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Institutional environment and passive co-production: 
exploring the roles of government deterrence and 
social norms
Yiming Dai and Zhongsheng Wu

School of Public Affairs, Zhejiang University, Hangzhou, China

ABSTRACT
Co-production has been widely advocated for integrating democratic values 
into public service delivery, yet passive co-production – mainly driven by 
external forces – remains under-explored. This research redefines passive co- 
production through the lens of policy implementation and compliance, devel
oping a theoretical model grounded in the Institutional Analysis and 
Development framework. Using a design combining survey with survey experi
ment, the model was tested in both crisis (pandemic prevention) and routine 
(garbage classification) scenarios in China. Results reveal that government 
deterrence and social norms significantly drive passive co-production under 
crisis scenario, whereas only social norms matter in routine setting. Additionally, 
the interaction between deterrence and social norms varies across scenarios. By 
expanding co-production’s boundary to include passive forms across different 
settings, this study not only highlights the need to examine ethical concerns 
and long-term implications of passive co-production, but also calls for further 
testing of findings along the active-passive co-production continuum.
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Introduction

Passive co-production represents a significant yet under-explored dimension 
of citizen participation in public service delivery. Unlike active co- 
production, which emphasizes citizen-led initiatives and voluntary engage
ment in service provision and public value creation (Acar, Steen, and 
Verschuere 2023; Bovaird and Loeffler 2012; Brandsen, Steen, and 
Verschuere 2018), passive co-production captures scenarios where citizens 
are constrained contributors and is often characterized by two core char
acteristics: varying degrees of involuntariness and mobilized by external 
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coercion, such as snow removal, garbage classification, workplace donations, 
state-led volunteering or staying at home during COVID-19 (Christensen, 
Nesbit, and Stritch 2018; H. Li and Lu 2024; Sharp 1980; Tõnurist and Surva  
2016). Citizens may fear that failing to co-produce will result in explicit 
losses (e.g. fines) or implicit costs (e.g. affecting employment and promotion, 
or erosion of their social identity as a ‘good’ citizen).

While the phenomenon of passive co-production remains pervasive in 
public governance globally (Nabatchi, Sancino, and Sicilia 2017; Sharp 1980), 
there remains debate on whether citizens’ compliance with policies or parti
cipation with limited voluntariness should be considered as co-production, 
since these behaviours may extend beyond mere compliance by emphasizing 
citizens’ contributions to public value (Alford 2009; Brandsen and Honingh  
2016; Brudney and England 1983; H. Li and Lu 2024; Sharp 1980; Tõnurist 
and Surva 2016; Whitaker 1980). Therefore, understanding this phenom
enon is critical as it challenges the voluntarism ideals traditionally associated 
with co-production and raises questions about its implications for demo
cratic governance.

Theoretically, passive co-production is an essential concept for under
standing government-citizen interactions (McMullin 2025; Souza and Neto  
2018) and how public services function, especially in contexts where citizen 
engagement is shaped by institutional constraints (Trætteberg and Enjolras  
2024). While prior literature has conceptualized citizens’ compliance with 
policies as manipulative co-production (Souza and Neto 2018) or citizens 
taking responsibilities as enforced co-production in a continuum of citizen 
participation (Fotaki 2011; McMullin 2025; Pestoff 2018), there remain gaps 
in comprehensively examining the passive role of citizens compared to the 
active one. Furthermore, defining co-production comprehensively and prac
tically is crucial for theory development and policy application (Brudney and 
England 1983). This is particularly relevant as governments increasingly 
utilize both carrot and stick, as well as nudging instruments to mobilize 
citizen co-production, particularly under budget constraints and limited 
effects of economic incentives (Barbera et al. 2025; W. Voorberg et al.  
2018), or in initiatives aimed at helping ex-prisoners and the unemployed 
(re-)enter the society (Rich 1981).

Specifically, the Institutional Analysis and Development (IAD) frame
work offers an analytical lens to examine how institutional rules and com
munity norms, functioning as two key exogenous elements, may shape co- 
production behaviour within collective action arenas. Existing studies have 
proven that coercive measures, such as compulsion, penalties, and mandates, 
could act as hard institutional constraints (Alford and O’Flynn 2012; 
Tõnurist and Surva 2016; Williamson et al. 2022), while nudging tools, 
such as social norms, moral appeals, and peer influence, may serve as softer 
mechanisms to encourage citizen co-production (Biel and Thøgersen 2007; 
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Bovaird et al. 2016; Cialdini, Reno, and Kallgren 1990; Everett et al. 2020; Lee 
and Na 2024). However, mobilizing co-production in practice faces signifi
cant challenges, including high mobilization costs, low citizen motivation, 
complex governance settings, and inconsistent participation outcomes 
(Jakobsen 2013; Loeffler and Bovaird 2018; Sicilia et al. 2016; Thomsen, 
Baekgaard, and Jensen 2020). These barriers may be more pronounced in 
the context of passive co-production.

While passive co-production holds both theoretical and practical signifi
cance in government-citizen interactions, empirical evidence on how deter
rence and nudging instruments may interactively shape passive co- 
production remains limited. Existing explorations related to passive co- 
production remain conceptual or descriptive, and are often illustrated 
through case studies rather than quantitative analyses (Fotaki 2011; 
McMullin 2025; Pestoff 2018; Souza and Neto 2018). This research gap is 
especially pronounced across diverse governance settings, such as crises 
versus routine governance scenarios, where policy mixes may have comple
mentary or conflicting effects on individuals’ behaviour (He, Dai, and Guo  
2025; Rogge and Reichardt 2016). Consequently, examining how citizens 
respond to the institutional environment across different scenarios has 
emerged as a crucial research frontier.

To address the research gaps, we first redefine passive co-production as 
a distinct form of co-production from the perspective of policy implementa
tion and compliance and then develop a theoretical model of passive co- 
production based on the IAD framework to examine how institutional 
environments shape passive co-production through the interaction of gov
ernment deterrence and social norms. Through empirical testing combining 
a survey and a survey experiment in crisis and routine scenarios in China, the 
results reveal that deterrence and social norms significantly drive passive co- 
production under crisis scenario, whereas only social norms matter in the 
routine setting. Additionally, the interaction between deterrence and social 
norms varies across scenarios. By examining this relationship, our research 
provides a more nuanced understanding of the institutions in co-production, 
and contributes to the co-production literature by reconceptualizing passive 
co-production through the lens of policy compliance across different con
texts and extending the IAD framework to passive co-production. It further 
provides policy implications for mobilizing co-production by revealing the 
potential paradoxical roles of government deterrence and social norms in 
shaping citizen behaviour.

The rest of this research begins by redefining passive co-production, 
providing a theoretical background, and proposing the hypotheses. It then 
describes the mixed-methods and results of the study, and concludes with 
a discussion of the findings, implications for practices, and directions for 
future studies.
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Theoretical background and literature review

Evolution of the co-production concept

The rise of New Public Management reforms has fundamentally transformed 
the paradigm of public service delivery, positioning service users not merely 
as consumers and recipients but as key producers and contributors, distinct 
from traditional service providers like governments (Osborne, Strokosch, 
and Radnor 2018). This paradigm shift has popularized the concept of co- 
production, which emphasizes collaborative efforts between the state and 
citizens in producing public services (Osborne et al. 2022; Osborne, Radnor, 
and Strokosch 2016; Ostrom 1996). Central to these discussions is the 
recognition of citizens’ value in the provision of public goods and services 
(Parks et al. 1981; Whitaker 1980), and co-production is now widely under
stood as a collaborative effort between traditional producers and consumer- 
producers (Brandsen, Steen, and Verschuere 2018; Nabatchi, Sancino, and 
Sicilia 2017; Osborne 2018; Osborne, Radnor, and Strokosch 2016).

The concept of co-production naturally involves two actors and intro
duces two contrasting approaches: the top-down approach from the state 
actors based on implementation, compliance, and efficiency, and the bot
tom-up approach from the lay actors, emphasizing decentralization, demo
cratic values, voluntarism, and citizen empowerment. These contrasting 
approaches make co-production a critical mediator between the state and 
citizens (Kang and Van Ryzin 2019; Pestoff 2006). From the perspective of 
the classical paradigm of public administration, this concept encapsulates 
both the political dimension of citizen participation, focusing on equity, and 
the administrative dimension, emphasizing efficiency (Osborne and 
Strokosch 2013). Building upon this paradigm, scholars have proposed the 
ladder of co-production, which classifies different forms of co-production 
based on the level of power given to citizens by the state (McMullin 2025; 
Souza and Neto 2018).

However, the tension between the two approaches has also complicated 
the conceptual clarity of co-production, which often overlaps with policy 
implementation and is difficult to delineate clearly, leading to the ongoing 
debates regarding its classifications and measurements (Dudau, Glennon, 
and Verschuere 2019; Nabatchi, Sancino, and Sicilia 2017; W. H. Voorberg, 
Bekkers, and Tummers 2015). The conceptual ambiguity stems significantly 
from co-production’s expansive application across public service phases, 
including co-design, co-delivery, and co-assessment (Verschuere, 
Brandsen, and Pestoff 2012), which often obscures distinctions between co- 
production and policy implementation. Moreover, there remains debate on 
whether passive co-production should be considered as co-production: one 
view argues it should be included due to its contributions to public value and 
its role in shaping the service delivery environment, while the opposing view 
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contends it should be excluded because of its limited voluntariness and the 
absence of active citizen agency (Brandsen and Honingh 2016; Brudney and 
England 1983; H. Li and Lu 2024; Sharp 1980; Tõnurist and Surva 2016). To 
resolve these debates, this research first clarifies these concepts and then 
redefines the concept of passive co-production through theoretical 
derivation.

Reconceptualizing passive co-production

In public policy, compliance generally denotes obedience to rules, regula
tions, laws, and policies established by authorities, focusing on obligations 
rather than rights (Im et al. 2014; Moynihan, Herd, and Harvey 2015; Young  
2013). Therefore, compliance can be distinguished from co-production 
mainly in two aspects. First, compared to active co-production, policy 
compliance is often regulatory and mandatory through legal or administra
tive deterrence, such as fines, penalties, or sanctions (Huth and Russett 1990; 
N. N. Liu et al. 2015), and does not necessarily involve voluntary participa
tion, as seen in tax compliance (Andreoni, Erard, and Feinstein 1998). 
Second, compared to passive co-production, compliance with policies 
usually aims at realizing private interests rather than public benefits, such 
as avoidance of legal penalties (H. Li and Lu 2024). Therefore, some scholars 
like Brudney and England (1983) suggested that passive co-production, as 
‘inaction based on compliance’, lies outside the scope of true co-production.

To further clarify the three concepts, Table 1 provides a framework 
distinguishing active co-production, passive co-production, and compliance 
across five dimensions, which reflects the typical characteristics of citizen, 
government, and service delivery. First, from the perspective of citizens, the 
degree of voluntariness constitutes the core criterion. A choice is voluntary if 
and only if it is not made because there is no acceptable alternative to it 
(Olsaretti 1998). Therefore, compliance exhibits the lowest voluntariness. 
The choice to comply is driven by the need to avoid punishment or sanc
tions, meaning that the alternative of non-compliance is an unacceptable 
option. Active co-production, on the contrary, exhibits the highest volun
tariness. The choice to participate is made based on their free will, while the 

Table 1. Conceptual distinctions among active co-production, passive co-production, 
and compliance.

Active co-production Passive co-production Compliance

Degree of Voluntariness High Low Low
Primary Motivation Intrinsic Mixed Extrinsic
Citizens’ Role Partner/Initiator Contributor Implementer
Government Intervention Low/Citizen-led High/State-led High/State-led
Value Creation Community-centred Mixed Self-centred
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alternative of not participating remains a perfectly acceptable option. Passive 
co-production occupies the middle ground with low but variable voluntari
ness. Its degree is contingent on whether external pressures render the 
alternative of non-participation unacceptable.

This continuum of voluntariness between the three concepts is closely 
mirrored by citizens’ primary motivation to co-produce and their role in co- 
production. In one respect, their motivation ranges from extrinsic (e.g. fear 
of sanctions) in compliance, to mixed motives in passive co-production, and 
to primarily intrinsic (e.g. civic duty, altruism) in active co-production. 
Correspondingly, citizen’s role shifts from an implementer of public policy, 
to a contributor, to an empowered partner and even an initiator in service 
delivery.

From the government’s perspective, we could further distinguish these 
concepts by the level of intervention. Active co-production is typically 
citizen-led with low state intervention. In contrast, both passive co- 
production and compliance are usually state-led, characterized by high levels 
of government intervention and oversight.

Finally, from the perspective of service delivery process, these concepts 
could be distinguished by their intended value creation. Compliance is 
typically self-centred and primarily generates private value. In contrast, 
active co-production is distinguished from compliance by creation of public 
value (e.g. contributing to community goals or public health), while passive 
co-production occupies a more mixed space, where citizen participation 
contributes to both private and public value.

However, this research posits that while policy compliance and co- 
production remain distinct constructs, they may overlap to some extent 
(Alford 2009). Emphasizing the element of ‘voluntary’ in co-production 
may be too restrictive and idealistic (Brandsen and Honingh 2016). 
Although the motivations may vary, citizens’ deliberate behaviours, such as 
workplace donations and state-led volunteering, may also enhance service 
quality and contribute to public value creation. Therefore, in line with 
existing studies (Brandsen and Honingh 2016; Nabatchi, Sancino, and 
Sicilia 2017), co-production in this research is broadly understood as state 
actors and (groups of) citizens working together to contribute to public 
services, regardless of the voluntariness of participation. In this sense, co- 
production can be viewed as a specific subset of citizen participation that 
contributes to the process of public services while citizen participation is 
a broader concept encompassing a wide range of political behaviours, such as 
voting or advocacy.

Figure 1 shows the structural parallels between the traditional model of 
service delivery (Figure 1(a)) and policy implementation (Figure 1(b)). The 
success of policy implementation depends on citizens’ cooperation and 
support, just as the provision of public services cannot be effective without 
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citizens’ contributions. Co-production theory thus offers a valuable lens for 
examining policy compliance behaviours, demonstrating citizens’ critical 
role in the policy process. Such compliance behaviours can also generate 
strong positive externalities and extend beyond private gains. This is parti
cularly pronounced during public crises, when there is a heightened societal 
demand for citizen collaboration (Carminati, Cavenago, and Mariani 2022). 
For instance, citizens can contribute to public health outcomes by voluntarily 
reducing visits to public spaces and using public transportation (e.g. staying 
at home), achieving both private (personal health) and public (community 
health) benefits (H. Li and Lu 2024).

Therefore, passive co-production is captured as the overlap between co- 
production and policy compliance as indicated in Figure 1(c). It is charac
terized by two main features: voluntariness and externality. First, involun
tariness reflects the core feature of policy compliance, resulting from an 
unequal power dynamic between the co-production actors. While the litera
ture often idealizes co-production as citizens’ voluntary and active beha
viours, individual motivations are complex, and many ostensibly voluntary 

Figure 1. Reconceptualization of passive co-production.
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actions inherently contain elements of coercion, which is a prevalent and 
critical phenomenon in practice that should not be overlooked. Second, the 
positive externality showcases the core attribute of co-production, where the 
benefits extend beyond individual gains, contributing to collective welfare 
and public value (Alford 2014).

Figure 1(d) displays the typology of co-production from voluntariness 
(coerced to voluntary) and externality (negative to positive). Based on these 
two dimensions, co-production can be divided into four quadrants, includ
ing active co-production, passive co-production, and non co-production. 
Rich’s (1981) foundational typology divides co-production into active and 
passive according to action or inaction. He posited that, as intentional or 
unintentional inaction, passive co-production can have either positive or 
negative consequences, such as failure to report crimes or remove fire 
hazards, yet active co-production requires conscious action and may also 
have either negative or positive consequences, such as littering or volunteer
ing. However, this research contends that co-production is a cooperative 
behaviour that creates public value. Therefore, inaction or action that results 
in negative externalities, such as littering, should be excluded from the 
conceptual boundary of co-production, as shown in the second quadrant 
and third quadrant of Figure 1(d).

In contrast, we conceptualize co-production as a continuum of citizen 
participation that includes not only voluntary and proactive engagement 
(active co-production) but also involuntary and coercive behaviours (passive 
co-production), which all yield positive externalities and public value. 
Building upon prior work that conceptualized citizens complying with poli
cies as manipulative co-production (Souza and Neto 2018) or citizens taking 
responsibilities as enforced co-production (Fotaki 2011; McMullin 2025; 
Pestoff 2018), this research redefines passive co-production – from the 
perspective of policy compliance – as a distinct form of co-production with 
limited voluntariness, which is driven by external compulsion, coercion, or 
normative pressure, yet still contributes to public value creation. For 
instance, citizens’ compliance with pandemic prevention measures, such as 
staying at home during lockdowns or self-quarantine, which is primarily 
driven by policy mandates, social pressures, or fear of sanctions. Although 
such actions often lack strong personal voluntariness, they constitute colla
borative contributions to public value and thus merit inclusion within the 
boundary of co-production.

Therefore, we further introduce the dimension of public value creation, 
the concept that focuses on the appraisal of activities, actions, and out
comes (Nabatchi 2018), to better reflect the positive externalities of co- 
production since co-production is intended to co-create public value 
through better use of each other’s assets and resources (Bovaird and 
Loeffler 2012). Building on prior studies, value creation can range from 
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self-centred value – such as self-development and personal benefit – to 
community-centred value, such as social, environmental, or political 
impact (Benington and Moore 2010; Bovaird and Loeffler 2012; Jaspers 
and Steen 2021; Van Eijk and Steen 2016). Hence, we can conceptually 
distinguish between self-centred behaviours, which generate lower public 
value and prioritize user interests, and community-centred behaviours, 
which produce higher levels of public value and reflect altruistic inten
tions. As a result, by integrating the dimension of public value creation 
(low vs. high) with voluntariness (low vs. high), this yields a refined 
typology of active-passive co-production (see Figure 1(e)) that includes 
four types:

● Self-centred active co-production (e.g. time banks, mutual aid platforms 
aimed at reciprocal benefit)

● Public-centred active co-production (e.g. volunteering, civic advocacy 
driven by normative goals)

● Self-centred passive co-production (e.g. workplace donations, state-led 
campaigns mainly to gain recognition or career rewards)

● Public-centred passive co-production (e.g. complying with pandemic 
prevention, waste sorting)

The continuum from active to passive and from self-centred to community- 
centred co-production is also dynamic and transformative since individuals’ 
motivations to co-produce are often mixed. Co-producers may experience 
tensions between different dimensions of public value as they are not solely 
driven by self-interest or altruism, but by a mix of intrinsic and extrinsic 
motivations (Jaspers and Steen 2021). For example, passive co-production, 
initially driven by external enforcement or deterrence, may evolve into active 
co-production over time when individuals address information asymmetries, 
gain firsthand experience in the process of co-production and co-creation. 
Mechanisms such as experiential learning, motivation activation, or recali
bration of the cost–benefit may cultivate a citizen to become an active co- 
producer and gradually shift participants from passive compliance to volun
tary engagement.

In summary, this active-passive co-production typology bridges coer
cive compliance and collaborative governance, offering a nuanced lens to 
analyse how state power and citizen participation jointly shape societal 
outcomes. By integrating public value creation and voluntariness, this 
refined typology extends the co-production theory beyond idealized 
notions of voluntarism.
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Institutional environment and passive co-production

Institutions constitute the primary arena for state-citizen interactions, creat
ing the external environment that includes the critical factors in the invo
luntary aspect of passive co-production. Developed by Elinor Ostrom (2009,  
2011), the Institutional Analysis and Development (IAD) framework pro
vides a structured lens for examining how institutions govern actions and 
outcomes within collective action settings. The framework emphasizes that 
institutions should be understood as contextual in nature, and interactive 
with the various cultural and biophysical attributes of the arenas in which 
they are applied (Ostrom, Gardner, and Walker 1994; Siddiki 2011). Using 
the IAD framework, existing studies have indicated the significant role of 
institutional tools on individuals’ behaviours, such as compliance (Ostrom  
2009; Siddiki, Basurto, and Weible 2012; Villamayor-Tomas et al. 2015).

According to the IAD framework, the institutional environment shaping 
co-production can be drawn primarily from two elements: formal institu
tional rules and informal social norms. Institutional rules, operating as 
deterrence mechanisms, provide the basis for incentives and constraints 
that shape both the opportunities and limitations for passive co-production 
(Kiser 1984). Complementing these rules are social norms – a new and softer 
governance approach aligned with the perspective of Nudge or Libertarian 
Paternalism (Sunstein and Thaler 2003). These norms represent a collective 
understanding or consensus among community members regarding the 
institutional rules and may affect the effectiveness of institutional arrange
ments by influencing how efficiently and cohesively the rules are implemen
ted and adhered to within the community.

Government deterrence and passive co-production
Governments play a decisive role in shaping passive co-production through 
their monopoly on policy instruments. Early research on co-production in 
the context of public safety revealed that citizens were not merely consumers 
of police services but also essential co-producers of community safety as 
a part of groups formed through policy initiatives (Percy 1978; Rosentraub 
and Harlow 1983). Existing studies also indicate that passive co-production 
can be encouraged through compulsion, coercion, and educational and 
persuasive tactics from government authorities (Folz and Hazlett 1991; 
Han and Baird 2022; Souza and Neto 2018; Tõnurist and Surva 2016), 
which implies the important role of governments in mobilizing citizen co- 
production.

The deterrence theory, originating from Becker’s (1968) classic work on 
crime, provides a vital perspective through which passive co-production is 
understood among government initiatives. This theory posits that the cer
tainty and severity of punishment serve as deterrents, leading rational 
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individuals to comply with regulations. When the expected benefits of 
violating rules outweigh the costs, individuals are more likely to engage in 
non-compliant behaviour. Empirical studies have widely confirmed that the 
certainty, or the perceived probability of being caught and punished, and the 
severity of the punishment are critical to deterrence effectiveness (Corman 
and Mocan 2000; Ehrlich 1973; Lott and Mustard 1997). For example, the 
UK’s 2020 Health Protection Regulations empowered police to impose fines 
of £100 to £3,200 to curb COVID-19 transmission, with immediate actions to 
enforce co-production through arrests when necessary.

Governments frequently employ these regulatory and coercive policy 
instruments, yet these tools face persistent challenges related to legitimacy, 
inefficiency, ethical concerns, and unintended consequences. Such measures 
may risk infringing on individual autonomy and freedom, eroding public 
trust, and reducing policy acceptance (Eliadis, Hill, and Howlett 2005; Mill  
1998; Treger 2023; Vedung 1998). In the context of co-production, these 
instruments may exacerbate power imbalances, constrain genuine empow
erment, and challenge fundamental democratic principles of equality and 
fairness in co-production and value co-creation (Brix, Krogstrup, and 
Mortensen 2020; Evers and Ewert 2021; Loeffler and Bovaird 2021; 
McMullin 2025; Osborne, Radnor, and Strokosch 2016).

Building on these theoretical insights and empirical evidence, this study 
contends that enhancing the perceived certainty and severity of punitive 
measures can serve as effective short-term deterrents to promote citizen 
participation in co-production. By increasing the perceived costs of non- 
cooperation (Huth and Russett 1990), such measures may overcome initial 
resistance despite their potential limitations. Based on this rationale, the 
following hypothesis is proposed:

H1: Government deterrence will promote passive co-production.

Social norms and passive co-production
Beyond formal state mechanisms, communities exert informal normative 
pressures that may regulate passive co-production. Social norms, typically 
defined as shared understandings about actions that are obligatory, per
mitted, or forbidden, are integrated into institutional rules to influence co- 
production (Crawford and Ostrom 1995). Leveraging the conformity psy
chology, social norms have been widely demonstrated to motivate co- 
production by disclosing the compliance and approval of the target beha
viour among the majority of community members (Abrahamse and Steg  
2013; Agerström et al. 2016; Allcott 2011; Dvir 2024; Farrow, Grolleau, and 
Ibanez 2017; Neville et al. 2021; G. Wang et al. 2025).

Social norms play a pivotal role in shaping citizens’ co-production pre
ferences, values, and behaviours by influencing both internal and external 
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motivations. Internally, failing to follow social norms, such as keeping 
a promise, can generate intrinsic cost or anguish, referring to feelings of 
guilt when self-inflicted or shame when the knowledge of the failure is 
exposed to others (Ostrom 2000; Posner and Rasmusen 1999). For instance, 
Allcott (2011) found energy conservation norms reduced U.S. household 
consumption by 2% through peer comparison disclosures. Externally, social 
norms may also operate under the pressure of a set of rules and a system of 
monitoring and sanctioning (Ostrom 2000). Citizens may engage in co- 
production out of fear of non-conformity and to gain acceptance and 
recognition from peers or the community (Cialdini, Reno, and Kallgren  
1990; Schultz et al. 2007). Therefore, the second hypothesis is proposed:

H2: Social norms will promote passive co-production.

The interplay of government deterrence and social norms on passive 
co-production
Policy mixes can also have a complex interplay on individual behaviour and 
the influence of social norms may reinforce the effectiveness of government 
deterrence on passive co-production. In contexts where social norms are 
more prominent, citizens may feel greater social pressure to conform to 
collective expectations, enhancing their responsiveness to co-production 
initiatives by government (Cialdini, Reno, and Kallgren 1990). In other 
words, when there is a high degree of normative pressure from the commu
nity or peers, individuals are more likely to align their behaviours with public 
standards due to a desire for social acceptance or fear of social disapproval. 
This normative environment can amplify the perceived legitimacy and 
effectiveness of government deterrence efforts, as citizens not only seek to 
avoid formal sanctions but also the informal social consequences associated 
with non-compliance (Alm, Jackson, and McKee 2009; Frey and Torgler  
2007). Thus, government deterrence measures, such as fines or public sham
ing, may have a heightened effect on motivating co-production when sup
ported by strong social norms. Based on this rationale, the following 
hypothesis is proposed:

H3: Social norms moderate the effect of government deterrence on pas
sive co-production, with stronger norms amplifying the positive effect of 
deterrence.

Theoretical framework for passive co-production
Drawing on the IAD framework and existing literature on deterrence and 
social norms, Figure 2 presents the theoretical framework for passive co- 
production. In the co-production of public goods and services, citizens are 
embedded within an institutional environment, including formal 
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institutional rules (legal/administrative structures imposing deterrents, e.g. 
fines, mandates) and informal social norms (community expectations that 
internalize or resist state objectives). The interaction between these external 
forces may influence citizens’ perception and judgement of the costs/benefits 
of cooperation within specific action situations (crisis or routine scenarios), 
ultimately shaping their willingness and behaviours towards co-production.

In conclusion, this theoretical framework clarifies how passive co- 
production is shaped by the institutional environment that aligns individual 
rationality with policy goals of public service provision. In addition, it 
provides a critical lens for analysing state-led co-production and for under
standing government-citizen interactions in public service delivery and 
public value co-creation.

Research methods

Empirical context: institutional environment and co-production in 
China

China’s unique institutional environment provides a distinctive setting to 
examine the theoretical framework for passive co-production. In China, the 
institutional environment significantly shapes passive co-production. The 
state’s dominance in governance, coupled with a constrained and relatively 
weak society, positions the Chinese government as the primary initiator of 
passive co-production, such as top-down initiatives to mobilize members of 
the Communist Party of China to volunteer and to enforce workplace 
charitable donations (Weng and Zhang 2020). These state-led initiatives 

Figure 2. Theoretical framework for passive co-production.
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often place citizens in a passive role, in which their participation is largely 
driven by governmental directives, with state power playing a very active role 
in initiating, funding, and facilitating the co-production process (B. Li et al.  
2019; Tu 2021; J. Wu and Xiong 2022).

Additionally, China’s cultural fabric further enmeshes institutional pres
sures with social imperatives on passive co-production behaviours, particu
larly through tools like mianzi (面子, reputation/self-image) and guanxi (关 
系, reciprocal relationship) to enforce conformity (Qin and Owen 2021). For 
instance, many local residents’ committees in China may publicly shame 
households violating waste-sorting, invoking reputational costs, or mobilize 
community leaders to pressure non-compliant neighbours via interpersonal 
ties to mobilize residents to co-produce through interpersonal networks. 
These tactics exploit collective identity, aligning individual behaviours with 
majority practices to avoid ostracism.

Under this collectivist culture, social norms act as a parallel governance 
mechanism, reinforcing state directives by intertwining participation expec
tations with cultural values (Pestoff 2018). The interplay of institutional 
coercion and socio-cultural pressures creates a unique ecosystem where 
citizens engage in co-production not out of civic duty but to navigate 
reputational risks or relational obligations. Therefore, by analysing how 
formal rules and informal norms jointly shape citizen co-production, 
China serves as an exemplary setting to test how institutions shape citizens’ 
passive co-production.

Research scenarios

To validate the theoretical framework for passive co-production, this 
research examines two distinct public service scenarios in China following 
existing research (B. Liu et al. 2023): pandemic prevention as a crisis scenario 
and garbage classification as a routine context, in which citizen participation 
is structured more by top-down directives and socio-cultural pressures than 
by voluntary engagement. Given that the institutional environment may 
exert stronger effects on passive co-production during public crises, study 
1 first tested the theoretical framework in the context of COVID-19 pan
demic prevention. To further test the framework beyond crisis conditions, 
study 2 then selected garbage classification as a causal test in routine govern
ance settings. This comparative approach enables robust evaluation of 
whether the framework maintains its explanatory power across different 
policy contexts.

These two public service scenarios offer distinct yet complementary 
settings to examine the stability and generalizability of the theoretical 
framework on institutional environment and passive co-production. On 
one hand, both scenarios are initiated, funded, and enforced by the state, 
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reflecting the typical features of passive co-production. On the other 
hand, the COVID-19 pandemic represents an extreme test of institutional 
coercion, where urgency amplified state authority, while garbage classifi
cation illustrates how routine policies normalize passive participation 
through sustained bureaucratic and cultural pressures. In the state-led 
approach where the government plays a dominant role in agenda setting, 
policy design, and implementation, citizens have limited autonomy or 
power in the service delivery processes, and participation is motivated 
or constrained by administrative or social pressures. Together, these two 
scenarios offer a comprehensive foundation to test how the institutional 
environment shapes co-production with limited voluntariness across dif
ferent governance settings.

Study 1: public crisis of COVID-19 pandemic prevention
The COVID-19 pandemic exemplifies how public health crises necessitate 
co-production, as citizens become critical actors in containing the spread of 
the virus by keeping social distancing and wearing masks (Bovaird 2007; 
Y. Wu, Xiao, and Yang 2022; Zhao and Wu 2020; Zhao et al. 2024). In China, 
pandemic prevention evolved into a state-led co-production paradigm. 
Despite voluntary actions and collaborations also existing during the pan
demic (Cheng et al. 2020; Zhao and Wu 2020), the state dominated the co- 
production process by enforcing and regulating citizens’ participation 
through strict administrative measures, including complete lockdown, man
datory nucleic acid testing and quarantines, and intensive surveillance sys
tems. Therefore, citizens’ co-production behaviours were largely shaped by 
institutional and social pressures rather than voluntarism, thus providing 
a suitable context to test how deterrence and social norms interact to shape 
passive co-production during crises.

Study 2: routine setting of garbage classification
Garbage classification has become a main focus of China’s environmental 
governance in recent years, aligning with its carbon neutrality goals under 
the ‘Ecological Civilization’ framework (Kuang and Lin 2021). In this routine 
setting of governance, citizens are encouraged to take a role in sorting 
household waste and spreading awareness about the regulations and policies 
of garbage classification, positioning them as both implementers and co- 
producers in routine local governance (B. Liu et al. 2023). However, citizens 
often lack intrinsic motivations to co-produce based on rational choice, 
given the high perceived costs (e.g. time, effort, confusion over categories) 
and low perceived benefits.

To mobilize citizen co-production, local authorities often utilize ‘hard’ 
coercive measures such as surveillance cameras and fines, and leverage ‘soft’ 
collective norms within the community (Qin and Owen 2021). Failing to co- 
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produce may result in a loss of both money and social dignity (Buckley, 
Clegg, and Tan 2006). Thus, characterized by low voluntariness and high 
external incentives, citizen co-production in garbage classification occurs 
predominantly under strong institutional pressures rather than intrinsic 
motivation, making it a typical context to test how the institutional environ
ment shapes passive co-production, when isolating the crisis-driven urgency.

Research design

Study 1: survey
In study 1, the survey method was used to test the theoretical model. The 
dependent variable of the questionnaire was co-production in COVID-19, 
measured by the degree of compliance with stay-at-home orders. To mitigate 
the social desirability bias, the study incorporated a scale consisting of three 
items that assessed their co-production behaviour. Independent variables are 
deterrence, measured by the occurrence of police in communities, and social 
norms, measured by the perceptions of co-production behaviour of others. 
The control variables include gender, age, education level, marital status, and 
household registration. Table A1 (see the Appendix) provides specific mea
surements of each variable. After informed consent, each participant took 
about 9 minutes to complete the questionnaire.

Study 2: online survey experiment
Study 2 used an online survey experiment to further verify the findings in 
study 1 and explore the causal effect in a routine scenario by manipulating 
the independent variables and randomly assigning study subjects.1 
Specifically, study 2 employed a 3 (Deterrence: High/Low/None) × 3 
(Social Norms: High/Low/None) between-subjects factorial design. 
Participants were randomly assigned to one of the nine experimental scenar
ios (see Table A2 in the appendix).

Figure 3 shows the flow of the experiment. The experiment began by 
informing the participants about the content, objectives, and rewards of the 
experiment, and proceeded with their informed consent. Following an atten
tion test, participants were asked to read materials about the background of 
garbage classification. Then, participants were asked to imagine that they 
were an ordinary citizen in City S, and they were participating in the 
community’s garbage classification.

Based on the background, this study demonstrates the experimental 
manipulations using a household garbage classification report. The complete 
stimulus material is shown in Figure A1 and Figure A2. Study 2 manipulated 
deterrence in the experiment by describing the supervision frequency of 
government-advised community workers and the punishment measures, 
including a control group (no deterrence information) and two experimental 

16 Y. DAI AND Z. WU



groups with high and low levels of deterrence. Similarly, social norms were 
manipulated by employing a comparative approach adopted from existing 
research (Allcott 2011; Bonan et al. 2020), with one control group (no 
information on social norms) and two experimental groups representing 
high and low levels of social norms. The low social norms group set 
a recycling amount of 7.5 kg, which is 40% less than the top households’ 
12.5 kg benchmark, while the high social norms group set a recycling amount 
of 2.5 kg, which is 80% less than the top households.

After the manipulation, participants were first required to answer 
comprehension questions about the measurements for deterrence and 
social norms that they saw, checking their understanding of the 
manipulation to ensure the effectiveness of the experimental interven
tion. Participants can only proceed if they have provided the correct 
answers. Then the dependent variable and control variables were mea
sured. Due to the traits of a survey experiment, the study used co- 
production willingness as the measurement of the dependent variable 
by asking: ‘If you were a resident of this community, what is your 
willingness to participate in garbage classification this month?’ To 
mitigate the social desirability bias, a 7-point Likert scale was adopted, 
and the co-production willingness of others was also measured based 
on existing research (Nederhof 1985). Participants were asked to assess 

Figure 3. Flow of the survey experiment in study 2.
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the willingness of others, allowing them to project their true attitudes 
more freely by the indirect questioning and providing a less biased 
proxy for their own willingness (Fisher 1993).

Additionally, Table A1 details the measurements of co-production 
willingness and other key variables, and Table A3 shows the balance 
test. It was confirmed that there were no significant differences among 
the nine groups for control variables, suggesting the effectiveness of the 
random assignment.

Participants

The samples of both studies were recruited from Credamo (www.credamo. 
com.), an online survey platform that could provide professional online 
survey service and nationwide randomized online experiments.2 In study 
1, participants were recruited in the political centre of China, Beijing, and 
two nearby provinces: Hebei and Liaoning, during the COVID-19 pandemic 
in October 2021, covering 26 cities. A total of 1000 valid questionnaires were 
collected. Participants for study 2 were recruited in July 2024.3 A total of 
1618 valid responses were collected, covering 31 provincial-level adminis
trative units in China. Each participant was paid 1–2 CNY for completing the 
survey. The demographic characteristics of the two samples and the Chinese 
population are shown in Table A4. Notably, due to the traits of the online 
platform, the samples may over-represent the demographic characteristics of 
online citizens in China who are relatively younger, and have received college 
and above-level education.

Table 2. The analysis results of the effect of institutional environments in 
study 1.

Model 1 Model 2

Deterrence .010*** (.002) −.038* (.023)
Social norms .013** (.005) −.016 (.014)
Deterrence × Social norms .011** (.005)
Age .008** (.003) .008*** (.003)
Education −.005* (.003) −.005* (.003)
Gender (Reference: Male)
Female −.012** (.005) −.011** (.005)
Others .005 (.068) .007 (.068)
Residence (Reference: Rural)
Urban −.032*** (.005) −.032*** (.005)
Marital status (Reference: Single)
Married .001 (.006) .001 (.006)
Others .028 (.029) .025 (.029)
Number of observations 1000 1000
R2 .098 .102
Adj R2 .089 .093

Note: *p < .1, **p < .05, ***p < .01; Standard error in parenthesis.
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Results

Regression analysis of study 1 (crisis scenario)

Study 1 first tested the hypotheses in a public crisis scenario using OLS 
regressions with demographic variables controlled. As shown in Table 2, 
government deterrence and social norms have significant positive effects on 
co-production in COVID-19, supporting H1 and H2. Specifically, higher 
levels of government deterrence and stronger perceived social norms sig
nificantly promoted citizens’ engagement in complying with stay-at-home 
orders. It suggests that coercive measures, when perceived as legitimate and 
necessary, especially during a crisis, can enhance citizen engagement rather 
than merely provoking fear or resistance.

Moreover, there is a significant interaction effect between deterrence and 
social norms on passive co-production as shown in Model 2 (Coefficient =  
0.011, p < 0.05). To verify the interaction effect, study 1 further conducted 
a simple slope test. As shown in Figure 4, deterrence has a negative effect on 
passive co-production in the absence of social norms, with this effect shifting 
from negative to positive and growing significantly stronger as social norms 
strengthen. This transformation suggests that social norms may provide 
a context that reframes deterrence from a merely coercive tool into 

Figure 4. The interaction of deterrence and social norms on co-production in study 1. 
Note: High/low social norms were divided based on mean ± one standard deviation; no 
social norm was set at social norm = 0.
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a legitimate and supportive mechanism for collective action. This result 
indicates a positive moderation effect of social norms, supporting H3.

ANOVA of study 2 in routine scenario

Study 2 employed two-factor analysis of variance (ANOVA) to test the 
hypotheses in the routine scenario, as shown in Table 3. Since the participants 
in each group were randomly assigned and demographic statistics were 
balanced across groups, any differences in co-production willingness across 
groups can be attributed to the treatment effect of the experimental 
intervention.

As shown in Table 3, the results indicate that the main effects of social 
norms on co-production willingness and co-production willingness of others 
are significant (F = 3.57, p < 0.05; F = 5.92, p < 0.01), aligned with results in 
study 1. The higher the perceived social norms, the more likely citizens are 
willing to engage in co-production. Notably, the co-production willingness 
of others may be more likely to reflect participants’ real attitudes and will
ingness after mitigating the social desirability bias. Differing from study 1, 
the main effect of government deterrence is not significant (F = 0.45, p =  
0.64; F = 0.23, p = 0.79), implying the limited effectiveness of deterrence in 
the routine setting. In addition, the interaction effect between deterrence and 
social norms on co-production willingness of others is also significant (F =  
4.20, p < 0.01).

To further verify the interaction effect between government deterrence 
and social norms on co-production willingness of others, a simple slope test 
was conducted (see Figure 5), and the means across the nine experimental 
groups were presented in Table A5. The result shows that deterrence has 
a weaker effect on co-production willingness of others for people with 
a higher perception of social norms. This implies a negative moderation 
effect of social norms, in contrast to study 1. As a result, the combination of 
high social norms and low deterrence results in the highest level of will
ingness to co-produce. Citizens’ intrinsic motivation to co-produce may be 
activated by high normative expectations in routine scenario, and thus 
excessive coercive pressure may not only be unnecessary but 

Table 3. Results of two-factor ANOVA in study 2 (n = 1618).
Co-production Willingness Co-production Willingness of Others

SS F P value SS F P value

Deterrence 1.015 .450 .637 .587 .230 .791
Social norms 8.034 3.570 .028 14.843 5.920 .003
Deterrence × Social norms 2.124 .470 .756 21.082 4.200 .002
Residual 1810.096 2017.629
R2 .006 .018
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counterproductive. Moreover, the impact of deterrence on co-production 
exerts an inverted-U shape in high social norms group, indicating that 
excessive deterrence may even crowd out motivation to co-produce instead.

Discussions and conclusions

Co-production, emerged as a critical perspective in governance, embodies 
the integration of democratic values into public service delivery and policy 
implementation (Pestoff 2006). However, the phenomenon of passive co- 
production, mainly driven by external interventions and shaped by the 
institutional environment, remains widespread yet underexplored. 
Therefore, this research first redefines passive co-production from the per
spective of policy compliance and develops a theoretical model based on the 
IAD framework. Through a multi-method approach combining a survey and 
a 3 × 3 between-subject survey experiment, this research investigates two key 
scenarios in China: COVID-19 prevention and garbage classification. The 
findings reveal that in public crisis settings, government deterrence and 
social norms both significantly promote passive co-production, with their 
interaction effects mutually reinforcing passive co-production. In routine 
settings, while social norms continue to exert a significant positive influence 
on passive co-production, the impact of government deterrence is insignif
icant. Moreover, high levels of social norms weaken the positive effect of 
government deterrence on passive co-production, and excessive deterrence 

Figure 5. The interaction of government deterrence and social norms on co-production 
willingness of others in study 2.
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may even crowd out citizens’ willingness to co-produce, indicating the 
limited and even negative effects of coercive policy instruments.

These findings reveal a contextual dependence and complex interactions 
of policy instruments on passive co-production. Their effectiveness may be 
conditional depending on the crisis or routine governance contexts. For 
instance, in routine scenarios, where the immediate risks are low, high 
government deterrence may be perceived as intrusive, disproportionate, or 
even illegitimate. Rather than fostering a sense of security, coercive inter
ventions in such contexts are more likely to provoke fear, resentment, or 
resistance, thereby crowding out co-production, which aligns with existing 
research on the potential backlash of strict sanctions and threats (Williamson 
et al. 2022).

This research makes several important contributions to the literature. 
First, this research clarifies and discusses the core element of ‘voluntariness’ 
in co-production and redefines the concept of passive co-production, 
emphasizing the tension between involuntariness and positive externality 
in co-production, which delineates the boundary of co-production and 
enhances our understanding of its voluntariness continuum. While citizen- 
led or citizen-owned co-production has often been seen as the ideal or ‘best’ 
type of co-production, where citizens have the power to realize what they 
want for their community (Arnstein 1969), there remains doubt as to 
whether the inputs of states and citizens are complementary or substitutive, 
especially for the passive form of co-production (McMullin 2025; Ostrom  
1996). It may signal a shift in responsibility, where citizen contributions risk 
becoming substitutes for professional inputs, especially when citizens are 
expected to fulfill the roles traditionally held by the states. Thus, it makes 
a theoretical contribution to the understanding of government-citizen col
laborations in public service delivery, by highlighting the power imbalance 
within passive co-production, especially in contexts like China, where the 
state could exert considerable influence over citizens. This may also provide 
insights for countries where the pressures to focus on efficiency have often 
surmounted a focus on collaboration, partnership, and community empow
erment (McMullin 2025).

Second, the research findings highlight the complex dynamics of institu
tional environment factors by empirically testing the IAD framework in 
passive co-production contexts, demonstrating that the interactions among 
the government, society, and individuals may often lead to passive co- 
production. More importantly, the findings illustrate that although deter
rence can temporarily alter citizen behaviour through punishment but may 
lose effectiveness in routine governance and may pose threats to citizens’ 
long-term trust in government, consistent with existing research (Tõnurist 
and Surva 2016). This underscores the critical value of voluntariness in co- 
production. Social norms, by contrast, reflect collective values, especially in 
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China’s tightly-knit social structures and collective consciousness cultures. It 
suggests that fostering community values may promote co-production more 
effectively across various contexts, which aligns with the idea of ‘govern by 
contract’ (Lascoumes and Le Gales 2007). In practice, policymakers should 
therefore seek both instrumental and democratic ends in their efforts. 
Coercive policy instruments should be used with caution, particularly in 
routine co-production. In other words, government officials should trans
cend their traditional enforcement roles by repositioning themselves as 
facilitative partners, sharing power with citizens and investing in digitaliza
tion, public education, civic capacity building, and collaborative community 
initiatives to enhance public value co-creation (Ahmad and Esposito 2024; 
Ahmad, Esposito, and Ali 2025).

However, this research is not without limitations. Firstly, the data were 
collected through an online platform, relying primarily on self-reported 
behaviours and intentions, which may be subject to social desirability bias 
and thus may represent a tendency more than actual behaviour of the general 
population. Moreover, the use of online platform may also limit the general
izability of the findings to populations without internet access. The younger 
and more-educated individuals in our sample may have a distinct orientation 
towards state intervention, potentially exhibiting a lower tolerance for coer
cive tools like deterrence. Future studies testing the robustness of our find
ings across different societal groups may provide new insights. Secondly, due 
to contextual differences, the design and measurements also differ between 
the two studies, which limits the ability to make causal inferences. Future 
research could consider employing different samples and field-experimental 
designs to replicate our findings.

In addition, while the IAD framework offers a powerful lens for under
standing how institutional environment shapes individual behaviour, our 
study only applies it at the first-tier level as a macro-guiding structure. This 
may oversimplify the complex interplay between state actors and citizens in 
different cultures, and neglects questions of asymmetric power and collective 
evaluation (Cole, Epstein, and McGinnis 2019). Therefore, the framework 
could be extended by linking the social-ecological systems (SES) framework 
to enhance the explanatory power and unpack deeper mechanisms. In 
particular, while this study focuses on institutional pressure, or the ‘stick’ 
approach, future work could consider the role of positive institutional 
stimuli, including both material (e.g. economic rewards) and non-material 
incentives (e.g. reputation, recognition, moral appeals), which may also serve 
as important drivers of passive co-production (Barbera et al. 2025; 
W. Voorberg et al. 2018).

Moreover, whether the ‘carrot’ approach can be more effective than the 
‘stick’ approach in promoting passive versus active co-production remains to 
be answered. Although passive co-production has crucial meaning for 
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understanding the dynamics of citizen power and participation, theoretical 
and empirical studies comparing passive and active forms of co-production 
remain scarce. For instance, whether different mixes of policy instruments 
produce similar effects across passive versus active co-production scenarios 
is also worth exploring. Comparative designs examining the differential 
effects of institutional environments could provide valuable theoretical and 
practical insights into co-production dynamics and the strategic design of 
public policies.

Despite the limitations, this research provides a meaningful answer 
to the fundamental question in co-production: Is co-production always 
active? By conceptualizing and examining the concept of passive co- 
production, we offer a novel analytical perspective for future studies 
that connects co-production with policy compliance when interpreting 
citizens’ inputs. Our findings not only help delineate the boundaries of 
co-production but also call for a re-evaluation of the state-society 
relationship and the evolving role of citizens in contemporary govern
ance. While co-production is often seen as a paradigm shift from 
management to governance, passive co-production represents 
a tendency towards a more state-led logic, where top-down interven
tion is used to achieve policy goals. It resurrects the classic tension 
between efficiency and equity. While passive co-production may be 
efficient in securing compliance for specific services, it prompts critical 
questions about its long-term consequences, since citizens’ conscious 
engagement may be vital for public service delivery and public value 
co-creation in collaborative governance (Ahmad and Esposito 2025; 
Jiang and Fan 2024). Does it foster genuine civic engagement or 
merely temporary compliance? What are the effects on public trust 
and service quality when citizens feel compelled rather than inspired to 
participate? Does it risk turning citizens into mere instruments for 
policy objectives, or could it, conversely, cultivate a sense of civic duty 
that lays the foundation for future active co-production? Investigating 
these trade-offs provides a crucial agenda for future research.

Notes

1. The experiment was preregistered at the OSF site for the project (https://osf.io/ 
bczjq/?view_only=80362b46e1464ad998c940488d57a348).

2. Credamo is a professional online data collection platform in China with 
a respondent pool of over 3 million registered users. It employs multiple 
mechanisms to control the quality of responses and collects surveys 
from prequalified users based on the screening conditions set by 
researchers. The platform has been increasingly used in research for its 
data reliability and sampling flexibility (e.g. Wang et al. 2025; Wang, 
Zhang, and Zhang 2025).
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3. G*Power was used to compute the minimum sample size required for the 
experiment. Based on the power analysis, the minimum required sample size 
for this study is 252 (power = 0.9, significance level = 0.05, medium effect size  
= 0.25).
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Appendix

Table A1. Operationalization of variables.
Study 11 Study 22

Dependent variables
Passive co- 

production
During the peak of the pandemic, I still 

engaged in face-to-face social activities 
with friends or relatives who did not 
live with me.

If you were a resident of this community, 
what is your willingness to participate 
in garbage classification this month?

During the peak of the pandemic, I went 
out for walks, runs, bike rides, or to 
other places to relax for a while.

If you were a resident of this community, 
what do you think the willingness of 
other residents to participate in 
garbage classification this month is?During the peak of the pandemic, I drove 

to engage in leisure activities, such as 
sports.

Independent variables
Deterrence During the pandemic, the frequency at 

which I saw police patrols in our 
community was the same as before the 
pandemic3.

None
Low: Community staff will monitor 

garbage classification at disposal points 
every Monday. Residents who refuse 
to make corrections after repeated 
warnings will face a 50 CNY fine.

High: Community staff will monitor 
garbage classification at disposal points 
daily. Residents who refuse to make 
corrections after repeated warnings will 
face a 100 CNY fine.

Social norms In general, residents in my community are 
willing to obey the law.

None: Your household recycled 7.5 KG.

Residents in my community are willing to 
comply with the COVID-19 prevention 
laws and regulations

Low: Your household recycled 7.5 KG. The 
community average is 7.5 KG. Top 
households recycled 12.5 KG. Your 
household is 40% behind the top 
households.

The majority of people in our community 
can comply with the regulations 
imposed by the local government in 
response to the pandemic.

High: Your household recycled 2.5 KG. 
The community average is 7.5 KG. Top 
households recycled 12.5 KG. Your 
household is 80% behind the top 
households.The majority of my friends can comply 

with the regulations imposed by the 
local government in response to the 
pandemic

1. In Study 1, Likert 5-Point Scale was used for all variables from very disagree to very agree; Passive co- 
production was reverse coded. 

2. In Study 2, Likert 7-Point Scale was used for dependent variables from very willing to very unwilling. 
3. Variable reverse coded. Based on the assumption that the frequency of police presence was generally 

higher during the COVID-19 than under routine scenario, ‘same’ frequency (very agree) was treated as 
low deterrence.

Table A2. Experimental manipulation and sample size.
Deterrence

None Low High

Social Norms None Group 1 
(N = 179)

Group 4 
(N = 180)

Group 7 
(N = 180)

Low Group 2 
(N = 180)

Group 5 
(N = 180)

Group 8 
(N = 180)

High Group 3 
(N = 179)

Group 6 
(N = 180)

Group 9 
(N = 180)
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Table A4. Sample characteristics.
Variable Value Study 1 Study 2 China1

Age (Mean) 29.70 30.20 38.80
Gender (%) Male 37.30 49.90 48.76

Female 62.60 50.10 51.24
Others 0.10 0.00 0.00

Education (%) High school and below 14.40 4.00 76.46
Junior college 10.90 10.20 11.99
Undergraduate 61.90 70.30 10.34
Postgraduate 12.80 15.50 1.21

Marital status (%) Single 45.60 45.20 19.21
Married 53.80 54.10 80.79
Others 0.60 0.70 0.00

Household registration (%) Rural 40.10 35.20 36.11
Urban 59.20 64.80 63.89

Passive Co-production (Mean) – 3.98 5.87 –
Passive Co-production of others (Mean) – – 5.49 –
N 1000 1618 1.41 billion

Note: 1. Data of 2020 Chinese population comes from the National Bureau of Statistics in China: https:// 
data.stats.gov.cn/easyquery.htm?cn=C01.; https://www.stats.gov.cn/sj/pcsj/rkpc/7rp/indexch.htm.

Table A5. Co-production willingness of others across experimental groups.
Deterrence

None Low High Total

Social Norms None 5.30 5.34 5.48 5.37
Low 5.49 5.39 5.54 5.47
High 5.65 5.79 5.37 5.61
Total 5.48 5.51 5.46 5.49
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Figure A1. Example materials of experiment in study 2. Material 1 presents the back
ground material introducing the garbage classification policy and contextual setting. 
Participants were asked to imagine themselves as residents in City S participating in 
local garbage classification. Material 2 shows the experimental manipulations: social 
norms were operationalized through the amount of recycled garbage, while govern
ment deterrence was manipulated by the frequency of supervision and the severity of 
penalties.
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Figure A2. Original (Chinese) example materials of experiment in study 2. 1斤 = 0.5 KG; 
1 CNY ≈0.14 USD.
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