Implications of game theory for theoretical underpinning of cooperative relations in workplace partnership

ABSTRACT

This paper clarifies the ongoing debate over the key factors underpinning cooperative relations between management and trade unions by drawing on the once-off and repeated prisoner’s dilemma models. It argues that the lower the risk to achieve a ‘win-win’ outcome and the longer the time horizon for workplace partnership the more likely is for the two parties to cooperate.
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1. Introduction
Workplace partnership refers to an approach to organisational governance which is based on predominantly co-operative relations between management and trade unions and which seeks to add value for all stakeholders (Kochan and Osterman, 1994; Guest and Peccei, 2001). Three main theories have been used to explain workplace partnership: rational choice, bounded rationality and institutional theory. While there is consensus among these three theories that the parties are likely to cooperate only if the benefits of cooperation are higher than the costs, there are considerable debates about the conditions under which management and trade unions are likely to adopt and sustain cooperative relations (Cooke, 1990; Streeck, 1992; Butler et al, 2011;). In particular, there are debates about the impact of the level of competitive pressure and the industrial relations (IR) climate (voluntary versus statutory mechanisms of employee participation) on the relationship between management and unions (Cooke, 1990; Streeck, 1992; Roche and Geary, 2006; Kochan et al, 2008).
Cooke (1990) is arguably the most influential scholar to have utilised the rational choice theory to explain workplace partnership. Based on the rational choice theory, cooperative relations between management and trade union are self-interestedly adopted. Cooke (1990) indicates that under a ‘cooperation’ strategy both parties gain more than they would under the alternative adversarial or ‘union avoidance’ strategy because the total outcome is increased through cooperation and this ‘larger pie’ is available to be distributed between management and employees. Nevertheless, he argues that only under specific conditions can the two parties adopt a cooperative strategy. First, he claims that the higher the competitive pressure, the more likely that the parties would cooperate to deal with increased market competition. Second, the prospect that parties adopt a co-operative approach varies depending on the perception of each party that the costs of relying on relative power options (the perceived amount of power of unions in relation to management) are higher than the benefits. 

There is a degree of overlap between the explanation of workplace partnership provided by the rational choice theory and the bounded rationality theory. Both argue that self-interested voluntary cooperation between management and unions is possible under certain conditions, but the scholars in the bounded rationality camp identify a broader set of internal and external factors that affect the strategies of the two parties (Kochan and Osterman, 2004; Kochan et al, 2008; Butler et al, 2011). Furthermore, and more importantly, bounded rationality scholars have different expectations regarding the impact of competitive pressures and the industrial relations (IR) climate on the strategies selected by the two parties. Cutcher-Gershenfeld and Verma (1994) indicate that too much market competition is likely to lead to adversarial relations. This contradicts the rational choice argument that the greater the competitive threats the more likely it is for management and trade unions to cooperate. As regards the IR climate, the bounded rationality scholars claim that a cooperation strategy is more likely to be adopted in companies where there is a high level of interdependence and trust between management and employees and there are strong unions involved in joint decision making at different levels in the company (Kochan et al, 2009; Butler et al, 2011).
Institutional theory questions the potential to develop long term voluntary cooperation between management and unions based on rational self interest. Streeck (1992) claims that market-driven voluntary cooperation between employers and unions, grounded in the rational self interest of each party, is possible but not sustainable. According to Streeck (1992:323), there are two main conditions for the development of sustainable cooperation between employers and unions at workplace level: (a) legislation that secures the rights of trade unions to exist and (b) legal obligations on the parties to co-operate. He argues that without these two legal constraints, the unions would not trust employers to cooperate. Streeck (1992:323-4) indicates that:

The reason why in Germany cooperation between management and labour looks and works as though it was voluntary is precisely because it is not. What appears like ‘the rational thing to do’ for both sides might cease to appear so if its non-voluntary institutional underpinnings were removed or weakened.
In contrast to the rational choice theory, Streeck argues that high competitive pressures give the power to make strategic choices to management and rarely provide opportunities for cooperation between management and labour. Management can choose alternative approaches to increase profitability that do not require labour co-operation such as moving production to a different country with lower labour costs: capital is more mobile than labour (Dobbins and Gunnigle, 2009). In contrast, ‘the only way labour can ensure that management continues to find voluntary cooperation in its best interest is by good behaviour’ (Streeck, 1992:326). The institutional theory therefore questions the very basis of voluntary cooperation that underpins both the rational choice and the bounded rationality theories.

This paper adds clarity to the ongoing debates among the three theories of partnership by using concepts from game theory (in particular, the prisoner’s dilemma and the folk theorem) to help understand the key factors underpinning cooperative relations in workplace partnership. It confirms that the perceived outcomes for the two parties are vital for the adoption of cooperative relations between management and trade union, while it adds that the perceived effects of market competition and the IR climate have a crucial impact on the stances adopted by the parties. It elucidates the debate between rational choice theory (Cooke, 1990) and the different views of those supporting the bounded rationality theory (Cutcher-Gershenfeld and Verma, 1994; Dobbins and Gunnigle, 2009; Kochan et al, 2009) by demonstrating that high and low market competition may have the same effect on the level of risk involved in achieving the potential outcomes. Also, it clarifies the disagreements concerning the need for voluntary or statutory mechanisms of employee participation by demonstrating that the effects of both can lead to cooperation between the two parties, but the time horizon of partnership is shorter in the case of voluntary employee participation mechanisms than in the case of statutory mechanisms. 
The paper provides new insights into the key factors that affect the stances of the parties with respect to cooperation, but it is not an alternative theory for workplace partnership. It argues that there are three interrelated conditions that underpin cooperation between management and trade unions, namely (a) the higher the potential benefits of cooperation for each party the more likely it is that the parties will cooperate; (b) the lower the risk to achieve the expected benefits the more likely it is that the parties will cooperate; and (c) the higher the potential for future benefits of cooperation the more likely it is that the parties would adopt and sustain cooperative relations. This paper supports the view that an institutional theoretic approach provides the best opportunity for achieving a ‘win-win’ outcome in industrial relations, given that it has a long term horizon of partnership and the institutional constrains may reduce the risk to achieve the expected benefits for the two parties (Streeck, 1992).
The paper is laid out as follows: section 2 introduces game theory and the prisoner’s dilemma model; section 3 discusses cooperative relations between management and trade unions viewed through a game theoretic lens; section 4 concludes.
2. game theory and cooperative relations between ManagemENt and trade unions 
This paper suggests that game theory may be able to play a role in clarifying the main debates between these three existing theories thereby contributing to a better understanding of the theoretical underpinning of cooperation between management and trade unions. The paper is not putting game theory itself forward as an alternative theory for workplace partnership. What it does do is provide a simplified explanation of the very complex reality of the on-going interactions between management and trade unions at the workplace level. This simplified explanation can assist in providing insight into this complex reality. 
Game theory itself goes back to the early 20th century where is was developed as a mathematically based theory of strategic decision making involving multiple rational decision makers (von Neumann and Morgenstern, 1944); it has since been applied in fields as diverse as economics, politics and biology (Dixit and Nalebuff, 1991; Brandenburger and Nalebuff, 1996). Game theory is now the dominant paradigm in the field of industrial organisation economics (Martin, 2002:8) and formal game theoretic modelling is steadily adding rigour in the strategy field (Saloner et al, 2001; Besanko et al, 2010; Costa et al, 2013). That ten recent Nobel prize-winners in Economics are game theorists underlines the significance and importance of the theory to that field (Nash, Selten and Harsanyi in 1994; Schelling and Aumann in 2005; Hurwicz, Maskin and Myerson in 2007; Shapley and Roth in 2012). Inherent in the theory of games are the underlying concepts of cooperation (Axelrod, 1984), bargaining (Nash, 1950; Harsanyi, 1961; Coddington, 1967), conflict of interest (Luce and Raiffa, 1957) and asymmetry of outcomes. Such asymmetry of outcomes can allow the ‘exploitation of potential force’ whereby one or other of the decision making parties exercises their power through use of deterrents, threats or promises (Shelling, 1980:5). These concepts of cooperation, bargaining power and conflicts of interest are also fundamentally important in the field of industrial relations (Danford et al, 2005, Kochan et al, 2008). This paper proposes that adopting the lens of game theory will help shed new light on the main conditions under which management and trade unions are likely to cooperate. 
Game theoretic concepts are not new in the field of industrial relations. Workplace partnership is regularly associated with game theory terminology such as mutual gains, ‘win-win’ game and ‘non zero sum’ game. Partnership draws on a game theoretic principle when it suggests that cooperative relations can lead to a better outcome for each party than alternative options under specific conditions (Guest and Peccei, 2001; Huzzard et al, 2005; Kochan et al, 2009; Geary and Trif, 2011). Surprisingly, however no study was found that sought to formalise the use of game theory to explain the conditions under which management and trade unions are likely to cooperate. Nevertheless, some studies utilised game theory to explain the broader stockholders-employee cooperation within a firm (Aoki, 1980), while Freeman and Lazear (1995) did an economic analysis of works councils. This paper uses the prisoner’s dilemma game and the folk theorem to clarify the debates between the three main theories of partnership. In particular the paper examines the role that outcomes, competitive pressures and IR climate play in adopting and sustaining cooperative relations between management and trade unions.
Viewed from a game theory perspective, management and trade unions act as independent decision makers in a situation where the outcome depends on the decisions made by the two parties. The decision making situation is therefore characterised as one where the parties are both independent and also interdependent. The paper assumes that management and trade unions act as the representatives of the company and employees respectively. Similar to previous studies, it considers that managers’ main interest is to maximise the wealth of the firm, while trade unions’ interest is to maximise the wealth of their members (Aoki, 1980: 601). Workplace partnership is examined as a two player game between the representatives of those who control the capital (alias Charles in the prisoner’s dilemma game) and labour (alias Laura in the prisoner’s dilemma game), which are generally regarded as the two main actors who decide whether or not to adopt cooperative relations at the workplace. 
The story of the prisoner’s dilemma is that two suspects, Charles and Laura, have been arrested by the police for robbing a bank and placed in separate isolation cells and then interrogated by the police. If both suspects stay silent then both will be convicted but only for a minor offence and so given a light sentence; this situation is represented by scenario (a) shown in table 1. However, if Laura confesses but Charles stays silent then Laura’s confession is used to convict Charles of robbing the bank. Charles receives a large sentence and Laura gets off scot free due to her cooperation with the police. This situation is represented by scenario (b). Scenario (c) represents the identical situation but where Charles confesses and Laura stays silent. When both Laura and Charles confess then both are convicted, but because they confessed and put the court to less trouble they get somewhat lighter sentences than if they stayed silent. This situation is represented by scenario (d). This last cell represents the prisoner’s dilemma. Game theory suggests that both players will be driven through self interest to confess, thus ending up with significant sentences, even though a better deal for both of them exists, namely scenario (a). For both Laura and Charles confession is a dominant strategy: it is better for them to confess irrespective of what the other person does. Rational choice therefore leads both players to make choices such that they arrive in a position that is not optimal for them either individually or collectively. 
[Table 1 about here]

Workplace partnership and prisoner’s dilemma share the fundamental principle that cooperation can lead to a better outcome for each party than alternative options. In the prisoner’s situation, if Laura and Charles trust each other completely and each is perfectly confident that the other will never confess then each may independently choose to stay silent.  Both then will achieve the outcomes shown in cell (a) where both are better off.  This could be regarded as a win-win situation for both of them. However, for independent decision makers to come to the conclusion to trust each other, and therefore stay silent, some future benefit must accrue to each of them. In the prisoner’s situation for example, after each spending six months in jail, Laura and Charles can team up once again to rob another bank. It is this future benefit that makes it worthwhile for each of them to stay silent and forego the chance to walk free in the short run. 
The theory of infinitely repeated games offers an explanation of cooperation in ongoing relationships. The folk theorem says that in a repeated game many more equilibrium possibilities exist than in a once-off game (Lambertini, 2011:73). Even perfectly rational (i.e. self-interested) decision makers can achieve an improved outcome for both when the game is infinitely repeated. This means that mutual cooperation can arise as an equilibrium in a prisoner’s dilemma game that is repeated indefinitely. Just as the once-off prisoner’s dilemma gives insight into the nature of a single partnership episode, this property of repeated games may provide insight into ongoing relations between management and trade unions. 

3. KEY FACTORS UNDERPINNING cooperative relations between managemENt and trade unions 
This section examines the current debates about the main conditions under which management and trade unions are likely to cooperate, and then discusses the implications of the prisoner’s dilemma game and the folk theorem for clarifying the theoretical underpinning of cooperative relations in workplace partnership. Table 2 presents a summary of the three main sets of factors that affect their cooperative relations according to rational choice, bounded rationality and institutional theories, while table 3 depicts the main implications of game theory with respect to these factors. 
[Table 2 about here]

[Table 3 about here]

3.1. Outcomes 

Rational choice, bounded rationality and institutional theories share the view that that the raison d’être of workplace partnership is to add value for both parties (Cooke, 1990; Streeck, 1992; Kochan et al, 2009). Accordingly, in order to move from adversarial relations to cooperative relations both parties have to perceive that the benefits of cooperation are higher than the costs (table 2). However, their theoretical expectations are not always confirmed by empirical evidence and other limitations exist. 

Based on rational choice theory, Cooke (1990) indicates that under a ‘cooperation’ strategy both parties gain more than they would under the alternative adversarial strategy. This is because the total outcome is increased through cooperation and this ‘larger pie’ is available to be distributed between management and employees. In contrast to Cooke’s expectation, Danford et al’s (2005) findings revealed that adversarial relations between management and unions lead to better outcomes for employees than co-operative relations. They investigated two companies from the UK aerospace industry whose approach to trade unions was broadly cooperative. In each case, employees were members of two trade unions that had a similar number of union members in each company. In both cases one union adopted a co-operative stance whereas the other union took an adversarial approach. This setting provided an opportunity to examine how different trade union stances can influence outcomes for trade union members. Their survey findings demonstrate that members of the unions that took an adversarial stance perceived that their union had a higher influence on pay and conditions than did the union that cooperated with the management. 
Despite complying with the two main conditions specified by Cooke (see table 2), mutual cooperation did not lead to increased gain for labour. Adversarial relations between trade unions and management were perceived to serve the interests of labour more than did cooperative relations in a context of similar competitive pressures and similar relative power of unions in relation to management. Danford et al. (2005) therefore argued that employees would be better off if the trade unions continued to adopt their traditional adversarial stances. However, their study investigated companies where managers adopted a cooperative approach. It is unclear whether these findings would hold up in organisations where management adopted an adversarial approach to employment relations. None of the three theories - rational choice, bounded rationality, institutional - explains what happens when one party wishes to cooperate but the other party retains an adversarial stance. 
Furthermore, if cooperation between management and unions is beneficial for both parties, it would be expected that most companies would adopt this approach. Empirical studies found that only in a minority of companies in Anglo-Saxon countries did management cooperate with trade unions (Dobbins and Gunnigle, 2009; Kochan et al, 2009; Roche and Teague, 2013). A representative survey conducted in Ireland in 2003 revealed that 23 per cent of companies have an established partnership committee, but only four per cent of firms have adopted a formal agreement (Geary, 2008). The low number of companies adopting cooperative relations in Ireland was confirmed by O’Dowd’s (2006) study, which identified only 135 companies in the unionized sector which had adopted partnership arrangements during the late 1990s and early 2000s, during the economic boom and national social pacts. Rational choice and bounded rationality theories do not fully explain why so few companies adopt voluntary partnership, despite the fact that it has the potential to add more value for both parties than adversarial relations.

Bounded rationality theory claims that the perceived benefits of cooperation are likely to be higher than the costs only when there are internal and external favourable conditions (Guest and Peccei, 2001; Oxenbridge and Brown, 2002). The main antecedents that are likely to lead to the adoption of cooperative relations are a business strategy focused on quality and innovation, high level of trust between union and management, and employee input into decision making at multiple levels (Kochan et al, 2009; Roche and Teague, 2013). Additionally, economic growth and external support for cooperative relations at workplace level, such as national social pacts, are considered essential for successful adoption and sustainability of cooperative relations between management and trade unions (Oxenbridge and Brown, 2002; Roche and Teague, 2013). Empirical studies confirm that both parties can gain as a result of partnership in a context of favourable conditions (Dobbins and Gunnigle, 2009; Butler et al, 2011). However, most empirical studies indicate that the balance of advantage is in favour of the company (Guest and Peccei, 2001; Kelly, 2004; Geary and Trif, 2011).
Bounded rationality theory identifies a number of potential costs for labour, in particular that employees share the risk by having their income dependent on company performance (Kochan and Osterman, 1994), and increased workload and stress on employees (Guest and Peccei, 2001; Roche and Geary, 2006; Geary and Trif, 2011). Nonetheless, a number of seminal studies on partnership, such as those of Rubinstein and Kochan (2001) in the US and Guest and Peccei (2001) in the UK, make limited reference to the potential costs of cooperative relations for the company. Potential costs include, for example, the time required to train managers and employees to co-operate, the cost of time off for staff and senior management to attend partnership meetings, and the slowing down of the decision making process (Roche and Geary, 2006; Kochan et al, 2009). The supporters of the institutional theory also emphasise the costs for labour (Streeck, 1992; Dobbins, 2010). Hence, it is worthwhile examining this ‘cost’ of cooperative relations between management and trade unions more carefully.
The prisoner’s dilemma confirms that the perceived benefits for the parties have to be higher than the costs in order to make the cooperation game a better option than the alternative solutions. Nevertheless, the prisoner’s dilemma highlights that there are costs for the company and employees as a result of partnership even in a ‘mutual gains’ or ‘win-win’ game as per scenario (a ) in table 1. More specifically, if Charles and Laura trust each other and stay silent, they each get six months in jail: they do not ‘walk free’. They each must move from a choice (confess) that potentially allows them gain their highest payoff. Thus, the prisoner’s dilemma highlights a notional cost of cooperation even in the best case scenario.
Additionally, and more critically, the prisoner’s dilemma shows that voluntary cooperation between trade unions and management is not a Nash equilibrium
. Even when the two players end up in the ‘win-win’ mutual gain scenario they leave on the table the payoff that is most advantageous to them: ‘walking free’. However that payoff is very unlikely to be achieved in practice. For Laura (Labour) to ‘walk free’ she would have to choose to abdicate trust in Charles (Capital) and confess i.e. take up a non-trusting position.  If she was likely to do this then Charles (Capital) would never take up a trust position either and both would find themselves in the outcome with poorest payoffs for both of them. Achieving this ‘walk free’ payoff is not one that either party can achieve by themselves. So, while technically they are each leaving it on the table, in practice they are very unlikely to achieve it. While it may appear that leaving such an attractive payoff on the table represents a high cost, in reality it does not because this most attractive payoff of walking free is very unlikely to be achieved. 

The prisoner’s dilemma shows that in a once-off episode the only Nash equilibrium is adversarial relations between labour and management in a voluntary workplace partnership. This appears to be the main reason why the majority of companies did not develop cooperative arrangements between management and labour in Anglo-Saxon countries that have a voluntarist approach to employment relations. Also, it explicates why exemplary cases of voluntary workplace partnership arrangements such as those at Saturn in the USA and Aer Rianta in Ireland are not sustainable (Rubinstein and Kochan, 2001; Roche and Geary, 2006). 

In line with the institutional theory, the prisoner’s dilemma highlights that some form of constraints are needed to achieve long term cooperation between management and labour (Streeck, 1992; Freeman and Lazear, 1995). Repeated game theory provides support for the institutional framework in that the existence of formal legislation and mandated cooperation acts as a mechanism to shift the time horizon of the game from once-off to infinitely repeated. This brings into existence additional Nash equilibria that allow the parties avoid the unattractive prisoner’s dilemma outcome i.e. unions and management can find a better outcome such as that represented by scenario d) in table 1. This improved outcome is unavailable in a lone industrial relations episode but becomes available in a repeated situation. 

The supporters of the rational choice theory are generally the strongest advocates of partnership and they highlight the benefits for both parties (Cooke, 1990). Game theory tells us two things that are relevant to the rational choice theory. Firstly, there is no guarantee that the total outcome will actually expand. The size of the outcome depends on the combination of decisions made by the two parties and the total outcome may contract or expand depending on those decisions. Secondly, there is no guarantee that each party will gain equally from the expansion. As can be seen from table 1, the outcome varies according to the combination of decisions made; the payoffs for each player can be strongly asymmetric as is the case for scenarios b) and c). Finally, to avoid opportunistic behaviour it is important to ensure that the party taking up an adversarial stance does not gain disproportionately compared with the party taking a cooperative stance. In table 1, it is the existence of the strong asymmetry in payoffs in scenarios b) and c) that force the players into the prisoner’s dilemma situation d).
Most advocates of institutional theory are critics of voluntary workplace partnership. They claim that scenario (b) in table 1 is the most likely outcome of cooperative relations between management and trade unions: the company wins and labour loses (Streeck, 1992; Kelly, 2004). This is primarily due to power disparity: typically the company has more power than employees and their representatives. Let us return to Danford et al’s (2005) case study which suggested that adversarial relations are more beneficial for labour than cooperative relations. They assessed the outcomes for employees in two case studies where management took a cooperative approach towards employees, while one union had a cooperative relation with the management and another union had an adversarial approach towards the management. Based on the prisoner’s dilemma, Danford et al (2005) compared scenario (a) with scenario (c), while the interpretation of empirical data suggests that they compared scenario (a) with scenario (d) (i.e. where both parties ‘defect’). Their main argument is that adversarial relations between the company and unions are more beneficial for employees than cooperative relations. While this is technically true, it is unlikely to happen in practice as management, realising that labour has taken an adversarial stance, would also wish to switch its stance to adversarial. Both parties would then end up once again in the prisoner’s dilemma situation. Also, in this case, it is likely that the company took a cooperative stance because the first union took a cooperative stance, and the second union was able to exploit this situation by taking an adversarial stance. If only one union existed in this situation it is unlikely that the company would have taken a cooperative stance. Thus, the type of game played and the expectations regarding the outcomes of cooperative and adversarial relations are not always explicit in the literature on workplace partnership. 
Game theory also gives useful insights with respect to outcomes under the bounded rationality theory. First, a situation of mutual trust allows both parties take a longer term view of the partnership situation (Dietz, 2004; Kochan et al, 2008) turning the game from once-off to repeated game. However, under bounded rationality theory, the time horizon is dependent on interpersonal or inter-institutional relationships and therefore may not be as long term as under the institutional theory which is underpinned by legislation. Mutual trust may weaken or break down thus foreshortening the perspective of players on the future (Deakin et al, 2005). This shorter perspective may lead unions and management to revert to an opportunistic (adversarial) stance in the present making the undesirable prisoner’s dilemma outcome once again a real possibility. 
Summing up, game theory confirms that the higher the potential benefits of cooperation for each party the more likely it is that the parties would cooperate, while it emphasises the potential costs for both parties, which in turn highlights that some form of constraints are needed for long term cooperation between management and labour. Additionally, game theory highlights the different length of the time horizon of partnership under the three theories (see table 3). Rational choice theory focuses on short term benefits for the two parties, where parties are likely to take an adversarial stance and get into the prisoner’s dilemma situation. Under the bounded rationality theory, the development of mutual trust allows both parties to take a longer term view to avoid prisoner’s dilemma in specific conditions. However, this is a weak long term view and one that can easily become foreshortened should the environment become more uncertain. Institutional theory emphasises the long term benefits for both parties grounded in rational self-interest as well as social considerations, such as fairness and equity (Streeck, 1992). The institutional constraints, such as mandatory obligation for management and trade unions to cooperate, extend the time horizon with certainty and thereby create more Nash equilibria thereby allowing the two parties avoid the prisoner’s dilemma outcome. 
3.2 Competitive pressures
The three theories of partnership share the view that cooperative relations between management and unions are more likely in companies whose business strategy emphasises high quality and innovation (Streeck, 1992; Butler et al, 2011), but there is an ongoing debate about the impact of the level of competitive pressures on the likelihood of adopting and sustaining cooperative relations (see table 2). Grounded in the rational choice theory, Cooke (1990) argues that the greater the competitive threats the more likely it is that company management will adopt a cooperative approach with labour. Increasing external risk therefore facilitates parties in accepting internal risk. In contrast, scholars from the bounded rationality camp, such as Cutcher-Gershenfeld and Verma (1994) claim that too much (or too little) competition is likely to lead to adversarial relations. Their view is supported by the Kochan et al’s (2009) seminal study of partnership at Kaiser Permanente in the US, which demonstrated that high economic pressures at a level not threatening its survival were crucial for the initiation of this partnership. Nevertheless, there are disagreements in the bounded rationality camp, as Dobbins and Gunnigle (2009:568) show that the insulation from market pressures is critical for the success and durability of voluntary workplace partnership. A number of empirical studies have demonstrated that a sudden expansion of the market for a particular product as well as acute financial crises can lead to the development of workplace partnership (Rubinstein and Kochan, 2001; Oxenbridge and Brown, 2002; Huzzard et al, 2005). An acute crisis can lead to cooperation between the two parties if the alternative solution is perceived to be more costly. For instance, if a company is on the verge of becoming bankrupt, management and labour may cooperate to save it because the alternative option is for employees to lose their jobs and the company to lose its capital. Game theory gives some insight here: changing competitive circumstances are seen as altering the payoffs for players under the various decision scenarios. A new equilibrium, for example mutual cooperation, may become available offering both players improved payoffs. 
However, game theory gives different insights with respect to the different theories. Under the rational choice theory the game is largely seen by the parties as once-off and so changing competitive pressures have less influence on the parties perspectives of the partnership horizon. Neither does changing competitive pressures alter the parties’ view of the partnership horizon under the institutional theory as this is firmly defined by the legal and regulatory framework and is always seen as long term. However, changing competitive pressures may alter the time horizon under the bounded rationality theory. Increasing competitive pressures may lead to difficulty maintaining mutual trust thereby reducing the time horizon within which partnership is viewed turning the game from repeated to once-off and making it more difficult to avoid the prisoner’s dilemma. In an economic recession characterised by high uncertainty the parties are more likely to select the less risky option of adversarial relations. In contrast, a sudden expansion of the market for a product or service and low levels of competition reduces the risks of cooperation as there is more certainty that their total outcome would increase. Furthermore, the parties need each other to take advantage of this opportunity and this can foster trust and consequent cooperation. 
Game theory clarifies the debate about the impact of the level of competitive pressures between the rational choice and bounded rationality theories and the disagreements within the bounded rationality camp (see table 2). It demonstrates that it is not the level of market competition or type of business strategy per se that affect the cooperative relations, but their effect on the level of certainty for achieving win-win outcomes. More specifically, it argues that the lower the risk to achieve the expected benefits the more likely is that the parties would cooperate. It confirms that companies focusing on high quality and innovation are more likely to adopt cooperative relations, because there is generally high interdependence between the company and its employees; the company needs the specific skills, knowledge and discretional behaviour of employees to achieve the positive outcomes, while on the other hand employees are tied to the firm as they may not be able to easily transfer their specific competences elsewhere. Accordingly, a competitive strategy emphasising high quality and innovation is also likely to reduce the risk of changing stances and in turn, increase the level of certainty of achieving the expected benefits.
3.3 Industrial relations climate 
Industrial relations climate refers to the state and quality of union–management relations in an organization. It includes workplace aspects, such as “the atmosphere, norms, attitudes and behaviours reflecting and underpinning how workers, unions and managers interact collectively with each other in the workplace” (Pyman et al, 2010:463), as well as other contextual factors such as laws that regulate the interaction between managers and unions.  The three theories of partnership agree that a cooperative approach is possible only in a context where a degree of mutual trust exists between management and unions. However, there is disagreement about the mechanisms or joint decision structures required for sustainable cooperation between management and unions (see table 2). Rational choice scholars and many scholars in the bounded rationality camp argue that voluntary cooperation between management and unions is possible (Cooke, 1990; Butler et al, 2011), while the institutional theory states that long-term cooperation requires statutory support (Dobbins, 2010). 

Rational choice theory indicates that management and unions are likely to adopt cooperative relations if the costs of relying on relative power options (the perceived amount of power of unions in relation to management) are higher than the benefits. Cooke (1990) argues that shifts in relative power may occur and the party gaining power invariably will be inclined to use it to its advantage. He predicts that the parties are likely to change their strategy from cooperation to adversarial relations in the vice versa scenario, namely the costs of relying on relative power options are lower than the benefits. This is also referred to as ‘normal competition theory’ (Roche and Geary, 2006). However, rational choice theory does not specify how the two parties can achieve mutual trust to enable the adoption of cooperative relations between management and unions if the above conditions are met. 

Bounded rationality theory indicates that strong trade unions and other mechanisms of employee participation in decision making are required along with mechanisms to deal with grievances for a gradual development of mutual trust (Butler et al, 2011). Also, having visionary and charismatic leaders in senior management and trade unions is a great advantage in achieving successful cooperation between management and labour (Oxenbridge and Brown, 2002; Roche and Geary, 2006; Kochan et al, 2009). Furthermore, the institutional theory argues that legal support for trade unions is needed to ensure their survival and legislation that obliges the parties to cooperate, such as the laws on works councils, are necessary to achieve long term cooperation (Streeck, 1992).
The prisoner’s dilemma confirms that mutual trust is required to develop cooperative relations (table 3). Additionally, it highlights the need for a belief of the parties in the future benefits of cooperation. Under the bounded rationality theory, high levels of trust lead to mutual cooperation with consequent win-win outcome for both parties (Kochan and Osterman, 1994; Dietz, 2004). Small wins facilitate the development of mutual trust (Butler et al, 2011; Geary and Trif, 2011). Development of mutual trust extends out the time horizon of the game (Deakin et al, 2005; Roche and Teague, 2013). On the other hand, a breach of trust is likely to lead to a sudden collapse of cooperative relations (Roche and Geary, 2006), unless there are institutional constraints that oblige the parties to cooperate. However, with ongoing institutional support the two parties may be able to convert the mutual gains outcome into a Nash equilibrium thereby creating a mutually beneficial but also sustainable outcome. The IR climate is defined more by outside (i.e. by the institutional framework) than by internal conditions and these outside conditions are more certain. Parties do not have to continually interpret each other’s stance and thus mutual cooperation is more likely to arise. 
The paper identifies the time horizon of partnership as a critical factor in achieving long-term cooperation. The rational choice theory has a short-term horizon; the bounded rationality theory has a medium term focus, while the institutional theory has a long time horizon. It shows that the rational choice short-term voluntary cooperation between management and unions is not sustainable, as it is not a Nash equilibrium. However, the time horizon of partnership may be extended by voluntary joint decision making structures which act as beneficial constraints (Kochan et al, 2009; Butler et al, 2011). Nevertheless, our study provides consistent support for the arguments advanced by the institutional theory (Streeck, 1992) which suggests that legal constraints provide a framework that allows the development of long term cooperation between management and unions, while it adds that it is not the type or the structure of employee participation mechanism that affects the choices of the parties, but their effect in extending the time horizon of workplace partnership and reducing uncertainty. 
4. Conclusion 
The paper identifies three interrelated conditions that underpin cooperation between management and trade unions associated with the main contingencies discussed above. These are summarised in the form of three tentative propositions. The first proposition states that the higher the potential benefits of cooperation for each party the more likely it is that the parties will cooperate. Game theory confirms that benefits of cooperation have to be higher than the costs for each party, while it highlights the potential costs for both parties. The prisoner’s dilemma reveals that even in the best case scenario (scenario (a) in table 1: prisoners trust each other and stay silent) the two parties must leave a better payoff on the table (i.e. they accept ‘six months in prison’ although there exists an option whereby they could ‘walk free’). This suggests that there exists a cost to cooperation between management and trade unions even in the best case scenario. The temptation to achieve the highest payoff available can lead a party to take up an adversarial stance; however this payoff is not achievable unilaterally, but only as a result of their joint decisions. And, should both parties give into such temptation, then they both will end up in the unsatisfactory prisoner’s dilemma situation. 
Our second proposition states that the lower the risk to achieve the expected benefits for each party the more likely it is that the parties will cooperate. In contrast to Cooke’s (1990) and Cutcher-Gershenfeld and Verma’s (1994) arguments, game theory illustrates that it is not the level of competition per se that affects whether or not the two parties cooperate, but the consequences of the market competition on the perceived level of risk to achieve potential benefits. The paper clarifies the disagreements concerning the impact of the level of competitive threats on the stance of the two parties predicted by rational choice and bounded rationality. Sometimes low market competition due to a sudden increase in demand led to cooperation in order to exploit new market opportunities, while at other times the high market competition that pushed a company to the verge of bankruptcy led to cooperation (Butler et al, 2011). Both reduced the risk of cooperation; in the first case, the risk is reduced by increasing the total outcome, while in the second case, the very survival of the parties was at stake. Nevertheless, this cooperative game may be sustainable only as long as the extreme economic conditions are in place. While parties may cooperate in order to increase the total outcome, this cooperation may end suddenly if the increased outcome is divided in a manner perceived to be unfair by one of the parties. Thus, an acute crisis or a sudden expansion can temporarily reduce the risk of the cooperative game.
Our third proposition states that the higher the potential of future benefits of cooperation the more likely it is that the two parties will adopt and sustain cooperative relations. The analysis identified the time horizon of partnership as a critical factor in achieving long-term cooperation between management and unions. Although this study provides consistent support for the institutional theory (Streeck, 1992), it adds that it is not the type of voluntary or statutory mechanisms of employee participation that affects the choices of the parties, but the effects of those mechanisms on the time horizon of workplace partnership. In coming to this conclusion we draw on the so-called ‘folk theorem’ from game theory which says that a repeated game allows many more equilibria than does a once-off game (Lambertini, 2011). We suggest that elements of bounded rationality theory, such as small wins and the gradual build up of trust between parties, also extend the time horizon and consequently the duration of cooperative relations between management and trade unions. These preconditions increase the potential of future benefits of cooperation. 
There is a degree of overlap between the effects of competitive pressures and IR climate on cooperative relations. Institutional constraints and the development of increased degrees of mutual trust through ongoing problem solving and information sharing between unions and management can also act as a risk reduction mechanism. Dietz (2004) discusses three cases where the latter has occurred and where partnership evolved. Partnership built up under such a contingency mechanism illustrates a shift outward in time, from once-off discussions between union and management to ongoing or repeated discussions. In game theory parlance this means that the game has moved from once off to repeated thereby making more Nash equilibria available including the mutual cooperation outcome. Dietz (2004) points out that as soon as the time horizon shortened partnership became vulnerable, which fits within the game theoretic explanation for partnership that we put forward in this paper. Dobbins (2010) also gave a reducing time horizon, due to increasing competitive pressure and the resignation of key players, as a reason for the termination of partnership in Waterford Crystal. Thus, the effects of competitive pressures and IR climate can affect both the level of risk and the time horizon of partnership. 

While this paper contributes to a better understanding of the theoretical underpinnings of cooperative relations between management and trade unions, it nevertheless has a number of limitations. First, we identified three propositions concerning the conditions under which two parties are more likely to cooperate, but they have not yet been verified. We must leave it to future empirical research projects to verify the three propositions. Second, the prisoner’s dilemma model allows four outcomes whereas in reality only two outcomes are likely: mutual cooperation or mutual adversity. It is unlikely that asymmetric choices will be made by managers and unions. Nevertheless, there are circumstances such as those examined by Danford et al (2005) where management took a cooperative stance towards trade unions, while one trade union choose to cooperate, while the other took an adversarial stance. In this case, the prisoner’s dilemma shows that the unions’ adversarial stance leads to benefits for the employees because management took a cooperative stance. However, this does not necessarily mean that adversarial relations between the union and management are generally more beneficial for employees than co-operative relations. Indeed the prisoner’s dilemma game shows that, if you perceive the other party is taking an adversarial stance, then you are better off to take an adversarial stance also. 
Finally, although the basic assumption of both prisoner’s dilemma and workplace partnership is that both parties seek to further their own interests, the outcomes are known in the prisoner’s dilemma scenarios whilst in the ‘game’ between management and trade unions the outcomes for the parties are less certain. Real life situations rarely fit the strict format of game theory. An extension to this paper is to take outcome uncertainty into consideration in a more formal manner. Taking a Bayesian approach to games may provide a route for future research. 
The implications of game theory for the theoretical underpinning of cooperative relations between management and trade unions may be applied to other types of partnerships, such as strategic alliances between two companies or the relations between individual employees and their managers. Such contexts may offer avenues for future research into cooperation. This paper suggests that the adoption of cooperative relations between two parties depends on the potential benefits for each party, the level of risk in achieving these benefits and the time horizon of the partnership. It highlights that any mechanism that increases the time horizon of partnership by reducing the level of risk to achieve these potential benefits in the long run improves the sustainability of cooperative relations. Also, it shows that the potential to achieve future benefits is crucial for the sustainability of cooperative relations, while a focus on short-term benefits is likely to lead to adversarial relations. Game theory demonstrates that if both players are driven by self-interest to achieve the best possible outcome for themselves in the short term, they may arrive in a prisoner’s dilemma position that is not optimal for them either individually or collectively. 
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Table 1: The prisoner’s dilemma

	Prisoners
	Charles (C) stays silent
	   Charles confesses 

	Laura (L) stays silent
	 (a)  C = gets six months

       L = gets six months
	 (b)   C = walks free 

         L = gets 10 years

	Laura confesses
	 (c)  C = gets 10 years

        L = walks free
	  (d)  C = gets five years

         L = gets five years


Table 2: Theoretical Underpinning of Cooperative Relations in Workplace Partnership
	Key factors



	Rational choice theory
	Bounded rationality theory
	Institutional theory

	Outcomes
	Short term perceived benefits higher than costs (win-win game).
Mutual cooperation leads to  increased size of the total outcome.
	Short term perceived benefits higher than costs; focus on  ‘mutual gains’ (‘win – win’ game in favourable conditions); limited reference to potential ‘mutual pain/costs’.
	Long term perceived benefits higher than costs and social considerations.

	Competitive pressures


	The higher the competitive threats the more likely a cooperative approach will be taken. 


	Disagreement about the impact of competition on relations between the two parties. 

Emphasis on innovation and quality rather than cost reduction.
	High level of competition based on quality of products/services and need for fast changes/innovation.

	Industrial relations climate
	Tendency to resort to normal competition when costs of relying on perceived power of unions in relation to management are higher that the benefits. 

	Interdependence and mutual trust;  strong trade union; joint decision making structures; commitment of top leaders.
External institutional support (i.e. social pacts that grant support for training, financial support etc) facilitates partnership.
	Legal support of trade unions and legal obligation to engage in long term cooperation.


Table 3: Implications of Game Theory for Theoretical Underpinning of Cooperative Relations in Workplace Partnership
	Key factors



	Rational choice theory
	Bounded rationality theory
	Institutional theory

	Outcomes
	Prisoner’s dilemma outcomes 
Parties likely to take adversarial stance which is the only Nash equilibrium.

	Avoid prisoner’s dilemma outcomes in specific conditions 

Mutual trust allows both parties to move from once-off to repeated games leading to a new win-win type equilibrium.
	Avoid prisoner’s dilemma outcomes 

The institutional framework shifts the game from once-off to infinitely repeated games creating additional Nash equilibria. 

	Level of risk (effects of competitive pressures)
	High risk
Parties expected to change stances if competitive pressures (or relative power) are altered.

No guarantee that each party will gain equally from the increase in the total outcome.
	Medium risk
Increasing competitive pressures reduces the time horizon within which partnership is viewed turning the game from repeated to once-off and making it more difficult to avoid the prisoner’s dilemma.
	Low risk 
Changing competitive pressures do not change the parties’ view of the partnership horizon as this is defined by the institutional framework.

	Time horizon (effects of IR climate)
	Short-term horizon
- once -off game 

To prevent opportunistic behaviour by one party, payoffs should be such that the party taking up an adversarial stance does not gain disproportionately compared with the party taking a cooperative stance.
	Medium-term horizon
Relatively high levels of trust lead to a strong possibility of mutual cooperation occurring with consequent win-win outcome for both parties. Small wins facilitate the development of mutual trust. Development of mutual trust extends out the time horizon of the game.
	Long-term horizon
The climate is defined more by outside (i.e. by the institutional framework) than by internal conditions. Parties do not have to continually interpret the other parties stance and thus mutual cooperation is more likely to arise.


� A Nash equilibrium represents a decision making situation involving a number of parties whereby no party can improve their payoff given the stances taken by the other parties. See Nash (1951) for a technical definition and Gibbons (1997) for a discussion.






