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Abstract 
 

This study got its origin in the failed climate negotiations in the Copenhagen 2009 summit. 

By conducting a public good game, with participants from China and Sweden, my study 

indicates that previous studies on public good games can predict the outcome of the game to a 

quit large extent even though most of my statistical tests came out statistically insignificant. 

My study also indicates that by framing the game as climate negotiations there were no 

statistical significant difference on the level of contributions in comparison to the unframed 

versions of the game. The awareness of the issues with emissions, global warming and other 

environmental problems are pretty high but even so when push comes to shove gains in the 

short run are prioritized to gains in the long run. There are however hypothetical willingness 

to come to term with the environmental issues. The results of the study indicate that the 

outcome of the Copenhagen summit can be avoidable but would need additional experiments 

made on cultural differences and behavior. 

 

Keywords: Copenhagen 2009, game theory, public good game, prisoner’s dilemma, climate, 

negotiations 
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1. Introduction 
 

This study will take a closer look into the problem with strategic interactions. In this study I 

will take an experimental economic approach to strategic interactions between Swedish and 

Chinese students. The origin to this study is the failed climate negotiations in Copenhagen in 

2009 where they did not reach an agreement on how to deal with the emission of carbon 

dioxide and other, -global warming related issues. I am going to treat the climate negotiation 

like a public good even though this view is up for debate. Economic theory suggests that if 

people act rational then they are going to end up in the (defect,defect) cell of a Prisoners 

dilemma (PD) game. Thus, it would be impossible to obtain some form of cooperation 

between governments in their attempt to come to terms with the issues of the climate. 

However, studies suggest that people do not always act rational and try to maximize their own 

profit in the short run. There are several other factors involved when people make there 

decisions on how to act.  

A government consists of people with different backgrounds, preferences and views on the 

issues with the climate which makes the economic rationality to be of interest but not all when 

we try to understand how the other part will act in terms of climate negotiations. This makes it 

very interesting to investigate how different nationalities consider the issues with the climate. 

A first step towards reaching an agreement could be to understand your opponent’s point of 

view of the issue at hand.  

Climate negotiations are in many ways like a Public good (PG) game where the outcome can 

be predicted in the form of a classical payoff matrix of the Prisoners’ dilemma, PD. A public 

good is a good that characterizes by that it is non-exclusive and non-depleting. A PG game is 

a game where everybody is given the opportunity to contribute to a common good. If 

everybody contributes everything they have the total benefit, to the entire group, is at the 

highest but the maximum individual benefit are when you choose to contribute nothing while 

all the other players contributes all their endowments. These conditions will, according to the 

economic theory, make the participants reluctant to cooperate and no one will contribute 

anything. 

This raises a lot of questions. Will the short term gains make us behave according to the 

theory which implies that we are going to let the climate decay until the short term gains are 

to do something if we are to make any gains at all? Is it worth contributing to the social 

benefit when there is uncertainty whether the other player(s) are going to do the same?  
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These questions are highly important when deciding on how to act in a PG game in the form 

of climate negotiations in the world community. 

In this study I intent to investigate the courses of actions made by Swedish and Chinese 

students in a public good game. There will also be some efforts given to examine the 

knowledge and opinions towards the climate issues by handing out a questionnaire to the 

partakers of the study. 

This study will try to answer the following questions: 

Mainly 

- How will Chinese and Swedish students interact strategically in a public good (PG) 

game? 

Secondly 

- Are there going to be a statistically significant difference in the contributions to the 

public good (PG) when it is framed as climate negotiations? 

- Do Swedish and Chinese students have similar opinions towards the problem of 

emission of carbon dioxide (CO2), global warming etc?  

This study will approach these problems from a game theory point of view by using a PG 

game as the platform of how to investigate how the governments will act in climate 

negotiations. Although the negotiations on the climate issue are a question for the world 

community (and far more complex than just to look at it as a PG game), this study will only 

focus on how Swedish citizens and Chinese citizens act in a PG game as representatives for 

each government. In the “framed” version of the game the students represent their 

government and in the “unframed” PG game, the control group, they are just players. Both 

nationalities, Swedish and Chinese, will mainly consist of students who majors in Economics 

or in International Business Marketing, IBM, mainly because of practical reasons regarding 

the invitations to the experiment.  

From a practical point of view this was also the closest I could get of capturing the opinions 

by each government and Hogskolan Dalarna offers good proportions between the two 

nationalities. Of course it is not as simple as to look at a PG game performed by students to 

solve the problem with the climate negotiations but it might give the reader some indications 

on how the different nationalities would act in reality. 
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The questionnaire in my study might also be able to provide the reader with important 

information on Swedish and Chinese preferences on public goods and, even though a very 

small sample have been used, give an insight to the perceived situation on the emission of 

carbon dioxide (CO2), global warming and other phenomena connected with the 

environmental issues. My study will also try to clarify how the measures, taken by certain 

countries of dealing with these issues, are perceived by the respondents. Even though there 

were less than 10 participants in each session it might still indicate how far apart (if any) we 

stand from each other when it comes to preferences in the area of climate issues.  

The economic experiment conducted was performed to study the differences in behavior from 

the ones described in the theoretical framework and also to compare the outcome of the two 

nationalities.  

The results can hopefully act as a pre-study to someone who would like to do a similar study 

but in a larger scale. The phenomena of nationalities and behavior in climate negotiations are 

also a quite unexplored area. 

This paper will be presented as follows; chapter 1 will provide you with the introduction to 

the study. Chapter 2 will present a brief overview to the background of the study. Chapter 3 

will describe the economic theory used in the study. Chapter 4 contains methodological 

framework and the result from the experiment and questionnaire while chapter 5 is to offer 

you discussion and conclusions of the study. 

2. Background 

 

Global warming, due to the emissions of carbon dioxide (CO2), is a fact (National 

Geographic, 2011). There is not a day that goes by without we read in the paper, watch news 

programs or listen to radio shows about tsunamis, earthquakes or other phenomena related to 

this problem. Every time a natural disaster strikes coffee shops, cafeterias, lunch break rooms 

etc. fills with voices saying global warming is to blame (sometimes it is and sometimes it is 

not). Everyday people thinks it is regrettable, government leaders condemns it, we send 

money to the victims of natural disasters and everybody (with some exceptions) seems to 

agree on one common thing: Something has to be done. 

So what happens? Governments throw climate meetings in order to make agreements on 

causes of action to prevent further pollution of the environment. 2009 the Danish government 
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allocated $ 62 million to be able to throw the meeting in Copenhagen (UNFCC, 2011). United 

States President Barack Obama and his Chinese equal Hu Jintao said before the climate 

meeting in Copenhagen 2009 that the aim at the meeting were to reach a global agreement 

and not “just to make a political statement” (dn.se, 2011). They were announcing that both 

countries would joint research projects on clean coal, electric cars and other sort of projects to 

make a greenery effort (The Economist, 2009a). It should not be impossible to solve the 

problem with global warming since it would require “only” 1 percent of the world output 

while saving the banks (after the  financial crisis) are going to cost 5 percent, according to  the 

Economist (2009b).  

The accord at the Copenhagen 2009 summit offered to enhance the long-term cooperation 

against climate change and to recognize the developing countries need of aid for adaptation. 

There was also some agreement on how to monitor the developing countries, in their battle on 

climate change, which the American Senate has put up as a condition for transferring funds. 

The clearest example on positive negotiating in the summit was that progress was made in 

REDD, the plan for reducing deforestation. The failed negotiations were that no number was 

set on the emissions by the participating countries and the current (old) figures are not enough 

to reach the goal of 2 percent global warming. Also there was no agreement on the ability to 

enhance the power of the Kyoto protocol, which currently only has obligations on the 

countries that have recognized it. The current agreement requires nothing from the United 

States or even China, the largest emitter of carbon dioxide (The Economist, 2009c). 

The climate meetings in Copenhagen -09 were a failure (Guardian, 2009). There were several 

key issues in which the included parties could not agree on. The negotiations between 

different countries were too far apart from each other to be able to reach an agreement.  

Does this mean that governments are more interested in making short term gains than long 

term gains? Is it that simple that representatives for the governments are acting according to 

economic theory which states that the only solution in climate negotiating, if considered being 

a PG game, are that everybody defects?  

I decided to approach the problem in the form of a PG game and to give the opportunity to 

Swedish and Chinese citizens, who do not work for the government, to see what their 

outcome of the PG game would be.  
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3. Theoretical framework 

 

Game theory comes in many different forms and in this chapter I will describe the idea of 

basic game theory (GT) and the GT I have used in this study. 

3:1 Basic Game Theory 

First we must start with some basic concepts when we discuss GT, according to Snyder and 

Nicholson (2008) a game must consist of the following three parts, the players, the strategies 

and the pay-offs.  

The players are the one(s) participating in a game. They can be represented by individuals, 

firms, governments, countries etc. The ability to choose from a set of possible actions 

characterizes a player. In our case the participants of each session in the study are the players 

who, as mentioned above represent their government in the framed sessions. In the non 

farmed sessions the participants will only be players in a neutral PG game. 

Every possible action available to a player are called a strategy, they can be simple like 

whether or not to by a stack of chewing gum at a gas station or they can be more advanced 

like whether or not to by a stack of chewing gum if the price level are 25 % beneath the price 

level observed at the last four gas stations. In the case of the PG game in this study this means 

if to contribute to the public good or not and how much.  

Pay-offs is the rewards to the player at the conclusion of the game. The pay-offs are measured 

in different levels of utility to the player. Common utility are profits, risk preferences, 

emotion etc. When playing the PG game in my experiment the pay-off to each player is the 

return on investment (contribution to the PG) plus the kept endowment.  

If it is a static game it means that it is a simultaneous-move game and if the game are played 

with complete information it also implicate that the payoff function to each player are 

common knowledge among the players. Games are called dynamic if it is a sequential-move 

game and the players take turns to make their move.  

Next we turn to the Nash equilibrium (NE). The NE can be described as  the best response by 

Player A given the strategy chosen by Player B and  the best response by Player B given the 

strategy chosen by Player A  which make both players ending up in the same cell in a pay-off 

matrix. To find the NE we can simply mark (in boldface and italic lettering) the strategy 
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made by each player (in the pay-off matrix in Figure 1) given the strategy of the other player. 

The cell that ends up with one number in boldface lettering and one number in italic lettering 

is the NE. 

 

   

Player B 

 

  

Left Center Right 

 

Top 0, 4 4, 0 5, 3 

Player A Middle 4, 0 0, 4 5, 3 

 

Bottom 3, 5 3, 5 6, 6 

 

              Figure 1: Pay-off matrix describing the Nash equilibrium 

 

Boldface = Player A:s choice when player B plays Left, Center or Right 

Italic        = Player B:s choice when player A plays Top, Middle or Bottom 

The cell (Bottom, Right) are the NE. All finite games have at least one NE                   

(Gibbons, 1992).  

A classic form of a normal static game is the Prisoners’ Dilemma (PD) game. A short 

description of the game is as follows. Two suspects are arrested and charged with the same 

crime. They are interrogated in separate cells without the possibility to communicate with 

each other. The suspects are given two choices, ether to confess or deny to the accusation of 

the crime. The payoffs are shown beneath (in years of jail time). 

 

  

Player B 

 

  

Confess Deny 

Player A Confess 5, 5 0, 10 

 

Deny 10, 0 1, 1 

                

                Figure 2: Pay-off matrix of the Prisoners dilemma 
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The first number of each cell represents the payoff (years in jail) to Player A and the second 

number the payoff to Player B. Both players incentive in this case are to avoid jail as much as 

possible. If the game had complete information this would have the effect on the players that 

they would choose the cell (confess, confess) when they should have chosen the cell (deny, 

deny), only because they are afraid to end up being the only one that denied and therefore 

earn the sentence of 10 years in prison while their accomplice were set free.  

This solution to the game (confess, confess) are subject to that the players are rational, which 

are usually the assumption. This means that a player would not choose a strictly dominated 

strategy. A strictly dominated strategy is a strategy that is less preferred than the other and not 

depending on the strategy chosen by the other player. For Player A the Deny strategy are less 

preferred than the Confess strategy irrespectively of if Player B chooses Confess or Deny. 

Because of the risk of Player B playing Confess which he would if he were rational (5 < 10) 

and vice versa Player A are going to play confess. This solution implies that Player A is 

rational and knows that Player B are rational. The same goes for Player B. 

If a PD game is played a finite amount of times then all rounds will result in both players’ 

confessions since you would expect the other player to betray you by confessing in the last 

round. This makes you reluctant to cooperate and to you are going to play deny all of the 

previous rounds ahead of the last one. But if a game is played an infinite amount of times then 

you would have the possibility to cooperate until being betrayed since there would always be 

the possibility to retaliate the round after being betrayed.  Hence, the result of cooperating in 

infinitely repeated games until betrayed and then never again, the so called trigger strategy 

(Gibbons, 1992). Another very successful strategy used in repeated PD games is the tit-for-tat 

strategy (Varian, 2010) which states that in player A: s second round he copies what player B 

did in round one. The problem with this strategy is that if one player confesses (defects) it will 

implicate that the next round of playing there will be a lot of defections (Wilkinson, 2008). 

However, according to the Economist (2007) the player being betrayed in the first round 

should punish the player who deviated from the cooperation in the following round and 

forgive in the third and start to cooperate with him again.  

- 3:1:1 Public good game 

Public goods are according to Wilkinson (2008) a good that are non exclusive and have non 

depletion characteristics. The concept of non exclusivity is that you cannot exclude anyone 
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from benefit from the good and the concept of non depletion is that regardless of how many 

other parties that benefits from using the good you still get the same value out of it.  

Camerer (2003) describes the profit of a public good game as follows. Each of N players have 

an endowment of ei and contribute the amount ci to a public good with a per unit value of m.       

 

         
     

 
 

 

The payout maximizing outcome is for player i  to contribute nothing while everyone else 

contribute all that they are endowed with, this, however, is not a Pareto efficient
1
 allocation of 

the resources since if everybody contributed than the collective profit would be higher.  

Let us look at some examples: 

If   = 100,   = the amount contributed to the public good, m = 2 and N = 5 players.  

The formula above implies that if all out of those five players are endowed with 100 Swedish 

Kronor (SEK), and each one contribute all of their endowment to the public good, their 

collective profit maximization would be 1000 which are to give them 200 SEK each instead 

of the 100 SEK initially endowed to each player. 200=100-100 + 
       

 
 

The example above is the Pareto efficient allocation of the resources. 

If one of them instead chooses to contribute nothing to the public good, while all the other 

players contribute all their endowments, then his personal profit would be                         

260=100 + 
       

 
, and the other four would get 160 which would result in collective profit of 

900 instead of  1000 as in the Pareto efficient case. 

And in the last example if  one of them contributes all of his endowment while everyone else 

contributes nothing then his personal pay-off would be 40=0 + 
       

 
, while everyone else 

would get 140 SEK each. This would imply a collective profit of 600 SEK instead of the 1000 

in the Pareto efficient case. 

                                                           

1
 A Pareto efficient allocation is when there is not possible to make anybody better off without making it worse for another 

(Varian, 2010). 
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In this study I have used the outcome of a two player PD game to predict the outcome of a 

two player PG game. This point of view is supported by Irwin (2010). He states that the 

model that best captures the outcome of the climate change debate is the PD game. The pay-

off matrix can then be viewed as follows: 

 

  

Player B 

 

  

Not cont Cont. 

Player A Not cont. 1, 1 3, 0 

 

Cont. 0, 3 2, 2 

 

     Figure 3: A prisoner’s dilemma describing the outcome of a two player public good game 

 

Not that the pay-off in this matrix are measured in the short run perspective and that the 

outcome of the game can end up in any of the 4 cells or somewhere in between. Benefits of 

contributing to the issues with the climate in the long run are not considered (to a very large 

extent) in my study. Here it is clear that not contributing is the only NE given that both 

players are rational even though contributing is the Pareto efficient NE. The risk of earning 

the “suckers pay-off”
2
 will discourage the players from contributing. If all people acted 

rational this would mean more or less the end of the climate since no one would consider 

altering their behavior or contribute to the benefit of the same at a personal cost. Luckily this 

is not always the case.  

3:2 Previous studies 

Climate negotiating can be viewed as an infinite repeated PG game but due to lack of time (a 

study on an infinite PG game could occupy the researcher for a pretty long time) and money I 

had to limit the study to a one-shot PG game with multiple players.  

My concept of comparing different nationalities in a public good game is a unique experiment 

on which I have not found any previous studies.  

Irwin (2009), however, states that the issues with the climate are more difficult to solve, than 

just to refer to it as a PG game. He continues by explaining that the players and the norms 

                                                           

2 Ending up in cell (Contribute, Not Contribute) if you are player A or (Not Contribute, Contribute) if you are Player B. 
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they are influenced by are more diverse than that. He is probably correct but a first step of 

trying to solve the issues with the climate should be to try to understand your adversary at the 

(climate) negotiating table. Studies by Camerer (2003) indicates that culture has a worth 

mentioning effect in people’s behavior in ultimatum games but says little on culture in PG 

games.         

According to the economic theory the only outcome in that sort of game would be that no 

players cooperate (contribute).  However, a study made by Croson (2008) concluded that 

people generally contributes around 50 percent of their endowments in one-shot games. 

Dawes and Thaler (1988) stated that people cooperate to some degree even though there 

would be some free-riders in the game. They also claimed that the assumption that there are 

always incentives to free-ride when given the opportunity is not correct and that the level of 

cooperation is positively related to the return on investment on public goods.  

In repeated PG games Nowak and Sigmund (2005) stated that people cooperate even when 

there is no possibility to encounter the same player again. This is because of indirect 

reciprocity; cooperation is more likely to appear in interactions between players known for 

their cooperation with others. Studies have suggested that cooperation in PG games is due to 

the fact that people do not fully understand the concept of free-riding.  This however, was 

dismissed by Andreoni (1995a) who showed that even when players understand the game, 

including the concept of free-riding, they tend to cooperate to some extent. When the 

knowledge of the game increases, which have a decreasing effect on the cooperation, some 

kind of “kindness” takes its place holding the level of cooperation fairly constant?  

3:3 Factors that will increase the level of cooperation  

There are several factors that will increase the level of cooperation in PG games and here I 

will present some of them. 

- 3:3:1 Framing 

Framing is a common way of affect the decision maker one way or the other. Framing is, for 

example, when one thing is described in a specific context, i.e., frame to try to make the 

decision maker alter their behavior, instead of describe it in a more general way. Framing 

seeks to affect the underlying mental processes (Bazerman and Moore, 2009). 

Communication is also one factor that will affect the level of cooperation in a PG game. 

Torsvik et al. (2011) found that when labeling the PG game as free-riding when not 
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contributing to the PG, and impose an ex-post discussion on appropriate behavior in PG 

games, increased contributions but in the non-framed version of the game the contribution 

decreased. Rege and Telle (2004) pointed at the fact that when the anonymity factor were 

taken away from the PG game the voluntary contributions increased significantly but framing 

the game didn´t affect the contributions to a very large extent. This is an important point of 

view regarding my study since I have chosen to present the game to the “framed” groups as a 

positive externality (reduction of the emission of carbon dioxide, CO2). That decision was 

based on Andreonis (1995b) study which concluded that when a PG game are framed as a 

positive externality there are a bigger chance of cooperation than if it is framed as a negative 

externality. Another interesting study (Melinski et al. 2006) shows that in PG games framed 

as if the participants would contribute enough to keep the level of emissions at a non-

increasing level, even though the return on investment does not come to be directly beneficial 

to the players, cooperation is still satisfying.  

- 3:3:2 Number of subjects in the group (N) 

Another factor known for its effect on public good experiments are the number of subjects 

(players) in the group. The debate between theorists has been long running about how the 

group size will affect the level of cooperation and Ledyard (1995) states that group size have 

no effect on the level of contribution. Another point of view comes from Olson (1971) who 

claims that if a group consists of fewer members the more likely the group is to prioritize the 

common interest of the group while Chamberlin (1974) states that an increase in group size 

leads to a more suboptimal contribution to the PG but not, necessarily, to a lower absolute 

amount. In a related study on the provision of public goods, by authors Isaac and Walker 

(1988), it got discovered that when marginal per capita return (MPCR) decreased as a 

function of an increased group size contribution decreased. This study did not, however, have 

complete information and as described above the PG were impure
3
. 

- 3:3:3 Familiar faces within the group 

This factor also has contradicting studies made historically. Andreoni (1988) made 

experiments where about half of the subjects observed played a PG game with the same 

players for ten rounds (Partners) and half with new opponents (Strangers) in all of the ten 

rounds. The hypothesis was that if the subjects were to behave strategically the Partners 

                                                           

3
 The concept of pure vs. Impure public goods implicate that if the MPCR are  held constant while the group 

size increase (or decrease) make the PG to be a pure PG and an impure one if the MPCR decreases. 
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would contribute more to the PG than Strangers and then contributions would decrease 

systematically in every round. The Strangers would contribute less since every round was a 

one-shot game to them. The outcome were unexpected since the Strangers contributed 

statistically more than the Partners. 

Based on the Andreoni (1988) study Haan et al. (2008) performed a study where the subjects 

came from different classes in a high school in Groningen, Netherlands. The classes were 

divided into subgroups where students known for their friendship played in the same group 

and students who were just classmates, with no deeper friendship, played in other groups. The 

game, however, were the same for the two categories of students. Here the outcome of the 

game corresponded more according to the predictions made in the Andreoni (1988) study. 

The Friend groups contributed on average more than the Classmates with a sharp increase in 

the contribution in the last round while the Classmates experienced a sharp decrease in 

contribution in the last round of playing. 

- 3:3:4 Punishment 

Another factor known for increasing the level of cooperation is punishment. The Fehr and 

Gätcher (2000) study found that the possibility to punish free-raiders heavily increased 

contributions and that people tend to punish free-riders even when there is a personal cost of 

doing so. The level of punishment also increased when the level of deviation from the 

contribution level increased. This is yet another study that contradicts the assumption that 

players are rational; if they were only self-interested they would not punish free-riders when 

there was a cost to do so. This factor was not used in my study but because it is such an 

important factor in PG games I did put some effort into mention it anyway. 

4. Methodological framework 

 

This part of the study will explain how the experiment was conducted. It will also describe 

how the collected data were used and handled. 

4:1 Experimental design 

I will present results from two studies, one with only Swedish students and one with only 

Chinese students. In each study there was one control group and one exposed group called the 

“framed” group. To both the Chinese control and framed group I invited 10 students, from the 



17 
 

IBM program in Hogskolan Dalarna, by e-mail, and to the Swedish control and framed group 

I also invited 10 students to each group but from the Swedish Ekonom-programet.   

Only two people showed up for the control session of the Chinese participants but after a 

short discussion the two Chinese students made some quick telephone calls and after a few 

minutes five more showed up (who in turn called on their friends to show up for the framed 

session). Here it is important to note that no information of the experiment was given to the 

first group of “phoned in” partakers (other than what was given in the emailed invitation from 

me).  

When all participants had been seated, in seats pre- marked with a pen and a copy of the 

instructions by the experimenter (me), the very same instructions were read out loud by me. 

For more details see the Control group instructions in the appendices. The same procedure 

was carried out for the Swedish control group. 

In the case of the “framed” groups the procedure was the same but in this case the “To the 

Box” envelopes were changed to “Common Contribution”, (the “Mine” envelope were still 

the only alternative to the “Common Contribution” envelope). The instructions also contained 

expressions like represent the government, cooperate, contribute, world community, free-ride 

and climate change etc. The instructions stated that the money contributed was to reduce the 

emission of CO2 by purchasing emission rights and that the money returned was symbolic for 

the long run benefit to the country (for additional information on the framed group 

instructions, see Framed group instructions in the appendices).  

4:2 Empirical Result 

After collecting my data, by performing my experiment, I used the Stata/SE 10.1 program to 

work with the data. The tests that I have used in my study are non-parametric tests like the 

Wilcoxon-Mann-Whitney test and the Fisher´s exact test. I made the choice to use non-

parametric tests based on the fact that since I cannot assume that my variable of interest is 

normally distributed. I also have a very small sample size which in turn supports my decision 

of using non-parametric tests. Non-parametric methods do not rely on parameters like mean 

or standard deviation for example, hence the name non-parametric Another factor that made 

me choose these kinds of tests were that my variables did not represent an exact measurement 

but rather a rank order of observations, ordinal as you might say (Statsoft, 2011). 
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Table 1: Treatments and number of subjects in each treatment (N) 

                                                 Chi                                               Swe 

No Frame 7 5 

Frame 6 6 

 

The first thing I did was to compare the two nationalities internally. I used a Wilcoxon-Mann-

Whitney test to compare the underlying distributions between the Chinese students who did 

not receive the framed experiment with that of the Chinese students who did receive the 

framed experiment (ats.ucla.edu).  

 

Table 2: Wilcoxon-Mann-Whitney test of the underlying distribution of the mean 

contribution in the Chinese groups 

 

 

1=Chi/NoFrame, 2=Chi/Frame 

 

The table above suggests that there is no statistically significant difference in the underlying 

distributions of the mean contribution by the Chinese students who received the unframed 

version of the experiment with that of the students who received the framed experiment (z = 

1.017, p = 0.3092). In other words you cannot say that it is any statistically significant 

difference in the mean of the amount contributed by the control group and the framed group. 

Here it is important to notice that if the sample size is seven or less the p-value will always be 

greater than 0.05. 

My next step was to check whether or not there was a relationship between the experiment 

design and the contributions in the experiment. For this I used the Fisher´s exact test since my 

data suggested that there were cells that were 5 or less. 

    Prob > |z| =   0.3092
             z =   1.017
Ho: contri~n(Session==1) = contri~n(Session==2)

adjusted variance         47.38
                               
adjustment for ties       -1.62
unadjusted variance       49.00

    combined         13          91          91
                                               
           2          6          35          42
           1          7          56          49
                                               
     Session        obs    rank sum    expected

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
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Table 3: Fisher´s exact test of the relationship between contribution and session 

  

The result I got from running Fisher´s exact test suggested that there were no statistical 

relationship between experimental design and contributions (p = 0.449) 

The outcome of the data from the experiment with the Swedish students was as follows.  

 

Table 4: Wilcoxon-Mann-Whitney test of the underlying distribution of the mean 

contribution in the Swedish groups 

  

3=Swe/NoFrame, 4=Swe/Frame 

 

If we look at the table above we are able to conclude that we cannot reject the null hypothesis 

and claim that there is a statistically significant difference in the underlying distributions of 

the mean contribution by the Swedish students who received the unframed version of the 

experiment compared to the ones who received the framed version of the experiment (z = 

0.948, p = 0.3431). 

           Fisher's exact =                 0.449

     Total           3          1          1          3          1          1          3          13 
                                                                                                    
         2           2          1          1          0          0          1          1           6 
         1           1          0          0          3          1          0          2           7 
                                                                                                    
   Session           0         20         40         50         75         80        100       Total
                                             Contribution

    Prob > |z| =   0.3431
             z =   0.948
Ho: Contri~n(Session==3) = Contri~n(Session==4)

adjusted variance         27.82
                               
adjustment for ties       -2.18
unadjusted variance       30.00

    combined         11          66          66
                                               
           4          6          31          36
           3          5          35          30
                                               
     Session        obs    rank sum    expected

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
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After running the Fisher´s exact test I got the following result. 

 

Table 5: Fisher´s exact test of the relationship between contribution and session 

 

 

 

The Fisher´s exact (p = 0.584) suggests that there is no statistically significant relationship 

between the experimental designs and contribution in the Swedish population.  

After treating the data from the two different nationalities I performed a Kruskal-Wallis test to 

investigate if there were statistically significant differences among the four treatment groups. 

 

Table 6: Kruskal-Wallis test on statistical significance between the treatment groups 

 

 

The Kruskal-Wallis test indicates that there is no statistical significant difference of the mean 

between the four treatment groups. This fact also confirms by the Wilcoxon-Mann-Whitney 

tests we observed earlier in this chapter which also stated that there were no statistical 

           Fisher's exact =                 0.584

     Total           3          2          2          4          11 
                                                                   
         4           2          1          2          1           6 
         3           1          1          0          3           5 
                                                                   
   Session           0         50         60        100       Total
                            Contribution

probability =     0.5614
chi-squared with ties =     2.053 with 3 d.f.

probability =     0.5821
chi-squared =     1.953 with 3 d.f.

                              
          4     6      68.00  
          3     5      77.50  
          2     6      60.00  
          1     7      94.50  
                              
    Session   Obs   Rank Sum  
                              

Kruskal-Wallis equality-of-populations rank test
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significant difference in the underlying distributions within the two nationalities and sessions. 

Here it is also important to know that when a sample size are seven or less the result from a 

Kruskal-Wallis test will always give a p-value greater than 0.05 no matter how the groups 

differ (Graphpad, 1999).  

My next step was to study the results from the questionnaire. I used the STATA program to 

find the mean value of the two nationalities and a Wilcoxon-Mann-Whitney test to investigate 

if there were statistically significant difference in the underlying distribution between the two 

nationalities. The idea with the questionnaire was to get a brief overview of the opinions 

towards the environmental issues (the questions can be viewed in the Appendix, 

Representative questions).  

The following questions were chosen to summarize the knowledge and opinions of the two 

nationalities. Question 1 and 4 represent the knowledge, about environmental issues, by the 

partakers in the experiment. Question 7 and 9 measure willingness to do personal sacrifices by 

the respondents and 11 and 12 are hypothetical questions on how they would act if they were 

representing the government. Question 13b and 13d were their attitude towards the Chinese 

and Swedish governments’ action to come to terms with the emissions in the world. Question 

14 dealt with the opinion on if there are enough done by the world community to sort out the 

environmental issues. The result is summarized in the table below (the lower the mean the 

more they agreed to the statement of the question). Note that in this section of the study I have 

summarized the findings nationality wise and not by sessions as in the previous tests. 

Table 7: Representative questions, Wilcoxon p-value and statistical significance of the two 

nationalities 

Question 

Chinese 
mean 
value 

Swedish 
mean 
value 

Wilcoxon 
p-value 

Stat. 
Sign. 

1 2 1,2 0,0184 Yes 

4 1,54 1,9 0,3115 No 

7 3,16 2,7 0,501 No 

8 3,3 2,6 0,6982 No 

9 2,39 2,6 0,8713 No 

11 2,7 3,5 0,0934 No 

12 3 3,8 0,0593 No 

           13b            3,08 4,2 0,0207 Yes 

           13d 1,85 2,5 0,2062 No 

14 3,25 3,5 0,5695 No 
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Next was to do a linear regression with contribution as the dependent variable and Chinese, 

female and age1 (19-24) as the independent variables for both nationalities, except that I have 

changed the Chinese variable to the Swedish variable in the Swedish regression. The choice of 

using the variable Age1 in both regressions is based on the fact the most respondents did fit in 

to this category. I have also created a new variable called environmental awareness. In this 

variable I have summarized the answers from all the questions in the questionnaire, but the 

socio economic ones, and calculated the mean of those answers. The calculated mean I have 

coded into 1: s and 2: s. 1 if the mean are above 2.5 and 2 if the mean are 2.5 and below. This 

because if the mean are higher the more the respondents seems to disagree to the statements 

of the questions and to environmental issues. This will then hypothetically lead to a lower 

contribution.  The results of the regressions can be seen below in table 7 and in table 8. 

 

Table 8: Regression of contribution, Swedish, female, age1 and environmental awareness 

 

 

Table 9: Regression of contribution, Chinese, female, age1 and environmental awareness 

 

                                                                              
       _cons     81.84355   36.23092     2.26   0.037     5.402989    158.2841
Environmen~s    -11.00125   17.95108    -0.61   0.548    -48.87471    26.87221
        age1    -16.01377   19.81182    -0.81   0.430    -57.81306    25.78553
      female    -2.061327   17.99994    -0.11   0.910    -40.03788    35.91523
     swedish     4.858573   18.49631     0.26   0.796    -34.16524    43.88238
                                                                              
contribution        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    31896.5909    21  1518.88528           Root MSE      =  41.887
                                                       Adj R-squared = -0.1551
    Residual    29826.2453    17  1754.48502           R-squared     =  0.0649
       Model     2070.3456     4  517.586401           Prob > F      =  0.8772
                                                       F(  4,    17) =    0.30
      Source         SS       df       MS              Number of obs =      22

                                                                              
       _cons     86.70213   33.46467     2.59   0.019     16.09785    157.3064
Environmen~s    -11.00125   17.95108    -0.61   0.548    -48.87471    26.87221
        age1    -16.01377   19.81182    -0.81   0.430    -57.81306    25.78553
      female    -2.061327   17.99994    -0.11   0.910    -40.03788    35.91523
     chinese    -4.858573   18.49631    -0.26   0.796    -43.88238    34.16524
                                                                              
contribution        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    31896.5909    21  1518.88528           Root MSE      =  41.887
                                                       Adj R-squared = -0.1551
    Residual    29826.2453    17  1754.48502           R-squared     =  0.0649
       Model     2070.3456     4  517.586401           Prob > F      =  0.8772
                                                       F(  4,    17) =    0.30
      Source         SS       df       MS              Number of obs =      22
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You should not put too much effort in trying to interpret the constant because it is the 

contribution to the PG if all other variables are 0 which they, in this regression, cannot take 

the form of. -11 are the number by which the contribution decreases by if the environmental 

awareness increases by one unit while all other variables are held constant. The age1, female 

and swe/chi variable are dummy variables and that means that if the respondents socio 

economics coincide with any of these variables the dummy variable takes the form of a 1 in 

the data which implies that it will affect the dependent variable by the number in front of the 

current variable (if all other variables are held constant). There were however some problems 

with the regressions. 

The t-values of the variables in the Chinese regression were all below 1.96 but the constant 

which means that they are not statistically significant different from zero in a 95 % confidence 

interval (C.I.). The Swedish regression also had one variable statistically different from zero, 

the constant, all other variables were not statistically different from zero in 95 % C.I. I also 

got a pretty low R
2
-value of both regressions, only around 6% in each one.   

4:3 Summary of Empirical result 

When looking at the two nationalities I summarized the contribution in the table below.  

Mean contribution in percentage of maximum contributions, median, row and column 

differences and p-values of a Wilcoxon-Mann-Whitney comparison two-tail test. 

 

Table 10: Summary of the strategic interaction in all four sessions 

 
Chinese Swedish Column differences 

No Frame Mean = 60.8 % Mean = 70% Mean = 9.2% 

  Median = 50 Median = 100 Median = 50 

  N = 7 N =  5 p-value = 0.5472 

  Mean = 40% Mean = 45% Mean = 5% 

  Median =  70 Median = 45 Median = -25 

Frame N = 6 N = 6 p-value = 0.8062 

Row differences Mean = -20.8 Mean = -25%   

  Median = 20 Median = -55 
   p-value = 0.3092 p-value = 0.3431 
  

When the Chinese students received the framed version of the experiment mean contribution 

was only 40% compared to the 60.8% contribution of the unframed group. The Swedish 
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group who received the framed version of the experiment also had a lower mean contribution 

than the unframed group. 45% compared to the 70% in the unframed group of Swedish 

students. The median however were 70 SEK in the Chinese framed group compared to the 

median of 50 in the unframed group of Chinese students. In the Swedish sessions the median 

were only 45 SEK in the framed group while the median of the unframed group were 100 

SEK. 

 

Table 11: Distribution of the contributions in the four treatments groups 

 

 

The x-axis are Contribution and the Y-axis are Distribution 
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5. Discussion and conclusion 

 

In this chapter I intend to discuss and draw conclusions based on my findings with bases in 

the theoretical and methodological framework described earlier in this study. I will divide this 

chapter into two parts, the discussion, -and the conclusion part.  

5:1 Discussion 

In my study I have focused on the Chinese and Swedish governments’ attitude, represented by 

students from these nations in Hogskolan Dalarna, on strategic interactions. I am a Swedish 

student myself, which made it interesting to investigate the actions and opinions taken by my 

peers.  

After identifying the players for my experiment (game) I turned to their strategies and pay-

offs. These were not that hard to come by since a lot of that theory came along with the 

chosen experiment, in this case the public good game. I read a couple of articles about this 

kind of game and by looking at their references I learned what articles and literature to use for 

my theoretical frame work.  

I thought the public good game suited this study the best because like the characteristics of a 

public good, the climate is non-exclusive and non-depleting. However, some environmental 

researchers would not appreciate this description of the climate issues. After I had studied the 

Nash equilibrium and the Prisoner’s dilemma it became clear that the theoretical outcome of 

the game would be that no one contributed anything to the public good but trying to maximize 

their own profit in the short run. Note that I mostly tried to estimate the profit to each player 

in the short run. As mentioned earlier in my study the long run benefits from contributing to a 

public good are much too complex to investigate in this kind of limited study. Although, some 

form of the estimated long run benefits was used in the framed experiments. Limitations were 

also the reason why I choose to do a static one-shot game of the public good game. It would 

have been very interesting to study how the same students would have acted in a finite (or 

infinite as well) repeated public good game with the opportunity to punish defectors but again 

lack of time and resources made that impossible at this time.  

Contributions to the public good were 60, 8 % in the neutral experiment of the Chinese 

students and 70 % for the Swedish students. There was also 40 % contribution in the Chinese 

framed experiment compared to the 45 % in the Swedish framed experiment. The results 

indicated that the predictions made by Croson (2008) seemed to be able to predict the 
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outcome of the one-shot game to a very large extent. Dawes and Thalers (1988) prediction 

that people tend to cooperate to a certain extent even though there would be some free-riders 

in the game correspond quite well with my findings. Their conclusion that there would not 

always be an incentive to free-ride when possible seems to agree with my study. If Dawes and 

Thaler also are correct on the fact that the contribution to a public good are positively related 

to the return on investment then this is good news for the environment since it implies that at 

some point governments are going to see more benefits in cooperating than in free-riding. The 

question at that time will then be: is it too late? 

Because of the fact that the study was a one-shot game it meant that no player would 

encounter the same player twice. One might think that this would encourage the players to 

defect since the possibility to retaliate by the other player is taken away from him. My study 

agreed with Nowak and Sigmund (2005) who stated that because of indirect reciprocity there 

might still be some level of cooperation in a one-shot game. The fact that most of the 

participants (both Swedish and Chinese) knew each other might have triggered the indirect 

reciprocity in each session especially in the Chinese framed group since my control of how 

much information that were to be given to the participants ahead of the experiment were lost 

when the partakers of the non-framed Chinese group phoned their friends (to take part in the 

Chinese framed version of the game). In the case of climate negotiations it is probably 

assumed that the participants will encounter the same player(s) again, perhaps in the next 

climate summit and that might encourage the player to cooperate but, as proven in the Nowak 

and Sigmund (2005) study, even if it don´t they might still chose to cooperate. The indirect 

reciprocity fact is probably a bigger cause of cooperation in my study than what Andreoni 

(1995a) declared; that even when people comprehend the concept of free-riding they 

cooperate because of kindness.  

The factor Familiar faces in the group have to be viewed with some subdue since both the 

Andreoni (1988) study and the Haan et al. (2008) study were finite repeated PG games even 

though the Stranger treatment were viewed upon as a one-shot game in the Andreoni study. 

Group size on the other hand might have had a bigger impact on the results in my study but 

since both treatments of the two nationalities had about the same amount of participants 

compared to the other nationality I could not claim that my study showed similarities with the 

Ledyard (1995), Olson (1971) nor Chamberlin (1974) study. To investigate which of those 

studies that best correspond with my study I would have do additional experiments. 
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Regarding the answers from the questionnaire we can summarize them as follows. The table 

(Table 6) indicates that Swedish students seems to consider themselves more knowledgeable 

about global warming while the Chinese students consider themselves better informed about 

the emissions of carbon dioxide. Swedish groups appeared to be more willing to contribute 

financially to environmental issues than their Chinese colleagues. The Swedish groups had a 

more apathetic view on their own ability to affect the pollution of the environment than their 

Chinese peers while the Chinese groups were more willing to reduce their standard of living 

than the Swedish ones. According to the answers given by the Chinese students they would be 

more willing to sacrifice the reduction of unemployment in the short run than Swedish 

students and they were also the ones who would be more willing to risk their careers to the 

benefit of the environment. The Chinese students considered both the Chinese and Swedish 

governments and the world community to do enough to prevent the emission in a larger extent 

than the Swedish ones. We must also note that only two questions, of the nine chosen, were 

statistically significant according to the Wilcoxon-Mann-Whitney test. The means of the other 

ones might still indicate the perceived knowledge the two nations consider themselves to have 

of the questions in the questionnaire but as mentioned not statistically significant.  

The reason why most of the statistical tests came out statistically insignificant is probably 

because of a too small sample size. 

5:2 Conclusion 
I framed the exposed groups experiment as contributions to the purchase of emission rights of 

carbon dioxide. This decision was based on the on the Andreoni (1995b) article. I thought that 

the best chance to get a significant difference in the level of contribution was to choose the 

experimental design that offered to produce the most willingness to contribute by the two 

designs mentioned in his article. Contributions made by both the Swedish and the Chinese 

groups, who received the framed experiment were below the contribution made by the two 

nations control groups but not statistically significant according to the Wilcoxon-Mann-

Whitney test. I cannot make any statements on whether the contributions were higher than if 

the experiment was framed as negative externality because I did not run an experiment framed 

as a negative externality. However, it does look like my study shares the result from the Rege 

and Telle (2004) study where framing did not have a very large impact on the level of 

contribution in a PG game. It is however important to remind the reader of my study that the 

Hawthorne effect, mentioned in Denscombe (2009), states that people tend to behave 
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differently when they know that they are being observed than how they would normally do. 

This might have affected the outcome in all of the sessions of my experiment. 

You have to wonder if it is a coincidence that the Chinese students considered both the 

Swedish and Chinese government to do enough to prevent emissions in a larger extent than 

the Swedish students. The answers from the Chinese students also indicated that the Chinese 

groups thought of the world community to do enough in the area of fighting the pollution of 

the environment. One might find the answer to these claims as a result of the Chinese media 

censorship. Since China is one of the largest emitters of carbon dioxide it might be in the 

Chinese governments’ interest to highlight the efforts that are made to prevent the emissions 

of CO2 and not the fact that the resources allocated are not enough to compensate for their 

emissions. It is however interesting to see that the Chinese respondents seem to have a higher 

knowledge of the fact that it is a problem with emissions of carbon dioxide than the Swedish 

respondents. Also, the Chinese students were more willing to take actions against pollution of 

the environment if they were working for the government and to reduce their standard of 

living. The Swedish respondents, however, were more willing to contribute financially to the 

environment which also gets support in my experiment.  

Based on the outcome of the experiment and questionnaire of my study the results indicate 

that previous studies about this kind of experiment (public good game) are able to predict the 

outcome quit well, even though most of my statistical tests showed no statistical evidence. 

This is probably due to a too small sample size. 

If I am going to try to answer the questions raised in the beginning of this thesis I would say 

that my findings indicates that Chinese and Swedish students contribute about 40-70% of 

their endowment in a public good game and variations does not depend on whether the game 

are framed or not. Cooperation is probably due to indirect reciprocity, group size, familiar 

faces in the group and/or kindness but these claims cannot be confirmed in this study. It also 

implies that it is easy to fill in a questionnaire on environmental issues and assure your good 

intensions but when push comes to shove it is not as easy to contribute financially to a 

common good. My study also shows that the opinions towards the issues with the climate are 

similar between Chinese and Swedish students although the Chinese students tend to consider 

the world community and both the Chinese and Swedish government to do enough to deal 

with the environmental issues to a larger extent than the Swedish students. 

My findings implicate that the result of the Copenhagen 2009 summit are avoidable since 

people do not act strictly according to the economic theory. The level of awareness towards 
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the environmental issues also indicates that the problems are noticed but sometimes, like in 

the Copenhagen 2009 summit, ignored. This problem might require an addition of forced 

motivational factors, like punishment of defectors, if we would like to see more contributions 

to the common good than between 40-70% contributions of the endowments. Also, there is 

probably a need of further studies on cultural differences that affect our behavior.  
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Appendix 

 

   

Player B 

 

  

Left Center Right 

 

Top 0, 4 4, 0 5, 3 

Player A Middle 4, 0 0, 4 5, 3 

 

Bottom 3, 5 3, 5 6, 6 

 

Figure 1: Pay-off matrix describing the Nash equilibrium 

  

Player B 

 

  

Confess Deny 

Player A Confess 5, 5 0, 10 

 

Deny 10, 0 1, 1 

                 

Figure 2: Pay-off matrix of the Prisoners dilemma                        

 

 

 

Player B 

 

  

Not cont Cont. 

Player A Not cont. 1, 1 3, 0 

 

Cont. 0, 3 2, 2 

            

Figure 3: A prisoner’s dilemma describing the outcome of a two player public good game                                              
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Table 1: Treatments and number of subjects in each treatment (N) 

                                                 Chi                                               Swe 

No Frame 7 5 

Frame 6 6 

 

 

Table 2: Wilcoxon-Mann-Whitney test of the underlying distribution of the mean 

contribution in the Chinese groups 

 

 

Table 3: Fisher´s exact test of the relationship between contribution and session 

 

 

 

 

 

    Prob > |z| =   0.3092
             z =   1.017
Ho: contri~n(Session==1) = contri~n(Session==2)

adjusted variance         47.38
                               
adjustment for ties       -1.62
unadjusted variance       49.00

    combined         13          91          91
                                               
           2          6          35          42
           1          7          56          49
                                               
     Session        obs    rank sum    expected

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

           Fisher's exact =                 0.449

     Total           3          1          1          3          1          1          3          13 
                                                                                                    
         2           2          1          1          0          0          1          1           6 
         1           1          0          0          3          1          0          2           7 
                                                                                                    
   Session           0         20         40         50         75         80        100       Total
                                             Contribution
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Table 4: Wilcoxon-Mann-Whitney test of the underlying distribution of the mean 

contribution in the Swedish groups 

 

 

Table 5: Fisher´s exact test of the relationship between contribution and session 

 

 

Table 6: Kruskal-Wallis test on statistical significance between the treatment groups 

 

 

    Prob > |z| =   0.3431
             z =   0.948
Ho: Contri~n(Session==3) = Contri~n(Session==4)

adjusted variance         27.82
                               
adjustment for ties       -2.18
unadjusted variance       30.00

    combined         11          66          66
                                               
           4          6          31          36
           3          5          35          30
                                               
     Session        obs    rank sum    expected

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

           Fisher's exact =                 0.584

     Total           3          2          2          4          11 
                                                                   
         4           2          1          2          1           6 
         3           1          1          0          3           5 
                                                                   
   Session           0         50         60        100       Total
                            Contribution

probability =     0.5614
chi-squared with ties =     2.053 with 3 d.f.

probability =     0.5821
chi-squared =     1.953 with 3 d.f.

                              
          4     6      68.00  
          3     5      77.50  
          2     6      60.00  
          1     7      94.50  
                              
    Session   Obs   Rank Sum  
                              

Kruskal-Wallis equality-of-populations rank test
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Table 7: Representative questions, Wilcoxon p-value and statistical significance of the two 

nationalities 

Question 

Chinese 
mean 
value 

Swedish 
mean 
value 

Wilcoxon 
p-value 

Stat. 
Sign. 

1 2 1,2 0,0184 Yes 

4 1,54 1,9 0,3115 No 

7 3,16 2,7 0,501 No 

8 3,3 2,6 0,6982 No 

9 2,39 2,6 0,8713 No 

11 2,7 3,5 0,0934 No 

12 3 3,8 0,0593 No 

           13b 3,08 4,2 0,0207 Yes 

           13d 1,85 2,5 0,2062 No 

14 3,25 3,5 0,5695 No 

 

Table 8: Regression of contribution, Swedish, female, age1 and environmental awareness 

 

 

 

 

 

 

 

                                                                              
       _cons     81.84355   36.23092     2.26   0.037     5.402989    158.2841
Environmen~s    -11.00125   17.95108    -0.61   0.548    -48.87471    26.87221
        age1    -16.01377   19.81182    -0.81   0.430    -57.81306    25.78553
      female    -2.061327   17.99994    -0.11   0.910    -40.03788    35.91523
     swedish     4.858573   18.49631     0.26   0.796    -34.16524    43.88238
                                                                              
contribution        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    31896.5909    21  1518.88528           Root MSE      =  41.887
                                                       Adj R-squared = -0.1551
    Residual    29826.2453    17  1754.48502           R-squared     =  0.0649
       Model     2070.3456     4  517.586401           Prob > F      =  0.8772
                                                       F(  4,    17) =    0.30
      Source         SS       df       MS              Number of obs =      22
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Table 9: Regression of contribution, Chinese, female, age1 and environmental awareness 

 

 

Table 10: Summary of the strategic interaction in all four sessions 

 
Chinese Swedish Column differences 

No Frame Mean = 60.8 % Mean = 70% Mean = 9.2% 

  Median = 50 Median = 100 Median = 50 

  N = 7 N =  5 p-value = 0.5472 

  Mean = 40% Mean = 45% Mean = 5% 

  Median =  70 Median = 45 Median = -25 

Frame N = 6 N = 6 p-value = 0.8062 

Row differences Mean = -20.8 Mean = -25%   

  Median = 20 Median = -55 
   p-value = 0.3092 p-value = 0.3431 
  

 

 

 

 

 

 

 

                                                                              
       _cons     86.70213   33.46467     2.59   0.019     16.09785    157.3064
Environmen~s    -11.00125   17.95108    -0.61   0.548    -48.87471    26.87221
        age1    -16.01377   19.81182    -0.81   0.430    -57.81306    25.78553
      female    -2.061327   17.99994    -0.11   0.910    -40.03788    35.91523
     chinese    -4.858573   18.49631    -0.26   0.796    -43.88238    34.16524
                                                                              
contribution        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    31896.5909    21  1518.88528           Root MSE      =  41.887
                                                       Adj R-squared = -0.1551
    Residual    29826.2453    17  1754.48502           R-squared     =  0.0649
       Model     2070.3456     4  517.586401           Prob > F      =  0.8772
                                                       F(  4,    17) =    0.30
      Source         SS       df       MS              Number of obs =      22
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Table 11: Distribution of the contributions in the four treatments groups 

 

 

Representative Questions: 

1. I know what global warming is. 

4. I know what carbon dioxide is (CO2). 

7. I believe that by my actions I can affect the pollution of the environment. 

9. I would reduce my standard of living to the benefit of the environment issues. 

11. If I was working for the government I would sacrifice the reduction of unemployment, 

in the short run, to the benefit of the environmental issues. 

12. If I was working for the government I would risk my career to the benefit of the 

environmental issues. 

13b. I believe the following governments take enough measures to deal with the 

environmental issues. China 

13d. I believe the following governments take enough measures to deal with the 

environmental issues. Sweden 

14. I believe the world community takes enough measures to deal with the issues with the 

environment. 
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Control group instructions:                                                                                      

Welcome! 

Instructions 

In this experiment you can earn between 20 Swedish kronor (sek) and 280 sek. 

The exact amount depends on the choices you, and the other participants, make during the 

course of the experiment. 

Please note! You are not allowed, under any circumstances, to talk or in any way 

communicate with any of the other participants. 

Rules of the Game 

You and the other nine participants in this room will be given with 100 sek. Your job is to 

decide how much, if any, of this money to put into a box. If you decide to put some of the 

money into the box then you have to pick any amount of the 100 sek given to you and put it in 

the box. After all participants have made their choices we will count the amount in the box, 

double it and split the money equal between all the participants. Your decision will be kept 

secret to the other participants. 

In practice 

When your ID number is called out you approach the screen. Behind the screen there are two 

small envelopes, one is marked “Mine” and one is marked “To the box” plus a big envelop. 

When you are behind the screen you are to be given 100 sek in different denominations from 

us. This money is to be divided into the two small pre marked envelopes. When you are done 

you put both the envelopes in the big envelop, seal it shut and return to your seat. 

 The money in the “Mine” envelope you will keep. 

 The money in the “To the box” envelope are going back to us, we are going to count 

it, double it and divide the money in equal parts which are going to be given back to 

you. 

The total amount of money that you are going to make in this experiment depends on Your 

and the other participants decisions, as follows: 

For example (given 10 participants): 
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a/ If all participants put all of their 100 sek in the “To the box” envelope then 1000 sek are 

going to the box. We will double it (*2) = 2000. Divide it in ten equal parts (/10) = 200 and 

give it back to you. 

100*10=1000*2=2000/10=200 

b/ If all participants put all of their 100 sek in the “Mine” envelope then there will be no 

money going to the box and your earnings will be the 100 sek in your “Mine” envelope. 

 

Please answer the following questions 

c/ If you put 100 sek in the “Mine” envelope and all other participants put 100 sek in the “To 

the box” envelope then the box will contain………sek.  

We will double the content of the box (*2) =……..sek.  

You will earn a 10:th of the amount doubled =……..sek + the 100 sek in Your “Mine” giving 

you a total earning of……..sek. 

d/ If you put 0 sek in your “Mine” envelope while all other participants put 100 sek in their 

“Mine” envelope then the box will contain……..sek. 

We will double the content of the box (*2) =……..sek. 

You will earn a 10:th of the amount doubled=……..sek + 0 from your “Mine envelope giving 

you a total of earning of……..sek. 

e/ If you put 50 sek in your “Mine” envelope and all other participants put 50 sek in their “To 

the Box” envelope then the box will contain……..sek. 

We will double the content of the box (*2) =……..sek. 

You will earn a 10:th of the amount doubled=……..sek + 50 sek from your “Mine” envelope 

giving you a total earning of……..sek. 

When you have decided how to divide the money, put it in the small envelopes and seal them. 

Then put both of the small envelopes in the big envelope, seal it and return to your seat. 

Your contribution to the box will be kept a secret to the rest of the group. 
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When all of the participants have been through the screen you will, when it is your turn, be 

allowed to open the big envelope, take out the “To the Box” envelope and put it in a box that 

we are going to put in front of you. Then we will mix the envelopes in the box, open them, 

highly declare the content of each envelope, write it on the whiteboard and summarize it. The 

summarized amount will then be doubled, divided into equal parts and given back to you. 

Experiment is Over! 

You will now be asked to fill in a short questionnaire. 

When you have finished filling in the questionnaire, put pen and paper aside. Leave both the 

instructions and the questionnaire on your desk when you are leaving the room. 

When your ID number is called you can leave the room in private. At the exit behind a second 

screen you are going to be handed your entitled money from the box. This is where you show, 

the experimenter, the content in your “Mine” envelope! 
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Framed group instructions: 

Welcome! 

Instructions 

In this experiment you can earn between 20 Swedish kronor (sek) and 280 sek. 

The exact amount depends on the choices you, and the other participants, make during the 

course of the experiment. 

Please note! You are not allowed, under any circumstances, to talk or in any way 

communicate with any of the other participants. 

Rules of the Game 

You and the other nine participants in this room are governments in a meeting on climate 

change. You are all members of the world community. You will be given 100 sek. Your job is 

to decide how much, if any, of this money to contribute to the purchase of emission rights to 

your country. If you decide to cooperate with the other governments by contributing to the 

purchase of emission rights, then you will contribute to the effort of reducing the emissions of 

carbon dioxide. You can either choose to cooperate with the other governments or you can 

choose to free ride on the other governments by not contributing. Your contribution to the 

purchase of emission rights will be kept secret to the other participants. 

 After all governments have made their choices we will count the amount contributed, double 

it and split the money equal between all the governments. This money represents the long run 

benefits from contributing to the purchase of emission rights to the whole world and not just 

to the ones that choose to contribute. 

In practice 

When your ID number is called you approach the screen. Behind the screen there are two 

small envelopes. One is marked “Mine” and one is marked “Common Contribution” plus a 

big envelop. When You are behind the screen you are to be given 100 sek in different 

denominations from us. This money is to be divided into the two small pre marked envelopes. 

When you are done you put both the envelopes in the big envelop, seal it shut and return to 

your seat. 
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 The money in the “Mine” envelope you will keep 

 The money in the “Common Contribution” envelope is going to the purchase off 

emission rights. When all governments have made their choice we are going to sum it, 

double it and divide the money in equal parts which are going to be given back to you. 

The total amount of money that you are going to make in this experiment depends on yours 

and the other governments’ decisions, as follows: 

 

For example (given 10 participants): 

a/ If all governments choose to cooperate by putting all of their 100 sek in the “Common 

Contribution” envelope then 1000 sek are going to the purchase of emission rights. We will 

double it (*2) = 2000. Divide it in ten equal parts (/10) = 200 and give it back to you. 

100*10=1000*2=2000/10=200 

b/ If all governments choose to free ride by putting all of their 100 sek in the “Mine” envelope 

then there will be no money going to the purchase of emission rights. Earnings will then only 

be the 100 sek in your “Mine” envelope. 

 

Please answer the following questions 

c/ If you put 100 sek in the “Mine” envelope and all other governments cooperates by putting 

100 sek in the “Common Contributions” envelope then the contribution to buy emission rights 

will be………sek.  

We will double the amount contributed (*2)=……..sek.  

You will earn a 10:th of the amount doubled=……..sek + the 100 sek in your “Mine” giving 

you a total earning of……..sek. 

d/ If you put 0 sek in your “Mine” envelope while all other participants free rides by putting 

100 sek in their “Mine” envelope then the contribution to by emission rights will be……..sek. 

We will double the amount contributed (*2) =……..sek. 
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You will earn a 10:th of the amount doubled =……..sek + 0 from your “Mine” envelope 

giving you a total earning of……..sek. 

e/ If you choose to put 50 sek in your “Mine” envelope and all other governments contributes 

50 sek in their “Common Contributions” envelope then the contribution to buy emission 

rights will be……..sek. 

We will double the amount contributed (*2) =……..sek. 

You will earn a 10:th of the amount doubled =……..sek + 50 sek from Your “Mine” envelope 

giving You a total earning of……..sek. 

 

When you have decided how to divide the money, put it in the small envelopes and seal them. 

Then put both of the small envelopes in the big envelope, seal it and return to your seat. 

Your contribution to the purchase of emission rights will be kept a secret to the rest of the 

group. 

When all the governments have been through the screen you will, when it is your turn, be 

allowed to open the big envelope, take out the “Common Contribution” envelope and put it in 

a box that we are going to put in front of you. Then we will mix the envelopes in the box, 

open them, highly declare the content of each envelope, write it on the whiteboard and 

summarize the total amount contributed. The summarized contribution will then be doubled, 

divided into equal parts and given back to you. 

Experiment is Over! 

You will now be asked to fill in a short questionnaire. 

When you have finished filling in the questionnaire, put pen and paper aside. Leave both the 

instructions and the questionnaire on your desk when you are leaving the room. 

When your ID number is called you can leave the room in private. At the exit behind a second 

screen you are going to be handed your entitled money from the contribution to the purchase 

of emission rights. This is where you show, the experimenter, the content in your “Mine” 

envelope! 
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Questionnaire: 

Questionnaire 

 

The questionnaire in front of you is part of a research project within the Department of 

Economics here at Hogskolan Dalarna. The purpose of the questionnaire is to study the 

knowledge on the environmental issues in the world. Your opinion is important to the 

research so please answer all the questions. Your participation will be kept anonymous.  

Thank you for contributing to this study! 

/ Josef Szabó 

 

Please mark your answer with an X. 

 

I am a 

       woman      man 

 

My age is 

       19-24 25-29 30-34 35- 

 

Nationality 

         Chinese           Swedish        Other  

 

Please circle the preferred number on a scale of 1 to 5 where 1 is strongly agree 

and 5 is strongly disagree.  

 

1. I know what global warming is. 

I strongly agree    I strongly disagree 

              1        2         3          4              5 

 

2. Global warming creates problems for the environment. 
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I strongly agree    I strongly disagree 

      1        2         3          4              5 

 

3. I know how global warming affects the environment. 

I strongly agree    I strongly disagree 

            1        2         3          4              5 

 

4. I know what carbon dioxide is (CO2). 

I strongly agree    I strongly disagree 

            1        2         3          4              5 

 

5. The emission of carbon dioxide creates problems for the environment. 

I strongly agree    I strongly disagree 

    1        2         3          4              5 

 

6. I know how the emission of carbon dioxide affects the environment. 

I strongly agree    I strongly disagree 

    1        2         3          4              5 

 

7. I believe that by my actions I can affect the pollution of the environment. 

I strongly agree    I strongly disagree 

 1        2         3          4              5 

 

8. I would contribute financially to a cleaner environment if given the opportunity. 

I strongly agree    I strongly disagree 

 1        2         3          4              5 

 

9. I would reduce my standard of living to the benefit of the environment issues. 

I strongly agree    I strongly disagree 

 1        2         3          4              5 

 

10. If I was working for the government I would prioritize the environmental issues. 
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I strongly agree    I strongly disagree 

 1        2         3          4              5 

 

11. If I was working for the government I would sacrifice the reduction of unemployment, 

in the short run, to the benefit of the environmental issues. 

I strongly agree    I strongly disagree 

 1        2         3          4              5 

 

12. If I was working for the government I would risk my career to the benefit of the 

environmental issues. 

I strongly agree    I strongly disagree 

 1        2         3          4              5 

 

13. I believe the following governments take enough measures to deal with the 

environmental issues. 

I strongly agree I strongly disagree 

 

a/ United States of America          1          2          3          4          5 

b/ China           1          2          3          4          5 

c/ India           1          2          3          4          5 

d/ Sweden           1          2          3          4          5 

e/ Australia           1          2          3          4          5 

f/ Russia           1          2          3          4          5 

 

14. I believe the world community takes enough measures to deal with the issues with the 

environment. 

I strongly agree    I strongly disagree 

1        2         3          4              5 

 

 End of questionnaire! 

If you have any questions regarding this questionnaire or any other part of the research 

please contact: 

Fredrik Hansen 

Assistant Professor      

fha@du.se  

mailto:fha@du.se
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