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Abstract 
Climate change is one of the most important global issues of our time. It does not only 

have implications on the present population but also on future generations for a long 

time to come. With this in mind, it is essential to understand how people act in an 

intergenerational setting. This thesis focuses on three aspects; risk, fairness, and indirect 

reciprocity together with the formation of social norms. An experiment, with emphasis 

on these aspects in an intergenerational context, is performed. In the experiment three 

consecutive generations receive the same amount of money and are asked to repay a 

debt, which to the extent that is has not been paid by the first two generations, has to be 

fully repaid by the third and last generation. The results with regards to fairness indicate 

that most subjects act fair towards subjects in one or the other generation although more 

subjects are concerned with fairness with regards to the subsequent generation than the 

previous. Actions made by the second generation reveal the existence of indirect 

reciprocity and that norms are formed with regards to the choice of the first generation. 

In particular, when risk is introduced, a majority of the subjects exhibits a norm-forming 

behaviour.  
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1 Introduction 
Climate change is one of the greatest threats to our environment and for that reason, 

perhaps the most important policy issue facing humanity. It is rooted in an excessive use 

of the environment; individuals, corporations and whole societies are not paying the full 

costs for externalities associated with production and consumption. The underlying 

causes are related to that the environment is a so-called public good. Also much 

uncertainty and risk is involved. Even some experts – although fewer and fewer – are 

doubting that there is a problem at all, or at least that it is caused by emissions of 

greenhouse gases. Technologic development is another uncertainty. Perhaps, it over time 

can solve the issue rendering harsh policy actions unnecessary? Adding all the 

distributional conflicts involved, between individuals, corporations, countries and not 

least generations it is not hard to understand why it is difficult to solve the issue of 

climate change. 

 

Obviously, the climate change issue raises questions related to many different scientific 

disciplines. Natural- and technological sciences are only two of the relevant areas. Other 

equally important research fields have to do with how our societies work; how can we 

deal with the problems in a politically and in a socially efficient manner. Stern (2006) 

discusses different fields within economics that are relevant to the issue, including 

economics of development, innovation and technological change, institutions, public 

finance as well as information and uncertainty. Another research field, which might not 

be as self evident in this context, but has a bearing on the issues involved, is behavioural 

economics. 

 

If policy makers want to create efficient policies with regards to climate change they need 

to understand human behaviour (Gowdy, 2008). In fact, there are numerous behavioural 

characteristics one needs to consider. Individuals tend not only to be rational in the sense 

of economic literature, and care only about their own wealth, but also care about others. 

As noted above these issues are - when it comes to climate change – important to analyse 

in an intergenerational setting. How much should our generation be prepared to sacrifice 

in economic well-being to help future generations? This is linked to the uncertainties and 

risks involved. If the environmental problems get worse and worse and technology is not 

likely to help much we obviously have stronger reasons to act now, if we put some value 

on fairness over generations.  
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Within behavioural economics there is a wide literature on various reasons why 

individuals do not behave as the rational “economic man”. It focuses on many aspects; 

the value we put on fairness as well as how we are influenced by norms and by actions of 

other individuals. To increase relevance for the climate change issue these aspects need 

to be put in an intergenerational context. Our generation might want to act fair, and set 

aside some of our wealth for the future. However, if all what we save is consumed by the 

next generation, leaving nothing for those following, it does not make sense. Can we 

manage this by establishing some norms or common principles over generations? To be 

able to act appropriately and construct reasonable policies it is important to understand 

the motives of the individuals and generations involved.  

 

Against this background I will address intergenerational aspects of behaviour that are 

relevant for the climate change issue by assessing peoples actions in an experimental set-

up. In the experiment, three consequtive generations made choices influenceing their 

personal wealth as well as the wealth of subsequent generations. The forthcoming 

analysis will focus on the formation of social norms and preferences for fairness. To see 

whether the second generation is influenced by the first generation, decisions taken by 

subjects in the second generation will be compared with choices made by the previous 

generation. Moreover, the decisisons over the generations will be analysed with respect 

to fairness and equality. Additionally, both the formation of social norms and fairness 

will be analysed in a risky and a non-risky set-up. To assess behaviour with regards to 

climate change, differences between these concepts in risky and non-risky environments 

are crucial to understand.  

1.1 Purpose 

The purpose of this thesis is to contribute to research in behavioural economics with 

respect to one of the most important policy issues of today; how to deal with climate 

change. I will focus on human behaviour in an intergenerational setting. The aim is to 

establish whether individuals in subsequent generations will be influenced by actions 

taken by previous generations, with regards to indirect reciprocity and the formation of 

social norms, as well as to determine if preference for fairness is an important motivation 

for intergenerational behaviour. Additionally, the intention is to explore whether indirect 

reciprocity and preference for fairness are affected by risk.  
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1.2 Limitations 

To draw general conclusions from an experiment applicable to the climate change issue, 

one would want to include a wide variety of aspects in the experiment. However, with 

too many features included in the experiment it could be difficult to separate the effects 

obtained.  

 

Compared to previous experiments this one has some additional features e.g. all 

generations have a fixed income, transfers are framed as they would decrease a debt 

instead of just increasing the wealth of subsequent players and a risky setting is 

introduced. Obviously, there are more elements that could have been included in the 

experiment. For instance, to render the experimental setting more similar to the issue of 

climate change every generation could have been playing a public goods game, meaning 

essentially that the intergenerational transfers would depend on how much subjects in 

present generations are willing to cooperate with one another. Additional dimensions of 

uncertainty could also have been included.  

 

In the end, I had to limit the experiment due to constraints with regard to time and 

money. This forced me to limit the number of participating subjects and thereby the 

number of generations. It also had an effect on how the experiment was set up in 

practical terms; the subjects answering on paper with pens, using classrooms as physical 

environment, and having students as subjects. These issues will be discussed later, in 

connection to the experimental procedure and results. 

1.3 Outline 

This thesis is divided into three different parts. In the first part the relevant literature will 

be surveyed and related to the purpose of this study. Secondly, the experiment will be 

presented in detail, including the experimental procedure and the hypotheses to be 

tested. Finally, the results will be analysed followed by a discussion relating results to 

previous research. 

2 Theoretical background  

In this chapter I will give a background to the experiment and analysis that I will present 

in the following chapters. Since this thesis focuses on climate change and explore 

behavioural aspects of this issue, using an experiment, I need to introduce some aspects 
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of all these three subjects. I will start by making some points related to environmental 

economics, turn to some relevant themes from behavioural economics and finally 

present some results from previous experiments that are of interest in this context. 

2.1 Some aspects of environmental economics 

A main reason behind the climate issue and many other environmental problems is the 

fact that the environment is used more than what is optimal for society in the long run. 

This is due to the character of the environment; being what is called a public good. 

Another complicating factor when dealing with policies for the environment is the 

various uncertainties involved. Finally, there are many distributional issues to consider 

between individuals, sectors, societies and generations. In the following sections these 

three aspects of environmental economics will be discussed briefly. 

2.1.1 The environment as a public good 

Many environmental problems have their roots in excessive use of natural resources. The 

reason for this is, what in the literature is called, non-excludability and non-rivalry. 

Together these terms outline the definition of a public good. An example of a good that 

one can be excluded from but where there is no rivalry is for a cinema. There are a fixed 

number of seats and many persons can view it at the same time, but the number of 

persons watching will not affect the quality of the film now or if it is watched in the 

future. An example of a good that is non-excludable but where there is rivalry could be 

fish in a public lake. You are not prevented from fishing, however, when all the fish is 

gone you will not be able to catch any. Non-rivalry and non-excludability is not an issue 

only for the environment. A good example of both is knowledge. The wisdom of one 

person does not exclude others from learning more nor does it diminish the available 

knowledge (for example Field and Olewiler 2005 and Mas-Colell, Whinston and Green, 

1995). 

 

Due to non-rivalry and non-excludability the environment is being exploited. The usage 

is creating external costs, which are not taken account of in the decisions made by actors 

in the economy. For humans to use the environment in a socially efficient manner the 

external costs that their usage is causing have to be paid. As long as the external or 

environmental costs are not included in the equation, and no one charges the social cost 

of an action, people and firms will act as the cost of the action equals only the private 

cost, i.e. consume more than what is socially efficient (Field & Olewiler, 2005). 
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Since there is no rivalry or excludability for parts of the natural environment there is a 

need for public policy, for introducing instruments or mechanisms to safeguard a socially 

efficient use. The global discussions on climate change concerning who should pay and 

when actions should be taken can easily be compared with a so-called public goods game 

played at present and over generations. A traditional public good game is a game in 

which participants simultaneously are asked how much they would like to contribute to a 

public good. Often, when contributions to the public good are made the sum of the 

contributions will increase, multiplied by for example two. Then the money will be 

redistributed among the participants (Ledyard in Kagel & Roth, 1997). Hence, the best 

way to act to maximize wealth would be for everyone to contributue to the public good, 

with all their money. However,  since the agents cannot communicate they will not know 

how the other agents will act. To be sure not to lose any money they will not contribute 

to the public good. In comparison to the issue of climate change one could say that to 

maximize wealth in the long run future generations would be better off if everyone 

contributed to solve the problem. However, since it is difficult to engage all actors on the 

global market, the rational way to behave is to keep using the environment in a harmful 

way. Thus, this setting also induces a problem of free-riding, meaning that people (or 

societies) pay less than their marginal willingness to pay and free-ride on the effort of 

others (Johansson-Stenman & Konow, 2009). Obviously, it would be better to find a 

cooperative solution.  

2.1.2 Uncertainty affecting the climate change issue 

There are several kinds of uncertainties associated with the climate issue, which render it 

especially complex. For instance, it is not obvious what will happen to the environment if 

we continue with “business as usual” and the amount of emissions increases. Besides, we 

are not aware of how technological innovations will develop, if future generations will be 

able to handle environmental degradation more efficiently or if instead technical 

developments will induce further environmental risks. Moreover, we do not have 

complete information about interests, needs and resources of future generations (Ekeli-

Skagen, 2004). There are also different views about which of the resources of today are 

replaceable and how different parts of the world should be engaged in the climate issue. 

 

Uncertainty can be discussed from an insurance perspective, as done by for instance 

Weitzman (2007, 2009). In these papers Weitzman analyses how individuals should 
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consider the environmental issues, due to phenomena such as risk aversion. When we 

take insurance we do it because we are risk avert and want to avoid the full consequences 

of a potential negative outcome of some kind (Eechoudt, Gollier, & Schlesinger, 2005). 

Since climate change and environmental degradation might lead to a future catastrophe 

the world is obviously exposed to great risk. The probability of this possible catastrophe 

could perhaps be reduced if the world paid a “climate-catastrophe-insurance” 

(Weitzman, 2009). Paying to reduce emissions can thus be seen as payments to reduce a 

major risk. Weitzman concludes that the economic consequences of the uncertainty 

framed as an insurance issue, is a valuable perspective when handling environmental 

policy issues (Weitzman, 2009). 

  

Attributable to the uncertainties mentioned above, the economic analysis of the climate 

issue is clearly founded on assumptions suggesting careful considerations. Weitzman 

(2007, p.717-718) writes; “the economics of climate change is the greatest application of 

subjective uncertainty theory the world has ever seen”. This gives some idea of how one 

should tackle diverse results and opinions. The discussion evolves around what to 

consider as correct assumptions and in which direction the economy is heading: Will the 

future generations have greater economic possibilities than the present ones? Will 

extreme weather conditions etc. deplete and destroy resources available today thus 

affecting negatively the future standards of living? 

2.1.3 Distributional aspects 

Distributional aspects are also highly relevant when discussing climate change and many 

other environmental issues. It is far from clear who should be obliged to take policy 

actions and pay for them. Some individuals, sectors and societies will suffer more than 

others from climate change. In fact, some might not even lose but instead gain from 

warmer weather conditions (Gardiner, 2006). Also, the consequences could vary 

substantially over time between individuals, sectors and societies. 

 

It is well known that industrialized countries have developed their societies without being 

forced to take the climate issue into account. Thus, it is not surprising that it today is a 

question of debate if it is fair that the developing countries should be forced to control 

their emissions while they are still in a developing phase. After all, this might imply that it 

would take even more time and effort before they can reach the status of a developed 

country. Finally, it is worth noting that the policy measures or instruments of control in 
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themselves will induce additional biases (Johansson-Stenman & Konow, 2009). Against 

the background of all this it is not surprising that it has been difficult to forge stable 

global agreements on the climate change issue.  

2.2 Relevant themes from behavioural economics 

It is evident from the first part of this chapter that climate change is a complex issue 

involving difficulties in designing policy instruments as a consequence of the public good 

character of the environment, substantial uncertainties and complicated distributional 

questions. Gowdy (2008) writes that one also needs to understand human behaviour to 

create efficient policies with regards to the environmental issues. The same opinion is 

conveyed by Stern (2006), in expressing that one must take behavioural phenomena into 

account if one wants to solve the climate problem. 

 

Recently some papers have been published on behavioural economics and climate 

change. Since climate change has important distributional implications not only within 

generations but also between them an intergenerational perspective is essential. 

 

There are several factors that might influence intergenerational decisions. In the 

following I will introduce some concepts from behavioural economics that are relevant 

for the experiment and discussion in the coming chapters. First, altruism, concerns for 

intergenerational fairness and aversion towards inequality will be examined. After this I 

will discuss indirect reciprocity and the formation of social norms. To be able to study 

how actions of a previous generation influence the choice of a subsequent generation 

these phenomena are relevant. All these aspects turn out to modify the standard 

assumption of a rational individual, only caring about her own wealth and thus not 

considering the effects for future generations. The notion of discounting that I discuss in 

the third part tends to work in the opposite direction, making decisions more “short-

sighted”. Finally, I will discuss uncertainty again, but now in a behavioural perspective.  

2.2.1 Altruism, preference for fairness and inequality aversion 

The standard economic model suggests that individuals, when they take decisions, try to 

maximize their own wealth. However, evidence from many studies show that this is not 

always true. Individuals can be altruistic or they can have a strong sense for fairness both 

of which can influence their decisions. To understand why a generation would make 
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costly efforts to help other generations the concepts of altruism and preference for 

fairness are important.  

 

Altruism is described as an act of unselfishness, carried through to produce a gain for 

someone else without conveying any benefits to the initiator (Wilkinson, 2008). It is 

obvious that subjects who are altruistic are more likely to give away money for the 

benefit of others than a person considered rational in the sense of the economic 

literature. In the “Introduction of the Economics of Giving, Altruism and Reciprocity” 

by Kolm (2006) altruism is described as a phenomenon related to various emotions. In 

the discussion about altruism preferences for fairness and justice are often mentioned as 

being linked to the notion of altruism. Providing other people with benefits could be 

described as an altruistic act, where the underlying cause is fairness (Kolm, 2006). Rabin 

(1993) writes that fairness implies that when a person is nice to you, you should also be 

nice to that person.  

 

Fairness can be defined by and analysed with various measures. It has been proven to 

influence behaviour in several experiments (see examples in Kahneman, Knetsch and 

Thaler, 1986). Kahneman et al. conclude that individuals have preferences for fairness 

and identify three behavioural characteristics related to this. Individuals want to act fair 

towards others and vice versa. Also, they exhibit willingness to pay to increase fairness 

and, finally, there exists norms on what (distribution of money) is unfair. Other 

experimental studies, such as Eckel & Grossman (1996) conclude that fairness is a 

motivation for behaviour in dictator games. These games are usually played with two 

players. The first player, the dictator, receives has a fixed amount of money and can 

divide this between herself and the second player. The second player cannot affect the 

outcome, but only receive what the dictator has decided to donate (see for example 

Wilkinson, 2008). In their experiment the decisions of dictators depend on what 

information they have on the receiver. Hence, if the dictators consider that the receiver is 

a person that has been acting fair previously they will donate more.  

 

Even though evidence points towards the existence of fairness, some experiments 

conclude that fairness is not a major motivation for donations. For example, Forsythe et 

al. (1994) uses a hypothesis they call the fairness hypothesis to test whether the 

behaviour of the subjects in dictator and ultimatum games is induced by fairness. An 
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ultimatum game is a bargaining game where the first player, the proposer, is able to 

choose how much to donate to a second player. The second player has the choice to 

reject this offer, which according to the rules implies that none of the two players get 

anything, or he can accept the offer and the proposer receives what he has got left. It 

differs from the dictator game since payoffs are dependent on both the first and the 

second player instead of only on the first. According to the hypothesis of Forsythe et al. 

the results of the two games would be the same. Since this is not the case they conclude 

that the behaviour in ultimatum games cannot be solely described by preference for 

fairness. Nevertheless, since donations in dictator games are not induced by strategic 

motivation preference for fairness might still influence the donations made in the 

dictator game.  

 

In an experiment conducted by Güth and van Damme (1998) fairness is studied in an 

ultimatum game with three players. The first person, the proposer, is asked to share of an 

amount with two other players. Only one of the receiving players has the power to reject 

the offer and thereby end the game. The third player can only accept the offer, just as in 

a dictator game. The experiment indicates that there is little evidence of fairness; the 

proposers turn out to be concerned with maximizing their own wealth through strategic 

actions. Hence, the first player mostly considers the receiving player who has a possibility 

to reject the offer.   

 

Another article related to the notion of fairness is “A theory of fairness, competition and 

cooperation” by Fehr and Smith (1999). They state that fairness can be modelled as self-

centered inequality aversion, implying that people tend to be concerned with their own 

situation compared to other people. One would not want to be poorer or a lot richer 

than someone else. Fehr and Smith model the utility function with parameters that take 

both jealousy, for not being as wealthy, and guilt, for being richer than others, into 

account. The function looks as follows:  

 

!! ! !! !
!

! ! !
!"# !! ! !! ! !

!

!!!

!
!

! ! !
!"# !! ! !! ! !

!

!!!

 

 

! and ! represents parameters of inequality aversion. They are unique parameters for 

each individual, suggesting variations in economic behaviour. Previous results show that 
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!, as the parameter for measuring inequality aversion when the agent has less money 

than the surrounding agents, has a lager value than ! , which is the parameter for 

inequality aversion when the agent has a larger wealth than others (Fehr & Schmidt, A 

theory of fairness, competition and cooperation, 1999).  

 

To summarize, most studies indicate that social preferences influence decisions. 

However, the extent to which fairness matters varies between studies. It seems to depend 

on the type of game, the framing of the experiment as well as the definition of fairness 

used in that particular case.  

 

2.2.2 Indirect reciprocity and the formation of social norms 

Another concept of relevance for this study, is indirect reciprocity, since it has to do with 

how one generation is influenced by the behaviour of other generations. The notion of 

indirect reciprocity is founded in the well-known reciprocal behaviour, suggesting that if 

A is nice to B, B will be nice to A. Indirect reciprocity in its turn, involves a third person, 

implying that if A is nice to B, B is nice to C or C is nice to A.  

 

Stanca (2009) divides the motivations behind indirect reciprocity into two different 

subgroups; generalized indirect reciprocity and social indirect reciprocity. The generalized 

indirect reciprocity is when a nice action performed by A results in B being nice to 

person C, whereas social indirect reciprocity occurs when a positive act performed by 

person A, to help person B causes person C to help person A.  

 

The underlying causes of generalized indirect reciprocity are related to intrinsic 

behavioural phenomenon while social indirect reciprocity is motivated by strategic and 

so-called extrinsic incentives. In situations where intrinsic motivations for certain 

behaviour are perceived more kindly than actions that are extrinsically motivated, Stanca 

(2009) concludes that generalized indirect reciprocity (A to B, B to C) is stronger than 

the social indirect reciprocity (A to B, C to A). Hence, the strategic motivations have 

limited impact. On the other hand, reputation building is important since it provides for 

cooperation in situations where this would not occur otherwise (Stanca, 2009). Hence, 

acting nice, even if it is for strategic reasons, will improve future possible outcomes. 

However, considering person A, B and C as different generations it is evident that only 

generalized indirect reciprocity will be present. 
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The formation of social norms can easily be related to indirect reciprocity. Fehr and 

Gächter (2000) writes that social norms can be thought of as behavioural consistencies. 

Since indirect reciprocity suggest that if you are nice to someone that someone will be 

nice to someone else it could perhaps be veiwed as an underlying mechnism for the 

formation of norms. Social norms also involve tradition and behaviour in a broader 

perspective. Moreover, Ostrom (2000) convey that social norms are formed due to the 

spread of infomation about other peoples actions and because of rewards, such as 

fairness. 

 

Obviously, indirect reciprocity and the formations of norms are important behavioural 

aspects with regards to climate change. If a subsequent generation do not act in line with 

the advice or history of a previous generation efforts made be the preceding generation 

might be unnecessary. Since the climate problem stretches over numerous future 

generations it is interesting to know whether our actions will influence the decision 

making process of the coming generations. 

2.2.3 The notion of discounting 

Individuals tend to discount utilities that they receive in the future i.e. they value 

receiving a certain amount of cash sometime in the future less than they do receiving the 

same amount today. In an intergenerational setting and in relation to the issue of climate 

change this is likely to imply that costly actions are postponed.  

 

Discounting in behavioural economics relates not only to the calculation of present 

values of future cash flows, but also to decision-making processes concerned with the 

choice of doing something pleasant now or later. Since people discount future utilities, 

individuals choose to do pleasant things today and postpone unpleasant actions. Thus 

discounting future utility, suggests that money and pleasant actions are worth more today 

than they are tomorrow (Wilkinson, 2008). Similarly, in an intergenerational perspective 

discounting encourages a generation to spend more now, on itself, instead of helping 

future generations. In the intergenerational context a generation will not benefit from her 

savings and therefore, rationally, would not let a share of present wealth be forwarded to 

the next generation.  
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Page (1977) argues that standard discounting is a narrow approach, which does not 

consider intergenerational equity and fairness. It is only concerned with intergenerational 

efficiency. Hence, there is a need for discussing other social rules in intergenerational 

decision-making (Page, 1977). In line with this, Sumaila and Walters (2005) include 

personal, social, intergenerational and environmental factors to obtain an appropriate 

approach to analyse and discuss the use of environmental resources. Their approach 

includes behavioural phenomena, such as preference for fairness and ethical social tastes. 

The intergenerational discounting approach that they use is found to discount future 

values less than the standard method they use for comparison. Apparently, including 

aspects such as altruism and intergenerational has an effect. The well-being of 

subsequent generations are worth more than one could expect from the traditional 

model. This is an indication that more money should be put into reducing environmental 

degradation. 

 

In “The behavioral economics of climate change” Brekke and Johansson-Stenman (2008) 

presents a view on discounting in environmental economics. They argue that behavioural 

economics and concepts related to it, should be taken into account. To take an example, 

damage caused to poor individuals in future generations should be taken account of in 

the discount process. The concluding claim is that the discount rate should be lower than 

the average return on investments, suggesting that more money should be put into 

preventing environmental degradation (Brekke & Johansson-Stenman, 2008). 

2.2.4 Behaviour in uncertain and risky situations 

As discussed previously there are many aspects of climate change that are uncertain. 

Thus, it is relevant to examine behaviour and decision making in uncertain and risky 

situations.  

 

Individuals tend to dislike risk. In economics the term for this behaviour is risk aversion. 

The notion of risk aversion can be exemplified by a situation in which an individual 

prefers an option with a lower expected value instead of one with a higher value if the 

latter one is more risky. This indicates that people are willing to pay to reduce the risk. 

This is in fact what they do when they take insurances (see for example Wilkinson 2008).  

 

Risk aversion has been a known as a behavioural phenomenon for a long time. In the 

early literature it was discussed why individuals were not willing to pay the expected value 
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of a lottery thus showing that they were willing to pay to reduce risk. The amount an 

agent is willing to pay to reduce certain risk is known as the risk premium. The risk 

premium must satisfy the following condition; !"!! ! !! ! !!! ! !! , where w 

represents the initial wealth, !  represents the risk and ! signifies the risk premium. 

Without knowing the utility function ! ! !of an agent the premium is difficult to 

measure. However, the premium can be estimated by subtracting the value that an agent 

is willing to pay for a lottery from the expected value of the same lottery (Eechoudt, 

Gollier, & Schlesinger, 2005). 

 

However, according to Rabin and Thaler (2001) other human qualities such as loss 

aversion and mental accounting can explain behaviour in risky situations. The notion of 

loss aversion implies that individuals consider losses to be more important than gains of 

the same size. In other words, people are more averse towards losing than they are fond 

of gaining. This could be related to money as well as to games and sports. The value of 

the good before one owned it is the utility from gaining it, which is lower than the 

possible loss (see for example Wilkinson 2008). The impact of loss aversion on for 

example a lottery can be described by the fear of losing an amount compared to winning 

the same amount. Since the loss has a bigger impact on the utility the expected utility of 

the lottery is reduced, not because of risk aversion but loss aversion (Rabin & Thaler, 

2001). 

 

Mental accounting is a broader name for how individuals evaluate different options with 

regard to outcomes, timing, payment schemes, etc. One aspect of mental accounting is 

concerned with something called Myopic-loss aversion. This relates for instance to 

behaviour that individuals exhibit in the short run but is not preferable in the long run. 

Such as when stocks are bought and sold of to quickly. One other example of mental 

accounting is related to the difficulties individuals can have to integrate for example a 

portfolio choice with their total wealth and income situation (see for example Wilkinson 

2008). Mental accounting will influence the perceived value of a risky option since the 

value is perceived not in relation to total wealth or expected income but separately. This 

also induces people to pay less than the expected value of the lottery (Rabin & Thaler, 

2001). Hence, mental accounting could also explain why people have proven to dislike 

risk. 
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From the discussion above it is clear that risk affects people’s behaviour. Obviously, it is 

essential to understand how people act in risky environments to be able to control 

climate change. However, it is not quite clear how the large risks associated with climate 

change will influence behaviour. Gardiner (2006) writes that, in line with the concept of 

risk aversion, the uncertain situation we are facing will induce people to pay more. On 

the other hand, Ekeli-Skagen (2004) discusses whether the uncertainty of the 

environmental situation can be an excuse for not reducing environmental degradation. It 

provides a reason for earlier generations not to engage in the issue since they can blame 

their actions on ignorance. Nevertheless, the all-pervading theme is that actions should 

be taken and that risk should increase the efforts to reduce climate change.  

2.3 Some relevant articles about experiments 

To be able to analyse intergenerational behaviour with respect to the concepts presented 

I have performed an experiment.  

 

In this final part of chapter two I will guide you through some articles that are of 

particular relevance for the experiment that follows. Focus will be on experiments set up 

to analyse intergenerational problems. Usually an intergenerational setting is created by 

the involvement of several players, making decisions and taking actions sequentially. In 

some of the experiments the focus is on the importance of communication and advice 

between the generations, in other monetary transfers are analysed. A particular kind of 

game involving money transfers is the dictator game. Since the first player, the dictator, 

decides independently how much she is willing to give up to the next player this type of 

game can easily be compared to the intergenerational setting (Page, 2003), where a 

subsequent generation has no possibility to influence the donation of a previous 

generation.  

2.3.1 Games involving communication and advice 

Since climate change is an intergenerational issue it is important to understand how 

individuals in different generations take decisions. If it is not possible to convince the 

present generation to act and take measures to limit the impact on the environment the 

consequences for the coming generations can be grim. This is particularly so since there 

could be points of no return, when the ecosystem breaks down and it is too late to take 

action (Field & Olewiler, 2005). 
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The following four articles focus on the importance of communication between 

generations to form norms and increase cooperation within generations. Schotter and 

Sopher (2003) study whether subjects playing a non-overlapping intergenerational game 

consider actions taken, and advice given, by a previous generation. In the experiment a 

finite number of generations are playing a “battle of the sexes game” within the 

generation. A traditional “battle of the sexes game” is a game with two players who each 

have two options. The players are usually described as a man and woman and the options 

are either to visit the opera or to attend a game of football. Both players are better off 

going together than alone. However, the man would rather go to the football game while 

and the woman would rather visit the opera. In the game they have to make their choices 

simultaneously (see for example Wilkinson, 2008). However, in the intergenerational 

game by Schotter & Sopher, (2003) subjects in the previous generation were able to give 

advice to the subsequent generation on how to act. The subsequent generations were 

also able to see how the earlier generations acted. On the basis of the experiments they 

draw the conclusion that latter generations allow for advice from earlier generations and 

that the advice has a larger impact on the decisions than history.   

 

In 2007 the same authors published an article on the impact of advice in an 

intergenerational ultimatum game. The ultimatum game is played once between two 

players within each generation. Then two people in the next generation will play the same 

game. The players that are assigned the same task, within different generations are 

allowed to communicate with their subsequent generation from whose wealth the 

previous generation also earns some payoff. The conclusions are similar to the previous 

article. Advice has a noteworthy impact on the choice of the subsequent generation while 

the history about the actions of previous players does not matter much. Another 

conclusion concerning the action of the receiver is that his answer depends on the 

expectations. If the receiver is expecting a low donation he is more likely to accept the 

offer. In the article the notion of fairness is also discussed, the conclusion being that it 

does not have a great impact on the decision of the proposer. Nevertheless, the decision 

made by the receiver might have something to do with how they perceive fairness of the 

outcomes of the game. Hence, if the receiver considers the proposed amount as fair he 

will accept the offer and reject otherwise (Schotter & Sopher, 2007).  
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In an intergenerational public goods game, made by Chaudhuri, Graziano and Maitra 

(2006), it was established that communication increases cooperation. However, 

cooperation within the generation decreases over rounds. The game played is a public 

goods game played ten times within each generation, then it is continued by a subsequent 

generation, who also plays the public goods game ten times. The payoff for the first 

generation is higher if the following generation plays well. Thus, there is an incentive for 

the first generation to give meaningful advice to the next one. In the experiment, the 

advice was also divided into different types, with the categories – private, public and 

common knowledge.1 The results of the experiment are consistent with other findings; 

with more communication and advice more people contributes to the public good, thus 

cooperation increases. In addition, when advice is given as common knowledge, the 

subjects will donate even more money to the public good and the efficiency of the game 

will increase significantly (Chaudhuri, Graziano, & Maitra, 2006).  

 

The conclusion that communication is important and that it matters if common 

knowledge is available between generations receives further support in an article based 

on a coordination game that is played within the generation and where players, just as 

earlier, are able to pass on advice to their successor who is playing the same role. Private 

advice given to a successor in a subsequent generation does not render the game 

efficient. However, once the advice is given as common knowledge or almost common 

knowledge cooperation and hence efficiency increases (Chaudhuri, Schotter, & Sopher, 

2009).    

 

In this section four experiments have been presented. All of them are intergenerational 

games focusing on if communication between generations has an impact on efficiency 

and cooperation within the generations. They all conclude that communication is 

important and that norms are more likely to be formed when information about previous 

actions as well as advice from previous players is available. This is important in an 

environmental setting since it gives us some intuition on how to engage future 

generations in finding efficient solutions for climate change. The experiments presented 

also gives insight in what intergenerational experiments can look like.  

                                                
1 Private information is when information is sent forward from one player in the first generation to one player in the 

second generation. In the treatment of public information all players can read all information conveyed by all players in 
the first generation. Common knowledge implies that, on top of that all players can read the information transmitted 
the information is also read out loud for everyone to hear (Chaudhuri, Graziano, & Maitra, 2006).  
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2.3.2 Games involving transfers between generations 

Another “family” of intergenerational games which is relevant for this study focus on the 

willingnes of one or more generations to give up resources or wealth to future 

generations. 

 

Fischer, Irlenbusch and Sadrieh (2004) present an intergenerational public goods 

experiment. In the experiment they have three different treatments; there are two in 

which the situation depends on the future generation, one that has a slow restoration of 

resources and another in which restoration is faster than the degradation of the 

environment. In the third and last treatment the initial resources that each generation 

possess are the same, they do not depend on the actions of previous generations. The 

experiment is based on a production function, !!!!, in which the social optimum 

corresponded to a production of three units of X for each generation. That is, in total the 

social optimum is equal to nine units. The Nash equilibrium of the game was to produce 

six units.2 The game was played between three players within each generation. The payoff 

for the individual in a generation is determined by a fraction of the production function 

(their choice of X in relation to the total X) times the resources of that period, 

determined by the resources of the previous generation and the treatment, slow, fast or 

restart. The fraction of the production function was determined within the generation. 

The experiment was conducted in such a way that no generation knew where they were 

in the sequence of generations, nor did they know how many generations there were, 

although they knew that the number of generations was finite. In the first two treatments 

they knew that their actions would affect the succeeding generation, but they were not 

aware of the choices of the previous generations. The expectation of the authors was that 

individuals are more altruistic - and will exploit the environment less - in the 

intergenerational treatment where the resources of one generation depends on the 

actions of the previous. This view was too optimistic and turned out not be proved; 

individuals choose to free-ride even in the treatment with slow restoration (Fischer, 

Irlenbusch, & Sadrieh, 2004). 

 

The willingness of a generation to share resources with other generations can be studied 

with dictator games. Compared to other games, an advantage with the dictator game is 

that it “isolates the subjects opinions regarding their fair reward relative to that of their 
                                                
2 Nash Equilibrium is defined as an equilibrium in which no player will benefit from changing strategy. The strategy 
chosen is the best response to the strategies of the other players (Mas-Colell, Whinston, & Green, 1995). 
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counterparts without explicitly invoking any strategic or reciprocal considerations” 

(Schurter & Wilson, 2009, p. 130). This implies that experimental results from dictator 

games, that are not in line with standard economic theory, do not depend on strategic 

motivation, but only on psychological and altruistic human characteristics. In standard 

economic theory agents are assumed to be rational and completely selfish. This means 

that they keep all resources they can for themselves and that they in games of this kind 

do not make any strategic considerations. However, it is clear that this is not the whole 

truth. In fact, most people show some preference for the well-being of other people and 

altruistic behaviour can thus be measured (see for example Wilkinson 2008).  

 

In an experiment conducted by Forsythe, Horowitz, Savin and Sefton (1994) it is 

investigated whether offers made in a dictator game can be explained only by fairness.  

This analysis takes its starting point in the fairness hypothesis, which states that “the 

distribution of proposals in the ultimatum and dictator games are identical” (Forsythe, 

Horowitz, Savin, & Sefton, 1994, p. 357). The results show that senders offer higher 

amounts to the receiver in the ultimatum game than in the dictator game. In the dictator 

game, which is more relevant for the purpose of this study, most offers lie between zero 

and half of the total wealth available to the dictator. Approximately a third of the offers 

are equal to zero and a fifth of the offers correspond to half, or more, of the total 

fortune. Since offers of a nontrivial size are made it is clear that the subjects are not only 

selfish. On the other hand, since there is a difference between actions made in the 

dictator and the ultimatum game the results are not consistent with the fairness 

hypothesis (Forsythe, Horowitz, Savin, & Sefton, 1994). 

 

Englemann and Fischbacher (2009) focus on determining people’s behaviour in an 

experimental helping game. They performed an experiment in which the subjects play a 

dictator game for 80 rounds, randomly matched as dictators and receivers. The 

information available differed between the rounds. In either the first 40 or in the last 40 

rounds the subjects played with private information concerning earlier actions. In the 

other 40 rounds information about how the subjects had played before was public. In 

other words, in half of the rounds the actions of the player when acting as a dictator was 

recorded. Then, when that player acted as a receiver her scores were shown to the 

dictator in that specific game. Hence, the subject that played dictator in that round would 

know if the recipient had been generous when acting in the role of a dictator. The 
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analysis focused on determining whether donation size was affected in the situations 

where the dictator knew her answers were recorded or when the recipient revealed that 

she had been generous as a dictator. It was clear that when information about actions 

was recorded dictators became more generous. When a recipient had a score that 

revealed generosity the dictators were slightly more generous than they would have been 

otherwise. The conclusion is that subjects in the roles as dictator acted more generously 

when scores were recorded. Reputation building is thus a strong motivation to increase 

cooperation. However, the situation for the recipients does not change significantly 

between private and public scores, implying that non-strategic helping exists but is trivial 

(Englemann & Fischbacher, 2009).  

 

Bonein and Serra (2007) examined indirect reciprocity in a sequential bargaining game. 

They conducted five variations of the game of which two are of relevance for this thesis. 

The foundation of the two variations was three players playing two dictator games 

sequentially. The first player acted as a dictator and received an amount of money to 

divide between herself and the second player. The second player received this amount 

given by the first player and was then asked how much she would like to send forward to 

the last player. The difference between the two treatments was that in one of them only 

the first player knew how much money she received, suggesting that the two latter 

subjects did not have perfect information. In the other treatment all subjects knew the 

amount at disposal for the first player (Bonein & Serra, 2007).  

 

To analyse indirect reciprocity one has to focus on the second player. Bonein and Serra 

(2007) observed whether ”fair” donations from the first player induced ”fair” donations 

from the second player. Fair donations from the first player were regareded as donations 

approaching two thirds of the initial amount, since there were three partcipating players. 

For the second player a fair donations was thought to exceed 40 percent of the amount 

recieved from the first player. Since the players in the treatment of imperfect information 

did not know how much money the first generation had from the begining indirect 

reciprocity could not be measured in that treatment. Thus, the donations are assumed to 

be only altruistic. The final result showed that actions differ between treatments. It seems 

like the donations were generally lower in the treatment of imperfect information than in 

the treatment of perfect information. Accordingly, indirect reciprocity seems to be 

affecting the behaviour of subjects in the treatment with perfect information. If the first 
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subject donated an unfair amount the second subjects donated on average 28 percent 

while if the donations from the first subjects are fair the average donation to the third 

subjects corresponded 34 percent of their income. To conclude, the results indicated that 

the behaviour of between 28 percent and 55 percent of the subjects was driven by 

indirect reciprocity (Bonein & Serra, 2007). 

 

Cason and Mui (1998) performed an experiment that took its starting point in a dictator 

game and then focused on whether the choice of an agent would change when learning 

how another agent acted in the same situation. The experiment was designed so that the 

seller sets the price of a good, which the buyer has to buy. Hence, the seller was playing 

the dictator. When the subjects started the experiment, they did not know whether they 

were going to be playing the role of seller or buyer. Nevertheless they had to decide on a 

price that they would choose if becoming a seller. Then they were divided into four 

groups and different information was exchanged between the groups. Two of the groups 

exchanged information about which prices they choose and two groups exchanged 

irrelevant information. After they had exchanged information all subjects chose a new 

price. At the final stage it was randomly determined which subjects were to play buyers 

and which subjects would be sellers and if their first or second price would be used. The 

result was that a majority of the subjects choose not to maximizes their own profits and 

that the utility function of those subjects must include both a “pecuniary and a social 

component” (Cason & Mui, 1998, p. 252).  

 

The article by Cason and Mui continued with a discussion of what is considered socially 

appropriate behaviour, with respect to whether the groups that received different 

information acted differently. More specifically, they observed if the group that received 

relevant information changed their decision about the second price level more or less 

than the group that received irrelevant information. The conclusion was that the subjects 

that received irrelevant information changed their prices slightly towards a more self-

regarding price. In other words they increased the price in favour of the seller. The 

conclusion was not the same for the subject receiving information about the chosen 

price level of the other groups. Finally, it was found that the subjects who acted more 

selfishly when choosing the first price changed prices between rounds more seldom 

(Cason & Mui, 1998). From this one can conclude that the subjects become more selfish 
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when playing repeatedly. Nevertheless do the information about the choices of others 

influence the decision making of the subjects in an opposite direction. 

 

The experiments presented in this section focus on transfers between players. Some of 

the experiments are described as intergenerational. The articles are focused on different 

themes. The first one is concerned with how subjects in one generation act when they 

know that their actions will influence subsequent generations. The second article 

presents a dictator game and thus how transfers between individuals could look like 

when there are no strategic motives involved. The following articles are rather concerned 

with cooperation and indirect reciprocity. The experimental results suggest that people 

are affected by the actions of others and generally it seems like about 50 percent will act 

in line with other subjects and/or exhibit indirect reciprocity. In addition, it looks as if 

some sort of social preferences impact decision making in most experiments. 

3 My contribution 
Climate change is perhaps the greatest challenge facing mankind today. Understanding 

the issue and designing policies to cope with it requires research in many different areas; 

natural sciences obviously, but also social sciences. Environmental economics have 

important insights but there are also many issues concerning the behaviour of individuals 

that are important. Not least is it, given the character of the climate change challenges 

facing us, important to study intergenerational behaviour. In this study this is done with 

an experiment.  Some experiments have highlighted similar perspectives previously, 

nevertheless there are several gaps to fill to be able to draw relevant conclusion with 

respect to climate change.  

 

In the economic literature the standard assumption is often that the individuals behave as 

rational, in the sense that they only care about their own wealth and income. In an 

intergenerational setting this would be equivalent to the present generation only caring 

about itself and not about future generations. I will explore if this is true and if not – 

what can explain the divergences. Do generations have preferences for fairness? Do they 

exhibit indirect reciprocity and form intergenerational norms? In addition the experiment 

is set up in a way that makes it possible to how decisions are affected by risk. Will the 

preferences for fairness or indirect reciprocity influence subjects differently when there is 

risk? 



Intergenerational behaviour with regards to Risk, Fairness and the Formation of Social Norms: An Experimental Approach 

 

 26 

 

Some of the intergenerational games presented earlier are focused on social norms with 

regards to communication. Social norms are of great interest for my thesis, but the 

experimental set-up, with games played within the generations and no intergenerational 

transfers do not make it possible to analyse fairness or indirect reciprocity over the 

generations. Neither have these experiments included risk. 

 

The intergenerational game conducted by Fischer, Irlenbusch and Sadrieh (2004) have an 

environmental focus, but the issues they explore are not the same as in my thesis. They 

concentrate on whether people in an intergenerational setting will act in an efficient 

manner and whether they will consider the restoration pace of the environment when 

choosing production levels. However, since the subjects are not aware of the actions of 

the previous generation it is not possible to examine indirect reciprocity or to explore 

behavioural concepts such as fairness between generations.  

 

Forsythe, Horowitz, Savin, & Sefton (1994) conduct an analysis of donations in a 

dictator game. They then compare the results with an ultimatum game to conclude 

whether donations in the games are induced by concerns for fairness. This experimental 

setting only involves two players and indirect reciprocity cannot be examined. Neither do 

they look at fairness in the dictator game exclusively or examine behaviour in risky 

settings.  

 

Bonein & Serra (2007) perform an experiment in which two dictator games are played 

sequentially. Their analysis concerns the second player who plays receiver in the first part 

of the game and dictator in the second part. It is thereby possible to observe whether the 

donation made by the first player will affect the amount donated by the second player. 

However, they do not explore how fairness and indirect reciprocity changes due to future 

risk, which is essential for the issue of climate changes. Basically, there are two major 

differences between their and my experiment. The first one is related to that my 

experiment included a treatment involving risk for future generations. The players in the 

previous generations were not aware of how much money the third player would get. 

Hence, indirect reciprocity and fairness can be analysed from a new perspective. In 

addition, the framing differed. All players in my experiment received an initial income 

and the first player only affected the income of the second player indirectly.  
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To sum up, the experimental set-up used in my experiment is unique in three major 

ways. Firstly, all three players, each representing a generation, receive an initial income 

just as in reality. Secondly, payments made by the generations are not direct transfers 

between generations. Instead the experiment was framed so that payments went to a 

common object and the focus was on how much would be left to the last generation. 

Thirdly, differences in how social norms are formed and the role of fairness are will be 

analysed in the light of the risks involved in the well-being of later generations.   

4 The experiment 
In this chapter I will present the experimental design and describe how the experiment 

was conducted.  

4.1 Design 
The experiment is constructed similarly as a dictator game, played over three generations. 

The first two generations play dictators and the third generation can be viewed as the 

receiver. The obvious difference between this game and other games and experiments 

already performed is the framing. Compared to the standard dictator game there are 

three instead of two players. All players will have an initial income and the payments the 

two dictators make are not made directly to the third generation, but to reduce a debt. 

The debt is framed as being common over the generations and has to be fully repaid by 

the end of the third generation.  

 

Two different treatments will be played; in the first the debt is fixed at 40 SEK and in the 

second it has a distribution and can either be 20, 40 or 60 SEK with equal probability. All 

subjects will start the experiment by completing some exercises to earn their income, of 

60 SEK, from which the payments to the debt are withdrawn. The table below describes 

the situation, with incomes of all subjects included in treatments set to 60 SEK. The size 

of the debt is varied between treatments.   

Table 4:1 Development of wealth over generations. 

Treatment Gen 1 income Gen 2 income Gen 3 income Size of debt 

T1 no risk 60 SEK 60 SEK 60 SEK  40 SEK 

T2 risk 60 SEK 60 SEK  60 SEK  20, 40 or 60 SEK with equal probability 

 



Intergenerational behaviour with regards to Risk, Fairness and the Formation of Social Norms: An Experimental Approach 

 

 28 

All generations will have perfect information with regards to their own, the previous and 

subsequent generations’ incomes. The size of the debt in treatment one and the possible 

outcomes in the second treatment are also known from the beginning. 

 

Each subject is the unique decision maker for their generation and is matched with 

unique subjects in the two other generations. The first generation starts the main part of 

the experiment by choosing their donation. They are allowed a finite number of actions; 

the positive fives and tens smaller or equal to the debt. For subjects in treatment one the 

actions are !!
!
! !! !! !"! !"! !"!! ! !" , the actions for subjects in treatment two 

include some more choices, since the debt could equal 60 SEK, thereby can the actions 

of treatment two in generation one be represented by the following set 

!!
!
! !! !! !"! !"! !"!! !!" ! The payment that subjects in the first generation make 

indirectly influence the choice of the second generation. A strategy-method is used, in 

which each subject in the second generation has to give his or her strategy for all 

different amounts that the previous generation could have donated. The different 

situations that generation one can induce by taking an action are called nodes. Hence, 

subjects in generation two can end up at either nine or thirteen different nodes 

depending on treatment. At each node there exist a set of actions 

!!
!
! !! !! !"!! ! !!"! !!!

!!  for treatment one for treatment two 

!!!!
!
! !! !! !"!! ! !!"! !!!!

!! !!Despite the order of the generations, the subjects in 

the second generation will not find out the actual donation of the first generation until 

they have completed their tests and are about to receive their payment. Finally, the 

payment of the third generation is predetermined by the choices of the two first 

generations. In other words, generation three will pay what is left to pay until the debt is 

fully repaid.3  

4.2 Experimental procedure 

All subjects were students at the first course in either business administration or 

economics at Lund University School of Economics and Management during Spring 

2012. They were recruited at the end of their classes, on two different dates. In total five 

sessions were conducted, four during the first day and a fifth a week later. The 

experiments were conducted with pen and paper in a controlled environment in a 

separate classroom. It took the subjects between fifteen and twenty-five minutes to 

                                                
3 The questionnaires used in the experiment can be found in appendix, section 9.3. 
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complete the experiments. Thereafter it took around five minutes to administer the 

payments and recites. Most experimental sessions were completed in less than thirty 

minutes.  

 

The experiment started with a real-effort game – to make the participants committed to 

their income – and a couple of control questions – to make sure that everyone 

understood the instructions and the experimental set-up. The real-effort game consisted 

of four simple mathematical questions constituting a sequence of addition, subtraction 

and multiplication of integers. All questions had to be answered correctly before the 

subjects were allowed to continue to the second part of the experiment. The effort game 

also laid ground for the income of 60 SEK and thereby also the payment the subjects 

were to receive. The payment they got for participating in the experiment was their 

income of 60 SEK minus the amount they choose to donate to the common debt.  

 

The main part of the experiment was concerned with the size of donation of the 

subjects. Generation one and two encountered the main part when they had completed 

their control questions. Then some questions with regards to beliefs and expectations 

about the payments of other generations followed. The last part of the experiment 

included questions regarding political opinions, willingness to donate money to ensure 

environmental sustainability and if the subjects recycle or donate to charity. The set-up 

for the third generation was somewhat different; after completing the first part, including 

real-effort game and control questions, the subjects answered the questions regarding 

beliefs about the other generation, proceeding with finding out the sum that they have to 

donate. Lastly they answered the same questions as the other generations, concerning 

political standpoints, actions and willingness to pay for environmental sustainability etc. 

4.3 Participation and matching 

There were 120 subjects participating during the two days of running the experiment. 

The number of subjects in each treatment and generation varied between nineteen and 

twenty-one. The administration of matching subjects and handing out payments was 

conducted on the spot. 

 

To match subjects in generation one, two and three with one another letters were written 

on each paper before the experiment was conducted. Naturally, subjects in a treatment 

were only matched with subjects in the same treatment. Questionnaires for the subjects 
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in treatment one had letters from A to T, in each generation. Thus, there were in total 

three papers with the letter A, one questionnaire belonging to a subject in generation 

one, one for generation two and one for the third generation, henceforth called a set of 

matched questionnaires. The distribution of matching letters on the questionnaires was 

similar for the second treatment, but with different letters. The matching of payment was 

made when the subjects walked up to the registration desk where we manually looked at 

the corresponding letters over the generations. 

 

In the second treatment the debt had to be determined for each set of matched 

questionnaires. The possible values were 20, 40 or 60 SEK with equal probability. The 

first and the second letter in the sequence of letters, corresponding to subjects in 

treatment two, were randomly assigned a debt with help from a dice. In the succeeding 

sequence of letter every third received the corresponding debt size. 

 

Table 4:2 Number of participating subjects in generations and treatments 

Generation/Treatment Number of 

subjects 

Random matching 

Generation 1 Treatment 1 19  

Generation 1 Treatment 2 20  

Generation 2 Treatment 1 20 T matched to G in generation 1. 

Generation 2 Treatment 2 21 LL matched with AA in generation 1. 

Generation 3 Treatment 1 19 T did not play. 

Generation 3 Treatment 2 21 LL matched with AA in generation 1 and LL in 

generation 2. 

 

As evident from the table there were not the same amount of subjects in each treatment. 

Since the number of participants in each treatment and generation did not correspond 

some subjects had to be matched with other subjects. These matching were made 

randomly with a dice. Questionnaires that were already filled out were gathered and 

divided into parts, corresponding to numbers on the dice. This procedure was repeated 

until a unique random match was found. 

4.4 Hypotheses 

According to standard economic theory the subjects in the first two generations would 

choose not to pay to the common debt, implying that the third generation would have to 

pay all. However, as evident from the previous chapter, experiments conducted in similar 

manner show that this is not what normally occurs.  
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The first hypothesis takes this as its starting point along with previous experiments of 

dictator games and I assume that most subjects will contribute to the debt.  

 

Hypothesis one: A majority of the subjects in the first two generations will make donations that are 

larger than zero. 

 

There can be several reasons for such behaviour. Examples are concepts as altruism and 

inequality aversion. The intergenerational set-up used in the experiment might also 

induce a more generous behaviour. Due to the instructions the subjects might also feel 

like they have to pay to the debt, since it is framed as a “common debt”.  

 

The second hypothesis about donations is related to the notion of risk aversion. Due to 

the presence of risk there are reasons to believe that the first and second generation in 

the second treatment will pay a larger sum compared to subjects in the first treatment.  

 

Hypothesis two: Subjects in generation one and two in treatment two will pay more than subjects in 

treatment one. 

 

The second hypothesis will be analysed with significance-tests where the actions of the 

different treatments will be compared.  The reasons behind the discovered behaviour will 

also be examined and discussed at a later stage in the analysis. 

 

The third and fourth hypotheses are related to indirect reciprocity and the formation of 

social norms. How to measure if the first generation form norms is not evident. In the 

following analysis of indirect reciprocity the phenomenon will be regarded both in 

absolute and relative terms. The third hypothesis states that subject will exhibit indirect 

reciprocity in an absolute manner. Hence, if an increase in donation from generation one 

induces subjects in generation two to increase their donation norms are formed. 

 

Hypothesis three: Subjects in generation two will exhibit indirect reciprocity and a norm-forming 

behaviour with respect to absolute donations. 
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The fourth hypothesis is related to the formation of relative norms. The basis of the 

analysis will be how much subjects in treatment two choose to pay in relation to the debt 

remaining after subjects in generation one have made their choice. If the relative part of 

the remaining par increases concurrently with an increase of payment in relation to the 

initial debt made by generation one.  

 

Hypothesis four: Subjects in generation two will exhibit indirect reciprocity and a norm-forming behaviour 

with respect to relative donations. 

 

Fairness could be a motivation for indirect reciprocity, implying that generation two 

wants to pay as much as generation one. However, since there are three players involved 

in this experiment indirect reciprocity could imply a relatively small (or a large) donation 

to generation three. On the other hand, preference for fairness with regards to the third 

generation might suggests that the differences in donation between generation one and 

two could be small (or large). Hence, in these situations the differences in wealth might 

not be deliberate but stimulated by a social preference being stronger than another. With 

this in mind, it is clear that the social preferences, such as indirect reciprocity and 

fairness, might work in opposite directions. Additionally, fairness with respect to 

generation one and fairness with respect to generation three might also be contradictory. 

For those reasons the fifth hypothesis is formulated as follows: 

 

Hypothesis five: Fairness will be an underlying motive for donations of the subjects in generation two, 

either in relation to generation one, three or both.  

 

Comparing actual donations between the three generations will form the analysis with 

regards to the fifth hypothesis. If donations coincide they will be regarded as fair. With 

the model of inequality aversion created by Fehr and Schmidt (1999) I will also explore 

whether fairness compared to the first or the third generation seem more important to 

subject in the second generation. Moreover, fairness as an underlying motivation for the 

donations made by subjects in generation one will be discussed briefly. 

5 Results 

In this chapter the results will be presented and some conclusions will be drawn with 

respect to a statistical analysis. The discussion will be limited until the next chapter.  
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5.1 Overview of the data 

In this section average donations of generations and treatments will be compared, both 

with descriptive statistics as well as tests of significance. It is important to remember two 

things in the following analysis. Firstly, the third generation did not have an actual choice 

but had to repay what was left of the debt. Secondly, subjects in generation two give their 

strategy at each different node. However, when analysing actual donations only the 

choices matched with actions of the previous generation matters. The first part of this 

analysis focus only on actual donations.  

 

The figure below provides comparable bars corresponding to the average payment in 

each generation and treatment. In treatment one, generation three contributes the most, 

then come generation one and lastly generation two. In treatment two the first 

generation donates the most followed by the second and lastly the third.   

 

 
Figure 5:1 Average donation by generations and treatments 

To analyse if the differences in the average donations are significant I will use the non-

parametric Mann-Whitney test. In addition, the distributions will be examined for each 

generation and treatment to see if they are normally distributed. According to the Jarque 

Bera-test the null hypothesis of normality cannot be rejected, except in generation one 

treatment two. The t-test will be used as a complement to the Mann-Whitney tests in all 

comparisons except when the Jarque-Bera test suggested rejection of normality. The 

results of the Mann-Whitney and the t-test are shown in the table below.  
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Table 5:1 Statistical analysis with regards to differences between treatments and generations 

Generation/ 

Treatment 

T-test 

t-statistic 

 

one-sided p-value 

Mann- 

z-statistic 

Whitney  

two-sided p-value 

G1T1-G2T1 1,31 0,099 1,25 0,210 

G1T1-G3T1 -0,57 0,285 -0,75 0,452 

G2T1-G3T1 -1,95 0,030 -1,88 0,060 

G1T2-G2T2*   0,34 0,738 

G1T2-G3T2*   1,65 0,100 

G2T2-G3T2 1,25 0,111 1,34 0,179 

G1T1-G1T2*   -1,00 0,320 

G2T1-G2T2 -1,47 0,075 -1,40 0,163 

G3T1-G3T2 1,37 0.091 1,58 0.113 

* The distributions of the outcome are not normally distributed in Generation one treatment two (G1T2) 

The differences between generations are generally not significant using a level of 

significance corresponding to five percent. Looking at the p-value extracted from the 

Mann-Whitney test only the difference in donations between generation three and 

generation two in treatment one as well as difference in donations between generation 

one and generation three in treatment two are significant at a level corresponding to ten 

percent. If we increase the limit further and inspect the one-sided p-values extracted 

from the t-test we can conclude that the average donation from generation one is 

significantly larger than the average donation from generation two in treatment one.  

 

On row two, four and six in the table you will find that the differences between 

generation one and three in treatment one, generation one and two as well as generation 

two and three in treatment two are not significant. Judging from the high p-values the 

null hypothesis of equal means cannot be rejected.  

 

The average donation is significantly larger in treatment one than in treatment two when 

analysing differences within the third generation. Since the donations made by the third 

generation are dependent on the actions of the previous generations this implies that the 

average of generation one and two together can be analysed by the figure. Larger 

payments by subjects in generation one treatment one imply that the first two 

generations has paid less. Hence, the significant difference implies that subjects in 

generation one and two together pay more in the second treatment than they do in the 

first treatment. In addition the donations from subjects in the second generation are 

significantly larger in the second treatment than in the first treatment. It is also worth 

mentioning that the comparison of treatments in generation one suggest that treatment 
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two induces a larger willingness to pay to reduce the debt. However, the statistical 

analysis shows that this difference is not significant. 

 

The statistical analysis of the strategies given by the subjects in the two treatments in 

generation two differs significantly on every node. Subjects in treatment two consistently 

show a larger willingness to pay, at some nodes the difference is strongly significant, as 

you can read from the table below, including z-statistic and p-values from Mann-Whitney 

tests. To get a visual picture of the differences in the strategies look at figure 5:2 in 

section 5.3.  

 

Table 5:2 Statistical analysis of treatment two compared to treatment one 

donation by generation one: z-statistic two-sided p-value 

zero -2,16 0,031 

five -2,03 0,042 

ten -2,68 0,007 

fifteen -2,27 0,023 

twenty -2,32 0,020 

twenty-five -2,61 0,009 

thirty -3,10 0,002 

thirty-five -3,27 0,001 

forty* -4,36 0,000 

* not relevant since the first generation had already paid of the debt in treatment one.  

A conclusion with regards to both the first and the second hypothesis can now be made. 

It has been shown that size of donations varies slightly between all generations and 

treatments and that the average amount donated is larger than zero in each variation. 

About 85 percent of the agents donated more than zero. In accordance with other 

experiments involving dictator games we can conclude that agents are not only 

concerned with their own wealth but also the wealth of others. Moreover, since 

donations in treatment one are larger than donations in treatment two for the third 

generation it can be concluded that subjects in treatment two pay more than subjects in 

treatment one in the two first generations. Thus the first and the second hypotheses are 

correct.  

5.2 Analysis with respect to risk aversion 

The following analysis will be made with regards to the differences between treatments. 

The variation is assumed to be closely linked to the notion of risk aversion. Due to 

duality in analysing insurance and portfolio choices, payment to reduce risk and how 
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much a subject would pay to participate in a lottery can be compared (Eechoudt, Gollier, 

& Schlesinger, 2005). Differences in donations will be compared with answers that the 

subjects have given in a question concerned with how much they are willing to pay to 

participate in a lottery. In the lottery used as a reference the question the subjects are 

asked is how much they would pay to participate in lottery that would either give them 

zero, 20 or 40 SEK with equal probability. Most subjects answer that they are willing to 

pay a lower sum than the expected value of the lottery.  

 

The uncertainty in treatment two is induced by the distribution of the debt.  Instead of 

being fixed it will either be 20, 40 or 60 SEK with equal probability. The actual debt size 

will be presented to the third generation, concurrently as they are told to pay back the 

remaining part.  

 

The analysis concerning differences between treatments in generation three proved to be 

significant. Hence, the subjects in generation one and two paid larger amounts in 

treatment two than in treatment one. Since the only thing that differs between treatments 

is the debt, which is either fixed or risky, I will continue the analysis of how risk aversion 

influence the choice of donation. The discussion will also regard possible differences 

with respect to risk aversion when subjects are concerned with their own money or other 

peoples’ wealth.   

 

To start, I am going to explain the basic reasoning behind the comparisons that will be 

made. When participating in the lottery one could either gain zero, 20 or 40 SEK. The 

expected value of the lottery is thereby 20 SEK. In treatment two the subjects face a 

situation in which the size of the debt is unknown and can either be 20, 40 or 60 SEK 

with equal probability. If neither of the first two generations contributes to reduce the 

debt the third generation will have to pay the whole debt. Since all subjects has an 

income of 60 SEK the outcome for a subject in the third generation will either be zero, 

20 or 40 SEK, if the two previous generations choose not to contribute. Thereby is 

expected value outcome for the third generation 20 SEK if the first to generations do 

not contribute. Hence, the third generation face the same distribution of outcomes as the 

lottery provides.  
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The expected value of the lottery is 20 SEK. Despite this the average willingness to pay is 

only about 13 SEK. The risk premium for the lottery can be calculated by subtracting the 

average lottery payment from the expected value of the lottery (Eechoudt, Gollier, & 

Schlesinger, 2005). Thereby we receive a risk premium of seven.  

 

The answers with regards to donation size can be looked at in a similar manner. The 

table below shows mean values of donation, using actual donation size from generation 

two. The average amount that the subjects were willing to pay to participate in the lottery 

is also stated. Concerning the lottery payment a handful of subjects wrote that they 

wanted to pay “less than 20 SEK”. The values observed in the table have an average 

between interpreting “less than 20” as zero and as 19 SEK.  

Table 5:3 Lottery payment and differences in donations between treatments 

Generation Average lottery 

payment  

Average donation 

size treatment one  

Average donation 

size treatment two 

Difference in donation 

size between treatments  

Generation 1 14,3 13,7 17,5 3,8 

Generation 2 12,5 10,8 14,8 4,0 

Total  13,3 (average) 24,5 32,3 7,8  

 

The difference between the average in treatment two compared to average paid in 

treatment one is interpreted as the risk premium. Thus, a payment made to reduce the 

risk for the third generation. The total risk premium that the subjects are paying together 

in the two generations amounts to almost eight SEK. Hence, the risk premium 

withdrawn from the lottery analysis is almost of the same size as the risk premium paid 

by generation one and two in treatment two. Explicitly, generation one and two in 

treatment two take the whole burden of risk when compared to the same generations in 

treatment one. 

 

The slight difference between the risk premium of the lottery compared to the risk 

premium paid in the experiment could be due to the fact that the donations form the 

basis of an actual payment, whilst the lottery is only imaginary. Hence subject express 

that they are willing to pay more than they are in a situation when there is no actual 

money involved. Thus they say that they would pay for a lottery that they would not pay 

for. Consequently, the total risk premium paid in the experiment exceeds the risk 

premium of the lottery. The difference is insignificant, though. According to Andersson, 

Holm, Tyran and Wengström (2012) people often assume that the surrounding 
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population exhibits the same risk-preferences. Thus, the conclusion is that it is not a 

coincidence that the risk premium exhibited in the lottery and the risk premium paid by 

the first two generations to reduce the risk for the third generation are the same.  

 

Another interesting finding is that, despite that the subjects in generation one and two 

are not exposed to the risk they pay the same risk premium as they would do if they were 

exposed to the risk themselves. The correspondence between the lottery risk premium, 

which is made with regards to their own wealth, and the risk premium paid with respect 

to the debt, made with regards to generation three, imply that the subjects exhibit the 

same risk preferences for their own wealth as for the wealth of others. This is also in line 

with the conclusion made by Andersson, Holm, Tyran and Wengström (2012) stating 

that risk preferences for others are similar to risk preferences with respect to own wealth.  

 

From this analysis it is clear that the subjects pay to reduce risk in the second treatment. 

The risk premiums withdrawn from differences in payments and the lottery question are 

consistent. The results are in line with previous research with regards to expectations on 

other people’s preferences as well as risk taking on behalf of others.  

5.3 Indirect reciprocity and the formation of social norms 

The discussion in this section will focus on the formation of social norms and indirect 

reciprocity. However, I will also to some extent touch on how the role played by 

attitudes towards fairness, a topic to which the next section in this chapter is devoted. In 

more concrete terms, the following analysis deals with the decisions by the second 

generation; how they are influenced by the behaviour of the first generation and also to 

some extent by their attitudes to fairness.  

 

As mentioned in section 4.4, social preferences such as fairness and indirect reciprocity 

might, in some situations, influence the decisions in opposite directions. For instance, if 

the second generation is more influenced by the decisions in the first generation than by 

being fair to the third generation, the subject might look either selfish or generous when 

related to the third generation. Consequently, indirect reciprocity and fairness might lead 

to contrasting results depending on which generation is considered more important.  

 

Since the framing of the experiment involves a finite debt equality in comparison to the 

third generation might decrease or even cancel out the effect of a reciprocal behaviour.  
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Hence, to be able to study indirect reciprocity and social norms I am going to perform 

two different analyses. The first one takes its starting point in absolute values of 

donations while the second analysis is founded on donations from generation two in 

relation to the debt remaining after generation one has made a choice.  

 

The absolute analysis based on absolute values of donations takes its starting point in 

figure 5:2. Looking at the data it is not obvious which subjects do or do not exhibit 

indirect reciprocity. However, it is clear that the average donations from generation two 

decreases slightly when the donation from generation one goes up. Since generation two 

does not follow the example set by generation one this suggests that, on average, 

absolute norms are not formed. However, the observed results could also reflect that the 

second generation is interested in what generation three will have to pay. Having said 

this, it is clear that subjects in generation two are not only focused on equalizing 

payments between them and generation three since the marginal change does not 

correspond to minus one. If the second generation aimed to equalize payments between 

them and the following generation, they would decrease their donation by five SEK 

when first generation increased donation by five SEK. However, comparing the bars 

when generation one increases their donation from five to ten SEK average donations 

from the second generation is decreasing with one SEK in treatment one and is stable in 

treatment two.  

 

 
Figure 5:2 Difference in donation between treatments in generation two 

However, the following analyses of indirect reciprocity based on absolute and relative 

values will focus on individual subjects and not average donations. The definition of a 

subject exhibiting indirect reciprocity in the absolute analysis based on absolute values is 
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a subject that increases the size of donation when generation one also increases their 

donation, at least at one point. The positions that generation one can put generation two 

into, by donating zero, five, ten, etc., are called the decision nodes of generation two, or 

nodes induced by generation one. Since an increase in the donations made by generation 

two between two nodes in which generation one has increased their donations 

corresponds to an increasing marginal payment4, it is possible to define the reciprocal 

agents as subjects showing increased marginal payment between at least two nodes. Out 

of the 41 subjects participating in the second generation 13 subjects exhibited increasing 

marginal willingness to pay at least once between the nodes. This can be seen in table 9:1 

in appendix, where the strategies of all subjects are displayed. The particular behaviour of 

these subjects implies that they were influenced by the first generation, and that the first 

generation established some type of social norm when they made their choice. Separating 

the treatments, the second showed a higher degree of norm forming, since almost half of 

the subjects follow the choices of the previous generation. In treatment one this was true 

for only a fifth of the subjects.   

 

This is however not the only method one can use to analyse indirect reciprocity and the 

formation of norms. I will continue the analysis and look at relative donations. 

Donations from generation two will be compared to the size of the debt remaining after 

the subjects in generation one have made their choice. In figure 5:3 relative donations are 

displayed. The values on the x-axis correspond to the part of the initial debt that is paid 

by generation one at each node. The y-axis in its turn represents how large part of the 

remaining debt that is paid by two. The bar most to the left, in the groups of three bars, 

is the average payment of subjects in treatment one divided by the remaining expected 

debt at that node. The bars both in the middle and to the right shows the average 

payments made by subjects in treatment two in relation to what is remaining of the 

expected debt of 40 SEK and the maximal debt of 60 SEK respectively. 

 

Clearly average payments made by subjects in treatment two divided by the expected 

debt increases over the nodes. In addition, the average relative payment from subjects in 

treatment one (the bar to the left) is slightly increasing over all nodes. However, average 

                                                
4 Marginal payments are calculated by subtracting strategy choices, made by generation two, at two different nodes and 
dividing the sum by the difference between these nodes.   
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donations in treatment two compared to what is remaining of the maximal debt 

fluctuate. 

 
Figure 5:3 Average relative donations 

Similarly to the absolute analysis the relative analysis will examine the behaviour of each 

subject. This is done on the basis of table 9:1 found in appendix, page 63-64. The table 

displays strategies given by each subject in generation two. The head of each column 

represents a different node generation one can induce. In the same cells the relative 

amount generation one pays with regards to the initial expected and maximal debt are 

also stated in brackets. Each row in the table corresponds to the strategy of a unique 

subject in the second generation. Subjects in treatment one face a debt of 40 SEK, thus 

there are only nine relevant nodes. Subjects in treatment two face an uncertain debt 

either of 20, 40 or 60 SEK with equal probability. The implication is that there are 

thirteen relevant nodes.  In each cell the first number is the strategy choice of the specific 

subject. The second, round bracketed, number is their strategy choice divided by the 

(expected) debt remaining after generation one has made their donation, at that specific 

node. Lastly the number in square brackets is calculated as the strategy choice divided by 

the remaining amount of the maximal debt after generation one has made a donation. 

 

The strategies and the relative payments of each subject are observed at each node. 

Subjects who display a consistent increase in relative payments in comparison to what 

remains of the (expected) debt are though of as agents acting in accordance with norms. 

Since the subjects had a limited set of actions including only fives and tens, they are 

allowed to display one or two shortfalls where a decrease in relative payment occur and 
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still be regarded as norm forming. The last node at which the first generation would pay 

the whole (expected) debt is not included in the analysis.  

 

From the analysis it is clear that many subjects choose to pay a larger part of the 

remaining debt if they are at nodes where the first generation have chosen to be 

generous and have paid a large part of the remaining debt. In treatment one there are 

nine subjects who are increasing their donations and only one or two shortfalls5. In the 

analysis concerning subjects in treatment two there are two variables to consider. Firstly, 

if the subjects would think about the uncertain debt as the expected outcome of the debt, 

there are 15 participants who are increasing donations with one or two shortfalls up until 

the expected debt is reached. However, studying the relative donation over the whole 

spectrum of possible donations from generation one with respect to the maximum debt 

of 60 SEK the number of subjects who is constantly increasing donations, with at most 

two shortfalls, is only three.6 The analysis will mostly consider the reciprocal behaviour 

with respect to the expected debt since the first nodes are the most interesting because of 

the finite debt. Accordingly, the number of subjects who show that they are influenced 

by a sequence of enlarging payments made by generation one, is larger in this relative 

analysis compared to the analysis of marginal increase of donations.  

 

There are some general conclusions to make. With respect to all observations, about a 

third of the subjects in the analysis of absolute donation, seem to be influenced by the 

choices of the first generation and exhibit indirect reciprocity and norm-forming 

behaviour. In the analysis concerning relative donations 24 out of 41 subjects behave in 

line with the previous generation over the first eight nodes. It is clear that the 

observations regarded as norm-forming in the treatments are more numerous in the 

relative analysis than in the absolute. Moreover, all subjects exhibiting indirect reciprocity 

according to the absolute analysis are also included in the group of subjects that 

demonstrate indirect reciprocity in line with the relative analysis.  

 

While analysing the treatments separately it seems like the formation of norms is more 

common in treatment two than in treatment one. This result is also confirmed 

                                                
5 The subjects are; A, B, F, G, J, K, L, N and S. 
6 The subjects who are reciprocal with respect to the expected debt are; X, Z, Å, Ä, Ö, AA, BB, CC, DD, FF, HH, II, 
KK, LL, MM. Out of them are only Å, BB and HH reciprocal with respect to the whole spectrum of nodes. 
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statistically.7  In the analysis of marginal payments five subjects in treatment one and nine 

in treatment two seem to be influenced by the previous generation and thus forming a 

norm. In the relative analysis with respect to the expected debt there are nine compared 

to 15 subjects exhibiting this behaviour. In total almost a third exhibits a norm-forming 

behaviour according to the absolute analysis and at least 50 percent act consistent with 

the previous generation in the relative analysis. This confirms the fourth hypothesis but 

rejects the third.  

5.4 Analysis with respect to fairness 

In the final part of the experiment several subjects write that they want to pay the same 

amount as the other participants, and that they want final wealth of all generations to be 

equalized. Thus the subjects seem to be concerned with fairness, aiming to pay an 

amount in accordance with at least one of the subjects they are matched with.  

 

The analysis of fairness takes its starting point in the model created by Fehr and Schmidt 

(1999). The basics of the model of inequality aversion were explained previously. 

However, to recapture some of information about the model presented earlier one could 

say that ! represents degree of jealousy and ! corresponds to a parameter measuring 

guilt. Hence the subjects being selfish can be expected to have a large ! and a ! that is 

quite low, whereas the generous agents are expected to have a low or non-existent ! and 

a high !! The function is found below.  

 

!! ! !! !
!

!!!
!"# !! ! !! ! !

!

!!! !
!

!!!
!"# !! ! !! ! !

!

!!!   

 

Fehr and Schmidt conclude that the model predicts extreme values when applied to a 

dictator game. As you can see in the model above a!! ! !!! will induce the agents to pay 

nothing and a ! ! !!! imply that the agents are best off when incomes are equalized 

(Fehr & Schmidt, 1999, p. 848).  This is independent of the agents value of !, which will 

only be applicable if the agent i has a smaller income than agent j. Fehr and Schmidt 

compare their model to results withdrawn form the experiment by Forsythe et al. (1994). 

They conclude that the outcomes were not in line with the data provided. However, the 

model can still be used to discuss possible tendencies, such as which generation subjects 

                                                
7 Differences in results between treatments were tested with the non-parametric Mann-Withney significance test. The 
two sided p-values corresponds to 0,1205 in the absolute analysis and 0,0899 in the relative analysis.  



Intergenerational behaviour with regards to Risk, Fairness and the Formation of Social Norms: An Experimental Approach 

 

 44 

in generation two consider as most important i.e. which generation they would want to 

be fair to.  

 

Fehr and Schmidt present a distribution of preferences displayed in an ultimatum game. 

According to this distribution the most common values of ! either is zero, 0,25 or 0,6 

and ! is zero, 0,5, one or four (1999, p.844). I will assume that there are two types of 

agents in my population. The first type is assumed to have a ! corresponding to 0,6 and 

! equal to zero. The second type will be an agent with a ! of 0,25 and ! of one. Thus 

the model predicts that the agent of type one would try to donate an amount that 

corresponds to an equal income of all agents. Since the value of income kept to oneself is 

larger than the value gained from increased equality the second person with a ! of 0,25 

would not donate anything to the other agents.  

5.4.1 Fairness in generation one 

Subjects in generation one cannot determine how the succeeding generations will act. 

They can only choose an amount to donate and hope or expect certain behaviour from 

the following generations. In relation to the two types of agents presented agents of type 

one would choose to donate 13 SEK since that is the amount corresponding to a third of 

the (expected) debt. Agents of type two would be expected to keep their income to 

themselves. 

 

Studying figure 5:4 below, it is clear that the most frequent amount donated by subjects 

in generation one treatment one is 15 SEK. Out of the possible actions, donating 15 

SEK is the closest action if one wants an equal distribution over the generations. 

Payments that exceed this amount can also be viewed as relatively consistent with the 

model. Since ! equals zero the agents are not jealous and a distribution of incomes to the 

agents’ disadvantage would not imply a lower utility from jealousy. However, since the 

giving away more money changes also the absolute income of the agent this behaviour 

cannot be fully explained with the model.  
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Figure 5:4 Choice of donation per subject in generation one 

 

 

Agents of type two would not donate anything to succeeding generations. In treatment 

one only two agents behave like this. There are also some agents who have chosen to 

donate an amount not suggesting complete inequality or equality. This behaviour cannot 

be explained by the model but is, nevertheless, present in both treatments. 

 

In treatment two the most common donation is 20 SEK. Since the treatment involves 

risk, and the worst-case scenario imply that the third generation will face a debt of 60 

SEK, donations of 20 SEK can be regarded as fair. Because of variations in preferences 

for risk a donation of 15 SEK can still be thought of as fair. Hence subjects that are of 

type one would donate either 15 or 20 SEK. Figure 5:4 display that half of the subjects 

exhibits this behaviour. Four subjects does not contribute at all, thus, they act in 

accordance with the agent of type two. 

5.4.2 Fairness in generation two 

Since the actions of the second generation depend on answers from the first generation 

and determines payments of the third generation the analysis is not as straightforward as 

for subjects in generation one. Table 5:4 below display actual (expected) donations by 

matching subjects over all three generations. It is also stated whether the actions by the 

second generation taken are generous, equal, stingy or selfish compared to the donations 

of the first or third generation respectively. Subjects in generation two who have paid an 

equal amount as for instance generation one are presented as equal in the column called 

“Relation to G1”. Generous subjects have paid more than generation one or generation 

three respectively. Hence stingy and selfish subjects have paid less than the matched 

subjects in the other generations. The difference between stingy and selfish subjects lies 
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in the average donation over strategies, if the subject has donated five SEK or more on 

average she is considered as stingy. If the average donation over the strategy is lower the 

subject is thought of as being selfish.  

 

The order of the subjects in the table originates from a comparison with respect to the 

average donation size over each strategy, with values presented in the fourth column 

from the left. Calculations of the variable are made as follows; the choices of donation 

made by generation two, at each node induced by generation one, are added together. 

Secondly, the sum is divided by the number of nodes. Subjects with larger average 

payments are on top of the table.  

 

Table 5:4 Categorization of subjects with respect to fairness 

Subject - 

Treatment 

Average over 

strategies 

Actual G1 

donation  

Actual G2 

donation 

Expected 

donation G3 

Relation 

to G1 

Relation 

to G3 

Estima-

tion of !  

BB - T2* 20,38 20 20 0 Equal Generous 0,5 

HH - T2* 20 10 25 5 Generous Generous 0 

FF - T2* 16,92 10 25 5 Generous Generous 0 

AA - T2* 16,54 20 20 0 Equal Generous 0,5 

Z - T2 15 0 25 15 Generous Generous 0 

A - T1* 13,89 15 20 5 Generous Generous 1 

Å - T2* 13,85 0 15 25 Generous Stingy 0 

Ä - T2* 13,46 0 5 35 Generous Stingy 1 

F  - T1* 13,33 20 20 0 Equal Generous 1 

KK - T2 13,08 60 0 -20 Stingy Generous 0 

MM - T2 13,08 20 20 0 Equal Generous 0,5 

DD - T2 12,69 20 20 0 Equal Generous 0,5 

Ö - T2 12,31 20 20 0 Equal Generous 0,5 

L  - T1 12,22 0 20 20 Generous Equal 0 

JJ - T2* 12,08 0 40 0 Generous Generous 0 

I  - T1 11,67 0 20 20 Generous Equal 0 

J  - T1 11,11 10 15 15 Generous Equal 0 

M - T1 11,11 10 15 15 Generous Equal 0 

X - T2* 10,83 40 10 -10 Stingy Generous 0 

C  - T1 10,56 20 10 10 Stingy Equal 0 

CC - T2 10 15 20 5 Generous Generous 0 

G  - T1 9,44 30 5 5 Stingy Equal 0 

O  - T1 8,89 15 10 15 Stingy Stingy 0,5 

R  - T1 8,89 5 15 20 Generous Stingy 0 

B  - T1 8,33 20 10 10 Stingy Equal 0 
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II - T2* 8,08 20 10 10 Stingy Equal 0 

NN - T2 7,69 20 10 10 Stingy Equal 0 

H  - T1* 7,22 15 10 15 Stingy Stingy 0,5 

N  - T1 7,22 15 10 15 Stingy Stingy 0,5 

K  - T1* 6,67 15 15 10 Equal Generous 1 

W - T2 6,15 10 15 15 Generous Equal 0 

E  - T1 5,56 10 10 20 Equal Stingy 1 

S  - T1 5 10 5 25 Stingy Stingy 0,5 

LL - T2 5 15 10 15 Stingy Stingy 0,5 

D  - T1 2,78 15 5 20 Selfish Selfish 0,5 

GG - T2 2,69 20 0 20 Selfish Selfish 0,5 

Q  - T1 2,22 20 0 20 Selfish Selfish 0,5 

T  - T1 2,22 30 0 10 Selfish Selfish 0,5 

P  - T1 1,67 15 0 25 Selfish Selfish 0,5 

Y - T2 0 20 0 20 Selfish Selfish 0,5 

EE - T2 0 30 0 10 Selfish Selfish 0,5 

* subjects that exhibit indirect reciprocity in the absolute analysis (through increasing marginal payment between at 
least two nodes induced by generation one) 

 

Most agents that have chosen to pay an equal or generous amount to one or the other 

generation, will be thought of as agents of type one. With respect to the agent of type 

two the table display that there are only two subjects that would have chosen to donate 

zero at every node induced by generation one. There are, however, seven subjects who 

did not donate anything. Six of them are regarded as being selfish and are thus classified 

as agents of type two. The last subject was matched with a subject in generation one that 

donated 60 SEK. Since that subject had already fully repaid the debt the second 

generation could not donate anything.  

 

Since agents differ in their behaviour towards the other generations I will introduce an 

additional parameter into the model by Fehr and Schmidt. As evident from the data and 

the previous analysis some subjects seem to be concerned with the actions of the 

previous generation. However, this does not apply to all subjects. Some seem to be more 

concerned about the situation with regards to the third generation. Hence the parameter 

will put different weights on differences between the first and the second generation than 

between the second and the third. The modified function looks as follows: 

 

!! ! !! ! ! !!!"# !! ! !!! ! ! !!!"# !! ! !!! ! ! 

! !! ! !!!"# !! ! !!! ! ! !!!"# !! ! !!! !  !!!!! ! !!!  
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The parameter !  will approach one if the agent in generation two would only be 

concerned with inequality in relation to the previous generation. If ! ! !!! the adjusted 

and the standard model would be the same for games including three players. In the 

rightmost column the parameter, !, has been assessed with respect to which generation 

subjects in generation two are more influenced by. The foundation of the rough 

estimation is whether the subjects seem negatively affected by inequality in comparison 

to the first or the third generation. Hence, a ! equal to one imply that the subjects seem 

to be more concerned about inequality with regards to generation one than generation 

three. 

 

Examining the donations with respect to the adjusted model of inequality aversion there 

are some conclusions to make. Subjects who are being generous to one generation and 

fair or stingy to the other generation are expected not to care for inequalities in relation 

to the generation they are being generous towards. For the subjects to gain utility from 

inequality, when they are actually less wealthy than the other subjects, ! would have to 

assume negative values. The subjects considering equality compared to generation one as 

more important will have a parameter estimated to one and subjects who are negatively 

affected by inequality between them and the third generation will have ! equal to zero. 

Hence, for the model to explain the behaviour of the subjects the parameter will be 

exaggerated and either approaching zero or one.  

 

Hereafter donations that are of equal size as the previous or the subsequent generation 

will be thought of as fair. Agents in treatment two who act generous towards the third 

generations are supposed to be acting as if they wanted to pay an equal amount as the 

third generation, but pay more due to risk preferences. Since risk preferences differ 

among agents both equal and generous donations to generation three will also be 

considered as fair actions for subjects in treatment two. Hence, in most cases subjects in 

treatment two donating an equal or generous amount to generation three will have a ! 

estimated zero. If they donate an equal amount to generation one as well then ! will be 

set to 0,5. For the six subjects acting selfish to both other generations the value of ! will 

also be estimated to 0,5. These subjects all choose to donate zero and are expected to pay 

zero at most nodes. Since they cannot affect the choice made by the first generation they 

are expected to consider inequality to previous and subsequent generations equally 
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important. There are five subjects difficult to categorize accordingly. They are thus 

assumed to consider the subject that they are closest to in donation size as the most 

important subject.8 

 

Table 5:5 below provides an overview of the information. First of all it is noticeable that 

27 subjects seem to be fair or generous to the generation they care for. Only 14 acts 

stingy or selfish to the generation that they care for the most.  

 

Table 5:5 Categorization of the subjects with respect to the adjusted model by Fehr and Schmidt 

 Fair or generous towards the 

generation the subject care for 

Stingy or selfish towards the 

generation the subject care for 

Care for generation one (high !) 5 0 

Care for generation three (low!!) 17 2 

Care for both (! ! !!!) 5 12 

 

The first row displays the number of subjects in generation two that motivate their 

action by comparing contributions to generation one’s donations. As you can see on the 

second row there are 19 subjects considering their relation to generation three as most 

important, 17 of them are acting fair to the same generation. Consequently, more 

subjects seem to be affected by the relation to a subsequent than a previous generation in 

their decision making process. Although not included in table 5:5, it is worth noting that 

among the five subjects considering equality compared to generation one as more 

important three were acting generous to the third generation. In addition, 70 percent of 

the subjects 19 subjects caring for equality in comparison to generation three were 

generous compared to their matched subject in generation one.   

 

To sum up this section, generation one’s actions indicate that a majority of the subjects 

are aiming to split the debt in three equal parts. Hence, most subjects seem to act in 

accordance with the model of inequality aversion. The behaviour of subjects in 

generation one could also suggest that they trust the second generation to act in line with 

their behaviour and thus form norms. In generation two the subjects can consider both 

their relation to the first and to the third generation when making a decision. Almost 70 

precent appears to be motivated by fairness to one or the other generation. Moreover, it 

                                                
8 R,Å and KK donates amounts thar are more alike the donations made by generation three than generation one. A 
and Ä act more in accordance with generation one. 
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seems like the subjects in generation two are more concerned with inequality with respect 

to the third than the first generation. 

6 Methodological issues 

Guala (2005) writes that there are three major design issues to consider when performing 

an experiment, the first is related what software to use, which in this case was pen and 

paper. The second has to do with the physical environment, and final issue is concerned 

with the instructions given.  

 

Since this experiment is a part of a master thesis, time and money are the obvious 

constraints. Especially when choosing software and finding an appropriate physical 

environment. Software programming is time consuming. Also finding and booking 

computer labs to conduct the experiment is more difficult than using a classroom. 

Moreover, the computer labs at the School of Economics and Management in Lund 

cannot take as many students at the time as one of the classrooms. Thus, using labs 

would have prolonged the execution phase of the experiment. Performing the 

experiment online, enabling subjects to answer when and wherever they would have 

liked, would have made it difficult to use monetary incentives and to control the 

experiment. Guala (2005) stresses the importance of keeping all factors that could 

influence the outcome of the experiment constant during the session. This would not 

have been possible if the experiment had been performed as an online survey. However, 

there might have been some control issues in the classroom also. These are related to the 

fact that subjects were sitting down close to one another and they then could both look 

at and even whisper to each other. It is also hard to control for feelings and other 

thoughts related to various experiences that affect the answers of the subjects. This later 

phenomenon will be discussed further in the coming section. 

 

The instructions of the experiment are likely to have influenced the outcome. The 

introductory explanation was written in a neutral language so as not to induce opinions 

or attitudes. When creating experiments the convention is to make them as simple as 

possible. Kagel & Roth (1997) express that there is no need to make experiments as 

complex as reality. The reason is that reality can be analysed as it is. The advantage of 

using experiments is that they are so simple that alterations in behaviour can be 

associated with certain variables. To conduct a well-made experiment some variations 
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should be included, to facilitate comparisons. However, the amount of variations should 

be limited (Guala, 2005). For this reasons the wealth level in my experiment is stable over 

the generations. In reality we will probably see some variation between generations, and 

the debt is likely to increase, put in an environmental context.  

 

An issue related to the instructions and the framing of my experiment is concerned with 

the strategies given by generation two. The other option would have been for them to 

give one unique choice. In several aspects, it is advantageous to use a strategy method. 

Obviously it increases the number of answers but it also simplifies the experimental 

procedure and the analysis compared to other options. With this method I have also 

been able to analyse whether indirect reciprocity and the formation of social norms 

influence the answers of the second generation. A problem with the strategy-method 

could be that the framing of the questions encourage biases. For example, if answers 

given in the strategy-method were not in line with what the subject would have answered 

if only one choice was available, the answers would not be valid. However, the validity in 

giving such strategies is confirmed by Brandts and Charness (2000) and also by Cason 

and Mui (1998), who conclude that using strategy methods in different game settings 

does not alter the answers. 

 

Monetary incentives are used in experimental economics to induce people to act more 

like they would in reality. Roth states that “…the whole point of paying subjects in 

experiments is to gain control of their incentives, that is, to create an environment in 

which their incentives are known” (Kagel & Roth, 1997, p. 67). A problem is that it is 

difficult to find the appropriate amounts to use as incentives. Guala (2005) explains that 

when larger amounts are introduced the degree of risk aversion also increases. This 

suggests that actions taken due to risk aversion would be more significant in reality than 

in the experiment. Due to a phenomenon called mental accounting the income subjects 

receive in an experiment cannot be compared to, for example a monthly or daily income. 

The implication is that subjects in the experiment might act differently when handling 

their usual income than they do when they receive some extra cash on top. Thus, even if 

the size of the experimental payment would be greater than in my experiment, the 

payment would be regarded as an extra income and could thereby be spent on things that 

one would normally not spend his or her own income on.  
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External validity reoccurs as a question of debate regarding experimental results. The 

reasons for distorted or biased results could be several. For instance the subjects could 

be a group that is not representative for the entire population or they might provide 

answers that are not consistent with their own preferences. One can also criticize the 

framing and the general setting – there could, for instance, be factors in real life that are 

hard to create in an experimental environment.  

 

All subjects were studying either the basic course in economics or business 

administration, which suggests that a majority were doing their first year at Lund 

University.  The ages varied between 19 and 37, with almost 80 percent being 19 to 22 

years old, with somewhat more men than women participating. All subjects could speak 

Swedish. In some aspects this group of participants was homogenous and may not be 

representative. The subjects were anonymous to one another and the matching of 

subjects was made with prudence. They were nevertheless aware of that all participants 

were students, taking one of the two courses mentioned. Thus, all subjects knew that 

they might be matched with one of their friends or acquaintances. This might have 

reduced the anonymity, which in turn could have influenced the answers. 

 

Some behavioural factors that could have influenced the answers of the experiment are 

the notion of reference points, anchoring and framing. Reference points can be formed 

in many ways. In this particular case, when recruiting the subjects, we said that it was 

most likely that they would earn some money. We said that this amount usually laid 

between 30 and 60 SEK, which might have induced the subjects to donate an amount 

that would corresponds to a payment between 30 and 60 SEK. Another thing that could 

have happened is that subjects expect the experiment to be related to a certain issue, 

such as the pension system. Suppose that they dislike the system, implying that they 

choose to donate very little. Thus, results might be different from what they would have 

been if the expectations on the issue were correct.  

 

Also anchoring is a possible problem. Since all students were recruited from one 

classroom to another the discussions that were held during the lecture might have 

influenced the answers. An example that might have been a situation of anchoring relates 

to explanations some subject gave with regards to their choice of donation. They 

commented their donation by explaining either the impact of interest rates or economic 
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growth. An anchoring effect could also come from other situations that the subjects 

recently faced. Lastly, but probably one of the more important factors that influence the 

outcome is the framing of the experiment and its questions. As discussed earlier the 

intergenerational set-up and the notion of fixed incomes and a debt have most likely 

influenced the outcome. In addition, the way the instructions were conveyed as well as 

the physical environment probably had an impact, which should be taking into account 

when assessing conclusions.  

7 Discussion 

7.1 Hypothesis one and a discussion about donation size 

It is clear that the donations exceeded zero. Since the focus of my experiment is on 

transfers between generations my results will be compared with the results of previous 

research on dictator games. The framing in this experiment differs from the framing of 

the usual dictator games, so a comparison has to be made with prudence. As already 

stated in the chapter concerning experiments on intergenerational and dictator games the 

donation size in a dictator game usually varies between zero and 50 percent of the 

amount that the dictator is asked to split (Forsythe, Horowitz, Savin, & Sefton, 1994). A 

little less than a third of the dictators choose not to send anything forward to the last 

player.  

 

The analysis of the results shows that about 15 percent of the dictating subjects in 

generation one and two did not donate anything. Almost 70 percent of the same set of 

subjects donated ten, 15 or 20 SEK to reduce the debt, implying that a majority of the 

donations lied between a third and a sixth of the wealth of the subjects. If instead related 

to the debt, the majority of the payments amount to between a fourth and half of the 

debt.  

 

The difference in this experiment compared to a usual dictator game is the framing and 

set-up. Each generation will earn an income, payments are made to reduce a debt and 

there are two dictators playing sequentially. If the dictators were concerned with what the 

succeeding player would get the structure with equal incomes should induce the dictators 

to donate a lower amount to the receiver. However, if we just subtract the sum of the 

debt from the income of the third generation the third generation will earn 20 SEK in 
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treatment one and either zero, 20 or 40 SEK in treatment two. Even in this setting the 

donations should be lower than they are in the usual dictator game. However, this is not 

the case. In treatment one the average donation size is 14 SEK in the first generation and 

11 SEK in generation two implying that the subjects are paying 18 and 23 percent of 

their initial income respectively. Considering that the third generation already have an 

income of 20 SEK these amounts seem large. Especially, since a majority of the subjects 

wrote that they expect the other dictating generation to donate a corresponding amount 

to the third generation. The same reasoning can be done with respect to the second 

treatment where generation one donates on average 30 percent and generation two 25 

percent of their income. There is one more thing worth noting before continuing the 

reasoning of why certain behaviour occurs: the size of donation of the subjects 

compared to their initial wealth is similar to what have been observed in previous 

dictator games. The difference occurs when considering that all subjects have an initial 

income. Hence, independent of how much money subsequent generations have initially 

subjects seem to donate a certain amount of their income.  

 

According to Fischer, Irlenbusch and Sadrieh (2004) the intergenerational setting they 

constructed in an experiment did not change the behaviour of the subjects to the extent 

they expected. The intergenerational setting did not induce the subjects to pay more than 

they otherwise would. Hence, considering their results applicable to my study, other 

aspects of my framing must have been influencing the outcomes. For instance, since 

incomes were initially equalized over the generations, I believe that the instruction 

stressing the notion of a common debt induced the comparatively large payments.   

 

To sum up, hypothesis one, saying that donations will be larger than zero, is correct. 

Moreover, donations seem to be larger than in the usual dictator game, considering that 

subjects in all generations start the game with an income. It appears like the framing of 

the experiment induces subjects to be concerned about the wealth of subsequent 

generation to a larger extent than in a dictator game.  

7.2 Hypothesis two and a discussion of differences between treatments 

and risk aversion 

There are some differences between the generations within each treatment and between 

the treatments. This discussion will first look at differences between generations within 

treatments and then move on to differences between treatments.  
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The differences between generations vary somewhat between treatment one and 

treatment two. In treatment one generation one and generation three donated more than 

the second generation. The relation between generation one and two is significant with a 

level of significance corresponding to ten percent, and is even stronger between 

generation two and three, with a significance corresponding to five percent. In treatment 

two, only the relation between generation one and three is significant. It is worth 

mentioning that the second treatment has a larger variance in all generations than the 

first treatment, which influences the outcomes. Between the treatments there are 

significant differences in actual donations and between strategies given at each node in 

generation two. The statistical analysis does not indicate significant differences between 

treatments for generation one. However, the direction of the difference is in line with 

differences in generation two.  

 

From the literature it is clear that individuals seem to avoid risky choices; even if the 

expected value of two options are the same, the options with lowest risk is preferred. 

The differences in payment between the treatments, especially in the second generation, 

are probably due to the induced risk. The analysis of the results also showed that the 

subjects in generation one and two behaved like they would have been facing the risk 

themselves, when in fact only the third generation was exposed to the risk. This was 

demonstrated by the fact that the premium for participating in a lottery with regards to 

personal wealth was equal to the premium paid by the first two generations with regards 

wealth of the third generation.  Since the situation does not imply any incentives, other 

than gaining they money that they instead chose to give away, the results are in line with 

a forthcoming article written by Andersson, Holm, Tyran and Wengström (2012).  

 

Finally, the statistical analysis performed indicates that the hypothesis of differences in 

donation size between treatments is correct.  When analysing generation two the result is 

significant. The differences between the treatments most certainly depend on the fixed 

compared to the uncertain debt. Thus, we can conclude the existence of disutility of risk.  

7.3 Hypothesis three and four and a discussion of social norms 

A majority of the subjects decrease their donation slightly as the first generation increases 

their donations. Nevertheless, there are some indications that the first generation 

provides norms, which the second generation is willing to follow. According to the 
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absolute analysis of marginal change in donation, almost a third of the subjects exhibit a 

reciprocal behaviour. The majority of these subjects are in treatment two. The second 

kind of analysis concerned with the relative increase of payments made to reduce the 

remaining debt show that about 50 percent of the subjects are driven by norms formed 

by the first generation.  

 

Previous research has shown that indirect reciprocity and social norms motivate 

behaviour. In the literature presented there are some experiments and results that are 

more or less comparable with the outcome in this experiment with regard to social 

norms. The articles presented in section 2.3.1 conclude that the formation of social 

norms increases with improved communication. The results are interesting for the 

environmental issue but not possible to relate to my analysis. A comparison between my 

experiment and the experiment conducted by Cason and Mui (1998) is not 

straightforward either.  However, it seems like the formation of social norms is more 

prevalent in my experiment than suggested by their results.  

 

In the article “Another experimental look at reciprocal behaviour: indirect reciprocity” by 

Bonein and Serra (2007) the conclusions with regards to social norm-forming are similar 

to my results. They determined that 28 to 55 percent made choices influenced by indirect 

reciprocity. In my experiment 34 percent of the subjects followed the actions of the 

previous generations and acted according to social norms in the absolute analysis. In the 

analysis of relative indirect reciprocity 59 percent acted the same way as the previous 

generation. The subjects they examined for indirect reciprocal behaviour in their 

experiment were directly influenced by the choice of the preceding player. That is a 

difference compared to my experiment, where generation two is only indirectly affected 

by the choice of the first generation. Hence, the formation of social norms seems equally 

strong, or even stronger, when a subject is indirectly affected compared to when she is 

directly affected by the action of previous players. However, because of the methods 

used to measure indirect reciprocity comparisons have to be made with prudence.   

 

The game played in this experiment could be compared to a public goods game, played 

sequentially, in which the debt represents a public good. In Fischbacher, Gächter and 

Fehr (2001) they discuss whether agents are conditionally cooperative. Otherwise stated, 

will one agent donate a larger amount to a public good if that agent knows that the other 
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agents are donating more? If that is the case the agents are conditional co-operators. In 

their experiment they let the subjects reveal how much they would contribute depending 

on how the rest of the group acts.  The results show that a majority of the participants 

are conditional co-operators, that is, individuals increase their contribution when others 

do the same. Their method of measuring conditional cooperation is similar to the 

method I used to examine indirect reciprocity. In Fischbacher, Gächter and Fehr (2001) 

50 percent of the subjects are conditional co-operators.  In my study agents acting 

according to norms in generation two are donating a larger amount in relation to the 

remaining debt as the first generation is increasing their relative donation. There are 

somewhat more than 50 percent who are increasing their donation in accordance with 

the analysis of relative increase in payment to the remaining debt, which suggests that the 

results are similar.  

 

An interesting finding with regards to indirect reciprocity and social norms is the 

differences between the treatments. The risky environment seems to induce more 

subjects to act as the previous generation i.e. generation one are forming norms. The 

reasons for this could be as simple as that there is a larger spectrum of possible answers, 

since the debt can approach 60 SEK instead of only 40 SEK. This implies that there is a 

bigger chance of inconsistency in the generally decreasing marginal payment. The 

uncertainty that the framing induces might also encourage the subjects to look at the 

answers from the previous generation only to form an opinion about the debt size. 

Additionally, the variance of donation is larger in the second treatment, which might 

suggest that there is uncertain about which “traditional” norms to follow i.e. the subjects 

do not know how to behave in an uncertain environment. Thus, to act in line with 

previous generations seem convenient. 

 

Bearing treatment one in mind, the fixed debt allows for comparisons between what the 

third generation will get and what generation one and two will pay. If the second 

generation wants to act fairly towards either the first or third generation, or if the aim is 

to pay less or more than one or the other, this will influence the choice of strategy. For 

instance, a large donation from the first generation suggests that the second generation 

does not have to pay as much without implying that the third generation will have to pay 

more.  
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Form the analysis of hypothesis three and four it is clear that the number of subjects 

exhibiting indirect reciprocity in the relative analysis is greater than in the absolute 

analysis. However, considering the framing, with a debt of a finite size at hand, the fact 

that almost a third of the subjects display absolute indirect reciprocity is worth noting. In 

addition, if the debt would have been greater and the possible actions more numerous, 

the relative payments would perhaps coincide with absolute payments. Another 

interesting finding is that subjects in treatment two seem to be more concerned with 

norms than subject in treatment one. Hence, the risky setting induce the subjects to 

consider and act more in line with the choice of the previous generation when making 

their decisions.  

7.4 Hypothesis five and a discussion of fairness 

The second generation can consider both the preceding and the subsequent generation 

when deciding how much to donate. The hypothesis forming the basis of this section of 

the discussion is concerned with fairness. The results from the analysis show that fairness 

is important for a majority of the subjects in generation one and two. In generation two 

more subjects seem to be concerned with equality in respect to the third generation than 

the first.  

 

The model by Fehr and Schmidt (1999) formed the basis of the analysis with respect to 

fairness. Most subjects in generation one seem to act in accordance with the model of 

inequality aversion. For subjects in generation two the model was applicable to a majority 

when introducing an additional parameter. This parameter was used to put different 

weights on the relation to generation one and three respectively. The model of inequality 

aversion assumes that subjects dislike being less wealthy than others. When the subjects 

in generation two were acting generous and choose to end up with a smaller wealth than 

the first or third generation, the inserted parameter could be used to compensate for this 

inconsistent behaviour. Hence, in most cases when the subjects chose to act generous to 

one generation, they were assumed to consider equality in comparison to the generation 

that they were acting generous to as unimportant. The analysis indicated that equality in 

relation to subsequent generations is more important than equality in comparison to 

previous generations.  

 

Previous research on fairness has provided diverse results. At the same time as fairness is 

an established concept in behavioural economics it has been shown that fairness is not a 
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major motive for certain behaviour in dictator games. Even though the experimental set-

up and my analysis do not provide perfectly comparable results, I will try to make some 

comparisons. Firstly, my results show that fairness for one or the other generation is 

present for almost 70 percent of the subjects. This is high compared to Guth and van 

Damme (1998) who conclude that their subjects are rather concerned with the 

maximization of their own wealth than fairness. Also Bolton, Katok and Zwick (1998) 

determine that, even though fairness might be a motivation, there are other phenomena 

that are influencing the players’ choices. The motivation behind an action in a dictator 

game is, according to their article, to maximize personal wealth with respect to social and 

personal rules. However, the personal and social rules might include social preferences 

such as fairness.  

 

In brief, fairness seems to be an important motivator for the behaviour of a majority of 

the subjects. The distribution of donations indicates that many agents are inequality 

averse, especially with regards to the third generation. This result might partly be an 

effect of the experimental framing, including a starting point of equal incomes and a 

common debt, induced the agents to act fair.   

8 General conclusions and parallels to the issue of climate 

change  

The purpose of this thesis is to elucidate some aspect of human behaviour that are 

relevant with respect to the climate change issue. The behavioural qualities are 

highlighted in an experimental setting. When setting up the experiment is has been 

important to resemble the actual conditions mankind is facing due to climate change.  

 

Each generation represents a group of individuals that have a chance to create and 

implement policies, instruments of control or technical innovations that can reduce 

climate change. All subjects receive an equal income and the two first generations are 

able to choose how much to donate to reduce the common debt. The debt could be seen 

to represent the problems caused by climate change. In the experiment the incomes and 

the debt are fixed; neither are economic growth, interest rates nor increasing levels of 

emissions are not allowed to influence the set-up.  
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Obviously, this is a strong assumption. However, a constant real income over 

generations could be a representation of a situation where the wealth level in the world is 

increasing with the same pace and direction as the costs of environmental degradation. It 

could also represent a situation in which technology for reducing climate change is 

becoming more efficient with the same speed as the environmental degradation become 

more difficult to manage. Despite possible justifications for the way incomes were 

treated in the experiment, another set-up could have motivated people to act differently. 

Additionally, the number of generations over which the experiment lasts is not ideal. The 

issue of climate change extends over a longer period. This could perhaps suggest that 

individuals would become less willing to pay, due to for example discounting. However, 

the large degree of uncertainty connected with the environmental issue and the immense 

spectrum of choices concerning how much to spend on the issue will work in the 

opposite direction. For example, Weitzman (2009) argues that the great uncertainty of 

the environmental issue should overshadow for example the notion of discounting. 

Nevertheless, the underlying motivation for using fixed incomes and a common debt was 

to simplify the set-up in accordance with Kagel & Roth (1997). The choice with regards 

to the number of generations was also done to simplify and to deal with constraints with 

regards to time and money. When assessing conclusions, these issues and limitations 

should be kept in mind. 

 

The essential results are the following: Firstly, the common debt, separated from the 

incomes of the subjects, seems to induce a substantial willingness to pay to reduce the 

burden for coming generations. The final incomes were more equally distributed among 

the participants than in a traditional dictator game. However, in treatment two the risky 

setting induces larger variations, which could be due to differences in preferences for 

risk. Secondly, it is clear the number of norm-forming agents increase in the relative 

analysis compared to the absolute analysis. In total there were 34 percent acting in 

accordance with norms in the absolute analysis and 59 percent acting in accordance with 

norms in the relative analysis. This suggests that, if our generation pays a large part of 

total costs to reduce environmental degradation, the succeeding generation will also pay a 

significant part. The analysis also showed that the formation of social norms is more 

common in the second treatment than in the first treatment. The latter suggests that an 

uncertain or risky environment increases the motivation for behaving similarly as a 

previous generation.  
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With regards to fairness almost 70 percent are being fair to one of the generations. In 

addition, more individuals seem to be concerned about the coming generation than 

previous. The subjects that consider fairness as an important motivation for behaviour 

are also the subjects that, on average, would donate a larger amount. The fairness 

measure does not seem to differ much between treatments, implying that risk does not 

affect the outcome. Finally, subjects in treatment two donated larger amounts than 

subjects in treatment one. This occurred because of disutility from risk. The analysis also 

indicated that the previous generations acted as if they were facing the risk, 

notwithstanding that only the third generation was in fact exposed to the risk.  

 

In terms of policy conclusions, if one wants to encourage action to deal with climate 

change it is important to communicate the risk involved in doing nothing. Increased 

awareness of the risk involved will augment the willingness to pay and induce the 

formation of social norms. Provided that the great uncertainties involved in dealing with 

the issue of climate change are known, the present generation can stimulate future 

generations to contribute to solve the issue by setting an example. In addition, stressing 

that the issue is common, not only globally, but also over generations would also 

probably have effects on the preparedness to take action given preference for fairness.  

8.1 Recommendations for further research 

As mentioned in the chapter concerning methodological issues an experiment should 

have a limited number of variables to be able to identify exactly what influences the 

actions of the players. There are, however, some changes in the experimental set-up that 

could make it more appropriate for the issue of climate change. Firstly, the subjects 

within each generation could be playing a public goods game between each other. The 

outcome of that game would then form the donation to the subsequent generation (or to 

reduce the debt). Secondly, it would be interesting to include a larger number of 

generations. That would enable to, for instance, analyse if the formation of social norms 

and indirect reciprocity is stronger when several previous generations behaved in a 

certain way. An additional dimension of risk could also be introduced by making the due 

date when the debt should be paid uncertain. Hence, the players in previous generations 

would not know whether the debt had to be fully repaid in the second or third 

generation.  
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Another experimental setting that would be interesting to analyse is whether behaviour 

related to indirect reciprocity, fairness and risk changes if the wealth levels over 

generations would be decreasing or increasing. Finally, since the issue of climate change 

is global, it would be interesting to compare groups of people from different parts of the 

world. Some of the difficulties policy makers are facing today are related to the lack of 

cooperation between countries, thus it is relevant to understand differences regarding 

fairness and reciprocity with regards to cultural backgrounds. 

 

Moreover, there are some interesting findings from this experiments that could be 

analysed further. To my knowledge, the difference between the risky and non-risky 

treatments with regards to the formation of social norms is a unique finding. More 

experiments on the subject could address underlying motivations of this behaviour
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9 Appendix 

9.1 Table of strategies given by the second generation 
 
Table 9:1 Strategies given by the second generation 

subject- 

treatment 

Zero  

(0,00)  
[0,00] 

Five  

(0,13)  
[0,08] 

Ten 

(0,25)  
[0,17] 

Fifteen 

 (0,38)  
[0,25] 

Twenty  

(0,50)  
[0,33] 

Twentyfive 

(0,63)   
[0,42] 

Thirty  

(0,75)  
0,50]  

Thirtyfive 

(0,88)  
[0,58] 

Forty 

(1,00)  
[0,67] 

Fortyfive  

[0,75] 

Fifty  

[0,83] 

Fiftyfive  

[0,00] 

Sixty  

[1,00] 

A - T1* 20 (0,5) 15 (0,43) 20 (0,67) 20 (0,8) 20 (1) 15 (1) 10 (1) 5 (1) 0 (0)         
B - T1 10 (0,25) 10 (0,29) 10 (0,33) 10 (0,4) 10 (0,5) 10 (0,67) 10 (1) 5 (1) 0 (0)         
C - T1 20 (0,5) 15 (0,43) 15 (0,5) 15 (0,6) 10 (0,5) 10 (0,67) 5 (0,5) 5 (1) 0 (0)         
D - T1 5 (0,13) 5 (0,14) 5 (0,17) 5 (0,2) 5 (0,25) 0 (0) 0 (0) 0 (0) 0 (0)         
E  - T1 20 (0,5) 15 (0,43) 10 (0,33) 5 (0,2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)         
F - T1* 20 (0,5) 20 (0,57) 15 (0,5) 15 (0,6) 20 (1) 15 (1) 10 (1) 5 (1) 0 (0)         
G - T1 15 (0,38) 15 (0,43) 15 (0,5) 15 (0,6) 10 (0,5) 5 (0,33) 5 (0,5) 5 (1) 0 (0)         
H - T1* 10 (0,25) 10 (0,29) 15 (0,5) 10 (0,4) 10 (0,5) 5 (0,33) 5 (0,5) 0 (0) 0 (0)         
I - T1 20 (0,5) 20 (0,57) 15 (0,5) 15 (0,6) 15 (0,75) 10 (0,67) 5 (0,5) 5 (1) 0 (0)         
J - T1 15 (0,38) 15 (0,43) 15 (0,5) 15 (0,6) 15 (0,75) 15 (1) 5 (0,5) 5 (1) 0 (0)         
K - T1* 0 (0) 5 (0,14) 10 (0,33) 15 (0,6) 10 (0,5) 10 (0,67) 5 (0,5) 5 (1) 0 (0)         
L - T1 20 (0,5) 20 (0,57) 15 (0,5) 15 (0,6) 15 (0,75) 10 (0,67) 10 (1) 5 (1) 0 (0)         
M - T1 20 (0,5) 20 (0,57) 15 (0,5) 15 (0,6) 10 (0,5) 10 (0,67) 5 (0,5) 5 (1) 0 (0)         
N - T1 10 (0,25) 10 (0,29) 10 (0,33) 10 (0,4) 10 (0,5) 10 (0,67) 5 (0,5) 0 (0) 0 (0)         
O - T1 20 (0,5) 15 (0,43) 15 (0,5) 10 (0,4) 10 (0,5) 5 (0,33) 5 (0,5) 0 (0) 0 (0)         



Intergenerational behaviour with regards to Risk, Fairness and the Formation of Social Norms: An Experimental Approach 

 

 64 

P - T1 10 (0,25) 5 (0,14) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)         
Q - T1 5 (0,13) 5 (0,14) 5 (0,17) 5 (0,2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)         
R - T1 20 (0,5) 15 (0,43) 15 (0,5) 10 (0,4) 10 (0,5) 5 (0,33) 5 (0,5) 0 (0) 0 (0)         
S - T1 10 (0,25) 10 (0,29) 5 (0,17) 5 (0,2) 5 (0,25) 5 (0,33) 5 (0,5) 0 (0) 0 (0)         
T - T1 5 (0,13) 5 (0,14) 5 (0,17) 5 (0,2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)         
W - T2 20 (0,5) [0,33]  15 (0,43) [0,27]  15 (0,5) [0,3]  10 (0,4) [0,22]  10 (0,5) [0,25]  5 (0,33) [0,14]  5 (0,5) [0,17]  0 (0) [0]  0 [0]  0 [0]  0 [0]  0[0]  0 [0]  

X - T2* 10 (0,25) [0,17]  10 (0,29) [0,18]  15 (0,5) [0,3]  10 (0,4) [0,22]  10 (0,5) [0,25]  10 (0,67) [0,29]                
Y - T2 0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 [0]  0 [0] 0 [0] 0 [0] 0 [0] 

Z - T2 25 (0,63) [0,42]  25 (0,71) [0,45]  25 (0,83) [0,5]  20 (0,8) [0,44]  20 (1) [0,5]  20 (1,33) [0,57]  15 (1,5) [0,5]  15 (3) [0,6]  10 [0,5]  10 [0,67]  5 [0,5]  5 [1]  0 [0]  

Å - T2* 15 (0,38) [0,25]  15 (0,43) [0,27]  15 (0,5) [0,3]  15 (0,6) [0,33]  15 (0,75) [0,38]  20 (1,33) [0,57]  20 (2) [0,67]  20 (4) [0,8]  15 [0,75]  15 [1]  10 [1]  5 [1]  0 [0]  

Ä - T2* 5 (0,13) [0,08]  10 (0,29) [0,18]  15 (0,5) [0,3]  15 (0,6) [0,33]  25 (1,25) [0,63]  25 (1,67) [0,71]  20 (2) [0,67]  20 (4) [0,8]  15 [0,75]  10 [0,67]  10 [1]  5 [1]  0 [0]  

Ö - T2 20 (0,5) [0,33]  20 (0,57) [0,36]  20 (0,67) [0,4]  20 (0,8) [0,44]  20 (1) [0,5]  15 (1) [0,43]  15 (1,5) [0,5]  10 (2) [0,4]  10 [0,5]  10 [0,67]  0 [0]  0 [0]  0 [0]  

AA - T2* 30 (0,75) [0,5]  25 (0,71) [0,45]  20 (0,67) [0,4]  20 (0,8) [0,44]  20 (1) [0,5]  20 (1,33) [0,57]  30 (3) [1]  20 (4) [0,8]  15 [0,75]  10 [0,67]  5 [0,5]  0 [0]  0 [0]  

BB - T2* 30 (0,75) [0,5]  30(0,86) [0,55]  35 (1,17) [0,7]  25 (1) [0,56]  20 (1) [0,5]  20 (1,33) [0,57]  30 (3) [1]  25 (5) [1]  20 [1]  15 [1]  10 [1]  5 [1]  0 [0]  

CC - T2 20 (0,5) [0,33]  20 (0,57) [0,36]  20 (0,67) [0,4]  20 (0,8) [0,44]  20 (1) [0,5]  15 (1) [0,43]  10 (1) [0,33]  5 (1) [0,2]  0 [0]  0 [0]  0 [0]  0 [0]  0 [0]  

DD - T2 30 (0,75) [0,5]  25 (0,71) [0,45]  25 (0,83) [0,5]  20 (0,8) [0,44]  20 (1) [0,5]  15 (1) [0,43]  15 (1,5) [0,5]  10 (2) [0,4]  5 [0,25]  0 [0]  0 [0]  0 [0]  0 [0]  

EE - T2 0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 [0]  0 [0]  0 [0]  0 [0]  0 [0]  

FF - T2* 30 (0,75) [0,5]  25 (0,71) [0,45]  25 (0,83) [0,5]  25 (1) [0,56]  20 (1) [0,5]  20 (1,33) [0,57]  15 (1,5) [0,5]  25 (5) [1]  10 [0,5]  15 [1]  5 [0,5]  5 [1]  0 [0] 

GG - T2 10 (0,25) [0,17]  10 (0,29) [0,18]  10 (0,33) [0,2]  5 (0,2) [0,11]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 (0) [0]  0 [0]  0 [0]  0 [0]  0 [0]  0 [0] 

HH - T2* 30 (0,75) [0,5]  30 (0,86) [0,55]  25 (0,83) [0,5]  25 (1) [0,56]  20 (1) [0,5]  25 (1,67) [0,71]  30 (3) [1]  25 (5) [1]  20 [1]  15 [1]  10 [1]  5 [1]  0 [0] 

II - T2* 20 (0,5) [0,33]  10 (0,29) [0,18]  15 (0,5) [0,3]  15 (0,6) [0,33]  10 (0,5) [0,25]  10 (0,67) [0,29]  10 (1) [0,33]  5 (1) [0,2]  5 [0,25]  5 [0,33]  0 [0]  0 [0]  0 [0] 

JJ - T2* 40 (1) [0,67]  20 (0,57) [0,36]  20 (0,67) [0,4]  15 (0,6) [0,33]  10 (0,5) [0,25]  15 (1) [0,43]  10 (1) [0,33]  5 (1) [0,2]  0 [0]  10 [0,67]  0 [0]  0 [0]  0 [0] 

KK - T2 30 (0,75) [0,5]  25 (0,71) [0,45]  25 (0,83) [0,5]  20 (0,8) [0,44]  20 (1) [0,5]  15 (1) [0,43]  15 (1,5) [0,5]  10 (2) [0,4]  5 [0,25]  5 [0,33]  0 [0]  0 [0]  0 [0] 

LL - T2 10 (0,25) [0,17]  10 (0,29) [0,18]  10 (0,33) [0,2]  10 (0,4) [0,22]  10 (0,5) [0,25]  5 (0,33) [0,14]  5 (0,5) [0,17]  5 (1) [0,2]  0 [0]  0 [0]  0 [0]  0 [0]  0 [0]  

MM - T2 25 (0,63) [0,42]  25 (0,71) [0,45]  20 (0,67) [0,4]  20 (0,8) [0,44]  20 (1) [0,5]  15 (1) [0,43]  10 (1) [0,33]  10 (2) [0,4]  10 [0,5]  5 [0,33]  5 [0,5]  5 [1]  0 [0]  

NN - T2 20 (0,5) [0,33]  15 (0,43) [0,27]  10 (0,33) [0,2]  10 (0,4) [0,22]  10 (0,5) [0,25]  5 (0,33) [0,14]  5 (0,5) [0,17]  5 (1) [0,2]  5 [0,25]  5 [0,33]  5 [0,5]  5 [1]  0 [0]  
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9.2 Statistical analysis of concluding questions 

The surveys that the subjects filled in during the experimental sessions were divided into 

three parts. The first part was the instructions and the real effort game. The second part 

was concerned with the donations, that is, the actual experiment. In the final part of the 

survey the subjects were to answer questions regarding for instance beliefs about what 

the other generations would choose to donate, willingness to pay to reduce 

environmental degradation and political standpoints. In the following sections an 

statistical analysis will be performed with respect to these values. Firstly, I will discuss the 

answers of the questions with regards to the size of donation, this will be done with 

some regressions. Secondly, some descriptive statistics will be mentioned with regards to 

four of the questions. Finally I will analyse whether the answers and values expressed in 

the questions correlate with one another.  

9.2.1 Statistical analysis and discussion of possible reasons for donation 

The statistical analysis shows that the answers of the concluding questions have relatively 

little to do with the size of donation. Nevertheless there are some conclusions that are 

worth mentioning.  The following section will present some statistical analysis related to 

on the size of donation of the first two generations. For generation two only the answers 

that are matched with answers from subjects in generation one are taken into account. 

Since there is no significant difference in answers of these questions neither between 

treatments or generations the answers of generation one and two are merged. 

 

The first issue tested concerned possible differences between the sexes. For this purpose 

a t-test was used. It showed that women donate more money than men. However, the 

difference is only significant at a probability of ten percent, for the one-sided alternative 

hypothesis of donations from women being larger than the donations from men. This 

result is in line with previous experiments (see for example Ecket and Grossman, 1998). 

The next issue of interest had to do with age. An OLS regression was performed to find 

out whether the age of the subject influences the choice of donation. Accordingly, the 

dependent variable was size of donation and the independent variable was age. The 

outcomes of the regression were not significant.  
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To test whether the opinions stated in the questions induce or are related to certain 

behaviours several OLS regressions were made. Again the dependent variable is size of 

donation and the independent variables, as well as the outcomes of these regressions are 

displayed in the following two tables.  

 

Table 0:1 Regressions with regards to beliefs 

Regression with regarding question about beliefs observations coefficient t-statistic p-value 

Regression 1: Beliefs, payment of the 3rd generation* 80 -0,27 -3,77 0,00 

Regression 2: Amount considered as fair for the 3rd generation* 80 -0,18 -1,24 0,22 

Regression 3: Beliefs, payment of the 1st generation** 41 0,07 0,29 0,77 

Regression 4: Beliefs, payment of the 2nd generation 39 0,93 8,61 0,00 

Regression 5: Payment if playing 1st generation (instead of 2nd)* 41 0,81 4,78 0,00 

Regression 6: Payment if playing 2nd generation (instead of 1st) 39 0,75 5,60 0,00 

*Robust regression due to heteroscedasticity, similar outcome using average over given strategies (only relevant for the 
second generation) 
** Similar outcome using average over given strategies 

 
In table 0:1 six regressions with regards to beliefs are presented. Regression one and two 

are applicable to all donations in generation one and two. The other four are only 

applicable to one or the other generation. They are easily separable as there were 39 

subjects participating in generation one and 41 subjects in generation two. These six 

regressions and the nine regressions presented in table 0:2 are performed to see whether 

the for example beliefs or political opinions has any significant impact on the choice of 

donation. They are hence performed individually with no control variables to observe 

whether they are relevant for further analysis. 

 

Clearly beliefs about what the third generation will pay are correlated with the size of 

donation. This is demonstrated in the table by the low p-value. When the subjects have 

donated a larger amount they also convey that they believe the third generation will pay 

less. As the choice of donation is made before the question of how much they want to 

donate is asked, the subject are aware of the size of the donation that they made and can 

draw a conclusion about the probable payment that the third generation will have to make. 

Thus if a subject has paid a large amount she will expect the third generation to pay less.  

 

The observations of the next variable are extracted from a question concerning fairness. 

The subjects were asked to state what amount they considered fair for the third 

generation to pay. The negative t-statistic in the table relation implies that subjects who 

thought that the third generation would pay a larger amount choose to donate a small 
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amount themselves. However, as shown in the second row of the table the relation is not 

significant.  

 

The fourth regression shows that the beliefs of the first generation, with regards to what 

the second generation will pay, have a significant positive relation with first generations’ 

choice of donation. This could suggest that they believe preferences of others 

correspond to their own, or that the second generation will exhibit indirect reciprocity 

and thus pay the same amount as the first generation did. The two final regressions 

relates to how the subjects think they would behave if they participated in another 

generation. Hence the subjects were asked what they would have paid if they had been 

participating in the first (or second) instead of the second (or first) generation. The 

relations turn out to be significantly correlated. It thereby seems like the subjects are 

truthful.  

 

The other regressions made with individual variables are all made on observations from 

generation one and two. As you can see in table 0:2 below only two variables seem to 

influence the donation size at a level of significance corresponding to five percent. These 

are regression eight and ten. In the first regression the answers were extracted from a 

question with regards to recycling habits. The outcome of the regression suggest that 

subjects who answer that they recycle continually also seem to donate larger amounts to 

decrease the debt. The second question that has a significant relation with the choice of 

donation is a question with regards to social norms. The question was stated as follows: 

How much would you want to pay to a common debt if the previous (subsequent) 

generation pays X? The choices were to pay much more than X, slightly more than X, X, 

slightly less than X or much less than X. These alternatives are then numbered from one to 

five, to facilitate for the regression. The data found in the table on the fifth row indicates that 

subjects who answered that they would pay more than X also donated a larger amount to 

reduce the debt relevant for the experiment. The subjects also had to motivate their answer 

and these results will be discussed further in the following chapter. 
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Table 0:2 Regressions with regards to the concluding questions 

Regression regarding other questions observations coefficient t-statistic p-value 

Regression 7: Preferred wealth level compared to others 80 -2,55 -1,11 0,27 

Regression 8: Recycling habits 80 -0,21 -1,12 0,03 

Regression 9: WTP for participating in lottery* 79 0,20 1,51 0,13 

Regression 10: WTP to debt in intergenerational setting 80 -4,81 -4,58 0,00 

Regression 11: Generational equality 80 0,39 0,24 0,81 

Regression 12: Environmental WTP 80 -0,72 -0,40 0,69 

Regression 13: Expectation on previous generation 80 4,49 1,86 0,07 

Regression 14: Charity donation habits 80 -1,53 -1,49 0,14 

Regression 15: Political standpoint* 79 0,04 0,07 0,94 

*Robust regression due to heteroscedasticity, 

A final OLS-regression was performed with the variables that seem to influence the 

choice of the donations slightly. Tests performed to ensure applicability are both White’s 

and Breusch-Pagan tests for heteroscedasticity as well as to control for multicollinearity with 

the variance inflation factor (VIF). The outcome of White’s and Breusch-Pagan tests 

suggested heteroscedasticity. Thereby the regressions were reconstructed with robust 

standard errors. The VIF-test ascertained that the variables are not systematically dependent. 

The variables used are stated in the table below. The sex of the subjects is only used as a 

control variable. Since some of the variables presented in table 0:1 were significant in the 

individual setting but are not included here since they are only applicable to one or the other 

generation and not to all subjects. There are 78 observations used in this regression.  

Table 0:3 Final multivariate regression 

Questions about: coefficient t-statistic p-value 

Sex 0,04 0,02 0,99 

Beliefs, payment of the 3rd generation -0,20 -2,80 0,01 

WTP to debt in intergenerational setting -3,45 -2,87 0,01 

WTP for participating in lottery 0,15 1,42 0,16 

Expectation on previous generation -0,69 -0,33 0,75 

Charity donation habits  -0,44 -0,50 0,62 

Recycling habits -1,41 -0,85 0,40 

 

As displayed on the four bottom rows these expectations and habits are not important 

for the choice of donation. However, beliefs about the third generation as well as the 

answers in the question regarding social norms seem to influence the answers of the 

subjects. Judging from the individual regressions this result appear to be consistent 

 

The outcome of the regressions performed conveyed the same picture as the individual 

regressions. Beliefs about what donation the third generation will have to make, recycling 
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and willingness to pay depending on payment from others are the only significant 

variables when the regressions are made over all observations in generation one and two.   

9.2.1.1  Developed reasoning o f  the quest ions concerning soc ia l  norms 

One of the regressions displaying a significant relation was regression ten of donations 

with respect to the question concerning the formation of social norms. The results in the 

question are presented in figure five below.  

 

Figure 0:1 The 

formation of 

social norms 

 

 

 

 

 

 

After the subjects provided answers to this question they were asked to explain their 

choice. As is obvious from the figure above most subjects answer that they would like to 

pay the same amount as the other generation. The free-text answers were in many cases 

concerned with fairness often containing the words “fairness” or “equality”. Among the 

subjects that are paying (much) more than X the answers generally convey either that the 

subject feels good about herself when they pay more than someone else or that they pay 

more as they do not know the size of X in relation to the debt and thereby want to make 

sure that the coming generations can handle the situation.  The subjects that would 

choose to donate (much) less than X wrote either that they want to maximize their own 

wealth, explained that their choice of action is induced by economic phenomena or that 

they want to make sure that they pay less than the others, but still contributes. Hence the 

free-text answers varied depending on the answers, but were nevertheless coherent with 

respect to the different choices.  

 

The conclusions that can be made with regards to the answers of this question are in line 

with the conclusions made with regards to fairness. More than 50 percent exhibit 

preferences for fairness, some are being more generous and some want to donate less 

than others. Thus, a majority of the subjects seem to be concerned with fairness.  
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f) Not important, I think we need more 

research before concluding that global warming 

is caused by humans   
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9.2.1.2  Developed reasoning o f  the quest ions concerning quest ions about 

environmental  sustainabi l i ty ,  donat ions to chari ty  and recyc l ing habits  

Below there are three figures presenting some descriptive statistics drawn from the 

concluding question of the experiment. Generally the subjects exhibited preference for 

environmental sustainability, a willingness to work for it and to give up some of their 

wealth for the purpose of the well-being of others. However, one needs to be careful 

with these kinds of questions. Generally, people tend to think of themselves more as they 

would like to be than how they in fact are (to call oneself generous without being 

generous) (Wilkinson, 2008).  

 

  

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure six displays the answers given in the question concerning willingness to pay to 

reduce environmental sustainability most people.  About 65 percent answers that they 

consider it as important and that they are willing to pay to ensure environmental 

Figure 0:3 Recycling habits 

Figure 0:4 Habits of donations to charity Figure 0:2 Willingness to pay for environmental 
sustainability 
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sustainability. Including the subjects that are willing to give up a significant part of their 

wealth to ensure environmental sustainability the number is approaching 75 percent. 

Hence, 25 percent are free-riders. Comparing with the outcome of the experiment it 

seems like a larger part of the group choose to free-ride in this matter than in the 

situation induced by the experimental setting. 

 

In the question concerning recycling only six percent answers that they do not recycle. 

The remainder recycle always or sometimes. The answers regarding charity donations are 

shown in figure eight. It seems like slightly more than 70 percent have donated to charity 

a couple of times during their lives or more and fully 40 percent donates to charity 

regularly.  

 

To sum up, the analysis of the answers to these questions imply that a large part of the 

subjects considers environmental sustainability as important and are also willing to 

contribute to a better environment. Almost all subjects recycles regularly and many also 

donate to charity quite regularly. These results are positive, but they should however be 

considered with discretion. 

9.2.2 Correlation between answers in the concluding questions 

In this section I will analyse if the values and opinions expressed in the final part of the 

experiment correlate with one another. Below you will see a table where answers of 

questions that the subjects in all three generation answered are correlated. These 

correlation coefficients have also been analysed with a significance-test to see whether 

they are significantly separated from zero. There were 115 subjects who gave appropriate 

answers to all of the questions analysed in this section. 

Table 0:4 Correlation table one 

Questions with regards to:  Wealth 
preference  

 Lottery   Recycling   Norms and 
reciprocity  

Intergenerational 
equality  

 Wealth preference   1,00      
 Lottery   0,10   1,00     
 Recycling   0,18   0,11   1,00    
 Norms and reciprocity  0,22  -0,12   0,07   1,00   
 Intergenerational 
equality  

 0,34   0,05   0,07  -0,15   1,00  

 Environmental WTP   0,32   0,02   0,24   0,26   0,19  

 Expectations on parents   -0,14   0,10  -0,37  -0,26   0,01  
 Charity donations    0,27  -0,01   0,24   0,27   0,02  

 Political standpoint   0,52   0,25   0,23   0,23   0,15  
 Beliefs about generation 
three  

 0,11   0,05  -0,00   0,13  -0,02  

 Fair amount generation  0,09   0,14  -0,04   0,00   0,04  
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three  

 

Table 0:5 Correlation table two 

Questions with regards 
to: 

Envrionmental 
wtp 

Expectations 
on parents  

Charity 
donations  

Politcal 
standpoint 

Beliefs 
generation three 

Fair generation 
three 

 Environmental 
WTP  

 1,00            

 Expectations on 
parents   

-0,37  1,00      

 Charity donations    0,24  -0,12   1,00        
 Political standpoint   0,36  -0,16   0,21   1,00    
 Beliefs about 
generation three  

-0,16 -0,11   0,02  -0,09   1,00    

 Fair amount 
generation three  

-0,06   0,029  -0,04   0,11   0,53   1,00  

 

Many of the correlations are significant enough to reject the null hypothesis of no 

correlation. For this to be the case the values have to be above 0,19 can be stated as 

significantly separated from a correlation coefficient of zero.9 I will only discuss the 

relations in which correlations that are strongly significant, where the null hypothesis of 

no correlation can be rejected with a probability of 0,01. 

 

Environmental willingness to pay is significantly correlated with several of the other 

values. The correlations are positive in all cases except for the relation between what 

subjects have answered in regards to their expectations on the previous generations, 

including their parents. The subjects that expect that the previous generations would be 

generous are more willing to give up their own wealth to ensure environmental 

sustainability. In other words, the subjects who don’t have any expectations on the 

previous generation are also those who would not pay to reduce our negative impact on 

the environment. Other answers and values that correlate with the willingness to pay to 

reduce environmental degradation are those dealing with recycling, charity, reciprocity, 

wealth and political standpoint. It is expected that people who answer that they recycle 

and donate money to charity on a regular basis also are positive towards donating money 

to ensure environmental sustainability. The subjects who answer that they want to donate 

more than X in the question related to social norms and indirect reciprocity are also 

those that wants to donate money to environmental sustainability. Preference for being 

richer than other people suggests lower willingness pay to for environmental 

sustainability and a political opinions more to the left also suggest larger willingness to 

pay for sustainability.   

                                                
9 Using the following formula to test significance: ! ! !!!!

!!!

!!!!
! 



Intergenerational behaviour with regards to Risk, Fairness and the Formation of Social Norms: An Experimental Approach 

 

 73 

 

The answers of the question related to whether the subjects would prefer to be richer, 

equally rich or poorer than other people also correlates with questions related to 

intergenerational equality, donations to charity and political standpoint. The subjects that 

consider intergenerational equality as important, donate to charity and stand more to the 

left in their political opinions are more likely to choose equality.  

 

Another relation worth to mention is the relation between what people would pay for a 

lottery and political standpoint. Subjects with a political view more to the right seem to 

be willing to pay more for a lottery of the kind. Hence, subjects in this experiment with a 

political opinion more to the left seem to be more risk averse.  

9.3 THE EXPERIMENT 

The following questionnaires were used during the experimental sessions. An 

introductory text was written in Swedish to make sure that all participants would 

understand the foundation of the experiment. The rest of the information and all 

questions were written in English.  

 

In the following section you will, firstly, find instructions, questions e.tc., which were 

common for all surveys i.e. the same for all treatments and generations. Each part will be 

marked with a letter to make it possible to understand the order of the information and 

questions in the questionnaires.  Then follows the questionnaires. 

 
**A**: 
 
This experiment examines how much different generations want to donate to pay off a 
common debt (A debt that had to be repaid by three generations). 
 
General information: 
- During the experiment, until you leave the classroom, you must not talk to each other. 
If you have questions - raise your hand. 
- Your answers will be anonymous to the other participants. 
- At the end of the experiment, you will get paid in cash. 
- As you will read below, you represent a generation. 
- Former / Future generations are represented by other student groups who already have 
/ will attend on another occasion. 
 
**B**: 
 
You have to solve the questions below to earn a salary of 60kr. Later you will be asked to 
decide how much of this salary you would like to donate to lower the debt.  
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3 * 6 + 7 – 12 – 19  + 35 = 

5 - 33 + 1 + 13 + 14 + 12 + 1 = 

9 – 3 + 18 – 33 + 10 + 7 = 

5 - 22 +10 + 3 - 7 + 44  - 11 = 

 
**C**: 
 
Answer the following questions to show that you have understood the instructions.  
 
How many generations are there in total?  

What is the size of the debt?  

Which generation are you?  
At the latest, when does the debt have to be repaid?  
 
When you have done your work (answered the math questions) and answered the questions about the 
instructions. Raise  your hand and we will come and correct them. If you do not succeed in giving the 
right answer, you can try again until you get it right.   
 
**D**: 
 
5. Circle the number corresponding to the amount that you believe that the third 
generation will have to pay (the amount of the debt that remains for them to pay after 
the two previous generations have made their choices): 
 
 
0 5 10     15       20          25 30    35       40 
 
 
 
6. Circle the number corresponding to the amount that you perceive as a fair amount 
for the third generation to pay: 
 
 
0 5 10     15       20          25 30    35       40 
 
 
 
**E**: 
 
7. What sex are you? (tick the box) 

 Male 

 Female 
 Other 
 

8. How old are you?  
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9. What did you consider as most important when you made your choice of how much 

to donate to the common debt (rank your choice with the numbers 1 to 4, where 1 
corresponds to the most important option) 
 I would like all generations to end up with as equal amounts of money as 

possible, after payments are made.  
 I would like to pay the same amount as the generation(s) that has made or will 

make a choice. 
 I want to make as much money as possible and do not care about the other 

generations.  
 Own option: 

 
 

 
10. If the next generation pays an amount X. How much would you want to pay to the 

common debt? (tick the corresponding box) 
 Much more than X 
 Slightly more than X 
 X 
 Slightly less than X 
 Much less than X 
 

11. Please motivate you answer in question 10  
 
 
 
 
 
 

12. How important do you consider equality over the generations? 
 Very important 
 Important 
 Not important 
 I have no preference 
 
  

13. Complete the following sentence by ticking the box: I would prefer to be…  
 Richer than other people 
 Equally rich as other people 
 Poorer than other people 

 
 
14.  How much would you pay to participate in a lottery that has an outcome of either 

0kr, 20kr or 40kr with equal probability?  
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15. Do you recycle? 
 Yes  
 No 
 Sometimes 
 
 

16. Do you donate money to charity? 
 Yes, regularly (4 or more time per year) 
 Yes, on average once a year. 
 I have done it a couple of times in my life. 
 No 
 

17. How important do you consider environmental sustainability 
 Very important, I could give up a significant part of my own wealth to ensure 

environmental sustainability. 
 Important, I could give up some of my wealth to ensure environmental 

sustainability 
 Important, but I don’t want to give up any wealth to ensure environmental 

sustainability 
 I don’t care 
 Not important, it is not my problem. 
 Not important, I think we need more research before concluding that global 

warming is caused by humans. 
 

 
18. Do you expect your parents and their generation to make choices that are costly to 

them, but will gain your generation?  
 Yes 
 No 

 
 

19. In political matters, people talk of "the left" and "the right." How would you place 
your views on this scale, generally speaking? 
 
Left  1  2  3  4  5  6  7  8  9  10 Right 
 

 
20. Comments and feedback 
 

9.3.1 Generation one treatment one 
 
**A** 
 
Consider the following situation: 

• There are three generations. 

• Every generation will work to earn an income of 60kr. 

• There exists a total debt of 40kr. 

• The three generations are responsible to repay this debt.  
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• The debt has to be repaid (at the latest) by the end of the third generation, 
implying that choices of earlier generations will influence the outcome of the 
later generations.  

• You are going to represent the first out of the three generations. 

•  Other undergraduate students will represent the two following generations. 
 
**B** 
 
Your salary represents the total income of your generation. All three generations will be 
able to make 60kr each from answering the same questions. The debt has the size of 40kr 
and it has to be repaid by the end of the third generation. In other words, if the two first 
generations pay nothing, the third generation has to pay the whole debt. 
 
The following table can describe the situation: 
DEBT INCOME 

GENERATION 1 
INCOME 
GENERATION 2 

INCOME 
GENERATION 3 

40kr 60kr 60kr 60kr 
 
**C** 
 
You have earned 60kr and your task is to decide how much of the debt that you would 
like to repay. By the end of the experiment, you will be given the amount that you 
choose to keep in cash.  
 

You have 60kr to spend. 
 
How much would you donate to a total debt of 40kr that has to be repaid by three 
generations? 

 
Circle the number that corresponds to the amount that you would like to donate to 
reduce the debt:   
 
0         5          10  15     20         25            30  35      40 
 

 
Now you can move on to the final part of the experiment, by answering some 
concluding questions. 
 

1. Circle the number corresponding to the amount that you believe that the second 
generation will pay to reduce the debt: 
 
0 5 10     15       20          25 30    35       40 
 
 
 
2. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the second generation (and the payment of the first generation 
corresponds to what you paid): 
 
0 5 10     15       20          25 30    35       40 
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3. If you found out that the second generation paid more than you expected them to do, 
what would you have wanted to do? (tick the corresponding box): 
 Pay more, to make sure you paid more than they did. 
 Pay more, so your payment is equally large as the payment of the second 

generation.  
 Pay the amount that you stated 
 Pay less 
 
4. If you found out that the second generation paid more than you expected them to do, 
what would you have wanted to do? (tick the corresponding box): 
 Pay more 
 Pay the amount that you stated  
 Pay less so your payment is equally large as the payment of the second generation.  
 Pay less, to make sure you paid less than they did 
 
**D** 
**E** 

9.3.2 Generation one treatment two 
 
**A** 
 
Consider the following situation: 

• There are three generations. 

• Every generation will work to earn an income of 60kr. 

• There exists a total debt, but the size is uncertain. It can either be 20kr, 40kr or 
60kr with equal probability.   

• The three generations are responsible to repay this debt.  

• The debt has to be repaid (at the latest) by the end of the third generation, 
implying that choices of earlier generations will influence the outcome of the 
later generations.  

• You are going to represent the first out of the three generations. 

•  Other undergraduate students will represent the two following generations. 
 
**B** 
 
Your salary represents the total income of your generation. All three generations will be 
able to make 60kr each from answering the same questions. The size of the debt is 
uncertain. The two first generations know that it will either be 20kr, 40kr or 60kr with 
equal probability.  The size of the debt will be revealed to the third generation, since they 
have to pay the part that remains after the two first generations have made their choices. 
If the two first generations pay more than the size of the debt, the third generation will 
earn money. If the two first generations pay nothing to reduce the debt, the third 
generation will have to pay the whole debt (either 20, 40 or 60kr). 
 
The following table can describe the situation: 
UNCERTAIN DEBT INCOME 

GENERATION 
INCOME 
GENERATION 

 INCOME 
GENERATION 
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1 2 3 

20kr, 40kr or 60kr with equal 
probability. 

60kr 60kr 60kr 

 
**C** 
 
You have earned 60kr and your task is to decide how much of the debt that you would 
like to repay. By the end of the experiment, you will be given the amount that you 
choose to keep in cash.  
 

You have 60kr to spend. 
 
How much would you pay off a debt that is uncertain and common over three 
generations? The possible sizes of the debt are 20, 40 or 60kr with equal 
probability.  

Circle the number that corresponds to the amount that you would like to donate to 
reduce the debt:   
 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 

  
 

Now you can move on to the final part of the experiment, by answering some 
concluding questions. 
 

1. Circle the number corresponding to the amount that you believe that the second 
generation will pay to reduce the debt: 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 

 
2. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the second generation (and the payment of the first generation 
corresponds to what you paid): 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 

 
3. If you found out that the second generation paid more than you expected them to do, 
what would you have wanted to do? (tick the corresponding box): 
 Pay more, to make sure you paid more than they did. 
 Pay more, so your payment is equally large as the payment of the second 

generation.  
 Pay the amount that you stated 
 Pay less 
 
4. If you found out that the second generation paid more than you expected them to do, 
what would you have wanted to do? (tick the corresponding box): 
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 Pay more 
 Pay the amount that you stated  
 Pay less so your payment is equally large as the payment of the second generation.  
 Pay less, to make sure you paid less than they did 
 
**D** 
**E** 

9.3.3 Generation two treatment one 
 
**A** 

Consider the following situation: 

• There are three generations. 

• Every generation will work to earn an income of 60kr. 

• There exists a total debt of 40kr. 

• The three generations are responsible to repay this debt.  

• The debt has to be repaid (at the latest) by the end of the third generation, 
implying that choices of earlier generations will influence the outcome of the 
later generations.  

• You are going to represent the second out of the three generations. 

•  Other undergraduate students represented the first generation and a third group 
of students will represent the third generation. 

 
**B** 
 
Your salary represents the total income of your generation. All three generations will be 
able to make 60kr each from answering the same questions. The debt has the size of 40kr 
and it has to be repaid by the end of the third generation. In other words, if the two first 
generations pay nothing, the third generation has to pay the whole debt. 
 
The following table can describe the situation: 
DEBT INCOME 

GENERATION 1 
INCOME 
GENERATION 2 

INCOME 
GENERATION 3 

40kr 60kr 60kr 60kr 
 
**C** 
 
You have now earned 60kr and your task is to decide how much of the debt that you 
would like to repay. By the end of the experiment, you will be given the amount that you 
choose to keep in cash.  

You have 60 kr to spend. 
 
How much would you donate to a debt of 40kr, that is common and has to be 
repaid, by three generations in the following situations: 

 
The first generation donated 0kr to lower the debt. The debt you are facing is thereby 
40kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt:  

0 5 10 15 20 25 30 35 40 
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The first generation donated 5kr to lower the debt. The debt you are facing is thereby 
35kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt:   

0 5 10 15 20 25 30 35 - 

 
 
The first generation donated 10kr to lower the debt. The debt you are facing is thereby 
30kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt:  

0 5 10 15 20 25 30 - - 

 
 
The first generation donated 15kr to lower the debt. The debt you are facing is thereby 
25kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt: 

0 5 10 15 20 25 - - - 

 
 
The first generation donated 20kr to lower the debt. The debt you are facing is thereby 
20kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt: 

0 5 10 15 20 - - - - 

 
 
The first generation donated 25kr to lower the debt. The debt you are facing is thereby 
15kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt: 

0 5 10 15 - - - - - 

 
 
The first generation donated 30kr to lower the debt. The debt you are facing is thereby 
10kr. Tick the box below that corresponds to the amount that you would like to donate 
to reduce the debt: 

0 5 10 - - - - - - 

 
 
The first generation donated 35kr to lower the debt. The debt you are facing is thereby 
5kr. Tick the box below that corresponds to the amount that you would like to donate to 
reduce the debt: 

0 5 - - - - - - - 

 
 
The first generation donated 40kr to lower the debt. The debt you are facing is thereby 
0kr. Tick the box below that corresponds to the amount that you would like to donate to 
reduce the debt:  

0 - - - - - - - - 
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Now you can move on to the final part of the experiment, by answering some 
concluding questions. 
 

1. Circle the number corresponding to the amount that you believe that the first 
generation paid to reduce the debt:  
 
0 5 10     15       20          25 30    35       40 
 

 
2. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the first generation (and the payment of the second generation 
corresponds to what you paid): 
 
0 5 10     15       20          25 30    35       40 
 

 
**D** 
**E** 

9.3.4 Generation two treatment two 
 
**A** 
 
Consider the following situation: 

• There are three generations. 

• Every generation will work to earn an income of 60kr. 

• There exists a total debt, but the size is uncertain. It can either be 20kr, 40kr or 
60kr with equal probability.   

• The three generations are responsible to repay this debt.  

• The debt has to be repaid (at the latest) by the end of the third generation, 
implying that choices of earlier generations will influence the outcome of the 
later generations.  

• You are going to represent the second out of the three generations. 

•  Other undergraduate students represented the first generation and a third group 
of students will represent the third generation. 

 
**B** 
 
Your salary represents the total income of your generation. All three generations will be 
able to make 60kr each from answering the same questions. The size of the debt is 
uncertain. The two first generations know that it will either be 20kr, 40kr or 60kr with 
equal probability.  The size of the debt will be revealed to the third generation, since they 
have to pay the part that remains after the two first generations have made their choices. 
If the two first generations pay more than the size of the debt, the third generation will 
earn money. If the two first generations pay nothing to reduce the debt, the third 
generation will have to pay the whole debt (either 20, 40 or 60kr). 
 
The following table can describe the situation: 
UNCERTAIN DEBT INCOME 

GENERATION 
INCOME 
GENERATION 

 INCOME 
GENERATION 
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1 2 3 

20kr, 40kr or 60kr with equal 
probability. 

60kr 60kr 60kr 

 
**C** 
 
You have now earned 60kr and your task is to decide how much of the debt that you 
would like to repay in the situations described below. By the end of the experiment, you 
will be given the amount that you choose to keep.  
 

You have 60kr to spend. 
 
How much would you pay off a debt that is uncertain and common over three 
generations? The possible sizes of the debt are 20, 40 or 60kr with equal 
probability.  

 
The first generation donated 0kr to lower the debt. Tick the box below that corresponds 
to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 35 40 45 50 55 60 

 
 
The first generation donated 5kr to lower the debt. Tick the box below that corresponds 
to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 35 40 45 50 55 - 

 
 
The first generation donated 10kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 35 40 45 50 - - 

 
The first generation donated 15kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 35 40 45 - - - 

 
 
The first generation donated 20kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 35 40 - - - - 

 
 
The first generation donated 25kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 35 - - - - - 

 
 
The first generation donated 30kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 30 - - - - - - 
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The first generation donated 35kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 25 - - - - - - - 

 
The first generation donated 40kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 20 - - - - - - - - 

 
 
The first generation donated 45kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 15 - - - - - - - - - 

 
 
The first generation donated 50kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 10 - - - - - - - - - - 

 
 
The first generation donated 55kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 5 - - - - - - - - - - - 

 
 
The first generation donated 60kr to lower the debt. Tick the box below that 
corresponds to the amount that you would like to donate to reduce the debt: 

0 - - - - - - - - - - - - 

 
Now you can move on to the final part of the experiment, by answering some 
concluding questions. 
 

1. Circle the number corresponding to the amount that you believe that the first 
generation paid to reduce the debt:  
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 

 
2. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the first generation (and the payment of the second generation 
corresponds to what you paid): 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 
 
**D** 

**E** 
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9.3.5 Generation three treatment one 
 
**A** 
 
Consider the following situation: 

• There are three generations. 

• Every generation will work to earn an income of 60kr. 

• There exists a total debt of 40kr. 

• The three generations are responsible to repay this debt.  

• The debt has to be repaid (at the latest) by the end of the third generation, 
implying that choices of earlier generations will influence the outcome of the 
later generations.  

• You are going to represent the third out of the three generations. 

•  Other undergraduate students represented the two previous generations. 
 
**B** 
 
Your salary represents the total income of your generation. All three generations will be 
able to make 60kr each from answering the same questions. The debt has the size of 40kr 
and it has to be repaid by the end of the third generation. In other words, if the two first 
generations pay nothing, the third generation has to pay the whole debt. 
 
The following table can describe the situation: 
DEBT INCOME 

GENERATION 1 
INCOME 
GENERATION 2 

INCOME 
GENERATION 3 

40kr 60kr 60kr 60kr 
 
**C** 
 
Please answer the following questions: 
 

1. Circle the number corresponding to the amount that you believe that the first 
generation paid to reduce the debt: 
 
0 5 10     15       20          25 30    35       40 
 
 

 
2. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the first generation: 
 
0 5 10     15       20          25 30    35       40 
 
 
 

3. Circle the number corresponding to the amount that you believe that the second 
generation paid to reduce the debt: 
 
0 5 10     15       20          25 30    35       40 
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4. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the second generation: 
 
0 5 10     15       20          25 30    35       40 
 
 
 
5. Circle the number corresponding to the amount that you believe that you, in the 
third generation, will have to pay (the amount of the debt that remains for them to pay 
after the two previous generations have made their choices): 
 
 
0 5 10     15       20          25 30    35       40 
 
 
 
6. Circle the number corresponding to the amount that you perceive as a fair amount 
for the third generation to pay: 
 
 
0 5 10     15       20          25 30    35       40 
 
 
 
7. 

You have 60kr to spend.  
 
The first generation donated            kr to lower debt, later the second generation choose 
to donate           kr, implying that the debt you have to repay is        kr.  

Circle the number that corresponds to the amount that you have to pay:   
 
 
 

 
**E** 
 

9.3.6 Generation three treatment two 
 
**A**  
 
Consider the following situation: 

• There are three generations. 

• Every generation will work to earn an income of 60kr. 

• There exists a total debt, but the size is uncertain. It can either be 20kr, 40kr or 
60kr with equal probability.   

• The three generations are responsible to repay this debt.  
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• The debt has to be repaid (at the latest) by the end of the third generation, 
implying that choices of earlier generations will influence the outcome of the 
later generations.  

• You are going to represent the third out of the three generations. 

•  Other groups of undergraduate students represented the two previous 
generations.  
 

**B** 
 
Your salary represents the total income of your generation. All three generations will be 
able to make 60kr each from answering the same questions. The size of the debt is 
uncertain. The two first generations know that it will either be 20kr, 40kr or 60kr with 
equal probability.  The size of the debt will be revealed to the third generation, since they 
have to pay the part that remains after the two first generations have made their choices. 
If the two first generations pay more than the size of the debt, the third generation will 
earn money. If the two first generations pay nothing to reduce the debt, the third 
generation will have to pay the whole debt (either 20, 40 or 60kr). 
 
The following table can describe the situation: 
UNCERTAIN DEBT INCOME 

GENERATION 
1 

INCOME 
GENERATION 
2 

 INCOME 
GENERATION 
3 

20kr, 40kr or 60kr with equal 
probability. 

60kr 60kr 60kr 

 
**C** 
 
Please answer the following questions: 
 

1. Circle the number corresponding to the amount that you believe that the first 
generation paid to reduce the debt: 
 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 

 
2. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the first generation: 
 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 
 

3. Circle the number corresponding to the amount that you believe that the second 
generation paid to reduce the debt: 
 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
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4. Circle the number corresponding to the amount that you would have paid to reduce 
the debt if you were the second generation: 
 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 
 
5. Circle the number corresponding to the amount that you believe that you, in the 
third generation, will have to pay (the amount of the debt that remains for them to pay 
after the two previous generations have made their choices): 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 
 
6. Circle the number corresponding to the amount that you perceive as a fair amount 
for the third generation to pay: 
 
 
0      5      10 15 20 25 30 35 40 45 50 55 60 
 
 
 
7. 

You have 60kr to spend. The uncertain debt has revealed to be        kr. 
 
The first generation donated            kr to lower debt, later the second generation choose 
to donate           kr, implying that the debt you have to repay is         kr.  

Circle the number that corresponds to the amount that you have to pay:   
 
 
 

 
**E** 
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