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Abstract 
 
 

This paper proffers a theory of endogenous institutional change to explain the emergence of 

private manufacturing in China’s transition economy. First, we define a set of mechanisms 

capable of explaining how and under which conditions behavioral deviations build into cascades 

that reshape institutional frameworks from the “bottom up.” Specifically, we argue that 

endogenous institutional change emerges from an interplay between three factors: the value 

advantage actors associate with decoupling from institutional equilibria, positive externalities 

derived from similar decoupling among one’s neighbors, and accommodation by state actors. We 

demonstrate our theory with an agent-based model. We then provide a detailed empirical 

illustration of our theoretical account with a comparative analysis of two municipalities in 

China’s Yangzi delta region.  
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Endogenous Institutional Change: 

Rise of Private Manufacturing in China 

 

 

In China’s industrial economy, with its heavy reliance on state-owned firms, the emergence and 

rapid growth of private manufacturing poses an empirical puzzle. The aim of state-guided 

economic reforms was to restore and maintain state-owned and controlled firms as the dominant 

sector of China’s industrial and commercial economy (Walder 1995; Guthrie 1999). Though at 

the outset of economic reforms in the 1980s a private economy was approved by the ruling elite, 

the state put in place formal rules and regulations that sought to limit that economy to household 

production. Private firms were restricted in size to no more than seven employees. These 

regulations principally targeted rural households as a peripheral sector of the economy. State-

owned and local government-owned firms benefited from subsidized credit and institutionalized 

protection from market competition. Insecure property rights, predatory rent-seeking and 

uncertain regulatory policies rendered private manufacturing vulnerable as a new organizational 

form (Whiting 2000; Nee and Opper  2012). From the political economy perspective (Huang 

2008), the preferential treatment of state-owned enterprise combined with institutionalized 

barriers to entry and discriminatory policies towards private enterprise should have been 

effective in restricting private manufacturing. Notwithstanding, absent the formal institutions of 

rule of law and private property rights, and in spite of widespread arbitrary discrimination, a 

private manufacturing economy developed into a sizeable sector long before the government 

finally accommodated and granted private enterprise equal constitutional status with state-owned 

firms (in 2004) and launched the country’s first Property Rights Law (in 2007). 
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What explains the rise of market-based private manufacturing in China and the economic 

institutions enabling self-reinforcing growth of capitalism as an emergent economic order? We 

maintain that institutional innovations follow a path of endogenous change wherein new 

organizational forms emerge and diffuse through bottom-up dynamics of experimentation, 

coordination, and learning (Rogers 1962; Powell, Koput and Smith-Doerr 1996; Rao, Monin, and 

Durand 2003; Owen-Smith and Powell 2006). Institutional change of this type is an 

“emergent”—rather than planned—phenomenon. As in the West, the rise of private 

manufacturing in China was inextricably embedded in regional matrices of institutional 

innovation and emergence—labor markets, supplier and distribution chains, financial markets, 

and markets for innovation requiring new institutional mechanisms, both informal and formal, 

helping to safeguard transactions against malfeasance and contract breach (Nee and Opper 2012). 

The rise of private manufacturing thus rests on a complex system of multiple institutional 

innovations guiding, structuring and safeguarding entrepreneurial activities in private markets. 

Our goal is to identify a parsimonious set of mechanisms capable of explaining endogenous 

institutional change driven by societal action sufficiently robust that it induces political actors to 

respond with accommodative state intervention. The puzzle lies in explaining how initially 

illegitimate organizational and institutional innovations diffuse broadly in spite of legal 

prohibitions and accompanying sanctions.  

Earlier theories have highlighted collective action problems that make the puzzle of 

endogenous institutional change especially vexing (Olson 1965; Hardin 1982). Why would 

rational actors—institutional entrepreneurs and early adopters—assume the cost and risk of 

participation to bring about institutional change if they can instead “free ride” on the effort of 

others? And knowing the unlikelihood that individual effort will be efficacious in bringing about 
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desired changes, why would any individual take the risk of being a “first mover” (North 1981, 

1990)?  

In an attempt to break away from state-centered theories, Greif and Laitin (2004) employ a 

game-theoretic approach. Through the conceptual innovation of the “quasi-parameter," they 

argue that not all institutions are self-enforcing; some imply self-undermining behaviors that 

eventually lead to the institution’s demise. While these processes allow for institutional change 

independent of strategic action by political actors, the theory is made cumbersome by its 

insistence that endogenous change must be an unintended consequence of institutional designs 

that shrink the “parameter space” within which the institution is self-enforcing. Like North and 

other state-centered theorists, Greif and Laitin ultimately assume that coordination problems are 

too great an impediment for collective action to be the driver of institutional change.  

Yet in countless empirical cases, institutional change can indeed be traced to 

experimentation and coordinated action among individuals and organizations. “Bottom-up” 

institutional changes, such as the diffusion of novel organizational practices and industry 

standards, have been widely documented (Tolbert and Zucker 1983; Carroll and Hannan 1995; 

Holm 1995; Briscoe and Murphy 2012). In such cases, meso-level social structures—namely, 

stable and entrenched organizational fields—can provide a locus of action in which established 

rules and norms enable the coordinated pursuit of either individual or collective goals.  

When innovators operate beyond the boundaries of the established order, however, new 

organizational forms must co-evolve with the institutional innovations that make adoption of the 

new form gainful and thus self-reinforcing. Here, the focus on initially illegitimate action means 

we must consider the role of the state, which can either sanction or accommodate the 

development of deviant behavior. In light of these challenges, might we have to agree with North, 
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Greif and Laitin, and others who argue that self-reinforcing bottom-up processes do not provide 

a viable explanation for the emergence and diffusion of novel institutions?  

Answering this question in the negative, we propose a theory of endogenous institutional 

change that centers on actors embedded in ongoing, spatially concentrated relationships. We 

build upward from this micro-foundation to explain institutional stability and change at the 

macro-level (Coleman 1990). Our point of departure is the intuitively simple observation that 

even widely accepted institutional arrangements suffer from some small amount of routine 

defection. Deviant behavior is observed virtually wherever a corresponding dominant norm can 

be found. The question then is which conditions allow routine deviation to evolve into the 

widespread decoupling that uproots and transforms institutional frameworks from below.  

We argue that such “bottom-up” institutional transformations are made possible by the 

interplay of three factors: the value advantage actors associate with decoupling from institutional 

equilibria, positive externalities derived from similar decoupling among one’s neighbors, and 

accommodation by state actors. Clearly, such accommodative action by the state has a different 

causal sequence than state-designed exogenous change. In cases of endogenous institutional 

change, bottom-up institutional innovations precede formal rule changes by the state. 

We begin by describing our theory of endogenous institutional change in natural language. 

We then propose a simple agent-based computational model to explore the internal validity and 

theoretical plausibility of the proposed mechanisms. The model dynamics show how actors 

engaged in ongoing interactions—unlike the static actor of analytical game theory—are able to 

overcome coordination problems in the pursuit of valuable institutional innovations. Turning 

from the “artificial” world of computer simulation to an empirical case that has inspired much 

scholarly interest, we then highlight how the divergent development patterns of private 
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manufacturing in different localities in China’s Yangzi delta region can be explained with 

reference to the three theoretical mechanisms. Drawing on data on municipal firm development, 

our empirical illustration highlights variations in the timing and intensity of endogenous 

institutional change in different localities that are consistent with predictions emerging from the 

dynamics of the formal model. We then conclude by discussing possible extensions to the 

theoretical model and its applicability in other institutional contexts.  

 

A Theory of Endogenous Institutional Change 

People can be motivated by incentives to engage in collective action in pursuit of common 

interests. Small groups can readily act on shared interests; however, in larger groups there must 

be sufficient side-incentives for individual members before they are sufficiently motivated to act 

in accordance with shared goals (Olson 1965). The dilemma facing large groups is that 

institutional change entails costs to achieve common interests that benefit all members—and for 

individual members of a large group or class, there is a positive incentive to free ride on the 

contributions of others. This logic of collective action provided the foundation for state-centered 

theories of institutional change. That collective action problems ultimately impede institutional 

change from below centers on the observation that design, implementation and enforcement of 

rules entail costs, which individual actors will be unwilling to assume (North 1990; Oliver 1993; 

Marwell and Oliver 1993). As North (1981:12) reasoned, “institutional innovation will come 

from rulers rather than constituents since the latter would always face the free rider problem. The 

ruler will, on his side, continue to innovate institutional change to adjust to changing relative 

prices since he has no free rider problem.” 
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In contrast, collective action problems are to a large extent bypassed by DiMaggio and 

Powell (1983) through the explicit incorporation of organizational field as interconnected sets of 

organizations in the same niche facilitating mutual observation, signaling, communication and 

diffusion of organizational practices. The possibility to closely observe and monitor performance 

outcomes of innovators is often sufficient to attract followers and to organize local cooperation if 

institutional innovations promise a value advantage (Rogers 1962; Levitt and March 1988). A 

broad array of empirical studies support the view that close-knit communities organized around 

shared interests may very well be able to generate informal norms—oftentimes even deviating 

from formal rules—that are effective in governing community exchange. Bottom-up social 

norms have been shown to effectively avoid the “tragedy of the commons” (Ostrom 1990). They 

have proven to be effective in managing business risks among diamond traders (Bernstein 1992) 

and form the foundation of conflict resolution among cattle farmers in Northern California 

(Ellickson 1991).  

Much of this research examines change in well-bounded functioning communities, and 

explores the rules of the game once the game and the landscape and the participants are known.1 

While drawing on insights from these prior studies, the fulcrum of our analysis is on the 

evolution of a new game adopted by new participants and the diffusion processes shaping 

simultaneously the emerging organizational landscape and community boundaries, as well as the 

underlying institutional innovations. The question we are asking is thus under what conditions do 

local defections from the status quo trigger a broader movement attracting new participants into 

an emerging field? Collective action arising from such conditions can generate the self-

reinforcing process of endogenous institutional change that elicits accommodative state action. In 

other words, we ask: what are the factors that induce both local emergence and broad diffusion 
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of behavioral deviation, eventually leading to institutional shifts that re-establish congruence 

between informal norms and formal rules (Nee and Ingram 1998)? 

Our approach focuses on the interplay of three mechanisms, each of which has previously 

been discussed—either independently or jointly with others—as a driver or constraint of 

institution building and norm diffusion.  

1. Value advantage: Even stable institutional frameworks suffer from some small 

amount of deviation. This suggests that institutional innovations are discovered 

through a probabilistic process of experimentation. A deviation is more likely to 

be reproduced if other individuals expect sufficient value above that of 

compliance.  

2. Positive network externalities: Within local clusters of deviators following the 

same novel behavioral strategy, the rise of cooperative norms helps to realize 

gains from coordination, generating positive externalities that make diffusion self-

reinforcing. 

3. State accommodation: As decoupling through institutional innovation diffuses 

more broadly, political actors find it increasingly impractical to sanction 

deviators; instead, they accommodate and implement ex post changes bestowing 

formal legitimacy.  

The task is to identify design principles, or more broadly speaking, constellations of these 

mechanisms that are capable of generating the cascades of decoupling that force institutional 

realignments from below. 

We define institutions as interrelated informal and formal elements—cultural beliefs, 

informal norms, formal rules and organizations—governing social relationships. As self-
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enforcing social structures, institutions enable, motivate and guide cooperation and competition 

by specifying the constraints on social action in pursuit of legitimate interests. All institutions 

evolve over time, but during episodes of transformative change, top-down and bottom-up 

processes interact to influence the emergence and diffusion of the new institutional order (North 

1990; Scott 2001; Greif 2006; Nee and Opper 2012; Padgett and Powell 2012).2 Processes of 

endogenous institutional change begin with chance deviation from otherwise stable institutional 

arrangements. An institutional framework’s vulnerability to such deviation is conditioned by the 

relative gains from compliance and deviation. It is rare that such chance deviation involve 

disruptive innovations—“the creative destruction” (Schumpeter 1942)—challenging the 

established order. Initial deviators from the established order may be disappointed to find that the 

value of an innovation is not great enough to justify its continued pursuit. They may be unable to 

find enough collaborators among like-minded neighbors to make continued deviation worthwhile. 

Or, when a deviating behavior carries risk of sanction, potential deviators may be held in check 

by fear of reprisal. However, in some circumstances chance deviators will find the value 

advantage provided by an innovation to be worth the risk.  

Actors engaged in coordinated—rather than isolated—deviation reap greater rewards due 

to positive externalities. As Schelling (1973) points out, countless social situations have this 

quality: hockey players who hesitate to wear helmets unless they know that others will do the 

same; drivers who benefit from driving on the right side of the road only if all other cars obey the 

same rule; and the contingent benefits of adjusting one’s clock for daylight savings, which 

depend crucially on whether one’s neighbors follow suit (see DiMaggio and Garip [2011] for a 

more recent analysis). In processes of endogenous institutional change, one actor’s gainful 

deviation attracts neighbors to follow suit. The emergence of a stable cluster of deviators further 
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amplifies the gains of coordination and pulls even more neighbors into the fold in a self-

reinforcing “tipping” dynamic. Others who may not have been willing to take the initial step of 

risky experimentation will nonetheless join the local bandwagon begun by their more 

entrepreneurial neighbors (Granovetter 1978; Gould 1993; Chwe 1999). Subsequently, social 

relations and norms comprise the informal institutional elements that safeguard local transactions 

outside of the established order—including not only tangible assets, unfinished and finished 

products, but also informational (e.g. business tips), financial (e.g. start-up capital), and social 

rewards (e.g. reputation). 

Yet, regardless of how individual incentives are structured, deviation remains unlikely to 

survive in the long term unless it is eventually reinforced by accommodative action from 

political actors, which can result from practical necessity due to the costs associated with 

effective enforcement of laws that are ignored or willfully disobeyed by large swaths of the 

population. In the face of mounting costs, unofficial adaptation and lax enforcement often 

precede accommodative adaptations of formal rules by the state. If a deviating behavior produces 

social value or taxable revenue above and beyond that produced by compliance with current 

rules, the state may enact ex post reforms to provide legitimacy or even encourage previously 

outlawed behaviors (Nee and Opper 2012). Political actors thus play a key role in processes of 

endogenous institutional change, albeit after—rather than before—decoupling has become self-

reinforcing.  

Institutional economists and political scientists have often relied on analytical game 

theory to model institutions (Calvert 1995; Bates et al. 1998; Greif and Laitin 2004; Greif 2006;). 

While useful in analyzing the self-enforcing dynamics of stable institutional arrangements, this 

approach is less suited to a theory of endogenous institutional change, where stable institutional 
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arrangements are undermined from below. The problem emerges from the conception of 

institutions as Nash equilibria, which implies universal rational compliance on the part of 

individuals subject to institutional pressures (Calvert 1995). As Greif (2006: 10) posed the 

problem, since “[institutionalized] behavior is an equilibrium, there are no endogenous forces 

causing institutions to change.” In other words, the game-theoretic approach fails to explain the 

empirical regularity of endogenous institutional change precisely because the impossibility of 

such change is built into the model assumptions. The problem of explaining endogenous change 

is thus formal as well as empirical. We tackle the formal component first before pursuing our 

empirical illustration in the next section.   

 

Model 

We present an agent-based computational model to further explore the three mechanisms 

described above. Agent-based models are especially useful when we have well-established 

models of how individuals behave but limited understanding of the macro-level consequences of 

those behaviors (Macy and Willer 2002). The model dynamics do not have any direct empirical 

implications. Rather, the purpose of constructing the computational model is to test whether the 

proposed mechanisms offer an internally valid and logical account of endogenous institutional 

change that could potentially apply in specific empirical contexts. In other words, the model 

dynamics can tell us whether we have a basis for further empirical investigation aimed at testing 

the proposed mechanisms in a specific setting. Rather than accommodating the full complexity 

of real-world cases, the goal is to “explore the simplest set of behavioral assumptions required to 

generate a macro pattern of explanatory interest” (Macy and Willer 2002: 146).  
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Our model builds upon previous work on the evolution of social norms, diffusion of 

institutional innovations, and choices with network externalities (Schelling 1973; Axelrod 1984, 

1986; Young 1996; DiMaggio and Garip 2011). Following this work, we assume that actors 

benefit from a behavioral strategy to the extent that neighbors pursue the same strategy. Yet, 

endogenous institutional change involves a key obstacle that does not appear in these models. In 

order for broad diffusion of a new institutional innovation to occur, potential deviators must 

overcome not only the problem of coordination with other agents, but also potential opposition 

from state authorities invested in the status quo.3 

We assume a population of 1,000 autonomous but interdependent agents that make a 

binary decision between compliance and deviation with reference to an institutionalized rule of 

behavior.4 Beginning with an initial state in which all agents comply, we then quantify 

endogenous change or stability by examining the long-run distribution of compliance and 

deviation in the population.5  

A full description of the model is provided in Appendix A. However, the key features can 

be summarized as follows: 

1. When called upon, agents update their behavior as a cost/benefit probabilistic 

function of the difference in value between compliance and deviation.6 

2. Following previous work on innovation adoption, we assume that the respective 

use values of complying and deviating are scaled by the proportion of neighbors 

who do the same. In other words, the likelihood of deviation increases as more of 

one’s neighbors deviate.  

3. Deviation puts agents at risk of sanction from a state authority interested in 

maintaining compliance with the status quo. Accordingly, the value agents attach 
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to deviation also varies with the expected likelihood of sanctions, which agents 

assess by surveying cases of sanctioned and unsanctioned deviation in their local 

neighborhood. As shown in Figure 1, deviation becomes attractive when agents 

observe local conditions characterized simultaneously by frequent deviation and 

infrequent sanctioning.  

4. The state plays the role of enforcer or accommodator in the diffusion process by 

applying or withholding sanctions. Specifically, we assume that the state’s 

propensity to sanction deviators increases with its vested interest in compliance 

and decreases with the proportion of deviators in the population, since the 

application of sanctions involves policing costs that may become prohibitive 

when deviation is widespread.7 

Figure 1 about here 

Endogenous waves of deviation are made possible when agents are free to pursue a risky 

but worthwhile innovation that goes against institutionalized rules. Crucially, this innovation 

must feature a value advantage relative to the compliant status quo. The specter of sanctions and 

the need for others to deviate in order to realize the full gains can make it strenuous for 

individual agents to take the risk of being early movers. Notwithstanding, deviation can emerge 

in local clusters and subsequently spread to surrounding regions.   

Figure 2 demonstrates this result visually for a typical run of the model in which 

deviation has a relatively large 4-to-1 value advantage over compliance. In the first stage of the 

model dynamics, deviation is rare and scattered. In the second stage, a few “anchor” 

neighborhoods display high rates of deviation compared to others. The third stage sees these 
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anchors grow in size as deviation spreads to surrounding neighborhoods. The diffusion process 

reaches its zenith in the final stage, where deviation becomes the norm rather than the aberration.  

Figure 2 about here 

An innovation’s value advantage must be relatively large in order to successfully spread. 

Figure 3 illustrates this point by showing the diffusion of deviation over time for typical 

replications given value advantages of varying magnitude.8 Given a relatively small value 

advantage, deviation remains rare and scattered; the local tipping points that “anchor” global 

diffusion simply never emerge. Given a very large value advantage, in contrast, local tipping 

points are quickly reached and global diffusion occurs rapidly. At a moderate value advantage, 

the diffusion process undergoes many false starts. Small bastions of deviation emerge locally but 

are kept in check by repeated sanctions. This “whack-a-mole” dynamic persists until a local 

critical mass of deviators is finally reached in a single neighborhood, generating a sufficiently 

strong anchor for deviation to diffuse into adjacent neighborhoods. Past this tipping point, state 

accommodation permits the transition from local to global decoupling to appear with remarkable 

rapidity. Able to capture superior reward without the former likelihood of sanctions, previously 

cautious agents are quick to join the bandwagon.  

Figure 3 about here 

Figure 4 clarifies how these tipping point dynamics play out within particular clusters. 

The initial state of universal compliance in agent i’s neighborhood is broken by a single neighbor 

j1 who deviates and suffers sanctions. While this example discourages nearby agents from 

repeating  j1’s mistake, it is soon met with counterexamples of unsanctioned deviation in 

adjacent neighborhoods. Even as the example of j1’s failure looms, examples of unsanctioned 

deviation can continue to mount in the local neighborhood. As agents update their calculus of 
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costs and benefits, the number of unsanctioned deviators makes it clear that j1’s unfortunate 

example was an exception to the general rule. Thus, even previously cautious agents eventually 

follow their neighbors, reinforcing a ripple effect that spreads to other adjacent neighborhoods. 

When sanctioning regimes are especially persistent, of course, examples of sanctioned deviation 

will hold sway and local tipping points may never be reached.  

Figure 4 about here 

The simulation model thus shows that cascades of institutional decoupling emerge under 

relatively straightforward conditions: the occasion of an institutional innovation with high use 

value and positive externalities, met with accommodation by state authorities.9 Simple 

coordinating mechanisms embedded in neighborhoods of interacting agents are sufficient to 

produce the endogenous decoupling that leads to institutional change, even in the presence of 

substantial risk. While this analysis suggests a solution to the theoretical puzzle of endogenous 

institutional change as posed by previous neoclassical and game-theoretic approaches, however, 

the question of its empirical utility in explaining the rise of private manufacturing in China 

remains open.  

 

Endogenous Change in Institutional Context: Two Cities in Comparison 

The empirical approach we employ shares resemblance with analytic narrative, a method that 

combines comparative and historical analysis to explain institutional change in specific 

institutional contexts (Bates et al. 1998; Alexandrova 2009). In our comparative narrative, we 

will focus on the three central mechanisms—value advantage, positive externalities, and state 

accommodation—specified in our theoretical model, to explore how qualitative and quantitative 
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parameter variation along these dimensions corresponds with different local dynamics in 

endogenous institutional change.  

Our analytical focus is regional rather than national given the detailed spatial information 

on firm locations needed to explore the empirical utility and explanatory power of our model. 

For the purpose of comparison, we sought two municipalities that are 1) characterized by 

geographic propinquity and a high level of similarity in terms of location, culture, history and 

ethnicity; and 2) show pronounced variation in the timing of private sector reforms. Briefly, our 

aim was to find an early mover and late sponsor of private firm development in the same region. 

Our choice was motivated by rich and detailed accounts by historians, political scientists, 

sociologists and economists who studied the development and rise of capitalist institutions in 

China, focusing on the cities of Wenzhou (Zhejiang province) as a pioneer (Liu 1992; Parris 

1993; Whiting 2000; Shi et al. 2003) and Shanghai as a latecomer in capitalist economic 

development (see, for instance, Davis 1999; Whiting 2000; Tsai 2007; Huang 2008). Both 

Wenzhou and Shanghai are located in China’s Yangzi delta region, only about 220 miles apart 

from each other. Both cities were treaty ports in the nineteenth century and share a long tradition 

as important centers of artisanship and manufacturing.  

 

The Rise of Private Manufacturing in the Yangzi Delta Region since 1978 

The economic reform launched by Deng Xiaoping in 1978 had unintended consequences. 

Specifically, market liberalization unintentionally provided a new structural autonomy for 

entrepreneurs of private manufacturing. The sequence of reform measures designed to improve 

incentives for managers of state-owned enterprises cumulatively opened the way for the 

emergence of decentralized markets and supply and distribution channels outside of the state’s 
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allocation system. Particularly in agriculture and consumer retail products, marketization 

proceeded rapidly.  However, early entrepreneurial activity in China’s transition economy has 

been spatially clustered rather than broadly distributed. By 2011, close to 28 percent of China’s 

private firms were concentrated in the three provinces—Zhejiang, Jiangsu and Shanghai—of the 

Yangzi delta region (Annual Report of Non-State-Owned Economy 2012: 37). Even in this 

regional economy, institutional change followed distinctively different pathways, as a close 

comparison between Wenzhou and Shanghai illustrates.   

The city of Wenzhou offered nearly ideal conditions for entrepreneurs to decouple from 

established and legally still-favored forms of state-owned production and household farming. As 

a peripheral municipality of the Yangzi delta region, the value advantage in start-up private 

manufacturing was not only high, but came with low opportunity costs. At the start of economic 

reform in 1978, Wenzhou’s large population of rural households barely eked out subsistence-

level livelihoods in agriculture. With only 294 small state-owned companies in 1978, and an 

average per capita income of 55 CNY (a mere third of the national average), there were very 

limited opportunities for off-farm employment in state-owned firms. An underground economy 

of small household firms had flourished in the Wenzhou region (Parris 1993; Tsai 2002). After 

the start of reform, these firms quickly evolved into sizeable private manufacturing firms as 

entrepreneurs seized on opportunities for profit in decentralized markets. 

At the outset of the reform era, private firms in Wenzhou followed a pattern of local 

clustering. With only 4 percent of Wenzhou municipality classified as an urban area, and only 25 

percent of the population registered as urban residents (Liu 1992), the city offered ideal 

conditions for industrial growth in the rural counties outside the city center. Table 1 illustrates 

the concentration of private limited liability companies in the municipality’s three most popular 
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administrative districts. By the year 2002, more than 80 percent of Wenzhou’s private 

manufacturing firms were located in these three districts (Lucheng, Longwan and Ouhai), rural 

counties not far from the city center.10 From these favorable locations, the private manufacturing 

economy expanded southwards to Ruian City in the southernmost area of Zhejiang province.  

Table 1 about here 

An important feature of private manufacturing in Wenzhou was that firms were spatially 

concentrated in counties with small, scattered populations of local government- and state-owned 

enterprises. This pattern of cluster location enabled entrepreneurs to reap substantive benefits 

from inter-firm cooperation and coordination, which facilitated and accelerated the continuous 

entry of new start-up private manufacturing firms. Avoidance of co-location with state-owned 

and publicly-owned companies moreover lowered the risk of sanctioning and protectionist 

measures by local officials. Spatial concentration in the entrepreneurial counties provided 

conditions that favored the unfettered growth of private manufacturing firms. By 1998, private 

companies represented more than 20 percent of the medium- and large-scale industrial 

companies in industrialized counties of Wenzhou. By 2004, private limited liability companies 

made up 75 percent of medium and large enterprises in these counties.11 

Network ties are what make industrial regions “region-like” (Whittington et al. 2009). 

While we do not have network data for co-locating firms, we can conjecture with some 

confidence that the spatial concentration of private manufacturing enabled the development of 

positive network externalities (also see Saxenian 1994; Owen-Smith and Powell 2004; Nee and 

Opper 2012). Through a pattern of local imitation and mimicking of successful companies, 

entrepreneurial activities in a cluster location cumulatively powered the emergence of highly 

specialized production markets. In these industrial districts, new market entrants often occupied 
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positions in the niche by introducing essentially the same products with minor modifications. 

Network externalities gained from cluster location not only aided survival of firms in the 

production market, but promoted the emergence and spread of industry-specific norms. In 

spatially concentrated industrial districts evolved islands of specialized production where new 

start-up firms gained instant recognition through the collective identity of the cluster as a 

preeminent center of a distinct product line.12 

Consistent with the model, the clustering of novel organizations operating in the shadow of 

the law can often be traced to only a small seed of pioneering firms entering the niche early on. 

An example is Wenzhou’s electricity switch cluster (see Table 2). Today’s dominance of 

Yueqing city in the national industry started in the 1980s with only a modest seed of four firms 

which anchored further piling into the same industrial niche, leading to a heavy clustering of 218 

sizeable corporations active in 2009. The first imitators are often family members of the 

pioneering entrepreneur or key technical staff persons who start their own firm after having 

acquired crucial expertise on-the-job (Nee and Opper 2012). As time passes, expected network 

externalities in the local community lower the perceived entry barriers and gradually lead to an 

acceleration of the niche-specific co-location process.  

Table 2 about here 

Importantly, these clustering dynamics are not only consistent with our model’s emphasis 

on network externalities, but they are also inconsistent with the alternative economic 

interpretation that geographic concentration stems from a unique interaction of economies of 

scale (reached within manufacturing regions) and transportation costs (Krugman 1991). If this 

were true, private founders would not have appeared as a partisan group in a remote municipality 

like Wenzhou, which lacked an established industrial infrastructure and easy access to national 
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transport routes. Until 1993, the city was not even connected with the national railway system 

(Parris 1993).   

 The spread of private manufacturing in Wenzhou was facilitated by state accommodation 

from a local government that lacked both the administrative means and financial incentives to 

block the rise of capitalist forms of production.  Constrained by its weak revenue base, evident in 

a per capita fiscal income of only 30 CNY p.a. in 1978 (Wenzhou City Statistical Yearbook), 

Wenzhou’s municipal government could barely maintain its basic administrative functions 

(Zhang 2007) and lacked the administrative capacity to enforce existing rules to stem the rise of 

private manufacturing firms. To the contrary, with a per capita income far below the provincial 

average, local policymakers were quick to accommodate private entrepreneurial activities in the 

city’s thriving underground economy well ahead of national legislation efforts (Parris 1993).  

In Shanghai, by contrast, potential deviators faced a different choice set. As an 

established center of heavy industrial production with more than 3,372 medium and large-scale 

state-owned enterprises operating in 1978, and an average income of CNY 672 for staff and 

workers (more than 12 times the per capita income of Wenzhou), state employment remained the 

preferred career path well into the late 1990s (Shanghai City Statistical Yearbook). Consistent 

with our model, deviating behavior in Shanghai was rare compared to Wenzhou. Decoupling 

from the socialist mode of production only offered relative value advantages for the small group 

of people operating outside of China’s state-guided labor allocation system. Thus, private sector 

employment remained a stigmatized occupational niche even while in Wenzhou entrepreneurship 

gained social acceptance and legitimacy as a national symbol of economic success in the era of 

reform (Davis 1999; Parris 1993).  



 21 

Cluster formation faced critical limitations in Shanghai due to restrictive land use rights 

in an already highly industrialized metropolitan region. As a result, private firm concentration 

could not reach comparable levels to those observed in Wenzhou municipality (see Table 1). 

Importantly, districts with concentrated private firm settlements were scattered over the rural 

suburban areas of the municipality, with high concentrations in townships in the northwestern 

part (close to the border of Jiangsu province) and southeastern part of the municipality. Equally 

important, the pervasive dominance and spread of public enterprises over the entire municipality 

impeded chances of private entrepreneurs to form a critical mass. In spite of co-location, private 

manufacturing firms in 1998 represented a mere 1 percent of firms in counties where they were 

most concentrated (as compared to more than 20 percent in Wenzhou). By 2004, the county with 

the highest composition of private manufacturing—37 percent of locally registered industrial 

firms—was the rural district of Fengxian in the south of the city.13 

Given the strong presence of state-owned corporations and a constant inflow of foreign 

invested companies, Shanghai municipality enjoyed a strong revenue base and was well 

positioned to retain its regulatory policies aimed at checking the growth of private manufacturing 

(Whiting 2000; Huang 2008). Municipal leaders’ response was to grow the size of the state-run 

economy as a strategy to generate expanding tax revenue from state-owned enterprises. Between 

1978 and 1992, the number of medium and large state-owned enterprises increased by 30 percent 

(Shanghai City Statistical Yearbook 1993). Well into the second decade of national economic 

reforms, local industrial policies in Shanghai continued to favor state-owned and foreign firms 

and openly discriminated against private companies. Specific investment opportunities were 

formally denied and ad hoc interventions to block private enterprise became associated with 

Shanghai’s approach to reform (Huang 2008).  
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Table 3 summarizes the three homologous elements—corresponding to the mechanisms 

specified by our model—from the Wenzhou and Shanghai cases. Consistent with the model 

dynamics, Figure 5 shows that these intra-regional differences match the comparative timing of 

the emergence and diffusion of private manufacturing in both municipalities. In Wenzhou, the 

population of private firms outnumbered the population of state-owned enterprises as soon as 

company registration opened in 1988 (the right to register a firm did not involve legally 

protected property rights or a formal legal foundation). The rapidity of the increase in legally 

registered private companies reflects the fact that private firms had already emerged in a bottom-

up movement out from the shadow economy, with many firms exceeding the legally specified 

maximum of seven salaried workers. In Shanghai, by contrast, conditions for endogenous 

institutional change were not yet in place.14 A growing state-run industrial and commercial 

economy provided career opportunities for legal residents of the municipality, including those 

residing in rural suburban towns and villages, which were attractive enough to limit deviating 

behavior. Moreover, the local government had the fiscal and administrative capacity to check the 

growth of private manufacturing in their jurisdiction. Not surprisingly, in comparison to 

Wenzhou the development of the private enterprise economy in Shanghai was held back by at 

least a decade and trailed behind the sequence of legal accommodation to private enterprise by 

the central government. In Wenzhou, this development preceded the state’s legal reform. 

Table 3 about here 

Figure 5 about here 

So far our narrative has demonstrated that the key homologous elements in the diffusion 

of private manufacturing as an institutional innovation in the two municipalities vary in line with 

our model. What our narrative is not able to pinpoint, however, is whether co-location of private 
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firms and vested state interests have in fact been significantly correlated with the diffusion of 

private companies in both municipalities. To examine these mechanics more closely, we zoom in 

to get a more detailed view of the regional patterns of co-location and diffusion of private 

manufacturing firms, using data on within city development. Simple regression analyses of firm 

panels in both cities allow us to focus on two explanatory factors. First, we include county-level 

co-location of private companies in the preceding year. Past co-location serves as a proxy of 

observable success experienced by earlier entrants as well as a signal of prospective networking 

opportunities. Second, we include the number of state-owned companies at the county-level in 

the preceding year as proxy for the government’s interest to maintain the established order or 

accommodate bottom-up institutional innovation.15 Our model predicts that communities with 

strong vested interests in state-owned production are more likely to sanction deviators who are 

founders of private manufacturing firms to uphold the established order. We include the total 

number of companies in a given period (including other hybrid types such as collective firms, 

cooperatives etc.), as well as county and year fixed effects for controls. In this way we limit the 

risk that patterns of co-location simply reflect advantageous business cycle effects and region-

specific spatial advantages not linked with patterns of inter-firm co-location. To further separate 

spatial effects of co-location from the general trend of private firm-creation, we include a 

measure of the average number of private firms calculated over city districts. Although complete 

address information is only available from 1998 onwards, we believe that these clustering 

patterns are also instructive to understand earlier years of private firm emergence.  

The results reported in Table 4 are presented stepwise and confirm two central points, 

highlighted in our narrative. In Wenzhou, initial founding of private manufacturing firms in a 

location triggers further co-location in following periods and the existence of state production 
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does not pose any constraints. In Shanghai, by contrast, positive effects of private manufacturing 

concentration at the county level are checked by the negative effects associated with the strength 

of the city’s state-owned economy. Finally it is worth noting that the average size of the private 

firm population in a given year does not predict the evolution of county-level firm clusters. This 

finding underscores our claim that the emergence of private firm clusters did not respond to 

general political trends or business cycle effects equally influencing all districts.  County-level 

co-location rather reflects a bottom-up process of local emergence.16f 

Table 4 about here 

Our comparison of Wenzhou and Shanghai underscores the interplay between all three 

mechanisms. Endogenous institutional change can diffuse widely, if individual actors see 

sufficient value advantage in deviating behavior. In an industrial cluster, like-minded 

entrepreneurs cooperate to build the institutions that enable self-reinforcing growth of the cluster.  

As new start-ups, suppliers, specialty subcontractors, skilled and unskilled employees, and 

distributors are incorporated into the industrial district, the cumulative network externalities from 

the creation of private wealth, new employment opportunities and secondary benefits of local 

economic growth—including new sources of tax revenue—contribute to local government 

incentive for accommodative action in support of the growing industrial cluster. However, such 

bottom-up changes are not a given. In spite of similar political, geographic, cultural, historic, and 

ethnic conditions, the institutional pathways of both municipalities have differed substantively. 

The key differences were the lower relative value advantage of institutional innovations and co-

location patterns involving longer distances and lower spatial concentration in Shanghai. This 

has led to a less dynamic movement of deviators in Shanghai, one which could easily be checked 

by local governments continuing to favor the established institutional order.   



 25 

 

Discussion and Conclusion 

In addressing the puzzle of the endogenous rise of China’s private firm economy, we push 

further in a quest for discovery of the micro-level social mechanisms driving institutional change 

that has endured since Weber’s (1904-05) motivating question in The Protestant Ethic and the 

Spirit of Capitalism.  

 

Theoretical Contribution 

State-centered theories of institutional change have often portrayed the collective action and 

coordination problems faced by individual actors as being virtually insurmountable, thus 

necessitating that institutional change be initiated from above. In characterizing the decision set 

faced by atomic actors, such theories are surely correct. However, our study helps to clarify that 

the calculus changes substantially when action is instead pursued by autonomous but 

interdependent actors embedded in overlapping webs of social relations within spatially confined 

communities (e.g. small-scale neighborhoods). The theory and cases laid out here undermine the 

widely held belief that collective action problems will ultimately impede institutional change 

from below. Even in the presence of risk of sanctioning and failure, institutional innovations can 

emerge locally and successfully spread beyond a small group of initial deviators if contextual 

features fostering gainful coordination and accommodation are in place. Simply speaking, new 

games are not necessarily created by those in power or a group of established players in well-

bounded communities; institutional innovation and community formation may well turn out to be 

co-evolving processes if the contextual conditions are right.  
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We argue that bottom-up institutional change in the rise of China’s private manufacturing 

economy emerges from an interplay between three mechanisms: the value advantage associated 

with decoupling from institutional equilibria, positive externalities derived from similar 

decoupling among one’s neighbors, and accommodation of deviators by state actors. We have 

established the theoretical plausibility of these mechanisms with a simple computational model 

that allows us to examine parameter combinations facilitating either institutional stability or 

change initiated from below. We then provided a detailed empirical illustration of our theoretical 

account with a comparative analysis of two municipalities in China’s Yangzi delta region. In our 

analytic account, observed periods of relative stability and rapid dynamic development are 

broadly consistent with the mechanisms identified by our theory and the dynamics observed in 

our simulation. In Wenzhou, change from below evolved when individuals perceived decoupling 

as a more rewarding alternative than following the established order. Specifically, where local 

networks facilitated communication and coordination, and where state actors were—for different 

reasons—slow in sanctioning deviators. In Shanghai, endogenous development remained limited 

due to comparatively disadvantageous conditions, not allowing a social movement dynamic of 

private entrepreneurs to emerge at an early stage of reforms. Our two-city comparison 

underscores the uncommon combination of mutually reinforcing mechanisms that made possible 

the early bottom-up rise of private manufacturing and capitalist economic development in 

China’s Yangzi delta region. If only one of these mechanisms had been missing, innovating 

behavior of a small number of deviators might have never spread beyond local clusters of 

institutional deviation. The endogenous emergence of private manufacturing may therefore not 

provide a ready model for other developing and transition economies. Notwithstanding this 

limitation, we offer an important empirical case that broadens understanding of the different, 
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contextually defined modes and sources of regional institutional innovation and change.  

Sparsely populated areas, regions offering little variation in value advantage, and controlled by 

powerful elites defending the existing order, are therefore much less likely to witness the type of 

endogenous change observed in China’s Yangzi delta region. 

 

Model Extension and Limitations 

A critic will point out that we have not tried to match exact quantitative outcomes in the 

diffusion process to differing parameter combinations in our computational model. While that 

critic would be correct, we have chosen a different path for good reason. The major challenge in 

explaining endogenous institutional change is to explain different qualitative outcomes, such as 

the rapid development of private markets in Wenzhou versus the comparatively slower and 

stunted development in Shanghai. Our model accurately reflects the qualitative nature of such 

differences. Namely, we do not observe partial or unfinished diffusion in any runs of our models; 

the tendency for such “unsettled” processes to end in either complete diffusion or the effective 

chastening of deviators gives endogenous institutional change the flavor of an all-or-nothing 

proposition. We claim only that the mechanisms tested in our model are both sufficient and 

useful in explaining empirical cases of endogenous institutional change and stability. To claim 

that we can predict outcomes more exact than this would require more hubris than we possess.  

While our model thus incorporates only the simplest set of behavioral assumptions 

required to understand contextual features that enable and motivate endogenous institutional 

change, it also provides sufficient room for some useful extensions and thought experiments, a 

few of which we will highlight here. For convenience, we have assumed the state to be the only 

actor formulating explicit sanctions against deviators. While this is consistent with the view of 
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the state as the central arbiter of formal institutions, deviators may also face sanction from other 

groups in civil society. These sanctions could include social disapproval, negative gossip, or 

outright civil conflict in certain social encounters. Although we have not discussed these 

instances in our case studies, they did exist and may have deterred or delayed the observed 

decoupling process to some extent. Such different utility expectations could warrant specific 

modeling of inter-group conflicts. However, since our focus is on the identification of 

mechanisms in endogenous institutional change leading to the emergence of private 

manufacturing as a new form of production in China’s industrial economy, and not on dynamics 

of inter-group relations, such conflicts can be conveniently interpreted as one factor influencing 

the shape of network externalities. With strong societal opposition, expected network 

externalities could be miniscule or even negative.  

Alternatively, strong social resistance against deviating behavior could increase the 

state’s motivation to sanction deviators by leading authorities to overvalue compliance or by 

making the application of sanctions less costly. If social sanctions do not remain limited to 

practices of private ordering, and citizens instead choose to denounce deviators, then the cost of 

state sanctions declines rapidly and the increasing probability of sanction could entirely impede 

deviation. Such scenarios typically combine with strong ideological preferences for an 

institutional order defended by society at large. Early periods of state socialism and periods of 

mass mobilization—in which citizens are willing to spy on each other and denounce family 

members and neighbors—are prominent examples. During the Cultural Revolution, for instance, 

even the Yangzi delta region witnessed few attempts to found private household businesses. 

These examples also make clear why ideology is not incorporated as a distinct explanatory factor 

into our theory and model. The effect of ideology on behavioral choices operates both through 
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expected network externalities and through the probability with which deviators face state 

sanctions. 

Skeptics may also question our empirical focus only on a two-city comparison. While a 

more inclusive coverage of spatial dynamics of private firm emergence in China would certainly 

offer broader confirmation, we hold that the specific focus on Wenzhou and Shanghai resonates 

well with the empirical literature highlighting the puzzling co-existence of early institutional 

innovators (Wenzhou) and late adapters (Shanghai) that cannot be explained by political and 

formal legal reform initiatives. While limited in its regional coverage of firm development, the 

chosen cases are highly instructive. We acknowledge that our data on intra-city firm location 

does not extend to the two decades of economic reform prior to 1998. Although availability of 

longer time series would have been ideal, we argue that the time span is still sufficiently 

informative for the purpose of our analysis. First, accommodative action by the state upholding 

full constitutional protection of private companies was only enacted in 2004 (and the Private 

Property Rights Law in 2007), leaving the legal situation still somewhat ambiguous over a 

sufficiently long time span of our observation period. Second, there is no systematic reason to 

believe that predictors of spatial firm clustering should have followed different factors during the 

early formative stage of organizational and institutional innovation.  

 

Extensions and Directions for Future Research 

Our theory was motivated by the search for a theoretical account to explain different institutional 

pathways in the rise of China’s private manufacturing economy. However, we believe it has 

broader applicability within a class of empirical phenomena characterized by local deviation 

followed by diffusion and accommodation. More specifically, endogenous bottom-up processes 
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of institutional innovation in capitalist development in China resemble processes observed 

elsewhere, as innovation and underlying informal norms have typically preceded state action and 

the implementation of formal laws (Axelrod 1986). Take for instance the example of the rise of 

stock exchanges throughout the world. The rise of stock companies (the earliest known stock 

company was the Dutch East India Company, founded in 1602 in Amsterdam) and trading places 

was not formally legitimized and protected by state law, and many of the conducted transactions 

were even illegal when first executed (Stringham 2003). Yet, the tremendous value advantage of 

stock trading and the profitability of pioneering first movers provided strong enough signals to 

attract a rapidly growing number of followers and traders, which eventually forced local states to 

accommodate. Barbour states (cited in Stringham 2003: 329): 

“Repeated efforts of the States General to put a stop to the sale of actions by persons who 

owned none, to buyers who were not always able to pay for them, failed repeatedly. Only 

in 1689 was the policy of repression abandoned, when Amsterdam undertook to regulate 

and to tax the traffic in actions. By this date speculative trading had reached a strikingly 

modern stage of expertness.” (1950, pp. 77–78) 

The mechanisms underlying fair trading and facilitating the robust development of these markets 

even before formal legalization were the same as stated in our model. Spatial proximity in close-

knit communities provided market entrants with a reputational network generating helpful 

network externalities that facilitated survival and growth in an otherwise unregulated market 

environment.  

As with stock markets as a key institution of capitalism, economic historians are 

increasingly agreeing on the notion that capitalist development was not as closely linked with the 

guiding role of the state as often assumed. England’s industrialization for instance seems to a 
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substantial extent associated with changing social norms, a novel business culture, and local 

trading conventions rather than with formal property rights regimes (Clark 1996; Mokyr 2010). 

The same line of reasoning is clearly reflected in Weber’s description of the rise of a capitalist 

spirit. Interestingly, as he describes, innovations in capitalist production did not come from 

representatives of the ruling elite. It was not “the noble gentleman from Liverpool and Hamburg 

with their inherited merchant wealth, but the rising parvenu from Manchester or Rhineland-

Westfalia, often stemming from quite simple background” (Weber [1904] 2006: 69). Here, as in 

our model, the importance of associated value-advantage drawing in a new type of actor taking 

the lead in innovation is apparent. It was the success of these leading pioneers coming from 

outside of the establishment that drew in “men who had grown up in the hard school of life, 

calculating and daring at the same time” (Weber [1904] 2006: 69) to gradually change the 

economic system from below.  

In light of these broad commonalities with historical phenomena of institutional and 

organizational innovation we therefore hope to encourage further empirical validation of our 

theory, using similar bottom-up innovations in different political, historical and cultural contexts. 

In this way we hope to see further refinement and better differentiation between the general 

mechanisms of endogenous institutional change globally and the particular manifestation of 

distinctive conditions shaping and facilitating bottom-up processes in different local and regional 

contexts. This effort should ideally include regions not known for their organizational and 

institutional innovativeness in order to gain understanding of factors causing institutional inertia.   
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Endnotes 

1 As was pointed out by Walter Powell in a 2010 exchange.  

 

2 State-centered theories underscore the role of political actors in enabling and guiding top-down 

changes in formal rules. The “institutions-as rules” approach tends to identify economic 

institutions with rules devised by political actors, which the polity imposes on economic actors 

(North 1981, 1990; Barzel 1989). As Greif (2006) opines, the top-down approach may be useful 

in identifying rules that politicians prefer, but it slights the problem that rules imposed from 

above can be ignored. By contrast, at the level of interacting economic actors, informal norms 

and social relationships provide the sinews of cooperative behavior without third party enforcer. 

In such private orders, the sources of stability are self-enforcing and endogenous to the exchange 

between principal and agents.  

 

3 Within political sociology, some earlier models have examined the interaction between 

political protest and state regimes (e.g. Opp 1991; Hoover and Kowalewski 1992). Since these 

models are tailored specifically to cases of political movement mobilization, they address a quite 

different set of concerns from those that we take as our main focus.   

 

4 We take these two options as given. For a recent theory of the content and emergence of novel 

behavioral norms, see Padgett and Powell (2012). While restricting the decision space to just two 

options is a simplification, we hold that it is a useful one: many real-world applications could 

similarly be reduced to binary choices (Schelling 1973). Moreover, the main effect of extending 

the model to non-binary decisions would be to increase the size of the decision-making state 
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space—thus increasing coordination complexity—rather than to fundamentally alter the general 

problem.  

 

5 While this focus has much in common with standard diffusion studies, we say deviation or 

decoupling rather than adoption to emphasize that the choice is one that involves an explicit 

break with formal rules.  

 

6 We know that even robust institutional arrangements have defectors, whether drivers who 

speed through red lights, petty deviants who ignore otherwise uncontroversial laws, or academics 

who neglect well-accepted norms of collegiality. Thus, the stochasticity (however slight) in our 

model captures the essential truth that deviance and defection always lie just beneath the surface 

of dominant institutional arrangements. 

 

7 Clearly, the application or withholding of sanctions is only one way in which political actors 

affect institutional change. Legal and policy changes may for instance bestow de jure legitimacy 

to innovations that had already found de facto acceptance through widespread decoupling. While 

important to individual narratives of institutional change, the varying trajectories of such policy 

shifts make them less amenable to stylized formal models. In endogenous institutional change, 

these formal institutional changes follow from “bottom-up” emergence and diffusion processes. 

Therefore, we focus on modeling the latter while leaving the former to discussion of particular 

institutional contexts.  
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8 To check the stability of the model dynamics, we ran 100 independent replications per 

condition. Model outcomes differed little across separate replications with the same parameter 

settings.  Averaged results across runs are available upon request from the authors.  

 

9 Based on our analysis and Equation 5 in Appendix A, one could reasonably question whether 

accommodation is a necessary mechanism. In the presence of a sufficiently large value 

advantage, could we not observe global diffusion even with a large but fixed probability of 

sanction? We have found that diffusion is indeed possible under such conditions, but often not 

complete diffusion – more importantly, the requisite value advantage would be so large as to be 

implausible in most empirical contexts. Some forms of deviance may fit these conditions; for 

example, undocumented immigration to developed economies.   

 

10 Here we focus on limited liability companies as they represent the most common type of 

private firm registration. By 2011, 84% of all private firms in China were formally registered as 

limited liability companies (Annual Report on Non-State-Owned Economy in China No. 9, 2012). 

 

11 GTA company data. The calculations are based on company addresses we coded for a total of 

46,017 firm-year observations covering the period from 1998 to 2009.  See also Table 4 for an 

explanation of the data source. 

 

12 Famous clusters in Wenzhou municipality include the low voltage electric equipment 

producers grouped together in Yueqing City, the cigarette lighter industry in Lucheng district 

producing 70 percent of the global market, the printing industry in Cangnan County, the valve 
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and pump industry clusters in Yongjia County, Longwan district, and Ruian city, and the pen 

industry cluster in Longwan district. 

 

13 GTA company data. The calculations are based on addresses we coded for a total of 151,736 

firm-year observations covering the period from 1998 to 2009 (see also Table 4). 

 

14 For Shanghai, our illustration shows two separate panels to adjust for changing reporting 

standards in 1999. After 1999, the municipal statistics no longer list the total firm population but 

only medium and large-scale companies with annual sales of more than 5 million CNY.   

 

15 We have also explored longer lags of two and more years, but could not identify significant 

links.  

 

16 This is confirmed also for lagged mean values. 
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Figures 
 
Figure 1: Probability of individual deviation as a function of local conditions 
 

 
 
Note: Based on Equation 4 (see Appendix A) with A=.5; B=1.5; θ=.5; β=10.  
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Figure 2: Diffusion of deviation across a population of agents 

 

 
 
Note: A=.5;B=2; θ=.5; β=10; λ=10 (see Appendix A). Results are shown from a typical run of 
the model. Agents are colored according to current status, with compliers in light gray, 
sanctioned deviators in dark gray, and unsanctioned deviators in black.  
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Figure 3: Diffusion of deviation over time for typical replications  
 

 
 
Note: A=.5; θ=.5; β=10; λ=10 (see Appendix A). Results are shown for representative 
replications under each condition.  
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Figure 4: Reaching local tipping points 
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Figure 5: Private vs. state-owned firms in Wenzhou and Shanghai, 1978-2010 
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Tables 
 
Table 1: Local concentration of private limited liability companies in Wenzhou and 
Shanghai (in percent) 
 
 Percentage of firms located in 

top three administrative 
districts of Wenzhou  

Percentage of firms located in 
top three administrative 
districts of Shanghai  

1998 73.2 51.2 
2000 59.8 64.7 
2002 80.4 54.8 
2004 68.6 51.2 
2006 61.4 49.2 
2008 56.2 49.3 
2009 57.9 50.1 
Source: GTA Data / Database of non-listed companies in China. We have complemented 
company information for private limited liability companies with complete addresses, which we 
coded to match Wenzhou’s 11 administrative districts and Shanghai’s 17 administrative districts. 
In total, the database covers 19,895 companies for Wenzhou and 39,252 companies for Shanghai. 
 
.  



 

Table 2: Development of Wenzhou’s supply electricity switch industry 

  
Year <1980 <1982 <1984 <1986 <1988 <1990 <1992 <1994 <1996 <1998 <2000 <2002 <2004 <2006 <2008 2009 

County                 
Lucheng   1 2 2 2 2 2 3 4 4 5 6 6 6 6 
Longwan   1 1 1 1 1 2 3 10 15 19 21 21 23 24 
Ouhai          1 1 2 2 3 3 3 
Ruian      1 2 3 7 8 9 9 9 11 11 11 
Yueqing 1 1 2 4 7 10 13 26 47 81 123 150 175 189 211 218 
Dongtou                 
Yongjia            1 1 1 1 1 
Pingyang          1 1 1 1 1 1 1 
Cangnan     1 1 1 3 3 3 3 3 3 3 3 3 
Wencheng                 
Taishun                 
Total 1 1 4 7 11 15 19 36 63 108 156 190 218 235 259 267 
 
Source: GTA (Shenzhen), Non-Public Firm Database, complemented by address information. 
Note: We follow a four digit industrial classification (ICC 3923 as the main line of business) to identify the electric switch population 
and focus on private limited liability companies. This table tracks backward the existing number of 267 firms in 2009. Numbers before 
2009 thus do not represent the total population in that industrial niche. We use this form of presentation as a rough approximation of 
cluster formation over time, as firm and address data covering the complete population before 1998 is not available.  
 
 
 
 
 
 
 
 



 

 
Table 3: Comparing private firm development in Wenzhou and Shanghai 
 
 Wenzhou 

 
Shanghai 

Institutional 
innovation 
 

Illegitimate organizational form 
of production 

Illegitimate organizational form of 
production 

Value advantage High economic advantage of 
decoupling from socialist 
production given limited 
employment opportunities in 
the formal sector. 
 

A strong urban state enterprise 
economy continues to offer value 
advantages; limited incentives to 
decouple from traditional socialist 
employment system.   
  

Network externalities Localized clustering and co-
location facilitates rise of 
multiplex business networks; 
development of pronounced 
self-help and cooperative norms 
reinforces local diffusion and 
mimicking processes. 
 

Political marginalization and 
spatial constraints impede local 
firm clustering, which in turn 
limits the development of positive 
externalities.  

State reaction Rapid accommodation due to 
limited fiscal resources and 
limited alternative employment 
channels  
 

Strong resistance and ongoing 
discrimination through ad hoc 
intervention and regulatory 
barriers. 

 
 
 



 

Table 4: Regression analyses for number of private companies by county, Wenzhou and Shanghai (1998-2009) 
 
 Wenzhou 

(private firms per county) 
 

Shanghai 
(private firms per county) 

Private Ltd. firms per county in t-1 .580*** 
(.118) 

 .578*** 
(.119) 

.579*** 
(.119) 

.472*** 
(.058) 

 .366*** 
(.072) 

.366*** 
(.072) 

State owned firms per county in t-1  -.812 
(2.306) 

-.315 
(1.387) 

-.315 
(1.387) 

 
 

-1.425*** 
(.174) 

-.735** 
(.212) 

-.735** 
(.212) 

Total of firms per county in t  .427*** 
(.090) 

.702*** 
(.065) 

.426*** 
(.091) 

.427*** 
(.091) 

.364*** 
(.033) 

.641*** 
(.026) 

.426*** 
(.037) 

.426*** 
(.037) 

Mean number of private firms by 
county in t 

   -.081 
(.054) 

   .013 
(.051) 

County fixed-effects YES YES YES YES YES YES YES YES 
Year fixed-effects YES YES YES YES YES YES YES YES 
Constant -94.208** 

(29.031) 
-116.978* 
(55.091) 

-87.315* 
(39.207) 

-86.952* 
(39.241) 

-86.427*** 
(11.659) 

7.442 
(28.697) 

-22.498 
(24.726) 

-22.540 
(24.888) 

N 
R2 

121 
.948 

121 
.917 

121 
.948 

121 
.948 

187 
.988 

187 
.984 

187 
.991 

187 
.991 

Data: GTA Data / Database of non-listed companies in China. We have complemented company information for all registered 
companies above a designated size with complete addresses, which we coded to match Wenzhou’s 11 administrative districts and 
Shanghai’s 17 administrative districts. The complete database covers 46,217 firm-year observations for Wenzhou and firm-year 
151,736 observations for Shanghai.  
Note: * p<0.05, ** p<0.01, *** p<0.001 (two-tailed tests); robust (heteroskedastic-consistent) standard errors in parentheses.  
  



 

 
Appendix A: Detailed Description of the Agent-Based Model and Robustness to Alternative 

Parameter Settings 

The autonomous but interdependent agents in our artificial population make a binary decision 

between compliance (Di=0) and deviation (Di=1). Each agent i initially complies (Di = 0 for all i). 

When called upon, i updates its behavior as a function of the difference in value from the two 

available choices. First, the gain from compliance is  

! ! = ! 1− !!
!!
!!!
!!

        (1) 

where i’s neighbors are indexed by j; Ni is the number of agents (excluding i) in i’s 

neighborhood; Dj is neighbor j’s current state (0 for compliant or 1 for deviating); and A is a 

multiplier that fixes the use value of compliance. For simplicity, we assume externalities to be 

linear. Robustness checks showed that the overall model results do not hinge on this assumption, 

although results under particular conditions can vary with the shape of the externality. Equation 

1 simply states that the value of compliance depends on a use value that is scaled by the 

proportion of one’s neighbors who also comply. The value of deviation is computed similarly to 

that of compliance, but with one crucial addition. Since deviation puts agents at risk of sanction 

from a state authority interested in maintaining compliance with institutionalized rules, agents 

only expect to realize gains from deviation insofar as they also expect to avoid this undesired 

outcome. Formally,  

! ! = ! !!
!!
!!!
!!

1− !!         (2) 

where B is a multiplier for the use value associated with deviation and fi is i’s estimation of the 

probability of sanctions (Dj and Ni are the same as in Equation 1).    
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 Agents assess the likelihood of sanctions by looking around their neighborhood to gauge 

other agents’ states as well as their own. Those who see abundant evidence of sanctioned 

deviation are more fearful than those who do not. More formally,  

 !! = !!! + 1− ! !!
!!
!!!

!!
!!
!!!

!!!"! !!!!
!!! > 0

!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"ℎ!"#$%!
      (3) 

where Si is a binary indicator of whether agent i was sanctioned in its most recent round of 

updating (if yes, then Si = 1) and θ is an exogenous parameter (0≤ θ ≤1) that fixes the weight 

agents place on their own recent experiences with sanctions relative to those of one’s neighbors. 

When a deviating agent and all of its deviating neighbors suffer sanctions, fi=1 and the expected 

value of deviation is reduced to zero. At the opposite extreme, when an agent does not observe 

any sanctions (which can occur either because everyone simply complies or because all local 

deviators have gone unsanctioned), fi=0 and the agent expects—rightly or wrongly—to receive 

the full benefits of unencumbered deviation.  

 Agents ultimately choose compliance or deviation as a probabilistic function of the 

difference between U(D) and U(C). We use the cumulative logistic function 

 Pr !! = 1 = !
!!!!![! ! !! ! ]!!!       (4) 

where β is a slope parameter that controls the shape of the S-curve and determines how 

deterministically (large β) or stochastically (small β) i’s decision varies with the difference in 

value between compliance and deviation. We select a value (β=10) that is sufficiently large to 

make i’s choice a reliable function of this value difference yet not so large as to make this 

decision completely deterministic. If U(D) were equal to 0 and U(C) equal to .5, for example, a 

slope of 10 would make the probability of deviating equal .007, meaning that fewer than 1 in 100 

iterations of the choice function would produce deviation.  
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The probability of sanction for a deviating agent i is determined by the cumulative 

logistic function 

 Pr !! = 1|!! = 1 = !

!!!
!! !

!!!!
!!!

!!!
!

!!!     (5) 

where λ is a slope parameter and N is the total number of agents in the population. The fraction 

A/B in the denominator gives the state’s vested interest in defending a dominant norm against 

deviators, which is a function of the relative value of compliance and deviation. The state’s 

propensity to sanction deviators increases with the relative value of compliance (due to vested 

interest) and decreases with the proportion of deviators in the population (due to policing costs). 

Alternatively, the state might over-value compliance relative to deviation, such as when 

deviating in-group behavior undermines state-sponsored ideology. In other models not shown 

here (but available upon request from the authors), we scale A/B with a multiplier to manipulate 

the state’s baseline willingness to accommodate deviators. This multiplier affects the model 

outcomes in unsurprising ways; a larger multiplier simply means that the difference B-A must 

become correspondingly larger in order for deviation to become widespread. In the absence of 

nonlinear interactions that would indicate a more fundamental shift in model dynamics, we do 

not introduce this multiplier in the presented results.  

The dynamics of the model are studied using cellular automata (von Neumann 1966). The 

1,000 agents are arrayed on a 25 x 40 wrap-around lattice with each agent occupying a single cell.  

Robustness checks have shown qualitatively similar outcomes—though with much slower 

convergence—with 10,000 agents. Agents influence and are influenced by the 8 neighbors on 

surrounding cells. While highly stylized, this “Moore neighborhood” spatial arrangement has 

proven analytically useful for studying a variety of social dynamics ranging from residential 

segregation (Schelling 1971) to the emergence of novelty (Padgett and Powell 2012).  By 
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incorporating transitive ties (every pair of neighbors shares exactly two other common 

neighbors), the Moore lattice also incorporates greater realism than the von Neumann lattice, 

which removes all transitivity by excluding ties to diagonally situated neighbors. Having said 

this, we have also tested the simulation model on the von Neumann lattice and found 

qualitatively similar results. We have also tested models in which local ties are randomly 

“rewired” to incorporate long-range influence. However, we focus here on influence through 

spatial propinquity and leave the incorporation of more complex and realistic network structures 

to future work. The gist of the results using “rewired” networks is that the difference B-A must 

become correspondingly larger as the proportion of non-local ties increases, corresponding to the 

intuition that deviation from formal rules is a “complex contagion” (Centola and Macy 2007).  

For simplicity, we assume that A= .5 (since A and B are only meaningful relative to one 

another, .5 is an arbitrary value around which we can vary B). We condition the steepness of our 

two logistic functions such that deviation and sanctioning are reliably but not deterministically 

governed by assessments of cost and benefit (β=10; λ=10). In additional tests, we found that 

more stochastic specifications (i.e. setting � and � equal to 5) had two conflicting effects. In 

the early stages, a more stochastic model eases the initial emergence of deviation. When 

deviation is initially costly, there will be more deviators to the extent that the decision to comply 

or deviate involves greater chance. Maximal stochasticity (where the slope equals 0), after all, 

reduces simply to random choice. The other side of this effect, of course, is that greater 

stochasticity can preserve pockets of compliance even after deviation has achieved broad 

diffusion. Finally, we assume that the agent’s expectation of sanctions is a weighted average of 

its own recent experience and that of its neighbors (θ=.5). In line with previous work on adaptive 



 56 

learning, this implies that personal experience weighs more heavily on agents than the vicarious 

experience of a single neighbor.  

The model proceeds through the asynchronous updating of individual agents. In each 

discrete iteration t, a single agent i is chosen at random from the population (with replacement) 

and makes the binary choice between compliance and deviation. If the agent deviates, then the 

state responds by applying or withholding sanctions.  

 


