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ABSTRACT 

There are many sectors in which for-profit, nonprofit, and/or public organizations coexist, 

compete, and collaborate, yet we know little about how the strategic behavior of firms of 

different organization types compares.  Drawing on the logic of coalitional game theory and 

incorporating a stakeholder-centric institutional perspective, we theorize key conditions under 

which for-profit, nonprofit and public organizations will respond to a new strategic opportunity. 

We posit that the ability to pursue a new strategic opportunity is constrained by whether the 

action is institutionally-congruent, and whether value can be easily transferred across 

stakeholders. We provide empirical support for these predictions in the liver transplant market, 
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where we leverage a policy shock to identify opportunistic behavior by for-profit, nonprofit, and 

public firms.  

 

INTRODUCTION 

There are many sectors in which for-profit, nonprofit, and/or public organizations coexist, 

compete, and collaborate. Despite a rich body of literature examining the existence of and 

different values held by organizations of different organization types (e.g., Brown, Potoski, and 

Van Slyke, 2006; Friedman, 2007; Ben-Ner, 1994; Rose-Ackerman, 1996; Hansmann, 1980), we 

know little about how firms of different organization type behave when a strategic opportunity 

arises.1 Particularly in settings where a firm competes or collaborates with a firm of a different 

organization type, the ability to predict and understand how a competing or collaborating firm 

will respond to an opportunity is critical. We propose a framework that can be applied to help 

predict the strategic behavior of organizations of all types, as well as to predict comparative 

strategic behavior by organization type. Drawing on the logic of biform games (Brandenburger 

and Stuart, 2007) and incorporating a stakeholder-centric institutional perspective (drawing from 

the actor-centric institutional perspective of Scharpf, 1997; Aguilera and Jackson, 2003) into this 

logic, we theorize conditions under which organizations will respond to a potential new strategic 

opportunity and describe how these conditions differ in for-profit, nonprofit and public 

organizations.  

We treat the firm as a coalition of stakeholders whose preferences and behavior each 

contribute to and are influenced by the firm’s institutions. We describe a simple, within-

organization biform game in which the players of the game are the organization’s stakeholders. 

                                                
1 See Steinberg (2003) for the point that we know little about how to predict strategic behavior by nonprofit 

organizations alone.  
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These players choose from set of possible actions in the first stage of the game which, when 

aggregated, result in an organization-level equilibrium and corresponding expected payoffs for 

players in the second stage. The organization (or high-level coalition of stakeholders) is assumed 

to be in a cognitive equilibrium, or what can be described as an epistemic equilibrium of shared 

beliefs (Aumann and Brandenburger, 1995; Aoki, 2010), at the beginning of the game. This 

cognitive equilibrium is determined by the organization’s formal and informal institutions (Aoki, 

2010). New strategic opportunities or potential innovations that can be adopted are introduced 

into the model as new actions added to the stakeholders’ sets of possible actions. Critically, the 

ability of the organization to pursue a new strategic opportunity, as well as the way it is pursued, 

is constrained by 1) whether it can be achieved through actions that are institutionally-congruent, 

and 2) whether value or utility can be easily transferred across players in the game. By 

comparing the institutional settings and transferability of utility in for-profit, public and 

nonprofit firms, we make comparative predictions about the circumstances under which 

organizations of different types are likely to pursue a strategic opportunity.  

We build on and contribute to the work of those who have begun to analyze value 

creation and value capture within (Bennett, 2017; Coff, 1999; Obloj and Sengul, 2012), rather 

than across, firms. We respond to those who have called for work that addresses a shortcoming 

of the stakeholder-agency model (Hill and Jones, 1992), namely its bilateral treatment of 

principal-agent stakeholder relationships, by treating the firm as a coalition of stakeholders. In so 

doing, we apply the roots of the value creation/value capture framework (namely, cooperative 

game theory) to contexts where value is not easily modeled as prices (nonprofit and public firms, 

as well as, in some cases, for-profit firms). We extend a stakeholder-centric institutional 

perspective (drawing from the actor-centric institutional perspective of Scharpf, 1997; Aguilera 
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and Jackson, 2003) by integrating this perspective into the logic of biform games and 

cooperative game theory. We furthermore provide a framework that can help predict 

comparative strategic or opportunistic behavior of one organization type vis-à-vis another.2   

We provide empirical evidence for our theory in the liver transplant market, a unique 

setting that enables us to address the empirical challenges of examining comparative 

opportunistic behavior across firms of different organization types.  This line of inquiry is 

typically challenging because 1) nonprofit, for-profit, and public organizations rarely serve the 

same basic functions, making it hard to compare across organization types without confounding 

differences in organization type with differences in basic functions being performed, and 2) 

strategic, opportunistic behavior can be difficult to observe, since organizations don’t necessarily 

make these actions public. In the liver transplant market, for-profit, nonprofit, and public liver 

transplant centers all do the same thing: they provide liver transplants. Second, a policy change 

in how livers were allocated to individuals who need liver transplants enables us to identify the 

strategic, opportunistic gaming of the liver allocation policy prior to the policy change (Ostler, 

2016; Snyder, 2010), and compare this behavior across nonprofit, private, and public centers. 3 

We show that nonprofit liver transplant centers gamed the liver allocation policy at a similar, 

and for certain consumer-beneficiaries, a higher, rate than for-profit organizations. Nonprofit 

centers gamed the liver allocation policy for certain types of patients: locally-residing residents 

and women, even when relatively healthy. For-profit liver centers gamed the liver allocation 

                                                
2 Our framework can also be used to predict the strategic behavior of a single firm (of any organizational type) in 

response to an opportunity or potential innovation.   
3 Before March 1, 2002, whether a patient was in the ICU was a critical determinant of whether a patient would be 
allocated a liver; patients in the ICU went to the top of the liver transplant priority list, irrespective of whether they 
were sicker than others on the transplant list. Transplant centers could strategically report that a patient was in the 
ICU to increase the chance of their patients receiving a liver. After March 1, 2002, however, allocation of livers 
changed to a system based only on clinical indicators of sickness, not ICU status. A discontinuous decrease in the 
number of transplant patients in the ICU or a discontinuous increase in the average sickness of transplant patients 
after the policy change indicates that centers were strategically manipulating the ICU list and gaming the ICU liver 
allocation policy to increase the chances that their patients would receive a liver transplant.   
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policy for patients on the margin of being eligible for transplant (that is, clinically unhealthy and 

nearly indistinguishable from patients on the waiting list above them), but not for relatively 

healthy patients. Public liver centers gamed the liver allocation policy less than the other center 

types on average. Our empirical findings are consistent with our theoretical predictions about the 

role that the institutional setting and transferability of utility in for-profit, public and nonprofit 

firms play in constraining and influencing the ability (and nature in which) firms of different 

organization types take strategic, opportunistic actions.  

 

THEORY 

Building on the roots of the value-creation/value capture framework to predict strategic 

behavior by organization type     

Each organization type creates value for and is accountable to a distinct group of 

stakeholders. How much attention is paid to which stakeholders is the result of each 

organization’s conceptualization of itself and its relationship to society (Crilly and Sloan, 2012), 

as well as the power, legitimacy and urgency of a given stakeholder to each organization 

(Mitchell, Agle, and Wood, 1997). Recognizing the key role played by stakeholders, Garcia-

Castro and Aguilera (2015) incorporate a relatively broad set of stakeholders’ claims into the 

value-creation/value-capture framework, extending the set of (for-profit) stakeholders to include 

capital providers, government, management, and employees.4 These frameworks do not predict 

strategic organizational behavior, however.  

Stakeholder-agency theory has furthered our understanding of strategic behavior by for-

profit firms, by treating the firm as a nexus of separate bilateral contracts between principals and 

                                                
4 Others have extended the concept of for-profit value creation and capture to include society more broadly (Lepak 

et al., 2007; Porter and Kramer, 2011). 
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agents (different stakeholders) (Hill and Jones, 1992). In the nonprofit context, however, 

principal-agency theory seems less applicable (Miller, 2002; Steinberg, 2003), given that it is 

unclear which stakeholder should be regarded as the principal (Bogart, 1995; Miller, 2002; 

Ostrower and Stone, 2006; Steinberg, 2003; Van Puyvelde et al., 2012).5  Even in the for-profit 

context, where the traditional dyadic owner-manager relationship is a clear application of 

principal-agent, there are important dimensions to the relationship including cultural and 

institutional environments (Jackson, 2000) which are excluded by this theory.  

Furthermore, the bilateral nature of the relationships examined in stakeholder-agency 

theory limits the applicability of the theory to contexts where stakeholder relationships can 

adequately be described as bilateral.6 Yet groups of stakeholders continuously interact with each 

other; their preferences at times complementary and at times conflicting. In the nonprofit 

context, for example, Ben-Ner describes coalition formation among consumer-beneficiaries and 

donors as critical to explaining the existence of nonprofits (Ben-Ner, 1994; Ben-Ner and Gui, 

1993; Ben-Ner and Van Hoomissen, 1991). Indeed, an important shortcoming of the stakeholder-

agency model is that it glosses over the fact that different stakeholder groups may have 

conflicting claims (Hill and Jones, 1992). Hill and Jones (1992) suggest that a solution to this 

problem and important extension of their work on stakeholder-agency theory could be found in 

cooperative game theory and in the modeling of groups of stakeholders as an organizational 

equilibrium, drawing on Aoki (1984). We do just that in the section that follows.  

                                                
5 In some economic models of nonprofits, the nonprofit firm maximizes the quality and/or quantity of the prosocial 

service it produces (e.g., James and Neuberger, 1981; James, 1983; Hansmann, 1987). In others, the nonprofit 
maximizes its budget (Tullock, 1966; Niskanen, 1971; Hansmann, 1981 on performing arts) or choices are made 
as a function of donors’ preferences (Rose-Ackerman, 1982), which include the amount of output of the 
prosocial good (Kingma, 1997). 

6 Even Hill and Jones (1992), who develop stakeholder-agency theory, note this as a limitation of their theory.  
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We turn to the roots of the value-creation/value capture framework, namely cooperative 

game theory, to develop a model for predicting strategic organizational behavior that can be 

applied to all organization types, not just for-profit organizations. Traditionally, value 

capture/value creation analyses have examined relationships between firms (under competition). 

Another important perspective in predicting strategic behavior is to consider value creation and 

capture within the firm (Coff, 1999). 

 

Cooperative game theory with a stakeholder-centric institutional perspective 

We build on the work of those who have begun to analyze value creation and value 

capture within the firm (Bennett, 2017; Obloj and Sengul, 2012; Coff, 1999; Lippman and 

Rumelt, 2003a, 2003b).7 We integrate a stakeholder-centric institutional perspective (drawing on 

the actor-centric institutional perspective of Scharpf, 1997; Aguilera and Jackson, 2003) into the 

logic of biform games and cooperative game theory, and apply this logic to the coalition of 

stakeholders that make up the firm (rather than across firms) to predict comparative strategic 

behavior of one organization type vis-à-vis another.8   

A stakeholder-centric institutional perspective treats stakeholders as key actors that both 

contribute to, and are influenced by, the institutions of a firm. Stakeholders contribute key 

cognitive assets (e.g., managers and workers influence the human capital and norms) and/or key 

physical assets (e.g., creditors provide capital, infrastructure), and are influenced by the 

organization’s institutional setting (Aoki, 2001, 2010). The importance of the institutional setting 

can be traced back to the seminal work of Simon (1957), who highlighted the role that informal 

                                                
7 Examining factors within the firm, Lippman and Rumelt (2003a, 2003b) argue that rents to specific resources 

matter, Bennett (2017) examines the organization of resources, and Coff (1999) and Obloj and Sengul (2012) 
examine the distribution of value captured by specific resources (employees).  

8 Though our framework can also be used to predict the strategic behavior of an organizations in response to an 
opportunity or potential innovation.   
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assumptions, goals, norms and attitudes play in the decision-making process, as well as the role 

that formal institutions play in shaping strategic behavior (North, 1990). Collectively, these 

shared beliefs and formal rules make up a “system of associated cognition” (see Aoki, 2001, 

2010, to describe the for-profit firm). These shared beliefs influence both stakeholders’ 

expectations of their own behavior, as well as their expectations of the behavior of other relevant 

stakeholders and are critical in ensuring the necessary coordination required for efficient 

operation of the organization. Indeed, we propose a model in which stakeholder interests are 

critical, and in which their behavior also reflects the institutional influences of these interests 

(Jackson, 2000; Aoki, 2010).  

The logic of the biform game can be used to help predict strategic behavior. The biform 

game has traditionally been applied to predict which firm has a competitive advantage (Adner 

and Zemsky, 2006; MacDonald and Ryall, 2004; Chatain, 2011; Gans and Ryall, 2017), industry 

structure (Chatain and Zemsky, 2007, 2011;	Obloj and Zemsky, 2015), the organization of 

resources as a foundation for the resource-based view (Lippman and Rumelt, 2003a, 2003b), and 

more recently, organizational form (Bennett, 2017). We use the logic of a biform game to 

describe a firm’s choice to pursue a strategic action in response to a potential opportunity or 

innovation, treating the firm as a coalition or aggregation of stakeholders whose preferences and 

behavior each contribute to and are influenced by the firm’s institutions. We use the logic of a 

biform game to help develop a comparative theory of strategic action for-profit, nonprofit and 

public organizations that have the option to pursue a new opportunity.   

 

An overview of the biform game  
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The firm can be considered to be a high-level coalition of all relevant stakeholders (Aoki, 

1984, 2010).9 The set of players in the game are thus all the stakeholders (both internal and 

external) of an existing organization. Players are forward-looking in that they recognize that their 

long-run payoffs will be determined not only by the resulting payoffs from the current game’s 

outcome, but also from future potential games as well (Chwe, 2013; Acemoglu et al., 2012; 

Baron and Bowen, 2015). 

At the beginning of the biform game, the organization is assumed to be in a cognitive 

equilibrium (Aoki, 2010), or what can be described as an epistemic equilibrium of shared beliefs 

(Aumann and Brandenburger, 1995), that takes the form of the organization’s current formal and 

informal institutional environment (Aoki, 2010). Institutions, or “rules of the game” (North, 

1990), include both formal rules, such as legal and regulatory constraints, and informal rules, 

such as norms and customs (North, 1990; Aoki, 2001). In other words, all stakeholders share 

common beliefs about other players’ (and their own) actions and the resulting payoffs that would 

occur in the game. The organization, or coalition of stakeholders, is in a state of cognitive 

equilibrium that is based on these shared beliefs at the beginning of the biform game.10 An 

organizational-level action is the result of the collective actions of the organization’s 

stakeholders. Stakeholder and corresponding organization-level choices that are made in the 

game are influenced by and constrained by existing institutions which tend not to change in the 

short run (North, 1990).11  

                                                
9  Smaller coalitions of groups of stakeholders can exist within the high-level organizational coalition. 
10 An often-cited weakness of cooperative game theory is the existence of multiple equilibria. For strategy 

researchers, the fact that multiple equilibria are possible should be a positive aspect of the model in that it allows 
for, and can help explain, the heterogeneity of actions and performance of organizations. The key insight is that 
institutions can be regarded as equilibrium (Aoki, 2010, Weingast, 1997), or the coordination device by which 
the equilibrium is achieved, which allows the organization to reach greater efficiency.  

11 In particular, informal institutions have been argued to be hard to change, especially in the short-run. 
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The biform game is comprised of two stages that occur sequentially. In the first stage, 

stakeholders choose their actions from a set of available actions. In the second stage, a 

cooperative game plays out. At the end of the second stage, each player (stakeholder) realizes 

payoffs (which can be considered value or utility) based on the coalition configuration that 

manifests in the second stage and the action the player chose in the first stage. By treating the 

organization as a high-level coalition of stakeholders, and an organizational-level action as an 

aggregation of the actions of that coalition of stakeholders, we can use the biform game structure 

to predict an organizational-level action in response to a potential opportunity.  

 

A new strategic opportunity or innovation  

A new strategic opportunity that an organization could pursue is introduced into the 

model as set(s) of new actions added to the stakeholders’ sets of possible actions in stage one.12 

There are different combinations of stakeholder-level actions that could result in the organization 

pursuing the strategic opportunity in consideration.     

Let us focus on a new opportunity that would create more value for the organization than 

that of the options available before the introduction of the new opportunity. While some actions 

required to pursue the organizational-level strategic opportunity in each stakeholder’s action set 

might be supported by the current equilibrium and institutional environment, not all are 

necessarily supported by the current institutional environment.13 If these preferred action(s) are 

not supported by the current equilibrium, a new equilibrium would need to be reached in order 

                                                
12 Alternatively, one could model a new strategic opportunity as changing the utility payoffs of stakeholders’ actions 

sets. One could also model a potential innovation in a similar manner, as either an addition of new actions to the 
set of possible actions, or as changes to the utility payoffs.  

13 For example, an institutional norm of turning left when at an intersection in the afternoon between 3-5pm would 
still support the action of turning left if a new intersection were to be build and offer a new option (or action of 
turning left or right at the new intersection). However, turning right would not be supported under the current 
institutional norm. 
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for the preferred actions to be played and the additional value captured. A stakeholder that 

chooses an action not supported by the current equilibrium incurs costs, as does the high-level 

coalition of stakeholders (the organization) for a changed equilibrium. These costs include, for 

example, potential sanctions from other players for violating the “rules” of the game, a lack of 

coordination of actions required to achieve the potential value of the action, and the possibility of 

ending up in a worse equilibrium. Even if the same high-level coalition persists in the new 

equilibrium, there are costs to setting up new institutions that include costs of short-term lack of 

coordination, costs of implementing a new institutional environment, and potential lower utility 

associated with the new equilibrium. 

Thus, an organization is constrained by the current institutional environment in its ability 

to pursue a new opportunity. That is not to say it cannot, or will not, pursue such an opportunity. 

Rather, there are potential costs associated with doing so, and the ability to pursue a new 

opportunity depends on the net expected payoffs to stakeholders in the current state, as well as 

their expectations about the likely amount of value or utility to be gained from future equilibrium 

outcomes. 

 

Potential solutions or outcomes of the game 

The outcome of the game is a function of the set of actions taken (the aggregate actions 

of the stakeholders in the game). The simplest potential outcome of the game is that no new 

actions are taken by the stakeholders that comprise the equilibrium coalition, such that the game 

remains in the same equilibrium as before and no new value is created. Alternatively, if a new 

stakeholder action is taken, this leads to one of three types of outcomes. First, one in which the 

existing institutional environment can accommodate the action(s). Institutionally congruent 
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actions are actions supported by the existing institutions. Second, one in which the stakeholder 

action(s) are not supported by the existing institutions, the new equilibrium is comprised of 

modified institutions, and the existing coalition remaining intact. Lastly, one in which the 

stakeholder action(s) are not supported by the existing institutions and result in an unstable or 

broken coalition such that the higher-level coalition of all players in the organization that existed 

at the beginning of the game is no longer supported. For example, a company could spin off a 

division, or, more drastically, the organization could cease to exist at the end of the game. In all 

cases in which a new action is taken, the value created and captured could change as the result of 

the new actions and resulting equilibrium that could occur. 

 

Constraints to the solutions or outcomes of the game 

Institutionally-congruent actions. Assuming that the cost to the organization (the current 

coalition) of moving to a new equilibrium or of the coalition breaking is sufficiently high 

compared to the potential extra value created from pursuing a non-institutionally congruent 

action, we can focus on solutions where the organization is able to take advantage of the new 

opportunity or innovation only if they can do so within the current institutional environment 

(equilibrium).14,15 That, is where players select institutionally-congruent actions in response to a 

strategic opportunity or innovation; actions chosen in the first stage of the game are congruent 

with the formal institutions, such as legal and regulatory constraints, as well as informal 

institutions, such as norms and customs (North, 1990; Aoki, 2001).   
                                                
14 This assumption is the natural outcome of looking at the organization as the unit of analysis (whether or not the 

organization can exploit the opportunity). As previously mentioned, it is possible to use a similar framework to 
examine when/how organizations would cease to exist, change, etc., but that is beyond the scope of this paper. 
Future work can relax this assumption.  

15 Work on coalitions has shown that inertia leads to existing coalitions being more stable than they would be if the 
game were just starting. For example, see Baron and Bowen (2015) that show that, due to “vested interests,” 
existing coalitions can support actions (policies) that would not be preferred (proposed) if the coalition were 
being newly formed. 
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Proposition 1: An organization is more likely to pursue a strategic opportunity when the 

actions required to pursue that opportunity are congruent with the current institutional 

environment of the organization. 

   

Distribution of value. Another factor influencing whether the organization can support 

the new actions and capture the associated value of the new opportunity is how these actions are 

expected to influence the distribution of value amongst the players (stakeholders). The expected 

(and actual) distribution of value will be a function of both the payoffs resulting from the 

aggregated actions/equilibrium outcome, as well whether utility is transferable (that is, whether 

payoffs can be redistributed amongst stakeholders).16 Under transferable utility, actions in which 

the total value created from pursuing a given action is greater than the total value created 

otherwise are more likely to be a supported equilibrium, since utility can be transferred across 

stakeholders such that all stakeholders are made better off through transfers even if they are not 

initially better off. More specifically, transferable utility would increase the likelihood that 

actions could be supported by the current coalition (both under the current equilibrium as well as 

other potential equilibrium) as they would satisfy the condition of uniform increasing differences 

(Milgrom, Qian, and Roberts, 1991; Aoki, 2010).17 Under nontransferable utility, an outcome in 

which one stakeholder is made better off but others are made worse off without transfers is less 

likely to be a supported equilibrium. In a game with nontransferable utility, in order to satisfy 
                                                
16 In cooperative game theory there are two general categories of games. Those with transferrable utility, TU, and 

those with non-transferrable utility (Aumann, 1985).  
17 See Milgrom, Qian, and Roberts (1991) for a formal argument of their “momentum theorem” and when/why 

certain patterns of change can occur by organizations/industries. Similarly, Aoki (2010) uses the momentum 
theorem and the idea of “quasi-parameters” which would be enabled in games with cognitive equilibrium and 
transferrable utility. Similar conclusions could be supported by the prevalence of “fairness” being an important 
solution concept in experimental work on coalitions (Tremewan and Vanberg, 2016) as transferrable utility could 
be necessary to avoid winners and losers among the stakeholders. 
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uniform increasing differences, the action(s) under consideration would need to create value for 

all stakeholders, which is a more stringent condition than requiring that the action(s) under 

consideration create value in aggregate for all stakeholders. Whether utility can be transferred 

within the coalition of players (i.e., the organization) depends largely on whether such transfers 

are formally (and informally) possible under the given institutions.  

 

Proposition 2a: An organization is more likely to pursue a strategic opportunity when 

utility is more easily transferable across stakeholders, all else equal. 

 

Proposition 2b: If utility is not easily transferable across stakeholders, a strategic 

opportunity is less likely to be pursued if stakeholders do not receive direct benefits from 

the equilibrium payoffs.  

 

In what follows we describe and contrast the general institutional settings and 

transferability of utility in for-profit, public, and nonprofit firms. We then describe our empirical 

setting, the liver transplant market, and develop hypotheses about the opportunistic behavior of 

for-profit, nonprofit and public liver transplant centers in response to an opportunity to game the 

liver allocation policy (prior the change of that policy).  

 

Constraints to pursuing strategic opportunism, by organization type    

For-profit firms. A critical formal rule that makes up a for-profit firm’s institutional 

setting is that of the firm’s legal fiduciary duty to its shareholders. This makes the principal 

objective of the for-profit firm clear: to maximize the value created for this group of stakeholders 
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(Friedman, 2007).18 Given this formal rule, utility is highly transferable in for-profit 

organizations that are set up to reward financial performance through such mechanisms as profit-

sharing, bonuses, etc. Informal norms and institutions are also influenced by and reinforce the 

profit-maximizing view of the firm, such that these informal institutions influence how tensions 

between potentially competing values of different stakeholder groups are resolved.19 Selection of 

internal stakeholders such as employees into for-profit (rather than public or nonprofit) firms 

reinforces the shared values and norms of profit-maximization, as does the socialization of these 

stakeholders to these informal norms and values over time.   

Public firms. In contrast to for-profit firms, public firms are less likely to have incentive 

systems in place that reward financial performance given their institutional norm to serve the 

public interest (because they are financed by tax payers). Utility is thus less transferable in public 

organizations than in for-profit organizations. Furthermore, all public organizations are directly 

or indirectly held accountable to a stakeholder group to which for-profit firms are not: 

constituents (Horn, 1995). Constituents are diverse and have heterogeneous preferences that can 

conflict (Brown, Potoski, and Van Slyke, 2006; Boyne, 2002). As a result, organizational goals 

are more difficult to define with precision in public organizations, and public organizations are 

sometimes even deliberately vague in their goals so that their activities will be acceptable to all 

constituents  (Lyden, 1975). The institutional norm regarding which groups of individuals should 

benefit from their activities are thus less strong in public than in for-profit, or even nonprofit, 

organizations.   

                                                
18 Even the stakeholder view of strategy, which highlights the role that (non-shareholding) stakeholders play in 

determining for-profit organizations’ success, links the preferences and behaviors of these non-shareholding 
stakeholders to the profitability of the firm (e.g., Sundaram and Inkpen, 2004, for a discussion of the distinction 
between primary and non-primary stakeholders, see Hillman and Keim, 2001).     

19 For example, in for-profit hospitals there could be a tension between a doctor's obligation to serve and help his 
patient (the Hippocratic oath) and profit maximization.  
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Nonprofit firms. Because nonprofits need not respond to constituents and the interests of 

the public at large, they can more easily serve a narrow set of customers or beneficiaries than 

public organizations. Nonprofit firms often fill the gap left by public organizations in the 

provision of public goods that provide value to individuals other than the median voter 

(Weisbrod, 1975), forming when there is a sufficient number stakeholders whose common 

preferences deviate from that of the median voter (Ben-Ner, 1994; Ben-Ner and Gui, 1993; Ben-

Ner and Van Hoomissen, 1991).  

A critical formal rule in the nonprofit institutional setting is the non-distribution 

constraint, which states that no one has a legal claim to the organization’s earnings (Rose-

Ackerman, 1996). This increases the relative trust in nonprofits compared to for-profits (Rose-

Ackerman, 1996), enabling some nonprofits to provide private goods in cases where consumers 

or donors do not trust for-profit organizations to provide a sufficient quantity or quality of a good 

or service (for example, in cases of information asymmetries) (Hansmann, 1980, 1987). This 

formal rule simultaneously limits the transferability of utility in nonprofit firms, such that utility 

is more difficult to transfer than in for-profit firms.  

 An informal rule critical to the nonprofit institutional setting is the expectation to provide 

community benefits. This is, in part, an informal exchange for their tax exempt status (Rubin et 

al., 2015). Volunteers and pro-socially-oriented employees’ preferences further contribute to the 

norm that nonprofits should provide community benefits (Rose-Ackerman, 1982; Preston, 1989; 

Weisbrod, 1983; Pauly and Redisch, 1973) in the form of (prosocial) services that help their 

target consumer-beneficiaries (Steinberg, 1986). 20   

  

                                                
20 For example, nonprofit hospitals are expected to benefit the community, and there exists a “community benefit 

standard.” Source: http://www.annualreviews.org/doi/full/10.1146/annurev-publhealth-031914-122357 
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EMPIRICAL SETTING   

Our setting is the US liver transplant market. Approximately 6,500 liver transplants are 

performed by over 100 for-profit, nonprofit, and public centers each year. The distribution of 

livers for transplant across all organization types is regulated and overseen by the Organ 

Procurement and Transportation Network (OPTN), a nonprofit organization that is overseen by 

Congress. It is organized geographically such that all hospitals belong to one regional organ 

procurement organization (OPO). When a liver becomes available, transplant centers within that 

OPO have first rights to obtain the organ.21 Thousands of individuals die each year while on the 

waiting list for a new liver, and liver transplants are lucrative for hospitals with transplant 

centers.22 As such, the demand for liver transplants is high.  

 

Identifying opportunistic behavior in the liver transplant market 

A 2002 policy change in how livers were allocated offers a unique opportunity to identify 

strategic, opportunistic behavior by liver transplant centers prior to the change in policy. Prior to 

March 1, 2002, individuals in the intensive care unit (ICU) received transplant priority ahead of 

individuals not in the ICU. Centers could behave strategically by placing individuals on the ICU 

list that they would not have placed otherwise to increase their likelihood of obtaining a liver for 

transplant. Cases were found where patients supposedly in the ICU were at home and out at 

restaurants when receiving word that they would be getting a transplant (Murphy, 2004). On 

March 1, 2002, the liver allocation process changed such that livers were allocated by 

individuals’ Model for End-Stage Liver Disease (MELD) score, which is determined by clinical 

                                                
21 If no claim is made on the organ within the OPO, then transplant centers within the organ transplant region 
(comprised of more than one OPO) have access to the organ. 
22 Each transplanted liver represents $739K in billings. http://www.transplantliving.org/before-the-
transplant/financing-a-transplant/the-costs/ 
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indicators of a patient’s sickness (and no longer influenced by ICU status). The opportunity to 

take advantage of the opportunity to game the liver allocation policy by placing individuals on 

the ICU list thus ended with the change in the policy on March 1, 2002.23  

A discontinuous decrease in the proportion of liver transplant patients coming from the 

ICU after (compared to before) the policy change reflects opportunistic gaming of the ICU 

policy while it was in place (prior to March 1, 2002). Likewise, a discontinuous increase in liver 

transplant patients’ MELD scores, which are clinical measures of sickness (with higher MELD 

scores indicating sicker patients), or a discontinuous decrease in the proportion of patients with 

MELD scores less than 15 after, compared to before, the policy change, reflects opportunistic 

gaming of the ICU policy while it was in place.24 Figure 1 demonstrates the proportion of liver 

transplant patients coming from the ICU in the quarters leading up to, and after, the policy 

change. The discontinuous decrease in the trend lines before and after March 1, 2002 is 

consistent with opportunistic gaming of the ICU policy prior to the policy change. 

***Insert Figure 1 about here*** 

We compare nonprofit, for-profit, and public liver transplant centers’ opportunistic 

behavior prior to the policy change by estimating how these centers changed their behavior due 

to the change in policy. Leveraging this policy change follows the approach used by Snyder 

(2010) and Ostler (2016). More specifically, Snyder (2010) focused on the impact of 

competition, and found that while competition did drive increased use of the ICU, centers 

seemingly coordinated to still have the sickest patients represented (competition drove 

misrepresentation of only those patients that were on the margin, or unclear cases where the 

                                                
23 It is important to note the impetus to change the policy was not related to the practice of placing patients in the 

ICU. Rather, it was due to research on predicting patient mortality based on clinical health measures. 
24 A MELD score of less than 15 is used to indicate that they patient is relatively healthy (as opposed to unhealthy), 

as this is the cutoff score associated with a lower mortality risk and many centers will not list patients on the 
active transplant waiting list until their score is greater than 15. 
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patient could just as easily have been placed in the ICU or not). Ostler (2016) focused on how 

gaming of the system by placing patients in the ICU increased firm entry and survival, and the 

subsequent impact of these entering firms on the diffusion of the practice to game the system by 

placing patients in the ICU. Neither Snyder (2010) nor Ostler (2016) examined differences in 

this behavior by nonprofit, for-profit, and public organization types.  

 

Institutional congruence of gaming the ICU liver allocation policy and transferability of 

utility, by liver center organization type 

The institutions of for-profit hospitals are like those of other for-profit organizations. A 

study of hospital services in the US demonstrated that the mix of health services offered by for-

profit hospitals is more profitable than that of other hospital types (Horwitz, 2005). For-profit 

hospitals have also been shown to adopt technological advancements when these advancements 

are revenue-enhancing (Greenwood et al., 2016). This suggests that maximizing shareholder 

wealth is indeed the critical institutional norm governing for-profit organizations in this industry, 

despite the fact that hospitals all treat patients with a mix of needs and operate under the same 

health regulations (Horwitz, 2005). For-profit hospitals have a direct means of transferring utility 

from a profit-inducing procedure to shareholders in the form of shareholder returns, as well as of 

potentially transferring utility from a profit-inducing procedure to doctors in the form of 

financial rewards or incentives, making the “game” played by this coalition of stakeholders 

resemble a “transferable utility game.” In line with the applications of Propositions 1 and 2a to 

this setting, for-profit liver transplant centers thus faced strong incentives to strategically 

manipulate patients’ ICU status before the policy change, since doing so would increase the 

prevalence of a lucrative procedure that would further their goals of profit maximization.  
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Nonprofit hospitals also face profitability and fundraising constraints, though their 

institutional norms are such that the immediacy or primacy of these objectives are secondary to 

the objective of creating value for their consumer-beneficiaries.  Indeed, nonprofit hospitals have 

been shown to have local, community-related constraints and incentives (Greenwood et al., 

2016; Nicholson et al., 2000). Nonprofit hospitals, and nonprofits more broadly, have been 

described as mechanisms for empowering local residents and improving local quality of life (De 

Vita and Fleming, 2001, p. 8) and as sources of experimentation in local contexts to solve social 

problems (DiMaggio and Anheier, 1990). Indeed, nonprofit hospitals’ webpages often describe 

themselves as “putting (local) community needs first” (Nicholson et al., 2000).25 Women are also 

common beneficiaries of nonprofit hospitals’ focus and services (Jones et al., 1987; Looker, 

1993; Hyde, 1992).1 Thus, in the hospital context, the nonprofit institutional norm of providing 

services and benefits to target groups of consumer-beneficiaries persists. In this context, target 

consumer-beneficiaries include locally residing residents and women.26 Like nonprofit 

organizations more broadly, transferability of utility is limited amongst stakeholders in the 

coalition that make up the nonprofit hospital (such that it can be considered a non-transferable 

utility game). 

 Public hospitals, like public organizations more generally, operate under an institutional 

norm of serving a much broader group of stakeholders (constituents), rather than shareholders or 

a specific group of consumer-beneficiaries. Because they are accountable to voters with 

heterogeneous preferences, in contrast to shareholders with the homogenous preference of profit 

maximization, they face weaker incentives to take measures to increase their uptake of a 

lucrative procedure than do for-profit hospitals. They furthermore face less acute financial 
                                                
25 For example, https://www.sharp.com/about/being-not-for-profit.cfm 
26 It is possible that other target consumer-beneficiaries exist as well, but these two groups are the most salient that 

are mentioned in previous literature and that would be similar across all centers. 
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pressure than for-profit or non-profit hospitals (Lyden, 1975), which furthermore weakens their 

incentives to game the ICU liver allocation policy to increase the occurrence of a lucrative 

procedure. Compared to nonprofit hospitals, the shared belief that public hospitals should 

improve public welfare more generally than for a specific group of individuals makes the 

institutional norm that they should provide value to target consumer-beneficiaries less strong 

than that of nonprofit hospitals, whose institutional norms strongly point them to providing value 

for target consumer-beneficiaries.  

Public hospitals do at times face the institutional norm of serving state-based, and 

sometimes local city-based, constituents (Brown, 1983; Baxter and Mechanic, 1997; Jacab et al., 

2003). They thus do at times face an institutional norm of providing value to locally-based 

constituents (patients), though this norm is weaker than that of nonprofit organizations. Gaming 

the ICU liver allocation policy is less institutionally congruent with the shared beliefs held by 

public, rather than for-profit or nonprofit, hospitals. There is furthermore no formal mechanism 

through which public hospitals could reallocate the gains from gaming the ICU liver allocation 

policy to all the stakeholders to whom they are beholden (e.g., the voters), nor is it clear how this 

might be done given the diverse preferences of constituents, making the game played by this 

coalition of stakeholders a non-transferable utility game. This furthermore weakens the 

likelihood that public hospitals will manipulate ICU status prior to the policy change to game the 

liver allocation policy.27 In line with Propositions 1 and 2a, we thus predict that in this setting:   

 

                                                
27 One example of an instance in which norms and values would not align with a given action would be if a public 

center was clearly placing patients in the ICU that were not sick enough to be in the ICU, with the intent of 
profiting from the action. In fact, the only recorded occurrence of whistleblowing in the liver transplant setting 
occurred in such a situation. According to Dr. Pollack, he attempted to go public with his concerns, but they 
were dismissed by the dean of the school. Dr. Pollack stated that, “the transplant program falsified health status 
in order to increase revenue and profits” (Murphy, 2004).  
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H1: After the policy change, the rate of ICU usage should decrease less in public (rather 

than nonprofit or for-profit) liver transplant centers.  

 

 Which patients are placed in the ICU is largely determined by a key internal stakeholder 

group in the hospital context – doctors. Doctors in for-profit, nonprofit and public hospitals face 

different institutional norms and incentives regarding for which patients to manipulate ICU 

enrollment. Certainly, doctors are, on average, in a prosocially-motivated profession, and 

generally care about helping their patients.28 However, doctors in for-profit hospitals have self-

selected into and are continuously being socialized in a profit-seeking institutional environment. 

They are also more likely to be incentivized based on bottom-line performance than doctors in 

public or nonprofit organizations. They are thus more likely to misrepresent patient health by 

listing patients in the ICU to increase the likelihood that those patients get (lucrative) transplants. 

Given that they face no shared beliefs or norms that they should help certain target consumer-

beneficiaries (patients), they can increase the occurrence of transplants by strategically listing 

relatively sick patients who would not be placed in the ICU otherwise, but who are on the margin 

of being eligible to be in the ICU, in the ICU.29 Doctors in public and nonprofit organizations 

have self-selected into and are continuously being socialized by the institutional norm of helping 

and providing value for certain consumer-beneficiaries (patient groups), with this norm being 

stronger for nonprofit than public hospitals. Doctors in public and nonprofit hospitals are thus 

more likely to list patients of the demographics of their target consumer-beneficiaries as in the 

                                                
28 Daniel C and O’Brien M. 2008. Why Study Medicine? Pre-meds not in it for the money, survey says. The 

Student-Doctor Network, April 24. Available at: https://www.studentdoctor.net/2008/04/why-study-medicine-
pre-meds-not-in-it-for-the-money-survey-says/ 

29 For-profit firms would not improve their profitability from helping healthier patients receive transplants (the 
revenue from a liver transplant is the same whether the patient receiving it is relatively healthy or relatively 
sick). Placing relatively healthy patients in the ICU could increase the chances of detection and punishment for 
doing so, however.  
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ICU to increase their likelihood of receiving liver transplants.30 These target patient groups will, 

on average, not be the sickest patients. By targeting certain demographics of patients rather than 

patients of all demographics, nonprofit and public organizations are thus likely to game the ICU 

liver allocation policy by placing healthier patients in the ICU (compared to for-profits, which 

are likely to game the ICU liver allocation policy by placing sicker patients in the ICU). Given 

that high MELD scores indicate clinically sicker patients and MELD scores less than 15 indicate 

relatively healthy patients, we hypothesize: 

 

H2a: After the policy change, the MELD scores of liver transplant patients should 

increase more in nonprofit and public (rather than for-profit) liver transplant centers. 

 

H2b: After the policy change, the proportion of liver transplant patients with MELD 

scores less than 15 should decrease more in nonprofit and public (rather than for-profit) 

liver transplant centers. 

  

If this is indeed due to nonprofit (and to a lesser degree, public) liver transplant centers 

strategically gaming the ICU liver allocation policy to benefit certain groups of consumer-

beneficiaries, we would expect to see patients in these groups of consumer-beneficiaries being 

those for whom the policy is being gamed by nonprofit (and to a lesser degree, public) liver 

transplant centers: 

 

                                                
30 Placing patients in the ICU is a judgment call under the jurisdiction of the overseeing physicians. Thus, physicians 

may be more generous in admitting those patients to the ICU for whom they feel a greater responsibility or sense 
of duty to serve, something that is influenced by the shared norms and beliefs of their organization.  
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H3a: After the policy change, the rate of ICU usage should decrease more in nonprofit 

(rather than for-profit, and to a lesser extent, public) liver transplant centers for local 

and/or female patients. 

 

H3b: After the policy change, the MELD scores of liver transplant patients should 

increase more in nonprofit (rather than for-profit, and to a lesser extent, public) liver 

transplant centers for local and/or female patients.  

 

H3c: After the policy change, the proportion of liver transplant patients with MELD 

scores less than 15 should decrease more in nonprofit (rather than for-profit, and to a 

lesser extent, public) liver transplant centers for local and/or female patients.  

 

DATA AND EMPIRICAL STRATEGY 

Our data comes from a comprehensive database of all liver transplants taking place in the United 

States from 1990-2009, provided by the United Network for Organ Sharing. The data includes 

patient health information, patient demographic characteristics, and the center in which the 

transplant was performed. The name of the center was used to determine each center’s nonprofit, 

for-profit, or public status, which was obtained from the website www.healthgrades.com and 

cross-referenced with information from the centers’ websites to confirm organizational type at 

the time of the policy change. Pediatric hospitals were dropped as there were no for-profit 

children's hospitals with transplant centers. Additionally, children's hospitals’ transplant centers 

often serve larger geographical areas that do not match up with OPOs. Thus, our analysis only 

uses transplants performed on adults of legal age. We also drop three centers associated with 
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military and veterans’ hospitals. In two cases where hospitals shared an experimental shared 

services arrangement, the associated centers are coded as a single center. In these cases, the 

organizational type of the hospitals sharing transplant centers were the same (i.e., for-profits 

shared with for-profits, etc.). We restrict the sample to one year before and after the policy 

change to isolate the effect of the policy change.  

Independent variables. The main independent variable of interest is organization type, 

(OrgType), a categorical variable taking on three values: for-profit, non-profit, and public.  

Dependent variables. To proxy opportunistic gaming of the ICU liver allocation policy 

prior to the policy change, we observe three outcome variables of interest before and after the 

policy change: ICU, MELD Score, and MELD<15. Each is an individual, patient-level variable 

that is measured at the time of the transplant. ICU is a binary variable indicating whether the 

patient was listed as being in the ICU; MELD Score is a continuous variable capturing the 

patient’s MELD score; and MELD<15 is a binary variable indicating whether the patient’s 

MELD score was less than 15. Patients’ MELD scores are a clinical objective measure of patient 

health.1 A MELD score of less than 15 is used to indicate that they patient is relatively healthy 

(as opposed to unhealthy), as this is the cutoff score associated with a lower mortality risk and 

many centers will not list patients on the active transplant waiting list until their score is greater 

than 15.31  

Mediating variables. To proxy whether the patient resides locally, we construct the 

dependent variable Same zip, which takes the value of 1 if the transplant patient is from the same 

                                                
31 http://blog.texasliver.com/2012/06/waiting-for-a-liver-transplant-my-meld-score-is-low-now-what/ 
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zip code as the center and 0 otherwise.32 Similarly, Female is a binary variable indicating 

whether the patient is female. 

Control variables. To address the possibility that competitive effects could contaminate 

the results, we control for competition by constructing a measure equal to the number of 

transplant centers in any given OPO (the same measure for competition used by Snyder (2010)), 

a measure for the total number of transplants in the OPO by year, and an indicator variable of 

whether the firm is a new entrant (defined as having entered the market within five years before 

the policy change). To address concerns about time trends, month fixed effects and a quadratic 

time control of the number of months from the policy change are included as controls. We also 

include controls for patient demographic characteristics including race, gender, and age. In 

specifications where the outcome of interest is whether transplant patients come from the ICU 

(ICU), we include the patient’s MELD scores as a control for patient health. Similarly, in 

specifications where the outcome of interest is patient health (MELD Score or MELD<15), we 

include as a control whether a patient is in the ICU. We also include center fixed effects to 

control for unobserved center differences. 

 

Measuring opportunistic gaming of the liver allocation policy 

To identify a baseline effect of the policy change on each of the three outcomes of 

interest, we use the following specification at the patient and calendar month level (i and t 

respectively), by organization-type subsample (that is, separately for nonprofit, for-profit, and 

public organizational types):  

 

                                                
32 In a small number of cases the patient zip code was not available. These cases were dropped. There were no 

systematic differences in the patients with missing zip codes. Due to this and the small number of occurrences, 
the analysis is robust to inclusion of these observations as either local or non-local.     
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Outcomei,t  = β1 MELD erat +  β2 Controlsi,t + Calendar montht  +  Centeri  

+ εi,t . 

1 

 

 A dummy variable, MELD era, identifies whether a transplant occurred before or after 

the policy change that determined that livers be allocated solely on a patient’s MELD score 

(rather than ICU status). This variable takes the value of 0 before the policy change and 1 after 

the policy change. Thus, β1 is an estimate of the change in outcome due to the new policy. A 

decrease in ICU after (compared to before) the policy change reflects opportunistic gaming of 

the ICU policy while it was in place. Likewise, an increase in MELD Score or decrease in 

MELD<15 after, compared to before, the policy change, reflects opportunistic gaming of the 

ICU policy while it was in place.  

 

Comparing opportunistic gaming of the liver allocation policy by organization type 

To test H1, H2a and H2b, we need to estimate the differential effect of ownership type and move 

beyond the separate subsample baseline estimates we can obtain using equation 1. We thus use a 

differences-in-differences estimation approach with the following specification: 

 

Outcomei,t  = β1 MELD erat x Org Typei +  β2 Controlsi;t + 

 β3 MELD erat x Controlsi,t + Montht  +  Centeri  + εi,t 
2 

 

The differential impact of organization type on the change in the outcome of interest 

before and after the policy change is measured by β1. Montht dummy variables for each 

individual month in the data are also included (24 dummies, instead of 12 as in Equation 1), in 
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addition the other control variables. No main effect for Org Type or MELD era is included in the 

estimation equation because these are absorbed by the center and month fixed effects, 

respectively.  All controls are also interacted with the variable MELD era.  

 

Comparing opportunistic gaming of the liver allocation policy to benefit certain consumer-

beneficiaries  

To test H3a, H3b, and H3c, we estimate how organization type influences differential gaming of 

the ICU liver allocation policy to benefit specific consumer-beneficiaries, or in this context, 

groups of patients, by using the following differences-in-differences specification: 

 

Outcomei,t= β1Zi,t  + β2MELD erat x Zi,t  +  β3 MELD erat x Org Typei x 

Zi,t + β4Org Typei x Zi,t + β5MELD erat  x Org Typei + 

β6Controlsi,t + β7MELD erat x Controlsi,t  + Montht  +  

Centeri  + εi,t  

3 

 

 Z is a binary variable indicating whether the patient is of a beneficiary type of interest 

(e.g., locally-residing patients in one specification and female patients in another specification). 

β3 is the estimate of interest, measuring differential ICU manipulation by organization type for 

the consumer-beneficiary group.  

All reported specifications use ordinary least squares models with standard errors 

clustered at the OPO level.33  When the outcome variable is either ICU or MELD<15, the model 

is estimated using ordinary least squares, resulting in a linear probability model. A linear 

                                                
33 Standard errors could also be clustered at the center level, but this would result in cluster sizes with high variation. 
To avoid this issue as well as obtain a more conservative estimate, we use the more conservative clustering at the 
OPO level.  
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probability model is reported instead of a logistic model to be consistent with previous work in 

this context (Snyder, 2010), to allow for easy interpretation of the results, and to avoid the 

complications arising from using many fixed effects in logistic models (Katz, 2001; Wooldridge, 

2010).  

 

RESULTS 

Opportunistic gaming of the liver allocation policy, overall and by center type  

Table 1 reports summary statistics for key variables before and after the policy change. The 

proportion of patients coming from the ICU dropped significantly, by 11.83 percentage points 

from 23.22, while average patient sickness as measured by the MELD score increased by 1.25 

points from 18.83. If there were no manipulation of ICU status taking place prior to the policy 

change, we would expect the number of patients coming from the ICU to increase as average 

patient sickness increases. The contrary pattern exhibited in Table 1 is consistent with 

opportunistic manipulation of the liver transplant waitlist prior by listing patients in the ICU 

prior to the policy change.34 

 

***Insert Table 1 about here*** 

 

Table 2 reports summary statistics for the three main outcome variables of interest 

(proportion of transplant patients coming from the ICU, MELD scores of liver transplant 

patients, and proportion of transplant patients with MELD scores below 15) by center ownership 

type, before (pre) and after (post) the policy change. Column 1 demonstrates that while the 

proportion of patients coming from the ICU dropped after the policy change in all organization 
                                                
34 See Snyder (2010) for a similar argument. 
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types, the magnitudes of the drop vary. The decrease in proportion of patients coming from the 

ICU appears to be smallest in public centers (17.25 pre vs. 12.71 post), consistent with H1. The 

decrease in proportion of patients coming from the ICU was greatest for for-profit centers (29.78 

pre vs. 11.76 post), while the associated change in patient health, MELD Score, did not change 

significantly for for-profits (21.36 pre compared 21.48 post). Interestingly, the proportion of 

healthy patients receiving transplants in for-profit centers increased rather than decreased after 

the policy change (25.97 pre vs. to 35.29 post), opposing the general decreasing trend shown in 

Table 1. By contrast, in both public and nonprofit centers, the average patient sickness level 

increased after the policy change and the fraction of healthy patients receiving transplants 

decreased. This is consistent with H2a and H2b.  

The last two columns of Table 2 report average MELD scores and the proportion of 

patients with MELD scores under 15 by center type, conditional on patients coming from the 

ICU. If manipulation of the ICU were indeed resulting in healthier patients receiving transplants, 

we would expect the average health of patients coming from the ICU to decrease after the policy 

change. Table 2 shows that the increase in patient sickness and the decrease in the proportion of 

relatively healthy patients receiving transplants is indeed greater when restricted to the subgroup 

of patients coming from the ICU.  

 

***Insert Table 2 about here*** 

 

 While these results are suggestive of centers gaming the liver allocation policy in 

different ways and for different outcomes, there are likely persistent differences across centers 

that could conflate simple cross-sectional comparisons. To begin to control for these differences, 
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we ran regressions per the specification in Equation 1 for each outcome variable and 

organization type (as well as for all organization types combined).  Table 3 reports in each cell 

the main coefficient of interest, β1, which estimates the change in behavior due to the policy 

shock, along with its corresponding standard errors and p-values, for each permutation of the 

regression. Controlling for patient characteristics, time trends, and center-level differences, the 

changes in behavior due to the policy shock as reported in Table 3 are consistent with the 

summary statistics presented in Table 2.  

To put these magnitudes into perspective, patients with MELD scores between 20 and 29 

have an estimated 90-day mortality rate of 19.6 percent. The estimated 90-day mortality rate 

jumps to 52.6 percent for patients with scores between 30 and 39.  For patients with alcoholic 

hepatitis, moving from a MELD score of 20 (the average score for the data used) to a score of 23 

increases the estimated 90-day mortality rate from 25 percent to 35 percent. Thus, in this context, 

the coefficients representing differences in MELD scores which vary between 1.6 and 2.7 

depending on the organization type, represent a sizable difference in the health and mortality 

projections of transplant recipients. 

      

***Insert Table 3 about here*** 

 

Differences in patient health misrepresentation between for-profit, nonprofit and public 

centers 

To assess whether gaming of the ICU liver allocation policy was statistically different between 

organization types, Table 4 displays results for the specification described in Equation 2. The 

baseline organization type for the regressions shown in Table 4 is non-profit, and in this and all 
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other tables the reported p-values are for non-directional two-sided tests. We report directional p-

values only when discussing specific hypothesis tests in the text of the paper. 

 

***Insert Table 4 about here *** 

 

 Model 1 shows that public centers’ drop in the proportion of liver transplant patients 

coming from the ICU was 8.3 percentage points less than that of nonprofit centers (p=0.001)35, 

controlling for patient characteristics, center fixed effects, time trends, and OPO characteristics. 

Replicating the regression presented in Model 1, but with for-profit as the baseline organization 

type results in a Public x MELD era coefficient of β1=0.081 (p=0.109). 36 Public centers’ drop in 

the proportion of patients coming from the ICU compared to for-profit centers was thus almost 

the same as it was compared to nonprofits, but the difference is only marginally statistically 

different due to larger standard errors. These results provide support for the hypothesis that 

public centers are less likely to manipulate ICU status on average than other organization types 

(H1). 

Model 2 indicates that nonprofits had a larger increase in the average MELD score 

(representing a decline in average health of liver transplant patients in response to the policy 

change, since a lower MELD scores indicates healthier patients) than for-profit centers (β1=-

1.69, p=0.029). This supports H2a. The results comparing public and for-profit centers are 

directionally similar with public centers having a larger decline in the average health of patients, 

                                                
35 All p-values reported in the text are for directional one-tailed tests; p-values of the more conservative two-tailed 

tests are reported in the corresponding tables. 
36  Calculated using the same regression as Model 1, but with for-profit as the baseline organization type (rather than 

non-profit). The coefficient reported is that corresponding to the interaction Public x Meld era. The coefficients 
can be calculated from the data in the table by subtracting the Public x Meld era from the For-Profit x Meld era 
coefficients. The standard errors and p-values can also be calculated from the respective standard errors in the 
table as well.  
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but this result was not as statistically strong (β1=1.103, p=0.186).37 H2a is thus only partially 

supported as MELD scores of patients increased more in nonprofit rather than for-profit liver 

transplant centers, but MELD scores of public center transplant patients did not increase more in 

public rather than for-profit centers. This is not surprising though, as public centers had a smaller 

drop in ICU use as predicted in H1, so the average effect on patient sickness would not be as 

distinct.  

Model 3 compares across organization types the response to the policy shock in 

proportion of liver transplant patients that are relatively clinically healthy. The proportion of 

healthy patients receiving transplants decreased more in nonprofit than for-profit liver centers (a 

difference of 12.7 percentage points, p=0.000). Unlike in model 2, the overall rate of ICU use 

would not be expected to impact the results for public centers, and this is what we find with a 

much stronger statistical difference between the decrease in the proportion of healthy patients 

receiving transplants in public than for-profit liver centers with a larger decrease for public 

centers (β1 =12.6, p=0.001).38 This provides support for H2b.  

 

Targeted patient health misrepresentation for consumer-beneficiary groups   

Table 5 displays results for the regression specification described in Equation 3. Columns 1 

through 3 reflect Equation 3 where Z, the beneficiary group of interest, is Same Zip. Columns 4 

through 6 reflect Equation 3 where the beneficiary group of interest is Female.  

 

***Insert Table 5 about here*** 

                                                
37 Computed with the same regression as presented in Model 2 except with for-profit, rather than nonprofit, as the 

baseline for organization type.  
38 Computed with the same regression as presented in Model 3 except with for-profit, rather than nonprofit, as the 

baseline for organization type.  
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Columns 1 and 4 demonstrate support for H3a, showing that nonprofits were more likely 

to manipulate patient ICU status for certain beneficiaries than for-profits. The differential 

increase in proportion of transplant patients coming from the ICU after the policy change was 

15.9 and 12.6 percentage points for Same Zip and Female, respectively (p=0.016 and p=0.029). 

Columns 2 and 5 replicate the regressions of Columns 1 and 4 with a different outcome 

variable: patient MELD score. Using this outcome variable, support for H3b is mixed. The 

estimated coefficients are directionally supportive of H3b, with nonprofits estimated to have 

increases in MELD scores that are 1.298 and 3.399 points higher than for-profits in response to 

the policy change for Same Zip and Female, respectively. Only Female is statistically significant, 

however (p=0.213 and p=0.004 for Same Zip and Female). Columns 3 and 6 show a similar 

pattern with respect to the outcome MELD<15, with differential percentage point drops in the 

proportion of healthy patients receiving transplants in response to the policy change by 

nonprofits compared to for-profits of 0.157 and 0.222, with only the coefficient for the 

interaction with Female being significant (p=0.152 and p=0.008 for Same Zip and Female). This 

provides partial support for H3c. 

To further test H3a, H3b, and H3c, we replicated the regressions presented in Table 5 

except with for-profit, rather than nonprofit, as the baseline for Org Type.  Compared to for-

profit firms, public centers have estimated coefficients of 2.326 (p=0.086) and 3.287 (p=0.014) 

points higher before the policy change on the interactions with Same Zip and Female. The 

regression predicting MELD<15 results in coefficients of 0.157 (p=0.152) and 0.222 (p=0.008). 

for Same Zip and Female. These results support H3a, H3b, and H3c. 
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To further explore targeted patient health misrepresentation for beneficiaries of value as 

predicted by H3a, H3b, and H3c, Table 6 reports the effects on subsamples conditional on being 

in the Same Zip and Female. The results for female transplant patients residing in the same zip 

code as the transplant center are shown in Columns 1, 5, and 9. The results of Table 6 show that 

both nonprofit and public centers strategically gamed the ICU liver allocation policy on behalf of 

local females.  For example, when restricting the analysis to only female transplant patients from 

the same zip code as the transplant center, MELD scores for nonprofits are estimated to be 12.94 

points lower than that of for-profits (p=0.002). This effect does not persist when only looking at 

male transplant patients either within or outside of the same zip. The only other subgroup to 

show a benefit in this analysis is non-local females (columns 7 and 11). Here, differences 

between nonprofit and for-profit centers in MELD score and MELD<15 are indeed statistically 

significant (p-values of 0.015 and 0.000, respectively), with differences between nonprofit and 

for-profit centers of 12.936 vs. 2.178 for the increase in MELD scores and 0.631 vs 0.22 for the 

MELD<15 measure. This provides support for H3b and H3c. An interesting takeaway from 

Table 6 is that public centers behave very similarly to nonprofit centers with respect to MELD 

Score and MELD<15 outcomes, except for the case of non-local females. This provides partial 

support for H3b and H3c. 

 

***Insert Table 6 about here*** 

Limitations    

In this setting, as in most foreseeable settings, it is not possible to randomly assign nonprofit, for-

profit, and public status across organizations, so we cannot observe a causal relationship between 

organization type and opportunistic gaming of the ICU liver allocation policy. We also note that 
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our setting is a specific one, which can limit the generalizability of our empirical findings, and 

leaves room for future work examining strategic behavior by organization type in other settings.  

Nonetheless, the fact that this paper’s setting enables us to leverage a policy shock to identify 

opportunistic behavior, a practice that can be difficult to observe, and is one in which all three 

organization types coexist and conduct the same basic functions, nevertheless makes it an 

advantageous setting for studying the relationship between organization type and strategic, 

opportunistic behavior.  

 

CONCLUSIONS 

In this paper, we proposed a framework that can be applied to help predict the response 

of organizations of all types to a strategic opportunity, as well as to compare how firms of 

different organization types will respond to a strategic opportunity. Drawing on the logic of a 

coalitional biform game (Brandenburger and Stuart, 2007) and incorporating an actor-centric 

institutional perspective (Scharpf, 1997; Aguilera and Jackson, 2003) into this logic, we 

theorized key conditions under which for-profit, nonprofit and public organizations will respond 

to a potential new strategic opportunity. We posit that the ability to or likelihood of pursuing a 

new strategic opportunity is constrained by whether the action is institutionally-congruent, and 

whether value or utility can be easily transferred across players in the game. By comparing the 

institutional settings and transferability of utility in for-profit, public and nonprofit firms, we 

made comparative predictions about the circumstances under which organizations of different 

types are likely to pursue a strategic opportunity. We provided support of these predictions in the 

liver transplant market.   
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We extend the use of the roots of the value capture/value creation framework to contexts 

where value is not easily modeled as prices (nonprofit and public firms, and in some cases, for-

profit firms). We provide a framework that can help predict strategic behavior of an organization 

in response to an opportunity or innovation more broadly, as well as to predict comparative 

strategic or opportunistic behavior of one organization type vis-à-vis another. We extend the 

actor-centric institutional perspective (Scharpf, 1997; Aguilera and Jackson, 2003) by integrating 

this perspective into the logic of biform games and cooperative game theory. We extend the use 

of the biform game analysis to consider value creation and value capture within (Bennett, 2017; 

Coff, 1999; Obloj and Sengul, 2012), rather than across, firms. By treating the firm as a coalition 

of stakeholders, we respond to those who have called for work that addresses a shortcoming of 

the stakeholder-agency model (Hill and Jones, 1992), namely its bilateral treatment of principal-

agent stakeholder framework. We furthermore incorporate cognition into a model of strategic 

behavior, and, similarly to Menon (2017), emphasize the role that cognition incorporated into 

cooperative game theory can play for the strategy field.  

We see many potential extensions of this paper. For example, treating the firm as a 

coalition of stakeholders and using the logic of cooperative game theory to predict the behavior 

of that coalition can be used to predicting the likelihood that for-profit firms will engage in 

corporate social responsibility. Future work can develop this further.  

The biform approach used in this paper can help serve as a bridge between the two main 

uses of cooperative game theory in strategy. Most work has thus far focused on predicting 

competitive advantage at the firm level, while the use of cooperative game theory at the resource 

level as proposed by Lippman and Rumelt (2003a, 2003b) has largely been left undeveloped. 

Stakeholders can be viewed as holders of key resources, especially when the key resources of an 
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organization are cognitive. Treating the firm as a coalition of stakeholders as we do can thus help 

bridge the resource- and firm- levels of analysis. Furthermore, considering organization-specific 

resources in the form of institutions (Barney, 1986; Winter 1995) that may be hard to replicate 

due to, for example, inertia (Rumelt, 1995) or causal ambiguity (Lippman and Rumelt, 1982) 

suggests that the organization itself could be considered a resource that is due rents. Future work 

can further apply cooperative game theory to model the role that formal and informal institutions 

play in influencing strategic behavior.  

The empirical setting in this paper, the liver transplant industry, is one in which all three 

organization types co-exist and are overseen and regulated by a single entity (the OPTN, a 

nonprofit organization which in turn is overseen by Congress). As such, our findings are relevant 

to the literature considering the interactions between and oversight of entities of different 

organization types (Mahoney et al., 2009; Utting and Zammit, 2009; Kivleniece and Quelin, 

2012; Cabral et al., 2010; Henisz, 2006). This literature has noted that public-private 

relationships have potentially contradictory agendas and heterogeneous interests which can lead 

to tensions (Mahoney et al., 2009; Utting and Zammit, 2009; Kivleniece and Quelin, 2012; 

Cabral et al., 2010). Our paper furthers this conversation by demonstrating that the 

heterogeneous institutions, in addition to heterogeneous objectives (expected payoffs), of 

coalitions of stakeholders making up different organization types can result in different 

manifestations of strategic behavior that at times conflict with, and at times complement, the 

objectives of the overseeing entity.  

In a setting where the regulatory agency’s objective is the allocation of livers to the 

sickest patients,39 it is notable that strategic manipulation of the ICU waiting list by some 

organization types resulted in allocations that conflicted with the overseeing agency’s objectives 
                                                
39 https://bioethicsarchive.georgetown.edu/pcbe/background/davispaper.html 
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more than others.40 For-profit liver centers, influenced by the formal and informal institutional 

norm of increasing profitability for shareholders, were incentivized to manipulate ICU status to 

increase the volume of transplants occurring in their centers, but not for specific groups of 

patients. As such, sicker patients still received liver transplants as result of for-profits’ strategic 

misrepresentation of patient health. The regulatory agency’s goals with respect to liver transplant 

allocations were thus not significantly thwarted by the gaming of for-profit liver centers. 

Nonprofit (and to a lesser degree, public) centers, on the other hand, whose institutional norms to 

provide services to consumer-beneficiaries (women and local patients), prioritized healthier 

patients with the characteristics they were expected to help over sicker patients without the 

characteristics they were expected to help. Nonprofit, and to a lesser degree, public liver centers, 

by manipulating ICU status in a way that resulted in healthier patients receiving transplants, thus 

went against the goals of the overseeing organization. 

The overseeing organization in this context is itself a non-profit organization (the OPTN). 

It is interesting that nonprofit, and to a lesser extent, public, liver centers’ strategic behavior was 

less aligned with the goals of the overseeing organization of the same type than that of for-profit 

liver centers. As public-private relationships create tensions (Kivleniece and Quelin, 2012), it is 

interesting that in this instance the private centers’ behavior, rather than the public centers’ 

behavior, was more aligned with the objectives of the public overseer. The institutional setting 

influencing the cognitive equilibrium of each of the players in each setting (the overseeing 

organization, as well as the organizations being overseen) is important for predicting how 

organizations will act and whether the resulting strategic actions will be in alignment or 

misalignment with the governing entity’s objectives. This applies to settings where a regulatory 

                                                
40 Similarly, Snyder (2010) found that even though competition did drive liver transplant centers to misrepresent 

patient health (likely for financial reasons), centers did so in a way to still allocated the available livers to the 
sickest patients.    
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organization oversees organizations of different types, such as in our setting, as well more 

broadly to settings where organizations of different types interact in different ways. This includes 

situations where public, nonprofit and for-profit firms contract with one another, compete with 

one another, have formed alliances, or work in parallel with one another.   

The results of this paper are also interesting in that they point to a potential reason that 

the shareholder model has been so successful: the ease of understanding potential conflicts of 

interest when working with other organizations given the simplicity and power of a profit focus 

that can help coordinate intra-, and inter-firm actions. While a profit maximizing approach 

(namely, that of prices) has been touted as an efficient coordinator of action (information) in a 

market between firms, we show that it can potentially also have benefits for coordinating action 

within the organization. When prices do not efficiently coordinate actions, however, other 

organization types might have advantages in within-organization coordination of actions. This 

can be explored further to consider implications for the most efficient types of organizational 

form in different circumstances. 

The framework put forth in of this paper can also be used to identify the contingencies 

under which we could expect to see one particular type of strategic behavior, namely unethical 

strategic behavior, by firms of different organization types.41 Whether nonprofit, for-profit, or 

public organizations are more or less likely to engage in unethical behavior is the subject of 

debate. By treating unethical behavior as a potential “new opportunity” in the action sets of 

firms’ stakeholders, one can consider whether the new opportunity (the unethical behavior) is 

congruent with the formal and informal institutions of the organization, as well as whether the 

benefits (and costs) of such behavior is transferable across stakeholders as influencing the 

                                                
41 Whether or not the strategic gaming of the ICU liver allocation policy constitutes unethical behavior is beyond the 

scope of this paper. 



	

	 41 

likelihood that the organization will behave unethically. Future work can apply a similar 

framework to unethical behavior more specifically.     
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Appendix A

Figure 1: The Policy Change Occurred March 1, 2002. Data from UNOS STAR file.

Table 1: Summary statistics of transplant patients at time of transplant
Pre-MELD policy Post-MELD policy

Percent coming from ICU 23.22 11.39
Average computed Meld Score 18.83 20.08
Percent with Meld<15 42.38 39.77
Percent female 35.22 32.26
Average age 51.32 51.59

Table 2: Summary statistics of transplant patients at the time of transplant by organization type

ICU Meld Score Meld<15 Meld Score Meld<15
(from ICU) (from ICU)

Public Pre 17.25 18.83 44.03 28.84 9.17
Post 12.71 20.27 39.21 34.22 3.00

For-Profit Pre 29.78 21.36 25.97 28.26 8.70
Post 11.76 21.48 35.29 31.25 8.33

Nonprofit Pre 25.95 18.76 42.04 24.62 20.42
Post 10.71 19.93 40.20 31.89 7.16
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Table 3: Patient health misrepresentation

ICU MELD Score Meld<15

All Centers Combined -0.139 2.579 -0.070
(0.017) (0.283) (0.015)
[0.000] [0.000] [0.000]

Public -0.075 2.207 -0.080
(0.023) (0.467) (0.027)
[0.003] [0.000] [0.007]

For-Profit -0.198 1.613 0.024
(0.049) 0.621 (0.049)
[0.028] [0.081] [0.661]

Nonprofit -0.172 2.709 -0.066
(0.019) (0.310) (0.017)
[0.000] [0.000] [0.000]

Observations 8867 8867 8867

Each cell contains the coefficient β1 from Equation 1 for the respective
organization type and outcome variable.
All specifications include individual and OPO level controls along with
center and month fixed effects.
Standard errors in parentheses. P-values in brackets.
SEs clustered at the OPO level.

Table 4: Impact of center type on patient health misrepresentation

(1) (2) (3)
ICU MELD Score Meld<15

Public × MELD era 0.083 -0.59 0.002
(0.024) (0.493) (0.030)
[0.001] [0.238] [0.957]

For-Profit × MELD era 0.003 -1.693 0.127
(0.062) (0.876) (0.022)
[0.965] [0.059] [0.000]

Individual Level Controls Yes Yes Yes
Center/OPO Controls Yes Yes Yes
Month Fixed Efects Yes Yes Yes
Center Fixed Effects Yes Yes Yes
Observations 8867 8867 8867

All controls and fixed effects are interacted with MELD era.
Standard errors in parentheses. P-values in brackets.
SEs clustered at the OPO level.
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Table 5: Patient misrepresentation of specific groups by center type

(1) (2) (3) (4) (5) (6)
ICU MELD Score Meld<15 ICU MELD Score Meld<15

Public × MELD era 0.087 -0.725 0.002 0.071 -0.539 -0.021
(0.027) (0.487) (0.028) (0.023) (0.516) (0.036)
[0.002] [0.144] [0.931] [0.004] [0.302] [0.550]

For-Profit × MELD era -0.027 -1.394 0.104 -0.039 -0.499 0.050
(0.072) (0.960) (0.032) (0.078) (1.118) (0.046)
[0.708] [0.153] [0.002] [0.615] [0.657] [0.286]

Public × MELD era -0.027 1.028 0.002
× Same Zip (0.052) (1.240) (0.080)

[0.608] [0.411] [0.979]

For-Profit × MELD era 0.159 -1.298 0.157
× Same Zip (0.072) (1.613) (0.151)

[0.032] [0.425] [0.303]

Public × MELD era 0.035 -0.167 0.071
× Female (0.027) (0.666) (0.052)

[0.194] [0.803] [0.177]

For-Profit × MELD era 0.126 -3.455 0.222
× Female (0.065) (1.227) (0.089)

[0.058] [0.007] [0.016]

Individual Level Controls Yes Yes Yes Yes Yes Yes
Center/OPO Controls Yes Yes Yes Yes Yes Yes
Month Fixed Efects Yes Yes Yes Yes Yes Yes
Center Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 8867 8867 8867 8867 8867 8867

All controls and fixed effects are interacted with MELD era.
Main effects are included in all specifications with interactions.
Standard errors in parentheses. P-values in brackets. SEs clustered at the OPO level.
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Table 6: Patient misrepresentation of specific groups by center type

ICU MELD Score Meld<15

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Public × 0.000 0.093 0.113 0.074 0.818 0.695 -1.130 -0.608 0.024 -0.119 0.069 -0.020
meldera (0.058) (0.046) (0.037) (0.026) (2.002) (1.819) (0.751) (0.515) (0.126) (0.118) (0.046) (0.033)

[0.994] [0.050] [0.004] [0.006] [0.686] [0.705] [0.139] [0.244] [0.848] [0.321] [0.141] [0.543]

For-Profit × 0.465 -0.056 -0.018 -0.030 -12.936 2.715 -2.178 -0.600 0.631 0.156 0.220 0.035
meldera (0.163) (0.152) (0.056) (0.082) (4.162) (4.117) (0.971) (1.322) (0.157) (0.276) (0.054) (0.034)

[0.007] [0.715] [0.741] [0.716] [0.004] [0.514] [0.030] [0.652] [0.000] [0.577] [0.000] [0.312]

Month FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Center FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Gender Female Male Female Male Female Male Female Male Female Male Female Male
Patient Zip Same Same Outside Outside Same Same Outside Outside Same Same Outside Outside
Observations 390 730 2589 5158 390 730 2589 5158 390 730 2589 5158

All controls and fixed effects are interacted with MELD era. Main effects are included in all specifications with interactions.
Standard errors in parentheses. P-values in brackets. SEs clustered at the OPO level.
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