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Social Dilemma as a Device for Recognition of a 

Shared Goal: Development of “Consensus 

Building of Wind Farm Game” 

Susumu OHNUMA1, Yoko KITAKAJI2 

Abstract  This study explores the processes required to achieve consensus 

on controversial issues that involve social dilemmas and developed the “Con-

sensus Building of Wind Farm Game” (WinG). A social dilemma is a conflict 

between personal profit and public benefits wherein the results of individuals 

pursuing their own profit means that public benefits decline; thus, ultimately, 

individuals lose their profit. Shared recognition of a common goal is crucial 

in resolving social dilemmas; however, in actual practice, developing such a 

shared recognition is difficult due to conflicts among stakeholders. To help 

identify effective resolutions to this problem, we examined a case of planning 

for a wind farm, which often involves controversy, even though many people 

generally agree to the plan. WinG was developed to simulate the type of con-

flicts among stakeholders when planning a wind farm. There are five types of 

players (stakeholders) in WinG and each has a different goal and is provided 

with different information. All the players are required to maximize their in-

dividual goals within the time limit, however at the same time, from the view-

point of public benefit, an optimal achievement point is hidden in the game 

that results in the second best outcome for all the players. Through negotia-

tions, bargaining, and debate, the social dynamics of achieving (or failing to 

achieve) a consensus were observed in WinG. Analysis from 10 games showed 

that shared recognition of a common goal was related to consensus, while on-

ly information sharing was not sufficient.  

Keywords: consensus building, social dilemma, shared recognition of common goal, wind power 

plant, stakeholder conflicts 
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1 Research Interest 

The ultimate goal of this study is to figure out a process to build a consensus 

beyond conflicts of interest. Many previous studies have dealt in attempting to re-

solve social dilemmas. However, this study proposed that making the primary is-

sue a social dilemma can be a key to resolving a conflict, particularly when the in-

terests of active parties glaringly contradict. 

This study dealt with a case of planning a wind power plant. Although many 

people generally approve of siting wind power facilities, controversies often arise 

during the creation of a concrete plan. It is essential to understand social dynamics 

of stakeholder interactions to find a way to build consensus in such a controversial 

situation. Therefore, this study developed a gaming namely “Consensus Building 

of Wind Farm Game” (WinG), which attempted to simulate a process of arousing 

conflict and building consensus beyond the diverse interests of stakeholders. 

1.1 Making the issue a social dilemma 

A social dilemma is a conflict between personal profit and public benefit, 

wherein the results of individuals pursuing their own profit means that public ben-

efit declines; thus, ultimately, every individual loses their profit (Dawes, 1975, 

1980; Marwell & Schmitt, 1992; Messick & Brewer, 1983). Numerous studies 

have focused on how to prevent “the tragedy of the commons,” which inevitably 

occurs if no preventative measures or interventions are undertaken (Hardin, 1968).  

One of the major theories guiding mutual cooperation in social dilemmas is 

goal expectation theory (Pruitt & Kimmel, 1977; Yamagishi, 1986, 1988), which 

consists of two steps: (1) individuals recognize the importance of group or societal 

benefit and becomes to aim for mutual cooperation and (2) the individuals can be-

lieve that others also realize the importance of common benefit and mutual coop-

eration, hence they can have expectation that others will cooperate if they witness 

cooperation. Therefore, the research question in most social dilemma studies has 

been how can people have an expectation of mutual cooperation. 

In reality, however, it is uncertain whether the surrounding issue is a social di-

lemma. Even conceding that it includes a structure of social dilemma, many con-

founding factors and structures such as conflicting interests of parties usually in-

volves. In such a complex situation, a subjective definition of the issue influences 

people’s reactions and shapes a social representation (Abric, 1982). If people be-

lieve that a situation is a zero-sum game, in which the expected consequence is 

only win or lose, it will become difficult to reach a compromise. On the other 

hand, if people believe that a situation is a social dilemma, they will seek a com-

mon goal desirable for everyone, and thus be able to reach a compromise (Doba, 

2008; Ohnuma, 2011). For instance, Ohnuma (2009) found from a case study of 
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implementing a charge system for household waste that it was hard to engage in a 

constructive discussion when focusing only on the charge system, but was suc-

cessful when focusing on public benefit, such as how to direct a circulative society 

and how to reduce waste and inappropriate disposal. By focusing on public bene-

fit, people began to consider and discuss what can be done and what type of rules 

should be implemented for directing the common goal beyond the controversy 

over the charge system. Throughout the discussion of a participatory program, cit-

izens began to share a concrete image of a common goal. This was a successful 

case of consensus building through clarifying shared recognition of the common 

goal by turning the issue from controversy to a social dilemma. Therefore, shaping 

a shared recognition of common goal posing the issue as a social dilemma is cru-

cial, particularly when stakeholders hold conflicting interests. It will be a signifi-

cant step for consensus building beyond controversy when stakeholders realize the 

situation as a social dilemma and begin to consider a common goal developing 

shared recognition. 

Prior to developing a shared recognition, however, how to share relevant in-

formation should be considered. It is impossible to foster shared recognition with-

out sharing pertinent information. Needless to say, the information should be ac-

curate and reliable; however, a mere provision of accurate information does not 

aid in shaping shared recognition. The process of information sharing, rather than 

providing information, is important for understanding both common and differing 

interests of stakeholders, whereas information sometimes accentuates controversy, 

especially when interests and values are contradictory. Stakeholders interpret the 

information in different ways, even though the information is objectively the 

same. In such a controversial situation, it will get harder to turn their attention to 

what is desirable for all parties involved. Eventually, only providing information 

without developing shared recognition of a common goal will fail to reach a con-

sensus.  

Therefore, designing the discussion setting is crucial for consensus building, 

that is, how to adjust the focus of the discussion frame from a zero-sum situation 

to a social dilemma. Based on the research perspective above, we developed a 

gaming to observe the process of consensus building when interests of stakehold-

ers are contradictory. 

1.2 Issues concerning the siting of wind power plants 

Wind power generation seems to be accepted by many people. Indeed, wind is 

the most widespread renewable energy in the world, and the amount of electricity 

generated by wind power is rapidly increasing across the EU, U.S., China, and In-

dia (Global Wind Energy Council, 2013). In Japan, approximately 80% of resi-

dents approved of wind power plants even when they are erected in a controversial 

site (Sato & Ohnuma, 2013).  
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Nevertheless, plans for siting wind power plants sometimes hit a snag or are 

stopped due to opposition. The main reasons for opposition are bird strikes 

(wherein birds, particularly those of prey such as white-tailed eagles accidentally 

collide with wings of wind power plants), concern for health hazards of low-

frequency waves and noise, and destruction of the landscape. Japan’s Ministry of 

the Environment stressed these three issues in the guideline on environmental as-

sessment of siting a wind power facility (Ministry of the Environment, 2013). 

There are those who want to promote and those who wish to oppose wind pow-

er plants in the name of preserving the environment, resulting in contrasting per-

spectives. Those who seek to promote wind farms emphasize the global view of 

mitigating climate change and depletion of fossil fuels. In contrast, those who op-

pose their construction emphasize local views such as preservation of local ecolo-

gy and wildlife. Local views are usually persuasive because local matters are high-

ly visible and it is easy to perceive their reality compared to global views. 

Additionally, the global view does not help persuade people as to why the site is 

appropriate, even though the general perspective is approved. Accordingly, local 

matters become the central issues, making it relatively difficult to focus on a 

common goal that is emphasized in the global view. 

This study adopted the issue of consensus building for wind power plants and 

implemented stakeholder conflicts and a social dilemma aspect in the development 

of a game. 

2 Design of the “Consensus Building of WinG” 

2.1 Rules and proceedings of the WinG 

WinG is a role-playing game that involves face-to-face communication. Players 

are asked to become the character of the role and instructed to maximize their own 

goal adding the note that they will receive goods or snacks according to the level 

of achievement of their own goal. 

2.1.1 Setting of the scene  

Players are going to participate in a meeting of City A regarding whether they 

should construct not construct wind power plants at a candidate site. The candi-

date site is in very good condition for constructing wind power plants; for exam-

ple, stable winds blow throughout the year in the area, so a reliable supply of elec-

tricity generation is expected. City A made an initial plan to construct 15 wind 

power plants along its coast. Participants have to decide whether to construct or 
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not to construct the power plant at each of the 15 spots. They are not allowed to 

postpone the decision. 

 

Figure 1 Map of the candidate site for wind power plants in City A 

2.1.2 Types and roles of the players 

There are five roles in WinG: wind power company, non-profit organization 

(NPO) promoting wind power, administrative staff of City A, wildlife preservation 

group, and residents of the opposition movement. The stances and individual goals 

of these roles are shown in Table 1. There are three stakes for promoting and two 

for opposing. However, the administrative staff has to take the chair, and put pri-

ority to eliminate any undecided spots.  

Table 1 Stances and individual goals according to the five roles 

Role 
Stance regarding 

the plan 
Individual goal 

Wind power company Promote Anticipating bigger profit 

NPO promoting wind power Promote 
Spreading renewable energy, particularly 

wind power 

Administrative staff Neutral ~promote 
Smooth consensus building/ increasing 

tax revenue 

Wildlife preservation group Oppose Preservation of wildlife and local ecology 

Residents of the opposition 

movement 
Oppose 

Preventing potential risk of health hazards 

by low-frequency waves and noise 
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Participants are asked to become the role completely and try to achieve their 

own goal even if it is different from their personal attitude and values. Roles are 

decided by drawing lots because many participants tended to have a positive atti-

tude towards wind power plants (see section 1.2) so that it is difficult to decide the 

role, according to participants’ pre-attitude. Therefore, it is emphasized that this is 

a roleplaying game irrelevant to personal attitude.  

2.1.3 Pre-held information for each role 

After deciding on a role, each player read two documents. One is about their 

own goal, for which achievement is rated on 4-grade scales: ◎, ○, △, ×. For ex-

ample, if the company succeeds in constructing eight or more wind power plants, 

he/she will get ◎. If a resident of the opposition movement succeeds in preventing 

the construction of five or more wind power plants near his/her residential area, 

he/she will get ◎. As for Administrative staff, he/she has to adjust the balance be-

tween own profit and promoting consensus, that is, he/she can get ◎ only when 

constructing eight or more wind power plant and there is no undecided spots. 

However administrative staff can get ○ when there is no undecided spot and  get × 

when there are two or more undecided spots regardless of the number of con-

structing wind power plants, which means that administrative staff is motivated to 

make consensus rather than increase the number of constructing wind power plant. 

Players are required not to reveal their own goal to the other types of players. 

Players can know only their own goal and cannot know the other players’ goal in 

the beginning. This means that participants could not understand the whole struc-

ture of the game and never know whether it is a social dilemma or not until the 

game finished. The reason of this is that the focus of this game is to describe a 

process of changing participants’ cognition, particularly how and when they re-

gard the situation as non-zero-sum and what cue cause them change their cogni-

tion. 

The second document is about information specific to each role. For example, 

information about environmental impact assessment and cost of construction for 

the player representing the company, areas where rare species of birds are inhabit-

ing for the wildlife preservation group, potential risks of health hazards for resi-

dents of the opposition movement, and global levels of climate change and re-

source depletion for the person representing the NPO. The players can choose 

whether disclose or not to disclose this information to the other players. 

The information provided is sometimes incongruent across the roles; for exam-

ple, eyewitness to a white-tailed eagle is broader for the wildlife preservation role 

and is narrower in the environmental impact assessment of the person representing 

the company. Similarly, the company is provided with scientific evidence and le-

gal standards regarding health hazard risks while the resident of the opposition 

movement is provided with the voice of victims of such hazard risks. Such incon-
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gruity of information is assumed to make the conflict more complicated even 

though information is disclosed. 

Players are not allowed to interact with the other players while reading the doc-

uments. 

2.1.4 Starting the game and proceeding actions 

After all players finish reading the documents, they gather around the table and 

start the discussion. The administrative staff takes the chair. Players have to decide 

whether construct or not to construct a wind power plant at each of the 15 spots on 

the map (Figure 1) with a time limit (40 minutes). If all players agreed to con-

struct, they place a windmill at the spot on the map. If they agree not to construct, 

they place a tree (Figures 2 and 3). They are allowed to change the pieces any time 

during the discussion until the time limit is met.  

 

Figure 2 Windmill and tree game pieces        Figure 3 Players placing the pieces 

At the end of the prescribed discussion time, the number of windmill and tree 

pieces are counted, and achievement for each player’s own goals is rated. Players 

then receive goods or snacks according to this achievement. 

2.2 Debriefing after completion of the game and the structure of 

WinG  

In debriefing after finishing the game, participants are untied their roles. They 

tell about their own goals each other. A facilitator then discloses the incentive 

structure of interdependence: if someone achieved the best grade, (◎) the others 

received the third or worst grades (△ or ×); however, there is a point at which all 

players are rated second best (○), which is optimal for the total benefit of all 
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members in the game. This is the structure of WinG: on one hand, it has aspects of 

a zero-sum game; on the other hand, it has aspects of a social dilemma.  

The facilitator continues to explain that the aim of this game is not necessarily 

to reach the optimal point, rather to understand the factors preventing/promoting 

consensus and trustworthy relationships.  

The facilitator encourages participants to reflect on dialogue, for example: 

– Once a player is convinced that the situation is a zero-sum game, it is diffi-

cult to listen to a different opinion; thus, it is difficult to find a possible 

compromise. 

– What is the factor of sticking to the framework of a zero-sum situation or 

turning their attention to a common goal? 

– Information sharing is necessary but not sufficient. What is the point, then, 

to make shared recognition of the common goal from this shared infor-

mation? 

– Majority rule does not always work, similar to overstatement of the mi-

nority’s opinion, as both can lose sight of the overall public benefit. 

After reflection, the facilitator adds a brief explanation of the actual situation 

surrounding wind power plants and addresses participants’ questions. 

3 Conducting WinG 

The following analysis aims to demonstrate that shared recognition of a com-

mon goal is related to consensus building, and that merely sharing information is 

not sufficient. We had two indicators of consensus: (1) variance of players’ 

achievement in a game and (2) acceptance of the decision estimated by the play-

ers. 

3.1 Method 

3.1.1 Participants 

We conducted 10 games with five individuals participating in each (i.e., one 

player for each type of role). A total of 50 individuals participated in WinG. All 

participants were university students.  

3.1.2 Variables 
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Score of Common Goal Achievement First, scores of individuals’ achievement 

were assigned based on points earned: 4 for ◎, 3 for ○, 2 for △, and 1 for ×. Then, 

we calculated the Score of Common Goal Achievement (SCGA) using the equa-

tion below: 

      
       

 

 
 (xi = individuals’ achievement score of player i) 

When SCGA = 0, it means all players received a rating of 3 for individual 

achievement, which implies that the total benefit for all players was maximized 

(i.e., they found a way out of the zero-sum game). A higher SCGA means a larger 

difference between individuals’ achievement, which implies that they failed to ful-

fill a common goal. 

Questionnaires Participants answered a questionnaire after their game session 

ended. Question items included acceptance of the decision and shared recognition. 

Acceptance We measured the acceptance of the final decision with three items on 

a 7-point scale: “I can accept the final decision concluded by the discussion,” “I 

am satisfied with the final decision concluded by the discussion,” and “I am con-

vinced of the final decision concluded by the discussion.” As confirmed internal 

validity was sufficient (Cronbach’s α = 0.92), the average score of the three items 

was used as a scale of acceptance. 

Shared recognition of a common goal We measured the shared recognition of a 

common goal with two items on a 7-point scale: “I could share the recognition of 

what was common for all of us beyond different interests through discussion,” and 

“Through discussion, all members began to share common issues and subjects de-

spite our various interests.” As confirmed internal validity was sufficient (α = 

0.84), the average score of the two items was used as a scale of shared recognition. 

Resigning and abstention We measured resign: “I resigned to arranging the others 

opinion” and abstention: “I abstained from persisting my opinion for taking opin-

ions of the other stakeholders. Each was measured on a 7-point scale. We obtained 

insufficient internal validity (α = 0.40), each used as single items. 

Stated information We listed the total amount of information, which were pro-

vided to each particular player in the beginning. In total, 40 pieces of information 

were listed. Recorders (different from the facilitator) checked to see if any infor-

mation was provided to the other players during the discussion time. The score of 

the stated information was calculated by the rate of shared information in the dis-

cussion from the total amount in the game. Although this score reflects the state-

ment of information rather than information sharing, statement of information 

should emerge prior to information sharing. 



10  

3.2 Results 

3.2.1 Description of variables 

Score of Common Goal Achievement The average SCGA was 0.80 (sd = 0.34, min 

= 0.45, max = 1.41). In two of the 10 games, SCGA was greater than 1.00 because 

players failed to make a decision in some of the 15 spots within the time limit, and 

received a score of 1 or 2. However, in the other games, SCGA was less than 1.00, 

revealing that players could achieve a consensus even though some players did not 

receive a good score.  

Acceptance The average acceptance rate was 4.61 (sd = 1.05, min = 3.1, max = 

6.1). In three of the 10 games, the acceptance rate was less than 4 (middle point), 

which meant that participants in these three games thought that the decision was 

slightly unacceptable. However, most participants in the additional seven games 

thought that the decision was rather acceptable, as the score was greater than the 

middle point.  

Shared recognition The average shared recognition rate was 4.83 (sd = 0.68, min 

= 3.6, max = 5.6). In two of the 10 games, shared recognition was less than 4 (the 

middle point), but greater than the middle point in the additional eight games. Par-

ticipants thought that they could share the recognition of a common goal. 

Stated information The average stated information rate was 66.5% (sd = 9.4%, 

min = 50%, max = 78%). In general, relatively irrelevant information for the de-

bate, such as facts about global warming, tended not to be mentioned. Additional-

ly, disadvantageous information for a particular player also tended not to be men-

tioned, especially in games that had a lower stated information rate. 

3.2.2 Relationships among variables 

Relationships among SCGA, acceptance, shared recognition, and stated infor-

mation were examined to see whether these variables affected each other. 

First, a positive correlation was found between SCGA and acceptance, alt-

hough it was not strong (Figure 4). This result indicates that the more often a 

common goal is achieved, the more evaluated the decision is found to be accepta-

ble. 
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Figure 4 Relationship between common goal achievement and acceptance scores 

Second, the relationship between the SCGA and shared recognition was tested 

and a correlation was found, which indicated that the games that achieved a com-

mon goal tended to better share this recognition (Figure 5). 

 

Figure 5 Relationship between common goal achievement and shared recognition scores 
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Next, there was little correlation found between the SCGA and stated infor-

mation, suggesting that stated information per se has a weak influence on the 

achievement of a common goal (Figure 6). 

 

Figure 6 Relationship between common goal achievement and stated information scores 

Looking at the relationship between acceptance and shared recognition, a 

strong correlation was found, indicating that the more shared the recognition of a 

common goal, the more participants were satisfied with the decision (Figure 7). 

 

Figure 7 Relationship between acceptance and shared recognition 
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However, the relationship between the stated information and acceptance, and 

between the stated information and shared recognition was nearly zero, which in-

dicated that only stated information did not influence shared recognition and ac-

ceptance (Figure 8 and 9). This result might suggest that information itself does 

not necessarily lead to shape shared recognition and acceptance, rather contrib-

uting to the procedures of disseminating this information is critical. 

 

Figure 8 Relationship between stated information and shared recognition  
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Figure 9 Relationship between stated information and acceptance 

Additionally, relationship between resigning and SCGA, resigning and ac-

ceptance, abstention and SCGA, and abstention and acceptance did not have sig-

nificant effects, which indicate that resign and abstention had little influence on 

achieving consensus and thus consensus observed in the game was not a mere 

compromise. 

In summary, shared recognition was strongly associated with both SCGA and 

acceptance, while stated information was only weakly associated with SCGA and 

acceptance. These results demonstrate that the significance of shared recognition 

of a common goal, which is shaped through dialogues including what is the com-

mon subjects while admitting different interests. However, it was not sufficient for 

information to only be stated. Even though this study did not measure shared in-

formation directly, it was evident that a process to inform each other is more im-

portant than simply the act of informing. One possibility for this is that stated in-

formation shapes shared information, leading to shared recognition, ultimately 

achieving the common goal. Further investigation is needed about the process of 

how to realize shared recognition of a common goal. 
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4 Conclusion 

This study proposed a hypothesis about a process of building a consensus in a 

situation where interests of parties are in conflict, which emphasizes shared recog-

nition of a common goal, focusing on the aspect of a social dilemma. The results 

from conducting WinG demonstrated the significance of a shared recognition of a 

common goal, although further investigation is required. 

WinG exhibits both a social dilemma and zero-sum game structure in advance. 

Gaming & Simulation aids in observing the processes of representing a shared 

recognition, crystallized by interaction. However, in reality, we never know 

whether an issue involves such a structure. This would suggest that the peoples’ 

beliefs about social structure have been highly affected in the real world.  

Furthermore, there was a time limit in WinG, while in reality, there is not al-

ways a time limit. More than that, postponing the decision sometimes relieve a 

conflict, but sometime make an issue more complicated. This study did not deal 

with such effects of postponement.  

We need additional insight to bridge the practice in WinG with understanding 

social dynamics that are in practice. WinG simulated Japanese cases; therefore, it 

is uncertain whether it is applicable in the other countries. However, conflicts 

among stakeholders seem to be universal although interests are different case by 

case. Further modification of the rule according to situations of regions and coun-

tries would be expansive. 
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