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Abstract 

All too often, researchers and policymakers speak tend to talk past one another, leading 

to recommendations from the former remaining unimplemented by the latter. Boundary 

organizations exist to facilitate multidisciplinary collaboration and information flow and 

between the research and public policy community, and have become increasingly more 

common over the past several decades to fill this gap between science and policy. They 

require a substantial investment of time, money, and intellectual resources, and a 

number of these organizations have proliferated in the sphere of environmental 

science/policy to study and address persistent problems. This literature review examines 

existing environmental boundary organizations, defines key terms, and offers case 

studies showing how they are able to exist within the gap between markets and 

governance.  
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Between Governance and Markets:An Assessment of the Roles and Rationales of  

 

Environmentally-Oriented Boundary Organizations 

 

 The purpose of this literature review is to define and evaluate boundary 

organizations as an organic response to the failures of, and to the gaps between, market- 

and policy-oriented responses to the production of what Guston has characterized as 

social order (Guston 2001). Boundary organizations have been the focus of numerous 

scholarly studies from the late 1990s onwards (Schneider 2009, Parker and Crona 2012, 

Carr and Wilkinson 2005, O'Mahony and Bechky 2008, Cash 2001, Miller 2001, Guston 

2001). However, the existing scholarly work, while adept at specifying what boundary 

organizations are and what they do, has largely failed to explain why boundary 

organizations exist in the first place. There is a case to be made that boundary 

organizations represent a midpoint between two opposed concepts of how social order 

ought to be generated, namely (a) Arthur Pigou’s concept (Pigou 1924) of government 

policy functioning as a corrective to market failures and (b) Ronald Coase’s concept 

(Coase 1960) of market activity functioning as a corrective to failures of governance. In 

terms of theory, then, boundary organizations—and the related concepts of boundaries 

and boundary objects—can be used to develop and motivate a third alternative, a hybrid 

market-policy alternative, to the traditional Pigouvian and Coasean views about the 

generation of social order in liberal democracies.  

 The literature review has been divided into a number of sections. The first section 

introduces the larger purpose of the literature review and situates the purpose as part of 

policy- and market-driven theories of the production of social order. The second section 
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contains definitions and overviews of boundary organizations. The third section contains 

a discussion of boundary organizations, particularly environmental boundary 

organizations, situated against the theoretical traditions of policy-driven social order (as 

championed by Arthur Pigou) and market-driven social order (as championed by Ronald 

Coase). The third section of the literature review defends the conclusion that boundary 

organizations exist as efficient responses to the inefficiencies of governance-alone and 

market-alone practices of social order. The fourth section, consisting of a discussion and 

conclusion, suggests that the emergence and increasing prominence of boundary 

organizations can be considered, in game-theoretical terms, as a means of injecting 

cooperation into competitive games, thus raising the payoffs for all parties.    

 Before proceeding, the delimitations of the study should be noted. The main 

delimitation of the literature review concerns the concept of markets as opposed to 

science. In some of the literature on boundary organizations (Schneider 2009, Parker and 

Crona 2012, Carr and Wilkinson 2005, O'Mahony and Bechky 2008, Cash 2001, Miller 

2001, Guston 2001), the two domains that boundary organizations are typically held to 

straddle are science and policy. However, some of the literature (Zald 2008, Howells 

2006, Pham et al. 2010, Cash 2001, O'Mahony and Bechky 2008) on boundary 

organizations also introduces the idea of markets. In this literature review, particular 

emphasis will be placed on understanding (a) markets as stakeholders in boundary 

organizations and (b) insights about market representation in boundary organizations that 

can be supported through an analysis of the role of science.   

 Finally, in keeping with the main thesis defended in the literature review—the 

claim that boundary organizations exist and proliferate primarily because of their ability, 



BETWEEN GOVERNANCE AND MARKETS 5 

in game-theoretical terms, to grow the overall payoff for agents who would ordinarily be 

rivals in a competitive game with each other—emissions and car production data have 

been employed to demonstrate how the creation of a boundary organization between the 

Environmental Protection Agency (EPA) and U.S. car-makers might have played a role 

in the ability of both policy-makers and car manufacturers to get what they wanted 

beyond what might have been possible in a purely competitive scenario. This case study 

is an empirical encapsulation of the literature review’s (a) theoretical focus on the 

production of social order through Pigouvian versus Coasean means and (b) heuristic 

focus on cooperative game theory as a plausible explanation for the existence and 

proliferation of boundary organizations.  

Definitions and Overviews of Boundary Organizations 

 According to Guston (Guston 2001), boundary organizations satisfy three criteria. 

First, boundary organizations engage in the creation and utilization of so-called boundary 

objects and standardized packages. Second, boundary organizations involve actors from 

either side of the boundary [between, for example, science and policy] and also call upon 

the services of professionals who mediate between these actors (Guston 2001). Third, 

boundary organizations have their own unique accountability to the worlds they straddle, 

which, according to Guston, are the worlds of politics and science, but which other 

scholars (Zald 2008, Howells 2006, Pham et al. 2010, Cash 2001, O'Mahony and Bechky 

2008) have argued can also be the worlds of politics and markets. Understanding 

Guston’s definition of boundary organizations requires defining boundary objects, which 

necessarily involves defining boundaries. 
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 Guston claimed to derive the definition of boundary organizations from science. 

Guston referred to the tradition of so-called boundary work in science, whose purpose is 

to differentiate science from non-science (Guston 2001). In this context, boundaries 

distinguish discourses, practices, or traditions from each other. A boundary organization 

is an organization that is situated between agents on either side of a boundary and which, 

according to Guston, has its purpose in the generation of boundary objects and 

standardized packages. A boundary object is some set of tangible or intangible resources 

that can be used by actors on either side of the divide for their own purposes. A 

standardized package, on the other hand, is designed to change practices on either side of 

the boundary. Building on Guston’s definition, Cash argued that boundary organizations 

can be defined not only in terms of what they do but also how they help to define what 

happens on either side of the boundary (Cash 2001). Thus, by virtue of its existence, a 

boundary organization helps to establish what counts as policy and what counts as 

science (assuming that science and policy are the two entities on either side of the 

boundary organization).   

 Because boundary organizations by definition serve more than one agent, they 

tend to have goals that are related to each agent. For example, the boundary organization 

known as the California Ocean Science Trust (COST 2016) defined its two main goals as 

being (a) generating and identifying high-quality science applicable to ocean policy and 

(b) facilitating the integration of such science into policy.   Interacting within and without 

the many theories that express and support their efforts, boundary organizations manage 

their multiple goals through “deal[ing] simultaneously with both the economic and the 

substantive dimension in research planning and monitoring, and deals with several 
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authorities (government, different user groups, researchers) with their won interest and 

hence has several accountabilities, thus making the work very complex” (Klerkx and 

Leeuwis 2008, 193). Accomplishing multiple goals at the same time requires a clear 

delegation of authority, strong communication between actors, and context-sensitive 

ways of working that ensure their work will remain relevant beyond the time frame of its 

immediate agency. This is how boundary objects are created and remain relevant. 

Boundary organizations would not be possible without the people, the actors, who 

see needs submerged in the dim boundaries of responsibilities, and act to meet that need. 

Important in understanding the nature of boundary organizations is that many of the 

actors come from both sides of the boundary, and meet in the middle to share their 

perspectives, skills, and insights of how to best work within the existing systems. It is 

possible to argue that the existing systems and traditional organizations have a vested 

interest in policies and behaviors remaining as they are; for example, many groups are 

making a great deal of money from the destruction of the environment that has 

complicated climate change (Hoppe 2005, 199). In this respect, boundary organizations 

can serve as advocates for Pareto-improving changes. 

Paul R. Schulman described boundary organizations as emphasizing the reflexive 

decision model (Schulman 1976). Responding to the limitations of prior sociological 

decision models, the reflexive model emphasizes the context in which decisions find 

continuity and life. In the context of boundary organizations, these decisions often relate 

to relationships within the organizations and their end goals. As opposed to relative 

decisions, “reflexive decisions are those which, in their implementation, materially affect 

the validity of those situational assumptions upon which they were based” (Schulman 
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1976, 1015-1016). In response to their effectiveness within the total context of the 

boundary organization, “these situational premises are then either significantly 

strengthened beyond their initial validity, in which case a decision becomes reflexively 

self-promoting or reinforcing; or they are undermined, which results in a decision which 

becomes self-frustrating in relation to its objectives” (Schulman 1976, 1016). In this 

reflexive process, boundary organizations have greater response-capacity due to their 

flexible approach. Therefore, they are an ideal context in which to experiment with new 

research implementation.  

Boundary agents are often specialists in their field who collaborate with other 

experts, allowing their information to have the widest impact, with impact typically 

measured as changes in the status quo (whether on the policy side, the private sector side, 

or both) attributable to the action of the boundary organization (Boissin 2011). Framing 

debates between these experts, policy makers are able to garner more information in a 

shorter period (Boissin 2011). Boundaries are important in that they offer structure and 

specificity to any endeavor, but crossing boundaries is also important. Boundary agents 

emphasize that expertise is not enough to widen boundaries. Within the context of 

scientific knowledge and its sharing are the “normative concepts such as objectivity, 

honesty, neutrality and truth that give it an institutional and ideological privileged status 

in the elaboration of public policy” (Boissin 2011, 178). Boundary agents are able to 

stand between the party lines, and due to their actual objectivity may be more successful 

in communicating important information.  

Boundary organizations are theoretically supported by the principal-agent theory, 

by which the agent of the boundary organization is able to influence the principals on 
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either side of the boundary (Guston, 2001). Guston used the Office of Technology 

Transfer as an example of the principal-agent function. Emphasizing the risk and reward 

involved in this relationship, Guston wrote, “politicians attempt to manage the moral 

hazard of the productivity of research by providing specific incentives to the agents for 

engaging in measurable research-based innovation. Such incentives alter the previously 

negotiated boundary between politics and science” (Guston 2001, 87). For organizations 

to remain boundary rather than be assimilated into traditional practices, constant 

vigilance is required.  

The Office of Technology Transfer provides this vigilance through acting as an 

effective agent for both the scientists and the policy makers. New boundary negotiations 

are monitored through its charter, whose active agents realize the importance of 

remaining authentic to their non-partisan goals. Technology transfer is the practice of 

putting into effective use the research, insight, and boundary objects created. Guston 

clarified, “But perceiving the government as a ‘principal’ and the researchers as ‘agents’ 

is crucial to understanding the structure of technology-transfer policy” (Guston 2001, 88). 

Guston emphasized that the complexity of this balance requires boundary theoretical 

unification such as, “a methodological innovation that unites, on an approximately equal 

footing, the sociological approach of boundary-work and the political-economic approach 

of principal-agent theory” (Guston 2001, 88). Thus, boundary organizations support an 

environment for integration of theories, practices, and psychology between perspectives.  

Cross-scale and cross-level interactions are a special function of boundary 

organizations. While this collaborative complexity has emerged due to need, its efficacy 

has led to the realized need for organized “co-management structures and conscious 
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boundary management that includes knowledge co-production, mediation, translation, 

and negotiation across scale-related boundaries [that] may facilitate solutions to complex 

problems that decision makers have historically been unable to solve” (Cash et al. 2006, 

8). The concept of multiple and diverse levels and scales relates to the many nuances of 

how and where boundary organizations work and have effect. In this context, “scale 

refers to any specific geographically or temporally bounded level at which a particular 

phenomenon is recognizable. Scale can also---and sometimes simultaneously---imply a 

level of organization or a functional unit” (Cash and Moser 2000, 111). Cross-level 

relates to hierarchies of need and application, and when properly understood presents a 

road map of priorities (Cash et al. 2006, 8). Scale is essential in understanding climate 

change information due to the multiple levels at which the information takes effect. Scale 

reveals which elements of data take precedence over another, giving boundary agents 

direction and the visual means through which to communicate with non-experts.  

Adding to the cross-scale/cross-level functions is the boundary effort of linking 

local and global scales through utilizing hybrid management and dynamic assessment 

(Cash and Moser 2000, 109). There are many challenges to this far-reaching effort, which 

include “matching scales of bio-geophysical systems with scales of management systems, 

avoiding scale discordance (matching the scale of the assessment with the scale of 

management), and accounting for cross-scale dynamics” (Cash and Moser 2000, 109). 

These challenges can be met through hybrid management which avoids scale discordance 

through utilizing boundary organizations, coordinating resource allocation, empowering 

actors along each scale, and integrating assessment and goals from a long term 
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perspective. This complexity reflects the interconnected nature of the globalized culture, 

and can make way for more harmonious governing globally.  

Boundary spanning ideologies are still in need of appropriate architecture of 

language to support the inclusivity of their perspectives. While researchers in this domain 

honor the flexibility of the principal-agent theory as a “useful tool for analyzing the 

multilateral relationships in networks, but [it] needs to be complemented by theories that 

better capture the notion of co-production in such ‘webs of cross-cutting ties’” (Klerkx 

and Leeuwis 2008, 183). Mistrust of multiple actors moving from divergent motivations 

complicates this process, but the discussion is growing even as the threats of climate 

change become more immediate. Some agents, theme coordinators, aim “to resolve this 

information asymmetry [by] adopting the role of ‘pilots in the information sea’, which, 

besides creating order, is also perceived by some as steering towards satisfying the 

researchers’ interests” (Klerkx and Leeuwis 2008, 191). Thus, boundary agents represent 

a new paradigm of collaboration, lack of bias, and the willingness to approach challenges 

from a new angle.  

Hybrid management is another theory created to support the flexible approach of 

boundary organizations. Once appreciated for its multi-tasking capacity, hybrid 

management may flourish in many traditional organizations and professions. Those who 

use this integrated management approach ask, “What counts as legitimate knowledge? 

Who speaks for nature? How much power and authority should be accorded to science 

relative to other modes of knowing and deciding?” (Miller 2001, 479). These are 

boundary questions that seek clarification and a reworking of traditional modes of 

business and thought to support greater sustainability for all living systems. Those hybrid 
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managers in the “climate regime” use their incisive questions to debate pertinent 

regulations to protect the environment, punish polluters, and create real incentives for 

positive change.  

Multiple goals are achieved through clear goal setting and passionate follow 

through. Delegation of responsibility within the boundary organizations is essential 

because “the optimization of network delegation systems requires capacity building 

amongst the actors involved to be able to effectively operate in the various arenas (e.g. to 

reduce the information asymmetries)” (Klerkx and Leeuwis 2008, 193). Information 

asymmetries are one of the greatest causes for slow response to needs, because actors 

must be sure that their actions are moving in the right direction to empower others to 

support their claims as experts. Delegation in boundary organizations towards multiple 

goals can be accomplished through a “theme coordinator,” who acts as a guide to the 

many different actors on the many sides of the boundaries. Research emphasizes that 

these coordinators “besides having the necessary process skills, should also have 

sufficient technical knowledge” (Klerkx and Leeuwis 2008, 193). Thus the most effective 

theme coordinators are those working within the boundary organization who are aware of 

the context-specific needs. 

Situating Boundary Organizations in Two Dominant Theories of Social Order 

 There is a consensus in the literature (Zald 2008, Howells 2006, Pham et al. 2010, 

Cash 2001, O'Mahony and Bechky 2008, Schneider 2009, Parker and Crona 2012, Carr 

and Wilkinson 2005, Miller 2001, Guston 2001) that, in one way or another, boundary 

organizations assist in the generation of social order. This aspect of boundary 

organizations can be better understood in light of the older theoretical literature on how 
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social order is, and ought to be, generated within the constraints and goals of a liberal 

democracy. The two theoretical traditions that appear particularly relevant here are those 

of the British economists Arthur Pigou and Ronald Coase.  

 Arthur Pigou argued on behalf of an interventionist approach to policy. According 

to Pigou, the ultimate business of a government is to provide for both the current and 

future well-being of its people, whereas the ultimate business of a corporation is to 

provide short-term benefits to its shareholders (Pigou 1924). This claim is, in part, an 

explanation of how governments and markets are so often at odds over the question of the 

environment, a phenomenon that has been amply explored in the literature on corporate 

social responsibility (Sacconi 2006, Scherer and Palazzo 2011, Yu 2009, Frost and Ho 

2006, Lim and Phillips 2008, Shevalier and McKenzie 2012, Mezzadri 2014, Saeidi et al. 

2015, Dahlsrud 2008, Salam 2009, Carroll and Shabana 2010). Businesses are under 

pressure (Saeidi et al. 2015, Ray 2014, Sabate and Puente 2003, Eberl and Schwaiger 

2005, Roberts and Dowling 2002) to deliver stockholder returns within a narrow 

timeframe; in the absence of such returns, businesses can become bankrupt. Meanwhile, 

governments are under pressure to deliver tangible results to voters within the horizon of 

an election cycle (Szakonyi and Urpelainen 2014, Hall and Reynolds 2012, Brady and 

Volden 1998, Wiarda 2005, Ruypers 2005). Thus, Pigou predicted, businesses will try to 

get away with maltreating the environment as long as doing so can maximize returns; 

meanwhile, governments will engage in environmental protection to the extent that doing 

so will be politically rewarded by voters. 

 Pigou did not assume a purely hostile relationship between government and 

markets. However, Pigou argued that, because markets have natural incentives to 
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discount environmentally responsible actions in favor of economically rewarding actions, 

an interventionist government is needed to establish and enforce boundaries on the 

actions that markets can take (Pigou 1924).  

 This assumption was reversed by Ronald Coase, who famously argued that the 

social costs of environmentally irresponsible behavior can be minimized by cooperation 

between market actors, with government on the sidelines (Coase 1960). Coase and Pigou 

thus represented two polar opinions of the role of government in a liberal democracy 

architected on capitalism, with Coase suggesting that markets were, at least in certain 

ideal conditions, more efficient than governments and Pigou suggesting that governments 

were more efficient than markets.  

 For both Pigou and Coase, the underlying question is how to ensure the 

orderliness of social action in a welter of often conflicting interests, with Pigou 

nominating governments and Coase nominating markets as the most effective agents of 

such order—that is, the coordination of behavior towards a desirable state of affairs.    

The concept of social order applies to boundary organizations as well. The discussion of 

boundary organizations that follows relates the operations and rationales of these 

organizations to the potential superiority of approaches that occupy the space between 

Pigouvian and Coasean approaches to social order.  

Empirical and Theoretical Discussion of Boundary Organizations 

 Having provided an orientation to boundary organizations as well as to two 

theories of social order in which the functioning of boundary organizations can be 

situated, the purpose of this section of the literature review is to evaluate how boundary 

organizations have actually operated in the space between markets and policy, 
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particularly with respect to the inadequacy of purely market-driven and purely policy-

driven approaches.  

Historically, boundary organizations have emerged when needs could not be dealt 

with within the existing organization structure. From boundary-spanning objectivity, their 

effective mediation created a new precedent for flexibility. In America, the late 1970s 

was a period of relative contention between industry and science. The Environmental 

Protection Agency (EPA) was attempting to create emissions standards and ambient air 

quality measures that would govern the auto industry (Guston and Clark 2000, 14). The 

landmark 1977 Clean Air Act Amendments complicated this situation with new 

regulations. At loggerheads with each other, the auto industry and the EPA could not find 

a working model. While the Act required the auto industry to scientifically prove that 

their parts did not harm the environment, the EPA did not trust the industry’s efforts at 

research, and the industry did not appear to want to defer to the impartiality of the EPA 

(St Clair 2006, White, Corley, and White 2008, Keating 2001). Observing the need for 

collaboration which supported the environment as well as the economy, Chuck Powers 

and Michael Walsh brought their combined experience together as boundary actors 

(Guston and Clark 2000, 14). 

 Chuck Powers was at this time the Vice President and Chief Environmental 

Officer of Cummins Engines, and he represented the private interests. Michael Walsh 

was the EPA Deputy Assistant Administrator running the Office of Mobile Sources 

(Guston and Clark 2000, 14). Together, Power and Walsh created the boundary 

organization, Health Effects Institute, to meet the demands of the EPA without over-

stressing the auto industry. The literature (St Clair 2006, White, Corley, and White 2008, 
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Keating 2001) suggests that the contribution of the Health Benefits Institute lay not so 

much in the production of boundary objects (research), but rather in the manner in which 

this organization brought together stakeholders who were ordinarily placed in somewhat 

adversarial relationships with each other. By creating a framework in which leaders from 

the industry and the EPA would be under the same roof, and working towards the same 

goals, the Health Effects Institute appeared to generate a spirit of cooperation that (a) 

prompted the industry to work voluntarily towards EPA standards and (b) prompted the 

EPA to conceptualize the industry in a non-adversarial way (St Clair 2006, White, 

Corley, and White 2008, Keating 2001). Ultimately, these boundary workers “vision was 

to create an independent institution to provide public and private decision makers with 

the best possible scientific information about the health effects of motor vehicle related 

air pollution” (Guston and Clark 2000, 14). This was not all they accomplished, as the 

organization grew to review existing literature to discover what areas required greater 

research. Publishing many special reviews that support the healthy interactions of science 

and economics, the Health Effects Institute is still functioning to increase collaboration 

and communication (Guston and Clark 2000, 14). 

 The case of the Health Effects Institute illustrates how two distinct forms of social 

order—policy- and market-driven social order—came together to produce a single 

outcome, namely that of lowered emissions. The very existence of the Health Effects 

Institute, and its ongoing existence after 36 years, appears to constitute proof that the 

American automotive institute and the EPA were not able to work efficiently in a purely 

Pigouvian climate (in which the EPA would have made all the policy decisions, and the 

role of the industry would have been to comply) or in a purely Coasean climate (in which 
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the industry would have been able to regulate itself so as to drive down emissions). 

Because of the extensive data on emissions and automotive production, it is possible to 

test this key claim about the importance of boundary organizations in an empirical 

manner. 

 Consider what the EPA (as the policy representative) and the American 

automotive industry (as the market representative) wanted in the lead-up to the 1980 

formation of the Health Effects Institute. The interest of the EPA was in lowering CO2 

emissions whereas the interest of the automotive industry was in selling more cars (St 

Clair 2006, White, Corley, and White 2008, Keating 2001), goals that the two players on 

either side of the boundary saw as being exclusive. However, the literature also suggests 

the burgeoning of an environmental movement throughout the 1970s, a movement that 

predisposed many Americans to want to buy more socially responsible products (Hyde 

2007). Thus, it was conceivable that increased demand could offset a rise in automotive 

production costs associated with achieving EPA compliance. In other words, the 

adversarial stance between the EPA and the industry was not a fait accompli; it reflected 

a limited exploration of the available solution space. Of course, as the literature indicates, 

time revealed that EPA compliance not only allowed automotive manufacturers to satisfy 

consumers’ rising demand for more responsible vehicles but also aligned well with the 

production of cars that were less expensive to manufacture (Townsend and Calantone 

2014). But it is not clear that the discovery of this joint solution to the EPA’s and the 

industry’s respective problems would have come about without the kind of boundary 

work carried out by the Health Effects Institute. 
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 An evaluation of some of the available statistics allows a quantification of the 

possible effects of the Health Effects Institute. One possible approach is to measure the 

increase in American CO2 emissions from 1970 (the year in which the EPA was 

founded) to 1980 (the year in which the Health Effects Institute was founded), and to use 

these data to predict values for CO2 emissions in the first 5 years after the creation of the 

Health Effects Institute. In theory, if the Health Effects Institute had a retardant effect on 

CO2 emissions, then the observed CO2 emissions in the years 1981-1985 would be lower 

than the predictions made by an ordinary least squares (OLS) regression model.  

Of course, the CO2 data are not the only data that require analysis. The 

automotive industry’s desire over the same time period was to expand the production of 

cars. There are yearly statistics on car production that can be analyzed, with the goal 

being to determine whether the 1970-1980 car production data under- or over-predicted 

production data for 1981-1985. The data tables for these analyses appear below. Note that 

all data are from the World Bank (WB 2015). 

Table 1 

Emissions and Car Production Data 

Year CO2 Emissions Cars Produced CO2 Emissions 

(Predicted) 

Cars Produced 

(Predicted) 

1970 4299 8400   

1971 4327 10242   

1972 4570 10940   

1973 4737 11424   

1974 4585 8853   

1975 4392 8624   

1976 4661 10110   

1977 4853 11183   

1978 4872 11314   

1979 4907 10673   

1980 4703 8949   
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1981 4634 8489 4928.96 - 

1982 4399 7956 4979.45 - 

1983 4372 9148 5029.94 - 

1984 4563 10323 5080.43 - 

1985 4586 11404 5130.92 - 

 

The first observation to make on the basis of these data is that, after the formation of the 

Health Effects Institute in 1980, there is a marked downturn in the actual CO2 emissions 

data for the United States. Note that the dotted line in Figure 1 represents the OLS 

prediction for CO2 emissions on the basis of 1970-1980 data. A Chow breakpoint test 

indicates that 1980 is a breakpoint year in the regression, F(2, 12) = 9.31, p = 0.0036. 

Hence, the regression testing seems to support the claim that the formation of the Health 

Effects Institute was associated with a downturn in CO2 emissions for the United States 

based on expectations generated from the 1970-1980 data.  
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Table 2 

 

Chow Breakpoint Test Results 

 

Chow Breakpoint Test: 1980   

Null Hypothesis: No breaks at specified breakpoints 

Varying regressors: All equation variables  

Equation Sample: 1970 1985  

          
F-statistic 9.313978  Prob. F(2,12) 0.0036 

Log likelihood ratio 14.99210  Prob. Chi-Square(2) 0.0006 

Wald Statistic  18.62796  Prob. Chi-Square(2) 0.0001 
 
 

 
Figure 1. CO2 Emissions (Mton), Actual Versus Expected, 1970-1985 

 

These data indicate that the government did in fact get what it wanted. The production of 

cars over this same time period seemed like a random walk without drift: 
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Figure 2. Thousands of Cars Produced in U.S., 1970-1985.  

 

Indeed, the OLS regression of years on cars proves to have a negative pseudo-R2 and a 

high p, indicating a bad fit for OLS and therefore also a bad fit for Chow breakpoint 

testing. The results of an unobserved components model indicate that the cars data 

conform to a random walk, z(16) = 2.74, p = 0.003. These data indicate that, at the very 

least, the dynamics of U.S. car production did not appear to change after 1980. Of course, 

at around this time, the U.S. car market was heavily exposed to Japanese imports, and the 

recession of the early 1980s was also a factor, so ascribing causal effects to the formation 

of the Health Effects Institute is complicated. Nonetheless, there was a marked uptick in 

U.S. car production just 2 years after the Health Effects Institute opened its doors.     
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 Subject to the limitations noted earlier, the data suggest the possibility that the 

formation of the Health Effects Institute helped to enlarge the total payoff available to 

both government and industry, an outcome that is unlikely to have been possible in either 

a purely policy- or market-driven scenario. Having demonstrated how empirical methods 

can be brought to bear on analyzing the value that boundary organizations add, the 

remainder of this section of the literature review is focused on various qualitative aspects 

of boundary organizations.  

 The need for boundary organizations presents itself in many sectors as nations 

become more interconnected. Agricultural decisions have a vast impact on culture, and 

currently “experience constant technological shifts, operates in markets embedded in a 

global economy, and is extremely sensitive to changes in natural systems (e.g., climatic, 

hydrological, soil, etc.)” (Cash 2001, 431). The Agricultural Extension program supports 

investigation into the research question, “what characteristics of cross-scale information 

and decision support systems are associated with effective management” (Guston and 

Clark 2000, 16). This question is answered by boundary organizations, and their abilities 

to cross-scale in analysis and production, make the best of both boundaries, and build 

trust between boundaries (Guston and Clark 2000, 16). 

 Closely linked with agriculture is the issue of water management, in which 

boundary organizations play an important role. In this area, researchers have found that 

“individual water manager behavior (e.g., information seeking) and risk perception spur 

consideration of climate information in planning and decision-making. The cases also 

suggest that more than institutions, it is interaction in the context of an integrated 

boundary organization that best predicts higher use of climate information by water 
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managers” (Kirchhoff, Lemos, and Engle 2013, 1).This finding supports the research 

(Halloran et al. 2014, Almunawar, Anshari, and Susanto 2013, Messina and Pan 2013, 

Rosano and Schianetz 2014, Kingston 2014, Epstein and Roy 2001, Kibert 2012, 

Kleindorfer, Singhal, and Wassenhove 2005) that emphasizes the role of the 

consumer/citizen in the emerging support for sustainability.  

 Sea Grant is a boundary effort that became a part of the National Oceanic and 

Atmospheric Administration (NOAA) in the 1970s. Currently 29 states participate in the 

Sea Grant effort, which focuses on developing skilled labor to protect and harvest the 

ocean’s resources. Local universities participate in this effort, contributing research, 

facilities, and valuable training. Harvesting the ocean must be married with sustainable 

practices so that the fragile ecosystem does not crash. Sea Grant harmonizes this desire 

through a three leveled approach, “1) original research (much of it applied); 2) training, 

extension work, and technology transfer; and 3) education and outreach” (Guston and 

Clark 2000, 20). This is the format for many successful boundary organizations (Zald 

2008, Howells 2006, Pham et al. 2010, Cash 2001, O'Mahony and Bechky 2008, 

Schneider 2009, Parker and Crona 2012, Carr and Wilkinson 2005, Miller 2001, Guston 

2001), whose flexible approach creates a kind of value that can be used for many aims. 

 When the seriousness of climate science revealed the extent of climate change in 

the mid-nineties, the boundary organization, The International Research Institute for 

Climate Prediction (IRI) was created to harness the cumulative weight of climate 

research. Engaging in research on many scales, this organization applies its boundary 

objects usefully for fisherman, farmers, and policy makers. From the mundane to the 

widest applications of science, this boundary organization extends its research tentacles 
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between the gap of developing and developed nations (Agrawala, Broad, and Guston 

2001, 454). The IRI defines itself as, “an organization that straddles the shifting divide 

between politics and science, drawing its incentives from and producing outputs for 

principals in both domains, and internalizing the provisional and ambiguous character of 

the distinctions between these domains” (Agrawala, Broad, and Guston 2001, 455). 

Considering the impact of climate change research, the IRI plays a valuable role in 

enabling policy makers to respond to the most pertinent science.  

A boundary organization utilizing hybrid management is the Subsidiary Body for 

Scientific and Technological advice (SBSTA). Formed in 1992 by the U.N. Framework 

Convention on Climate Change (UNFCCC), this boundary organization has taken form 

as a forum for the climate regime agents/workers to negotiate between competing models 

for sharing expert perspectives on climate change. SBSTA provides a space where 

experts from both sides of the boundaries may meet, debate, and agree on the methods by 

which research is validated. Hybrid management is here seen as the integration and 

application of information into diverse fields with flexible approaches (Miller 2001, 479).  

Discussion and Conclusion 

 The previous sections of the literature review seem to support the hypothesis that 

boundary organizations exist in the space between policy and science. Indeed, scholars 

tend to define boundary organizations on this basis; a boundary organization must be 

interstitial (Zald 2008, Howells 2006, Pham et al. 2010, Cash 2001, O'Mahony and 

Bechky 2008, Schneider 2009, Parker and Crona 2012, Carr and Wilkinson 2005, Miller 

2001, Guston 2001). This aspect of boundary organizations requires further interrogation. 

Given that boundary organizations require substantial investment of time, money, and 
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intellectual resources to create, the question becomes why so many boundary 

organizations have in fact appeared over the past several decades.  

 The answer to this question appears to be that boundary organizations ultimately 

address problems that are not adequately resolved by governance / policy alone or by 

markets alone. The preceding discussion of boundary organizations has offered some 

case study examples of how boundary organizations are able to exist within the gap 

between markets and governance. However, it remains to give a more formal account of 

why stakeholders on either side of the boundary would in fact want to support the 

existence and operation of boundary organizations.  

 This account can be rooted in some concepts of game theory. Although a fuller 

working-out of the game-theoretical dynamics of boundary organizations is beyond the 

scope of the literature review, there is a simple concept—the transition from a 

competitive to a cooperative game—that casts light on how and why boundary 

organizations have been embraced by individuals and organizations on either side of the 

boundary.  

 In game theory, games can be divided into two fundamental kinds, namely (a) 

competitive and (b) cooperative games. In competitive games, there is an assumption that 

each player in a given game is motivated by a goal that is well-specified and that can be 

quantified as a payoff function (Kohli and Park 1989, Nalebuff and Brandenburger 1997, 

Song and Panayides 2002, von Neumann and Morgenstern 2007). In such a game, the 

rational player will attempt to maximize the payoff function by engaging in certain 

actions. It is possible to conceptualize much of the history of policy- and market-based 

responses to environmental stewardship within the framework of competitive play. For 
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example, a particular organization might raise its payoff function by dumping toxic 

chemicals in a river, whereas, for a government, such dumping would lower a payoff 

function that relies on the promotion of a clean environment for its political constituents.  

 In cooperative games, the payoff function is one that increases if parties work 

together. Imagine, for example, a scenario in which cooperation between a chemical-

dumping company and the local government leads to (a) a change based on public 

perception that the company is choosing environmental responsibility and (b) a leap in 

the popularity of the government based on the perception that the government is both 

business- and environment-friendly. In this scenario, there is more of a payoff if the game 

players work together than if they compete. 

 The literature on game theory suggests that cooperative games are more complex, 

in that they require a certain level of coordination between parties who might be 

disinclined to trust each other. However—assuming rational actors, a general symmetry 

of payoff distributions, and the ability to generate a higher total payoff through 

cooperation—game theory predicts that cooperative strategies can dominate competitive 

strategies (Kohli and Park 1989, Nalebuff and Brandenburger 1997, Song and Panayides 

2002, von Neumann and Morgenstern 2007). This theoretical prediction appears to be 

well-suited to explaining why so many boundary organizations have emerged and 

prospered in recent years. In fact, boundary organizations appear to be specialized 

examples of intermediaries, which have long been understood to play an important role in 

game theory. Telser argued that the attainment of equilibrium, whether in the context of 

cooperation or competition, was rendered simpler by the actions of intermediaries (Telser 

2016). More broadly, Telser argued that arriving at so-called group rationality or an 
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optimal distribution of resources depended upon fairly simple (and rarely encountered) 

contracting conditions. As Telser pointed out, even when these contracting conditions are 

met, the existence of an intermediary (as in the case of a stockbroker) serving multiple 

stakeholders is more efficient than asking stakeholders to contract directly with each 

other.  

This argument offers a means through which the efficiency of boundary 

organizations can be understood in game-theoretic terms. Simply put, the boundary 

organization (through its production of boundary objects) is situated in a manner that can 

provide an increased payoff to actors on either side of the boundary. Imagine, for 

example, that individual scientists and policy-makers have it as their common goal to 

ensure a lower level of pollution for the portions of the Pacific Ocean adjoining 

California. Telser argued that it would be too inefficient for individual contracts to be 

formed between stakeholders on one side and stakeholders on the other. Moreover, the 

existence of both a priori and post asymmetries of information means that, even if 

organizations (such as a coalition of scientists and California’s legislature) attempted to 

work directly with each other, they would be tempted to take advantage of asymmetries 

and thus nudge what would otherwise be a cooperative game into a competitive game. 

Thus, a boundary organization serving as an intermediary appears to be the right 

mechanism through which to facilitate cooperation between stakeholders who have some 

broad overlap in their interests, but who, without an intermediary, would drift towards a 

competitive rather than cooperative game. In empirical terms, however, this claim 

remains to be tested.   
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After decades of success, policy makers are now supporting the growth of 

boundary organizations as their job becomes more technical and complex with the 

challenge of climate change (Boissin 2011). Policy makers now understand, “useful 

information expands alternatives, clarifies choice and enables policy makers to achieve 

desired outcomes” (McNie 2007, 17). In this desire, boundary organizations that have 

nurtured a network of expert debates, research, and collaboration are already in place to 

support the further growth of their efforts. The terms are in place to manage this 

collaboration. As Bäckstrand clarifies, “In this perspective, citizens and the public have a 

stake in the science-politics interface, which can no longer be viewed as an exclusive 

domain for scientific experts and policy-makers only” (Bäckstrand 2003, 24). 
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