 20 million people in China.

Communities were randomly assigned such that citizens in treatment
communities were invited to deliberate and make collective decisions

on how local community budgets were allocated through both in-person
and online communication channels (participatory budgeting). We find
that participatory decision-making in community budgeting increased
awiderange of civic-engagement behaviours outside of the budgeting
domain 6 months after the start of the intervention. Residents in treatment
communities reported more need forimprovement from the central
government, providing a potential foundation for seeking accountability
from the authoritarian regime. These changes were accompanied by amore
positive societal outlook and increased satisfaction in the country’s policies.

Annually, hundreds of millions of dollars are spent on initiatives encour-
aging citizens in developing countries to engage in civic actions and
voice opinions to their governments about local performance and
publicservice delivery'. Citizen participatory channels are designed
toincrease civic participation and improve policy-making but theintro-
ductionof these channelsinauthoritarian regimes may ease the pres-
sure for broader change, thus increasing authoritarian resilience*’.
Here, we develop and test an intervention that is designed to address
tensions on democratic resistance toauthoritarianregimes. Broadly, we
ask: do particular forms of ocal participatory institutionsin authoritar-
ian regimes help to build democratic engagement in the mass public
or pacify further actions and demands for democracy?

Whether citizens’ direct participationin localized decision-making
can improve citizen engagement and government accountability in
non-democratic political environments is at the centre of academic
debates*'*. Some theories point to the benefits of localized par-
ticipation. For example, citizens can develop a sense of agency by
sharing a granular knowledge of their local communities that gov-
ernments find almost impossible to develop” ™. Once citizens have
a voice and agency with respect to the government, they may feel
they can demand accountability from it. In contrast, partial demo-
cratic reform at the local level may reduce citizen demands for more

meaningful changes'". Contrary to the optimistic theoretical predic-
tions, many ‘community-driven development’ or ‘social accountability’
programmes fail to have animpact onincreasing citizen engagement
and government accountability due to alack of sensitivity to contexts>.

A growing area of political and behavioural sciences examines
political behaviour in authoritarian environments and has uncovered
key political processes such as responsiveness, censorship, propa-
ganda, surveillance and repression®”?2, Such work has advanced our
understanding of hidden political actions in non-democratic con-
texts, particularly how authoritarian politics may impose social and
political control and the effects of these measures on citizens’ public
opinion and participation. Despite the growing interest in the topic,
our understanding of citizens’ political and civic behavioursin authori-
tarian regimes is relatively limited®, partly because of the difficulty in
measuring and identifying the causal drivers of civic behaviours under
conditions of fear, risk and uncertainty.

Inthis Article, we assess the extent to which the building blocks of
responsive citizenship, namely, broad civic engagement and govern-
ment accountability seeking, are being established or weakened by
local participatory decision-making. Here, we define participation
as having both the option to voice and the option to engage in collec-
tive decision-making that may directly influence policy outcomes.
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We provide causal evidence by drawing from a unique field experi-
menton local participatory decision-making incommunity budgeting
(known as participatory budgeting), reaching over 20 million residents
inamegacity in China. We aim to assess citizens’ democratic attitudes
andbehaviours—their ability todemand improvement from the govern-
mentand their broader civic engagementin society—6 months after the
start of the intervention initiated by the local government. We argue
that China presentsa particularly interesting context for studying the
generative power of local participatory decision-making. Specifically,
China is home to an authoritarian regime in which the scope of civil
and political actions is limited and the central government harbours
an extremely high level of satisfaction, much more so than the local
government>?, Thus, China presents a challenging case for studying
political and civic behaviour and accountability seeking from the
central government.

Anextensive body of literature has examined participatory budg-
eting, inwhich citizens are directly involved in deciding how local com-
munities spend their resources* . Participatory budgeting startedin
Brazilinthelate1980s and has been adopted by at least 11,000 munici-
palities across 6 continents'***, Despite attracting global attention,
previous researchers point out that only a few causal evaluations of
participatory budgeting have been conducted for the case of Brazilian
municipalities?®?. Specifically, participatory budgeting channelled
larger fractions of public budgets towards investmentsin high-priority
services for citizens, such as sanitation and healthcare, thereby reduc-
inginfant mortality rates”. The first experimental evaluation® showed
that participatory budgetingincreased citizen participation and local
taxrevenue collection, channelled larger fractions of publicbudgets to
servicesidentified as top priorities by citizens, and increased citizens’
satisfaction with public services. Although existing research mostly
examined the influence of participatory budgeting on public-goods
provisionand development outcomes, little attention has been focused
onthe potential transfer of social learning in other contexts unrelated
tobudgeting.

Writings within political philosophy have long theorized how
local participatory practices can educate and socialize individuals to
be socially responsible citizens®. Theorists contend that necessary
individual qualities underlying national participation and universal
suffrage have to be fostered and developed at the local level because
itisby participating at the local level that anindividual ‘learns democ-
racy”** Related, a ‘spillover hypothesis’ is proposed in which local
participationin one’s daily occupations (such as workplaces and com-
munities) serves as a vehicle for democratic citizenship by building
more ‘political efficacy’ among citizens, which can subsequently lead
to more participation in other domains''*****, Empirical, particularly
causal, evidence in this area is scarce. Recent studies'®" present field
experimental evidence that local workplace participation canlead to
long-term changes insocietal attitudes towards generalized authority
andjusticeinboth Chinaand the United States. These findings suggest
that meaningfullocal participation—rehearsing having more authority
in social groups in which one is embedded and identifies with—may
fundamentally shift people’s world-view, even when these local experi-
ences stand in contradiction to the society’s governing context. Once
citizens collectively experience having a voice and agency withrespect
totheir local community governance, they may raise their expectations
for having avoice and feel empowered to demand accountability from
anauthoritarianregime.

In this research, we predict that individuals will increase their
broader civic participation when they collectively experience par-
ticipatory decision-making with their local community members. The
collective participation experience, when perceived as legitimate and
coming from a shared identity, will increase the general satisfaction
with decision outcomes and with the focal authority”*. However,
citizen participants may use their focal experience of community par-
ticipation as areference point to make inferences about the normative

Table 1| Primary behavioural and attitudinal outcomes

Behavioural outcomes

(1) Participate in or pay attention to policy-related meetings

(2) Express personal views to government or government officials

(3) Express personal views through media

(4) Vote in neighbourhood committee elections

(5) Participate in government-approved marches or demonstrations

(6) Petition (including writing letters and in person)

(7) Donate blood

(8) Donate money or resources

(9) Do volunteer work

Attitudinal outcomes

(1) Central and local government

How much improvement is needed for each of the following items (ranging
from 1for no improvement needed to 4 for a lot of improvement needed)?

(1.1) Central government

(1.2) Local government

(2) Societal outlooks

(2.1) To what extent are you generally satisfied with the country’s policies?

(2.2) How would you rate the overall economic condition of your city today?

(2.3) To what extent do you feel pride for being a resident of your city?

(3) Voice

(3.1) The government cares about the voice of people like me

(3.2) People like me do not have a say in what the government does

level of participationinbroad societal domains. If the level of voice or
participation allowed in a broad domain is lower than citizens’ focal
experiences in their community, citizens’ satisfaction towards the
broad authority and justice may lower'. In other words, we predict that
people’s experience of participation to be generative across domains
and may transform their sense of voice and accountability-seeking
behaviour beyond the local community.

Totest these predictions, we designed anew community-based cit-
izen participation procedureinthe public-budgeting domainin China
as partofthelocalgovernmentinitiatives, which allowed local citizens
tovoice their opinions and participatein the collective decision-making
processregarding the public-budgeting plan of the local government.
Unlike previous development projects in other countries, thisinterven-
tionisalocally designed processembedded in communities’ political
and administrative structures, without international aid, and perceived
as coming from within. Specifically, we paired local communities in
the city based on their characteristics and randomly assigned one of
each paired community to atreatment group and the otherto acontrol
group. Residentsin treatment communities were invited to participate
inbudgetary decision-making by deliberating and voting for how the
local community budget should be allocated. We measured citizens’
civic attitudes and behaviour and their general societal outlooksin a
representative sample of 7,851 residents during the same period across
communities (see Supplementary Table 1 for demographic details of
participants). Table 1shows the behavioural and attitudinal outcomes
measured.

Results

For the main analysis, we estimated the average treatment effect on
eachsself-reported behavioural and attitudinal outcome, controlling for
demographic covariates while clustering standard errors at the commu-
nity level (see Supplementary Information for robustness checks using
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Table 2 | Balance check for individual characteristics

Dependent variable:

condition
Sex: women -0.069 (0.103)
Age (years) 0.003 (0.010)
Education (levels) 0.010 (0.086)
Occupation: IT 0.036 (0.370)
Occupation: clerk -0.112 (0.400)
Occupation: farming 0.253 (0.662)
Occupation: service 0.429 (0.414)
Occupation: manufacturing 0.608 (0.484)
Occupation: military -0.741(0.917)
Occupation: unemployed 0.584 (0.495)
Occupation: retired 0.558 (0.451)
Occupation: student 0.311(0.413)
Communist Youth League affiliation -0.477 (0.386)
Chinese Communist Party affiliation 0.175 (0.256)
Other party affiliation 0.186 (1.200)
Household income (levels) 0.117 (0.129)
Constant -1.056 (1.036)

Sex, occupations and party affiliations are coded as dummy variables where 1=yes and
0 =no. *P<0.05; **P<0.01; ***P<0.001.

Table 3 | Balance check for community characteristics

Dependent variable: condition

Urban 16.785 (2,399.545)

Population -0.00001(0.00004)

GDP per district -0.0001(0.0001)

-0.054 (0.041)
0.0002 (0.0007)
-11.230 (2,399.548)

Km to center

House price per m?

Constant

*P < 0.05; **P<0.01; ***P<0.001.

randomizationinference, bootstrapping and approximate maximum
influence perturbation analysis; Supplementary Table 2). See Tables 2
and 3 for balance tests. The main analysis was pre-registered except
when otherwise noted as exploratory. All statistical tests reported
are two tailed.

Civic-engagementbehaviours

Figure 1summarizes the behavioural results. Residentsinthe treatment
communities were 33.3% (4.69 percentage points) more likely to partici-
patein policy-related meetings (95% confidence interval (CI) =[0.021,
0.073],P<0.001),86.4% (5.63 percentage points) more likely to express
personal views through media (95% CI =[0.036, 0.076], P< 0.001),
14.3% (7.01 percentage points) more likely to vote in neighbourhood
committee elections (95% CI=[0.037, 0.103], P< 0.001), 73.9% (1.88
percentage points) more likely to participate in authorized marches
or demonstrations (95% CI=[0.006, 0.032], P= 0.004), 25.0% (10.73
percentage points) more likely to donate money or resources (95%
CI=[0.071,0.143], P< 0.001) and 57.9% (12.17 percentage points) more
likely to do volunteer work (95% CI=[0.092, 0.152], P < 0.001). Resi-
dentsin the treatment communities were also marginally more likely
(7.7% or 2.68 percentage points) to donate blood (95% CI=[-0.005,
0.058], P=0.098). We did not find that they were more likely (-0.16

percentage points) to petition (95% Cl =[-0.011, 0.008], P= 0.744)
or to express personal views to government or government officials
(2.21 percentage points; 95% Cl =[-0.004, 0.048], P= 0.34), potentially
due to the low rate of petition for residents in both the treatment and
control communities.

On an exploratory basis, we recruited a separate sample of Main-
land Chinese participants (N =200) who rated the levels of perceived
personal risk of each civic-engagement behaviour. The rank order
of these civic-engagement behaviours from the riskiest to the least
risky was as follows: petition, report to media, report to government,
authorized marches, donate blood, attend policy meetings, vote in
neighbourhood committee elections, donate money and do volunteer
work. Interestingly, there was a significant rank-order correlation
between the effect size of the behavioural change fromtheintervention
andthe perceivedrisk level of each behaviour (Spearman’s r = 0.82, 95%
CI=[0.333,0.960], P= 0.011). This result suggests that the intervention
probably had a larger effect on the behaviours that are less risky and
considered universal public goods (such as donating money and doing
volunteer work) than on behaviours that areriskierinanauthoritarian
environment and perhaps more characteristic of democratic citizen-
ship (such as petitioning and expressing personal opinions to media
and government).

Using the original data, we then created an index of the number
of civic-engagement behaviours by adding up each of the nine civic
behaviours self-reported by each resident. Consistent with the results
on the individual-behaviour level, residents in treatment communi-
ties were more likely to report having engaged in civic behaviours on
the aggregate level than residents in the control communities (mean
(M) for treatment communities (M,) =2.02, s.d. =1.65; M for control
communities (M,) =1.58, s.d. =1.46; unstandardized regression coef-
ficient b=0.55,95% Cl=[0.438, 0.652], P < 0.001). Correlational anal-
ysis with residents from both treatment and control communities
reveals that education level and party membership were associated
with more civic-engagementbehaviours (foreducationlevel, 5= 0.17,
95% Cl=[0.125,0.217], P= 0.002; for party membership, b = 0.92, 95%
CI=[0.735,1.099], P<0.001), whereas income level was associated
with lower civic-engagement behaviours (b =-0.24,95% Cl =[-0.276,
-0.197], P< 0.001). Men were marginally more likely to engage in civic
behaviours than women, although the difference was not statistically
significant (b= 0.10,95% Cl =[-0.208, 0.010], P= 0.11).

Asanexploratory measure, we asked residents to report the likeli-
hood of engagingineachof the civicbehavioursinthe future regardless
oftheir past behaviours (Supplementary Fig.1). Residentsin the treat-
ment communities were more likely to express a willingness to attend
policy-related meetings (b =0.06,95% Cl =[0.028,0.083], P< 0.001),
voteinneighbourhood committee elections (b= 0.069,95% Cl =[0.034,
0.104], P<0.001), donate blood (b =0.041, 95% CI=[0.006, 0.076],
P=0.022) and do volunteer work (b =0.143, 95% CI=[0.108, 0.178],
P<0.001).Reported tendencies to engage in other civic behaviours did
not differ significantly (P values > 0.05). Next, we created an aggregate
index of the number of civic behaviours residents expressed aninterest
to engage inin the future and found that residents in treatment com-
munities expressed a significantly stronger likelihood of engaging in
more civic behaviours in the future (M,=2.69, s.d. =1.80; M.=2.45,
s.d.=1.84;b=0.30,95% Cl=[0.175,0.423], P< 0.001).

Need forimprovement from central and local government

Similar to behaviours in civic engagement, attitudes towards gov-
ernment and societal outlooks also changed after the participatory
decision-making intervention. The mean level of citizens’ need for
improvement from the central government for the whole sample of
survey respondents was 1.75 out of 4 (s.d. = 0.50). The higher the score,
themoreimprovementresidents demanded from the government. This
value indicates that, on average, citizens wanted a ‘slight’ to ‘moder-
ate’level ofimprovementin the functioning of the central government.
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Fig.1| Theintervention consistently improved civic-engagement behaviours. Left: covariate-adjusted mean outcomes for sampled residents (N = 7,851) in
treatment (N =19) and control (N = 20) communities. Right: the difference between residents in treatment and control communities, with the dots indicating average
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Fig. 2| Citizens’ need forimprovement from central versus local
government. The intervention shifted citizens’ need for improvement from
the central government (ranging from1for noimprovement needed to 4 for
alot ofimprovement needed). There was no difference in citizens’ need for
improvement from the local government. The plot shows condition means,
with 95% Cls, for citizens’ need for improvement from the central versus local
government, comparing residents (V= 7,851) in treatment (N =19) and control
(N=20) communities.

Interestingly, there was a significant difference between residentsin
treatment and control communities in their need for improvement
from the central government. Residents in the treatment communities
reported significantly higher need forimprovement from the central gov-
ernment (M=1.80,s.d.=0.51) thandid residents in the control communi-
ties(M=1.61,s.d.=0.47; b=0.16,95% CI=[0.091, 0.246], P=0.00012).

For the local government, the mean level of citizens’ need for
improvement for the whole sample was 1.68 out of 4 (s.d. = 0.47). This
valueindicates that, on average, citizens tended to demand aslight to
moderate level of improvement in the functioning of their local gov-
ernment. There was nosignificant difference in the need forimprove-
ment from the local government between citizens in the treatment
communities (M =1.64, s.d. = 0.44) and citizens in the control com-
munities (M =1.61, s.d.=0.53; b=-0.035, 95% Cl =[-0.102, 0.030],
P=0.32) (Fig.2).

General satisfaction and voice

The citizens’ need for more improvement in the central government
may not correspond to lowered satisfaction. For the general satisfaction
question ‘Towhat extent are you generally satisfied with the country’s
policies?’, residents in treatment communities (M =4.91,s.d. = 0.82)
reported significantly higher satisfaction than did residents in control
communities (M=4.79,s.d.=0.92; b=0.12,95% CI =[0.059, 0.187],
P<0.001). Compared with the residents in the control communi-
ties, residents in treatment communities also reported significantly
higher satisfaction with the overall economic condition of the city
(M,=4.96,s.d.=0.85; M.=4.83,s.d.=0.97; b= 0.13,95% CI =[0.059,
0.194], P<0.001) and significantly more prideinbeing aresident of the
city (M, =4.96,s.d.=0.85; M.=4.82,5.d.=0.97; b= 0.16,95% CI =[0.108,
0.211], P< 0.001; Fig. 3).In addition, residents in the treated communi-
ties reported a stronger sense of voice (M, =3.97,s.d. =1.35; M= 3.65,
s.d.=1.41;b=0.33,95% CI=[0.259,0.407], P< 0.001).

Aswe estimated several outcomes from the experiment, we used
ajoint significance test against the null hypothesis that none of the
coefficients on the treatment effects from multiple regressions is
significant. As predicted, there was ajoint significance of the average
treatment effects on all measures between citizens in the treatment
condition and the control condition: F(1,39) =11.16, P < 0.001.
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economic condition of the city, comparing sampled residents (V= 7,851) in
treatment (N =19) and control (N = 20) communities. Dots represent raw dataand
error bars represent 95% CI. ***P < 0.001, by two-tailed statistical tests.

Discussion

The ongoingriseinauthoritarianismin many parts of the world, increas-
ing levels of social inequality, and a lack of interest in political par-
ticipation have reinvigorated the question of how to build responsive
citizenship and encourage participation at the local and national levels.
Governments and civil societies in developing and non-democratic
countries increasingly adoptlocal participatory institutions toincrease
participationand build accountability on asubnational level. However,
the introduction of citizen participatory channels challenges exist-
ing conceptions of authoritarian governance. Some have argued that
local democratic reformsinauthoritarian regimes may serve asatool
to enhance legitimacy and sustain authoritarian governance, thus
easing pressure from further citizen engagement and accountability
seeking*”.

To address the tensions in the literature on democratic resist-
ance to authoritarian regimes, this study provides causal evidence
using a field experimental design in an authoritarian region of the
world. We found that citizens assigned to participate in democratic
decision-making on local community budgeting were more likely to
engage in a wide range of civic behaviours outside of the budgeting
domain 6 months after the start of the intervention. They were also
more likely to demand improvement from the central government,
whichmay correspond to anincrease inaccountability seeking. These
changes were accompanied by a more positive societal outlook and
increased satisfaction with social policies.

Participatory decision-making did not change citizens’ demands
for improvement from the local government; however, it led to more
demands for improvement from the central government. Several
factors might explain this differential attitudinal change. First, local
and central governments are perceived as distinct entities and are
associated with different functions*?°. The experience of a more
deliberative local government might be contrasted with a less delib-
erative central government, leading to more demands for a voice in
functions governed by the central government. A second possibil-
ity is that citizens increased their demands for improvement from
bothlevels of government after experiencing a less-hierarchical local
power structure. However, at the local level, the increased demand
was offset by a noticeably positive change in their neighbourhoods,
which was attributed to increased procedural justice from participa-
tory decision-making'. Finally, events occurring at the national level,
such as the COVID-19 pandemic, might also exacerbate citizens’ needs
for improvement from the central government because substantial
policy decisions to cope with such national-level events were often

madeby the central rather than the local government. However, these
national events should have impacted all communities—we do not
expect that they differentially impacted attitudes towards the cen-
tral government in treated communities more so than in the control
communities.

Theincreased citizen demands forimprovement fromthe central
government may not equal lowered satisfaction. In fact, we found that
residents in treatment communities reported more satisfaction with
the country’s policies, a more positive economic outlook and more
citizen pride than the residents in control communities. In addition,
residents in treatment communities were more likely to report that
the generalized government (regardless of local or central govern-
ment) cares about the voice of regular people and that regular people
can have a say in what the government does. This relates to previous
literature that found positive correlations between voice or the provi-
sion of feedback and general satisfaction towards an institution®~,
Interestingly, citizens who are more satisfied are potentially more
demanding of further improvement from the central government
compared with an otherwise indifferent or non-responsive citizenry.
Rather than inducing dissatisfaction or backlash, local participatory
decision-making seems to increase citizens’ responsive citizenship
and their general evaluation of public policy.

Regarding the educative function or the spillover hypothesis from
local participation, we found that participatory decision-making in
a narrow domain has spillover effects on broader civic engagement
outside the domain. Six months after the start of the participatory
budgeting intervention, treatment citizens were more likely to report
having participated in a wide range of civic-engagement behaviours,
ranging from attending policy-related meetings and expressing per-
sonal views to the government and media to donating money and
doing volunteer work. None of these behaviours was directly advo-
cated in the participatory budgeting intervention and yet residents
in treatment communities were more likely to have participated and
expressed willingness to continue participatinginthe future, especially
for behavioursinvolving non-risky public-goods provision (for exam-
ple, donating money and volunteering). However, for personally risky
behaviours and behaviours perhaps more characteristic of democratic
citizenship (for example, petitioning and demonstration), the effect
sizes were much smaller or close to null. Future work will need to verify
participants’ self-reported claims about participation by measuring
actual behaviours, perhaps with standardized behavioural games or,
with difficulty but high pay-off, observed behavioursin the context of
participants’ own lives.
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Projects aimed at localizing development have yielded mixed
results, with some even bringing backlash and reinforcing existing
divisions®. Little empirical research has examined the role of culture
and the developing environment of alocal participatory institution'**,
We argue that contexts and the ways in whichinterventions areimple-
mented—the source and perceived meaning of the intervention, the
responsiveness of the state and the processes of group deliberation—
have a critical impact on the success of participatory practice. From
our results, participation that is integrated into everyday activities
and nested within one’s local communities is effective in driving behav-
ioural and attitudinal changes. When citizens are invited to deliberate
and collectively make decisions about the welfare of their own com-
munities, they will probably experience anincreased sense of agency
and political efficacy™. This is consistent with what Mansbridge** calls
a‘deliberative system’in which discussion and participation continue
outside formal spaces as informal conversations between citizens
andtheir representatives. This direct participation closely connected
to everyday life changes the nature of participation from a rhetoric
ritual to a consensual collective experience. People will more readily
change how they think about societal issues when they are exposed to
others’views and are actively influencing and being influenced by their
group®®*. In contrast, participation in silos or participation discon-
nected from people’slives may be less likely to bring about substantive
behavioural change.

Chinaisaninteresting yet unlikely place to study democracy. Yet
bringing China into the discussion will probably bring insights and
raise more questions for future research. Why would an authoritarian
regime adoptdemocratic practices that might risk authoritarianrules?
From our results, there is reason to think that local democratic prac-
tices might propagate in authoritarian regimes because although they
encourage pro-democratic attitudes, such as accountability seeking,
they have an even larger effect on the provision of public goods and
the evaluation of authoritarian public policy.

The participatory budgeting initiative in China ranks among the
world’slargestin terms of scale, preceded by adecade of smaller pilot
programmes across various regions. Besides Chengdu, there are some
other forms of participatory budgeting approaches occurring in Hai-
kou of Hainan, Nanchang of Jiangxi and Wenling of Zhejiang in China”’;
therefore, future research should explore the generalizability of these
results, the long-term impact on citizens’ social and behavioural out-
comes, and impacts on authoritarian resilience. What is the lasting
impact foranauthoritarianregime in which the government may wel-
come individual feedback or frank criticism but not collective action
againstit? Canlocal participatory decision-making scale-up democracy
more broadly or contribute to authoritarian resilience? In addition,
this intervention integrates both the opportunity for a deliberative
voice (which may not directly influence policy outcomes) and the
optionfor collective decision-making through voting (aimed at directly
influencing policy outcomes). Thus, a question arises regarding which
factor playsamoreimportant rolein shaping political behaviours and
attitudes. Providing causal answers to these questions could inform
policymakers’ decisions on the allocation of hundreds of millions
of dollars annually towards programmes aimed at promoting civic
engagement and public participation.

Methods

Experimental design

We conducted theinterventionin Chengdu, amegacity in China. Partic-
ipatory budgeting has been part of broader government initiatives~.
Accordingtothe 6th national population census in 2021, Chengduis the
4th largest city in China, with a population of over 20 million people,
including both urban residents and residents registered and living in
villages or rural communities*’. The experimental unit in our sample
is the local communities, both urban and rural. These communities
vary in geographic size, population and economic development. All

registered households within treatment communities were eligible
and invited to participate. Participation was completely voluntary.
This intervention gave local citizen groups the power to participate
in collective decision-making about resource allocation and moni-
toring and management of community funds. Specifically, citizens
formed community-deliberation groups and were invited to propose,
deliberate and vote on public service projects over the course of the
intervention period. All registered community households could sug-
gest proposals as to what public projects were needed. The commu-
nity funds and budgeting process information were disseminated
to the public via diverse channels, such as a newly developed online
platform, posters, flyers, public information boards and local com-
munity meetings. Residents might call in ‘local experts’ to help them
assess and evaluate community-budgeting proposals. For example, a
construction worker might become thelocal experttoreviewavillage
road proposal.

As the participatory budgeting intervention was implemented
at the community level, we randomized the timing when this budget-
ing participation intervention was delivered to local communities.
Some of these communities started this participation intervention
in the first half of 2021, and others in the second half of the year. We
conducted a cluster randomization in which communities were ran-
domly assigned to the experimental (early treatment) condition or
control (late treatment) condition. We sorted communitiesbasedona
number of observable community-level characteristics, including rural
orurbanlocation, population composition, and economicindicators,
and thenrandomized within closely ranked pairs. This blocked cluster
randomization scheme balanced and minimized observable differ-
ences between the communities ex ante (see Tables 2 and 3 for the
balance check on community-level characteristics and individual-level
demographics between the treatment and control communities).

We used a stepped-wedge or wait-list experimental design to
manipulate the treatment status of communities across different
points in time*. As pre-registered, communities assigned to the
experimental condition started the participatory budgeting inter-
vention roughly 6 months before communities assigned to the con-
trol condition. At the individual level, all registered households in
all communities were eligible and were invited to participate based
on the timing of their community’s treatment status. Although the
actual online and offline participation rate among all eligible resi-
dents was not available, our field partner estimated that at least 20%
of all eligible residents (over 4 million individuals) had actively par-
ticipated in the intervention using the mobile phone application dur-
ing the intervention period. In-person participation rates were not
available. We collected data regarding various citizen behaviours
and attitudes before and after the intervention to estimate the causal
impactoftheinterventiononcivicattitudes and behaviour and general
societal outlooks.

We collected arepresentative sample of 7,851 residents stratifying
by population strata (including gender, age, geographic location and
urban-rural divide) across 19 treatment and 20 control communities
fromearly 2021-2022. For experimental background, there was a total
of 349 communities (174 treatment and 175 control) in the participatory
budgeting intervention. Forty communities were originally randomly
selected by local field partners who were blind to the study hypoth-
eses before the treatment assignment. One community assigned to
treatment unexpectedly withdrew from the consent of survey data
collection, leaving us with 19 treatment and 20 control communities
in the final sample. Participants were equally distributed across each
sampled community. Professional survey enumerators blind to treat-
ment conditions conducted in-person survey data collection in the
sampled communities. Participants in representative communities
were offered a survey that was described as helping researchers under-
stand the attitudes and experiences of residents. Participants gave oral
informed consent for the survey and were compensated with a small
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gift (for example, atissue box, anumbrella or abottle of vegetable oil)
asatoken of appreciation. Consent was waived for participationin the
actual intervention (that s, citizens did not need to sign an informed
consent to participatein the collective decision-making). We focused
on two core components of citizen responsiveness: self-reported
behaviours on civic engagement outside of the budgeting domain
(what we label as behavioural outcomes) and attitudes towards the
government and society (attitudinal outcomes). Behavioural outcomes
capturedresidents’ participationinbroad civicactions outside of the
local budgeting domain. We measured residents’ self-reported engage-
mentinnine civic behaviours during the measurement period, ranging
fromtaking partin policy-related meetings, voting in neighbourhood
committee elections and donating blood to doing volunteer work
(Table 1). To capture attitudinal changes, we measured a set of out-
comes focused on attitudes towards local and central governments,
voice and perceived societal outlooks.

Analysis strategy
For the main analysis, we estimated the average treatment effect on
each behavioural and attitudinal outcome, controlling for baseline
covariates while clustering standard errors at the community level.
To test our predicted outcomes, we use fixed-effects regressions
with a dummy variable indicating early treatment (ET), a vector of
pretreatment individual covariates to improve efficiency and with
clustered standard errors. Suppose the survey response P (for example,
civicengagement) from an individual i of communityjis

PU =ﬁ0+DUﬁ1+Zyyl+ij1 +gj +ﬂlj (1)

The regression coefficient 8, represents the average treatment
effect of early participatory budgeting treatment (ET) on the depend-
entvariable, as measured by P;inthe main survey. D;refers toabinary
variable of ET randomly assigned to the individualembeddedinacom-
munity, in which D;=1refers to ET and D;= O refers to late treatment.
Z;isavector of individual-level demographics that are unaffected by
the treatment (education, age, gender, occupation, party affiliation
and family income). H; denotes a vector of controls for the pretreat-
ment community-level characteristics (urban or rural, population,
community size, and economic indicators such as gross domestic
product (GDP) per district and average household price). g;denotes
a community fixed effect. i is a zero-mean error term, assumed to be
mutually independent across (but not within) communities. We use
robust standard error clustered at the community treatment level.
Rsoftware (v.4.2.3) was used for data analyses.

Balance test

We used alogistic regression with citizens’ pretreatment characteris-
tics to predict citizens’ treatment assignment. These characteristics
includeboth citizen demographics (including gender, age, education,
occupation, party affiliation and household income) and community
characteristics (including urban or rural classification, population,
GDP per community, distance from community centre and average
house price per square metre). The balance tests revealed no significant
observed differences onaverage between individuals and communities
in the treatment ET condition and control late treatment condition
(Tables 2 and 3).

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Datacollection was approved by the University of California, Los Ange-
les’s Institutional Review Board (number 21-000085). The study was
pre-registered on Open-Science Framework (https://osf.io/ypge7/).

Datawillbe available under restrictions. As the data contain individual
and district information from Mainland China, data availability will
be subject torestrictions under China’s Personal Information Protec-
tion Law (PIPL), which came into effect in November 2021. The field
experimental dataset is proprietary to our field partner Social Equity
and Participation Center, and the dataset is subject to strict privacy
regulations. The corresponding authors canfacilitate the connection
between data requesters and the field partner, ensuring that proper
approvalis obtained for accessing the data.
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offered a survey that was described as helping researchers understand the attitudes and experiences of residents.
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umbrella, or a bottle of vegetable oil) as a token of appreciation. Consent was waved for participation in the actual
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survey data collection, potential self-selection bias might be present (e.g., people who had actively participated in the
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study results.
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