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What should individuals be held responsible for? This is a fundamental question in

much of the contemporary debate on distributive justice. Different fairness ideals, such

as strict egalitarianism, and different versions of equal opportunity ethics and

libertarianism give different answers to this question. In order to study the prevalence

of these fairness ideals in society, we present the results from a dictator game where the

distribution phase is preceded by a production phase. Each participant’s contribution is

a result of working time, productivity and price. We estimate what factors the

participants hold each other responsible for and the weight they attach to fairness. In

addition, we discuss how fairness preferences relate to business education and labour

market experiences by comparing the estimates for business students at different stages

of their education, and by comparing the estimates for final-year business students with

the estimates for former business students with some years of work experience.

& 2009 Elsevier B.V. All rights reserved.
1. Introduction

What should individuals be held responsible for? This is a core question both in the modern political debate on
distributive justice and in normative reasoning. In particular, there is substantial disagreement about the extent to which
people should be held responsible for various factors affecting their pre-tax income. In the normative literature, there has
been an increasing focus on equal opportunity theories of distributive justice that combine an egalitarian commitment
with a concern for individual responsibility (Dworkin, 1981; Roemer, 1998; Rawls, 1971). The role of individual
responsibility is also a controversial issue in political debates over redistribution. An important difference between left-
wingers and right-wingers is the role they assign to individual responsibility in the design of redistributive policies.
Typically, right-wingers argue that people should be held responsible for a large fraction of the factors that determine their
incomes, while left-wingers defend a more limited role for individual responsibility.

Despite the importance of the normative question of what people should be held responsible for in distributional
situations, the positive question of what people actually do hold each other responsible for has received little attention in
the experimental literature. People’s behaviour in games such as the ultimatum game and the dictator game has been
widely interpreted as indicative of people being motivated by fairness considerations and being willing to sacrifice
monetary gains in order to avoid large deviations from what they consider to be a fair outcome (Camerer, 2003). These
games, however, are not well suited for studying attitudes towards individual responsibility, because the participants do
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not contribute to the production of the value that is distributed. To address the question of what people hold each other
responsible for, which is the first aim of this paper, it is necessary to study distributional preferences in more complex
situations involving production.

We study a dictator game where the distribution phase is preceded by a production phase.1 In the production phase, the
participants were randomly assigned one of two documents and asked to type the text on a computer. The value of their
production depended on the number of minutes they decided to work, the number of correct words they typed per minute
and a price for each correctly typed word that depended on the assigned text. The participants could therefore differ with
respect to three factors: working time, productivity and price. For which of these factors, then, do people hold others
responsible?

Different normative theories have different implications for what factors we should hold people responsible for in such
situations. Two opposing views are strict egalitarianism and libertarianism. Strict egalitarianism does not hold people
responsible for any of the factors determining production, while libertarianism holds people responsible for all factors.
Equal opportunity ethics can be seen as an intermediate view, which holds people responsible for some, but not all, factors.
In our paper, we study two interesting interpretations of this view, which we refer to as choice egalitarianism and
meritocratism. Choice egalitarianism holds people responsible for their choices, while meritocratism in addition holds
them responsible for all factors that can be considered personal traits.

People’s views on responsibility may be formed by the institutions they have been exposed to, which may partly explain
the huge differences in fairness perceptions that are found both within and between countries (Alesina et al., 2001; Alesina
and Angeletos, 2005; Alesina and La Ferrara, 2005; Piketty, 1995). The second aim of this paper is to discuss the role of
institutions in shaping fairness preferences. There is a substantial literature arguing that both education and exposure to
market institutions have an effect on the importance people assign to self-interest considerations (Frank et al., 1996;
Henrich et al., 2004), and a related literature discussing how education affects a person’s view of the trade-off between
equality and efficiency (Engelmann and Strobel, 2006; Fehr et al., 2006).2 These studies do not, however, discuss in detail
how such institutions might affect what people consider fair.3 But it seems intuitively plausible that both education and
exposure to market institutions could shape people’s fairness preferences, and in this paper we try to shed some light on
this issue. We do so by studying the behaviour of four different subject groups; first, second and final-year business
students and business graduates with labour market experience.

We consider an economic environment where efficiency considerations play no role in the distributional phase, and
where people make a trade-off between monetary gains and fairness considerations when proposing a distribution of the
total production. Based on a random utility model, we estimate for each subject group the share that finds it fair to hold
people responsible for a given set of factors and the importance these subject groups attach to fairness considerations. We
then compare the estimates for first-year business students with the estimates for second and final-year business students,
and the estimates for final-year business students with the estimates for business graduates. Given these estimates, we
discuss the extent to which the observed differences may be due to business education and labour market experience.

Section 2 describes the basic model in more detail, including a further discussion of the different fairness views on
responsibility. Section 3 provides a discussion of the experimental design, while the results and robustness tests are
reported in Section 4. Section 5 contains some concluding comments.
2. The model

Consider an economy in which individuals differ in working time (q), productivity (a) and the price (p) they receive per
unit they produce, and where individual i’s production value (xi) is the product of these factors, such that
xiðai; qi;piÞ ¼ aiqipi. Given this economic structure, we are concerned with distributional situations involving pairs of
individuals, who are referred to as person 1 and person 2. The total production value to be distributed in any given
distributional situation is given by Xða;q;pÞ ¼ x1ða1;q1; p1Þ þ x2ða2; q2; p2Þ, where a ¼ ða1; a2Þ, q ¼ ðq1; q2Þ, and p ¼ ðp1; p2Þ.
2.1. Fairness and choice

We assume that individuals, when proposing an income distribution, are motivated by own income, yi, and a desire to
act according to a fairness ideal. Individual i’s fairness ideal is denoted by kðiÞ and specifies a unique distribution of income,
mkðiÞ to individual i and X �mkðiÞ to the other individual, in any given distributional situation. We also assume that the
marginal disutility of deviating from the fairness ideal is strictly increasing in the size of the deviation from the fair
distribution. Specifically, we assume that person i is maximizing the following utility function when proposing a
1 For other studies of real-effort dictator games, see Cappelen et al. (2007), Cherry et al. (2002), Frohlich et al. (2004), Konow (2000), and Konow et al.

(2009). The importance of differences in individual endowments has also been studied in the context of ultimatum games, public-good games and

redistributive voting games; see among others Cherry et al. (2005), Clark (1998), Durante and Putterman (2007), and Hoffman and Spitzer (1982).
2 There is an independent question of whether people with different preferences self-select into different types of educations and occupations, for

example if market-friendly people to a greater extent choose to study subjects such as economics and business (see, e.g., Frey and Meier, 2005).
3 For an interesting survey on this issue, see Faravelli (2007).
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distribution:

Viðyi;a;q;pÞ ¼ yi �
bi

2

ðyi �mkðiÞða;q;pÞÞ2

Xða;q;pÞ
; ð1Þ

where biZ0 is the weight individual i assigns to fairness considerations. For an interior solution, the optimal proposal, y�i , is

y�i ¼ mkðiÞða;q;pÞ þ Xða;q;pÞ=bi: ð2Þ

The optimal proposal thus depends on the fairness ideal endorsed by the individual and the importance assigned to
fairness considerations. Note that this specification of the utility function implies that the proposed share y�i =X is given by
the fair share mkðiÞ=X plus a constant determined by the weight attached to fairness considerations. Alternative
formulations of the utility function are considered in Section 4.4.

2.2. Fairness and the responsibility cut

We assume that the individuals endorse one of the following fairness principles: strict egalitarianism, one of two
versions of equal opportunity ethics (choice egalitarianism or meritocratism) or libertarianism. The difference between
these four fairness principles lies in the implications they have for what is often referred to as the responsibility cut, that is,
for what factors individuals should be held responsible and for what factors individuals should not be held responsible. In
formalizing the responsibility cut, it is useful to introduce the responsibility set Rk � fa; q; pg. The responsibility set
represents the factors for which people are held responsible under fairness ideal k.

According to strict egalitarianism, total income should be distributed equally between the two individuals,
independently of how it came about. Hence, the individuals are not held responsible for any of the factors affecting
production, which implies that the responsibility set is simply the empty set, RSE ¼ |. The strict egalitarian view is closely
related to the motivation captured in the inequality-aversion models, which assume that people dislike unequal outcomes,
independently of the source of inequality (see Fehr and Schmidt, 1999; Frohlich et al., 2004).

Equal opportunity ethics objects to strict egalitarianism because it believes that people should be held responsible for
some of the factors affecting the outcome of their actions (Roemer, 1998). There are different versions of this position,
which reflect different views on how to justify the responsibility cut. In this paper, we consider two versions. First, we
consider choice egalitarianism, which follows from the view that people should not be held responsible for factors beyond
their control. If only working time is considered to be within individual control, as we will argue shortly is the most likely
scenario in our experiment, the responsibility set is given by RCE ¼ fqg, and the fair distribution is to give each person a
share of the total income equal to his or her share of the total working time. If additional factors are considered to be within
individual control, the choice egalitarian responsibility set would expand correspondingly.

Second, we consider meritocratism, which argues that an individual should be held responsible for all factors that can be
considered personal traits, but not for factors that are unrelated to individual merits (Arrow et al., 2000). In our setting,
where prices are randomly assigned, it seems natural to assume that the meritocratic responsibility set is given by
RM ¼ fa; qg. A fair distribution according to meritocratism would be to give each person a share of the total income equal to
his or her share of the total production.

The libertarian fairness ideal is at the opposite extreme of strict egalitarianism and implies that people are held
responsible for all factors affecting their income. It has been defended as the only way of respecting people’s self-
ownership (Nozick, 1974). The responsibility set is given by RL ¼ fa;q; pg, and the fair distribution is simply to give each
person the value of what they produce. The libertarian solution may thus involve an unequal distribution of income due to
differences in prices as well as in individual productivity and working time.

There are other logically possible ways of drawing the responsibility cut, fag, fa; pg, fpg, and fq; pg. However, there does
not seem to be any reasonable justification for these approaches, and we therefore ignore them in the following.

We can capture the four relevant fairness ideals by the following general fairness function:

mkða;q;pÞ ¼
rðRk; a1; q1; p1Þ

rðRk; a1; q1; p1Þ þ rðRk; a2; q2; p2Þ
Xða;q;pÞ; ð3Þ

where

rðRk; ai; qi; piÞ ¼

1=2 if k ¼ SE;

qi if k ¼ CE;

aiqi if k ¼ M;

aiqipi if k ¼ L:

8>>>><
>>>>:

ð4Þ

The function rðRk; ai;qi; piÞ may be interpreted as representing the fair claim of each individual, and thus the general
fairness function may be seen as distributing the total production proportionally to the individuals’ fair claims. To illustrate,
consider a situation where the working time of person 1 is three times the working time of person 2. A choice egalitarian
would argue that the fair claim of each individual is determined by working time, and consequently that the fair claim of
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person 1 is three times the fair claim of person 2. As a result, the choice egalitarian would argue that it is fair that person 1
should receive three-fourths of the total production.

3. Experimental design

Before presenting the details of the actual experiment, we provide a discussion of how our subject pool was recruited.
Finally, we discuss how the variation in the actual distributional situations make it possible to identify heterogeneity in the
fairness perceptions of the participants.

3.1. The subject pool

The participants in the experiment were recruited from first-, second- and fourth-year students at the Norwegian School
of Economics and Business Administration (NHH); in addition, we also invited former students from the same school to
constitute the alumni group. The participants were not informed about the purpose of the experiment but only invited to
take part in a research project. They were told that they would receive a participation fee of 100 NOK (approximately 15
USD) and that they might earn additional money in the experiment. In the invitation, they were also asked whether they
wanted to participate in a long or a short version of the experiment, and they were told that their monetary gain might
depend on the length of the experiment.

We had nine student sessions, where, in total, 238 students participated: 82 first-year students, 84 second-year
students and 72 fourth-year students. In addition, we had one alumni session with 57 participants. The share of female
participants in the four subject groups was 28%, 43%, 39%, and 32%, respectively. Each session consisted only of participants
from the same subject group and each contained a long and a short version of the experiment.

The students were recruited with the same set of procedures, and at each level we recruited approximately 20% of the
student population. The drop out rate from the first to the fourth year at NHH is small, approximately 10%. Hence, the main
differences between the student subject groups are that the students at the higher levels have received more business
education and are, on average, older. In our analysis, we cannot distinguish these two effects, so we cannot rule out that
what we as a shorthand description sometimes refer to as the effect of ‘‘business education’’ may partly be an age effect.

The recruitment of alumni participants was based on a list of all former students at the school with 2–10 years of
potential work experience and a postal address in Bergen. Bergen is the second largest city in Norway, and the population is
in general nationally representative. We recruited approximately 30% of the former students on this list. The alumni group
differ from the student groups in many respects, including the fact that they are older and more established in life. Hence,
we cannot rule out that what we as a shorthand description sometimes refer to as the effect of ‘‘labor market experiences’’
may partly be due to these other factors.

3.2. The experiment

At the beginning of the experiment, all participants are informed about the rules of the game, and given a complete
description of how the game will proceed. They are also told that all communication will be anonymous and conducted
through a web-based interface.4 Each participant is then randomly, with equal probability, assigned document A or
document B. Both documents are reports from public commissions in Norway. The average length of the words in each
document is approximately the same. In the production phase, the participants are asked to type the text in their assigned
document into a word processing file on their computer, where correctly typed words are given the value of 1 NOK (approx.
0.16 USD) for document A and 0.5 NOK (approx. 0.08 USD) for document B. The price for a correctly typed word is thus
completely outside the control of the participants. The participants are informed that the two texts are equally difficult to
type and that the price differential thus does not reflect any difference in the time it takes to copy the two texts.5

The length of the production phase depends on which version of the experiment the participants choose to take part in.
Those who participate in the short version work for 10 min, while those who participate in the long version work for
30 min. The two versions of the experiment take place in two different computer labs. Those who participate in the long
version are asked to meet up 20 min before those who participate in the short version. Hence, the production phase ends at
the same time for the two groups. When the production phase ends, the participants submit their text, and this text is
automatically compared with the original document. In order to make it easier for the participants to make calculations in
the distribution phase, we round off their reported production to the nearest 50. The value of each participant’s production
is therefore equal to the reported production multiplied by the value of each correctly typed word. Our choice of prices and
production time ensures that participants exercise high effort in the production phase and that high stakes are involved in
the distribution phase.
4 The complete instructions are available upon request from the authors.
5 We introduced different documents in order to avoid individuals being paid differently for the exact same product. A natural interpretation of the

price differential could then be that it reflected differences in the demand for the two products. To make the production process as realistic as possible, the

participants were allowed to use the Word spell check to make sure that they were spelling the words correctly.
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Fig. 1. Distribution of productivity. Pairwise plots of the productivity of person 1 and person 2 for all the distributional situations in our data set.
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In the distribution phase, each participant is matched with a sequence of other participants, maximally six persons,
where no information is given about the outcome of any distributional situation before all proposals are made.6 The
participants are matched both with people who have the same working time and with people who have a different working
time than themselves. For each match the participants are given information about the working time, production, and
production value of both participants. They are then asked to propose a distribution of the total production value for the
two participants. The proposals have to be rounded off to the nearest 25 NOK. When they have made proposals for all the
matches, they are given an overview of all their proposals and asked to give a final confirmation. If they regret some of their
proposals, they are allowed to start over again and make new proposals. In total, the 295 participants made 1230
distributional choices.

When everyone has confirmed their proposals, actual payment for each person is determined by randomly drawing a
proposal from one of the distributional situations that this person has been involved in. There is an equal probability that
this is his or her own proposal or the proposal of one of the other participants. Hence, if a person makes four distributional
choices, there is a one in eight chance that a given choice is implemented. A participant’s total earnings are then the sum of
the amount assigned to this person in the selected proposal and the participation fee. At the end of the experiment, the
participants are assigned a code and asked to write this code together with their bank account number on a claim form.
This form is placed in an envelope addressed to the accounting division of NHH. The procedure ensures that neither the
participants nor the research team are in a position to identify how much each participant earns in the experiment.
3.3. The distributional situations

In the distribution phase, the paired participants might differ with respect to the working time, their production per
minute and the price they receive per correctly typed word. Differences in working time would be due to different
individual choices, whereas differences in the price would be beyond individual control. Differences in production per
minute, reported in Fig. 1, might be due both to differences in the chosen intensity of work effort in the experiment and to
differences in the innate ability to type.7
6 Most participants were paired with four other participants, but we allowed for some variation in this number in order to deal with sessions of

different sizes.
7 We observe that there is larger dispersion in the productivity among the alumni; a standard deviation of 9.7 versus 7.2 in the student groups taken

together. However, this difference is not significant; a Levene’s test of equality of variance gives a p-value of 0.12.
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Table 1
Statistics on productivity.

Price/word (NOK) Duration in minutes Total

10 30

0.5 25.72 25.22 25.43

n ¼ 62 n ¼ 85 n ¼ 147

1.0 23.28 21.33 22.17

n ¼ 64 n ¼ 84 n ¼ 148

Total 24.48 23.28 23.80

n ¼ 126 n ¼ 169 n ¼ 295

The cells show average productivity (words per minute) and the number of observations in each of the four categories.

A.W. Cappelen et al. / European Economic Review 54 (2010) 429–441434
Given the high piece-rate payment and the short period for production, however, we find it quite unlikely that the
participants would choose not to work at maximum effort in the experiment, or that they would suspect others not to do
so.8 This is also supported by the fact that, as shown in Table 1, prices do not have an important effect on individual
productivity.9 We therefore interpret differences in production per minute as reflecting different innate abilities beyond
individual control, and we assume that the participants also hold this view when making distributional choices. Hence our
preferred interpretation of choice egalitarianism in this experiment is that people are only held responsible for working
time.

In general, the fairness principles justify different fair distributions, but they coincide in certain situations. First, if the
participants are identical with respect to both working time and price, then the strict egalitarian and the choice egalitarian
fairness ideals imply the same fair distribution, as would the meritocratic and the libertarian fairness ideals. And all four
fairness ideals coincide if the participants also have the same productivity. Second, if the participants differ in working time
but are given the same price, the meritocratic and the libertarian fairness ideals justify the same fair distribution, which
again would be equal to the choice egalitarian distribution if the participants also have the same productivity. Third, if the
participants have the same working time but are assigned different prices, then the choice egalitarian and strict egalitarian
fairness ideal coincide, and they justify a distribution equal to the meritocratic position if the participants also have the
same productivity. If the participants differ along all dimensions, then none of the fairness ideals would coincide perfectly.

To obtain a better picture of the potential variation in proposals implied by the different fairness ideals, Fig. 2 shows
how the various fairness ideals correlate in all the distributional situations faced by the individuals in the experiment. If
two fairness ideals were to coincide in all the distributional situations, then all the points should be at the diagonal in the
respective comparison. To illustrate, consider the comparison of the strict egalitarian and the choice egalitarian fairness
ideals. The two fairness ideals coincide when the individuals have the same working time, and these distributional
situations, a total of 550, are therefore located at the diagonal. In 340 distributional situations, person 1 has worked for
30 min and person 2 has worked for 10 min. The strict egalitarian fairness ideal still justifies equal sharing, whereas the
choice egalitarian fairness ideal justifies that person 1 takes three-fourths of the total production value. Consequently,
these distributional situations are located at the line above the diagonal. By design, given that both individuals in a pair
make a proposal, each distributional situation has a symmetric counterpart, and hence there are also 340 distributional
situations where person 1 has worked for 10 min and person 2 has worked for 30 min. These distributional situations are
located at the line below the diagonal.

More generally, we observe from Fig. 2 that there are substantial differences in how much the fairness ideals justify that
person 1 can take in a given distributional situation. Thus, in the analysis, we should be able to identify whether there is
heterogeneity in the fairness perceptions of the individuals.
4. Results

As a background for the analysis, we present some descriptive statistics. We then formulate a random utility model and
estimate how our subjects actually draw the responsibility cut and the weight they attach to fairness considerations.
8 See Dickinson (1999) for an experimental study of the distinction between extensive effort, for example working time, and the intensity of work

effort.
9 Indeed, the participants assigned a low price were slightly more productive than those with a high price (a standard t-test of the hypothesis of no

mean difference gives a p-value of 0.092 in the 10-min group and 0.0005 in the 30-min group). While this, in principle, could be because a lower price

induced more effort, we believe that the reason for this difference is a slight difference in the difficulty of the two texts that we did not uncover in our pre-

experimental testing. Note that the difference was too small for the participants to learn about this from the few distributional situations they observed,

and thus there is no reason to believe that they did not accept the statement in the procedures saying that the two texts were equally difficult to type.
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Table 2
Descriptive statistics.

Share, ðX � yÞ=X

1st year 2nd year 4th year Alumni All students All males All females Total

Mean 0.396 0.338 0.383 0.430 0.373 0.360 0.433 0.385

Standard deviation 0.188 0.233 0.223 0.172 0.216 0.215 0.185 0.208

Minimum 0 0 0 0 0 0 0 0

Maximum 0.789 0.944 0.862 0.973 0.944 0.920 0.973 0.973

Amount, X � y, in NOK

1st year 2nd year 4th year Alumni All students All males All females Total

Mean 274 253 266 361 264 268 320 286

Standard deviation 189 223 199 203 204 205 208 207

Maximum 1000 1000 850 900 1000 1000 1000 1000

Share offering nothing 0.043 0.135 0.156 0.040 0.108 0.129 0.026 0.093

Share offering more than half 0.296 0.270 0.299 0.319 0.288 0.261 0.358 0.295

Some key features of offers made to opponent.

Strict
Egalitarian

Choice
Egalitarian

Meritocratic

Libertarian

0 500 1000

0

500

1000

0 500 1000

0

500

1000

0 500 1000

0

500

1000

Fig. 2. Scatter plots of fairness ideals. Pair-wise plots of mkða;q;pÞ against mjða;q;pÞ for all the distributional situations in our data set (i.e., each plot

represents what the fairness ideals mk and mj , respectively, justify that person 1 takes in a given situation).
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4.1. Descriptive statistics

Table 2 presents some key information about individual offers. The average total production value to be distributed was
735 NOK (approximately 124 USD), and the average offer to the opponent was 38.5% (which amounted to 286 NOK;
approximately 48 USD). This is substantially higher than is commonly observed in standard dictator games without
production (Andreoni and Miller, 2002; Camerer, 2003) and may indicate that the presence of a production phase caused
people to care more about fairness considerations. We observe that the fourth-year students offered almost the same as the
first-year students, the alumni offered more than the fourth-year students, and females offered more than males.

Note, however, that the size of the average offer does not provide us with any information about the prevalence of the
different fairness principles. The average fair offer is the same for all four fairness ideals, namely X=2. This is easily seen by
observing that, for any particular distributional situation and for any fairness ideal k, the fair solution would be that person
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1 offers X �mk to person 2 and that person 2 offers mk to person 1. Hence, it is not the case that a high average offer
indicates, for example, a large share of strict egalitarians and a small share of libertarians.

This point can be illustrated further by looking at a particular distributional situation where we observed a very high
offer of 95% of the total income. In this case, person 1 had worked for 10 min, produced 100 words and received a price of
0.5 NOK. Person 2, on the other hand, had worked for 30 min, produced 850 words and received a price of 1 NOK. Hence,
they had 900 NOK to split between them. Given this information, person 1 acted in accordance with the libertarian fairness
ideal and offered person 2 almost all of the total income, 850 NOK.

Interestingly, in 29.5% of the offers, the participant proposed more to the opponent than to him or herself, whereas in
9.3% of the offers, the participant proposed everything to him or herself. Such offers were quite rare among first-year
students and alumni, while about 15% of the offers from second-year and fourth-year students left nothing to the opponent.

4.2. Empirical model

We adapt the choice model to bring it into line with the fact that we asked the participants to round off their proposals
to the nearest 25 NOK. The choice of y is therefore restricted to the set Yða;q;pÞ ¼ f0;25;50; . . . ;Xða;q;pÞg, and we introduce
a random element in the utility model:

Uiðy; �Þ ¼ Viðy; �Þ þ eiy=g: ð5Þ

The constant g determines the weight given to the random element eiy, which we assume specific to each element in Y and
i.i.d. extreme value distributed. The individuals choose y� such that Uiðy

�; �ÞZUiðy; �Þ for all y in Yða;q;pÞ.
This model has a mixed logit structure where each person is characterized by his or her fairness ideal, kðiÞ, as well as by

the parameter bi. We cannot classify individuals by ðk;bÞ, but we estimate the distribution of these characteristics. The
distribution of fairness ideals is discrete, and we approximate the distribution of b by a log-normal distribution, such that
logb�Nðz;s2Þ. Because the fairness ideal and the importance a person assigns to fairness considerations are unobserved,
these must be integrated out for the unconditional choice probabilities as functions of the observed variables. If we
introduce a subscript j ¼ 1; . . . ; Ji indexing the situations an individual i faces, and let lk denote the share of the subject
group that holds the fairness ideal k, the likelihood of an individual i making proposals ðyi1; . . . ; yiJi

Þ from the sets of feasible
proposals ðYi1; . . . ;YiJi

Þ given a parameter vector h ¼ ðlSE; lCE;lM ; lL; g; z;sÞ, is

LiðhÞ ¼
X

k

lk

Z 1
0

YJi

j¼1

egVðyij ;aij ;qij ;pij ;k;bÞP
s2Yij

egVðs;aij ;qij ;pij ;k;bÞ

0
@

1
AdFðb; z;sÞ: ð6Þ

Repeated observations and the fact that we expose individuals to different distributional situations provide information
about the distribution of fairness ideals and the weight people attach to them. Given that the distributional situations are
symmetrical and all fairness ideals specify that an equal split is fair on average, the average offer provides identification of
the weight people on average attach to fairness. On the basis of how intra-individual and inter-individual variance in offers
relate to observable characteristics of the distributional situation, we estimate the distribution of b and the population
shares lk. Note that for the inference, each individual’s sequence of choices is treated as a single observation.

4.3. Estimates of the model

Table 3 reports the estimates of the model for each of the four subject groups, where the population share for each of the
fairness ideals is the estimated proportion of the participants acting in accordance with this particular fairness ideal. It also
reports the estimates for all students taken together and all participants broken down by gender.10

Consider first our estimates for the first-year students in Table 3. The estimated share of strict egalitarians is 23.5%, the
share of choice egalitarians is 6.6%, the share of meritocrats is 41.5% and the share of libertarians is 28.4%. There seems, in
other words, to be considerable pluralism in how these students draw the responsibility cut. However, at the same time,
the analysis reveals overlapping consensus on a number of issues. First, almost 80% of these first-year students (choice
egalitarians, meritocrats and libertarians) find it fair to hold people responsible for their chosen working time. Second,
more than 70% (strict egalitarians, choice egalitarians and meritocrats) do not find it fair to hold people responsible for the
randomly assigned price. Finally, 70% of the first-year students (meritocrats and libertarians) consider it fair to hold people
responsible for their productivity.

We find it particularly interesting to observe that a substantial majority hold others responsible for their productivity,
while only a relatively small minority hold others responsible for the price. If differences in productivity are considered to
be beyond individual control, which we find likely given the design of the experiment, this implies that many people justify
the responsibility cut on the basis of individual merits, and not on the distinction between factors that are beyond and
factors that are within individual control.
10 The restrictions that a common model applies to all students, or to both students and alumni, or to both genders, can all be rejected with po0:01

using likelihood ratio tests.
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Table 3
Estimates of the model.

Parameter Estimation sample

1st year 2nd year 4th year Alumni All students All males All females Total

lSE , share strict egalitarian 0.235 0.210 0.216 0.125 0.204 0.168 0.233 0.180

(0.065) (0.062) (0.063) (0.060) (0.036) (0.038) (0.055) (0.030)

lCE , share choice egalitarian 0.066 0.078 0.059 0.024 0.060 0.070 0� 0.046

(0.047) (0.047) (0.050) (0.024) (0.026) (0.028) (0.019)

lM , share meritocratic 0.415 0.425 0.576 0.406 0.478 0.467 0.459 0.470

(0.078) (0.081) (0.088) (0.087) (0.048) (0.053) (0.066) (0.042)

lL , share libertarian 0.284 0.286 0.150 0.445 0.258 0.295 0.309 0.305

(0.076) (0.073) (0.067) (0.092) (0.042) (0.048) (0.062) (0.039)

z, mean of logb 3.675 2.144 2.927 4.673 2.817 2.536 4.139 3.153

(0.283) (0.297) (0.331) (0.441) (0.169) (0.220) (0.241) (0.162)

s, standard deviation of logb 2.293 2.585 2.626 3.095 2.498 2.956 2.350 2.672

(0.298) (0.297) (0.297) (0.466) (0.174) (0.238) (0.255) (0.168)

g, inverse weight on e 9.669 20.879 15.149 4.463 15.022 14.681 7.063 12.433

(1.547) (2.03) (1.194) (0.843) (0.864) (0.760) (1.059) (0.617)

Log likelihood of subject group �777.1 �729.8 �642.0 �568.5 �2164.0 �1798.5 �941.1 �2754.9

Standard errors, calculated using the outer product of the gradient (Berndt et al., 1974), in parentheses. The model is estimated with simulated maximum

likelihood (with 250 antithetic random draws) using the FmOpt library (Ferrall, 2005). An asterisk indicates that this number was driven to 0 in

estimation, and fixed at this value to achieve convergence.
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How is the prevalence of different fairness ideals related to years of business education? If we compare the estimates for
the first-year students and the fourth-year students, we see a sharp increase in the share of meritocrats from 41.5% to 57.8%.
At the same time, surprisingly, there is a substantial drop in the share of libertarians from 28.4% to 15.0%. Given the strong
focus on the efficiency of markets in business education, we expected final year students to be more inclined to find it fair
that people receive the value of their production. Instead we observe that a majority of students endorse the meritocratic
fairness ideal. A possible explanation for this finding is that the students are shaped by the meritocratic features of the
educational system, which aims to reward effort and innate ability, but not pure luck. For the other two positions, strict
egalitarianism and choice egalitarianism, we hardly see any difference at all between the subject groups.

In order to study how fairness perceptions relate to participation in the labour market, we compare the fourth-year
students with the alumni group. As we observe from Table 3, there are large and systematic differences in the prevalence of
the four fairness ideals between the two groups. We see a sharp decrease in the prevalence of all fairness ideals except for
libertarianism. In fact, the share of libertarians triples from 15.0% to 44.8%. This may reflect the same kind of mechanism as
we suggested for business education, where people’s perceptions of fairness are shaped by the features of the institutional
reward system. Markets do not distinguish between results due to effort, ability and luck, but reward them to the same
extent, and, as a result, people with extensive market experience may find libertarianism more attractive. In fact, even
though there are many other differences between these two groups, we find it hard to come up with an alternative
explanation of this finding.

It is also interesting to study how business education and labour market experience relate to the weight people attach to
fairness considerations. We observe from Table 3 that there are only minor differences in the estimated means of logb for
first-year students and fourth-year students, whereas there is a substantial increase when comparing fourth-year students
and alumni. To understand the overall effect of the estimated values of g; z and s, we provide Fig. 3. This figure takes as the
point of departure a situation where the total produced value is 1000 and the fairness ideal endorsed by a hypothetical
individual specifies an equal split. We then provide for each of the four subject groups, and for the 10th, 30th, 50th, 70th
and 90th percentiles of the distribution of b, the deterministic utility and, plotted as solid bars, the implied choice
probabilities for all multiples of 25 NOK for this hypothetical individual.

The general impression from Fig. 3 is that business education does not have much impact on the weight people attach to
fairness. Except for a dip in the expected offer at the lower percentiles for second-year students, the distribution of choice
probabilities is very close for all student groups. In contrast, labour market experience appears to relate positively to the weight
attached to fairness. At all percentiles, the expected offer is higher for the alumni than for the fourth-year students. We should
be careful, however, about how we interpret this result, because there are many possible explanations. For example, there are
more parents among the alumni, and it is already established in Peters et al. (2004) that parents seem to act more in line with
fairness considerations than what is typically observed among students. Moreover, alumni are also wealthier than students, and
this may also contribute to make them more inclined to act in line with fairness considerations.

To see how well our estimates predict the actual distribution of offers, we simulate distributions of offers for the
distributional situations of each of the four subject groups in the experiment. As we can see from Fig. 4, the fit is good.

There are rather small differences in the gender composition between the subject groups, and, as seen from Tables 2 and
3, also small differences in the choices of males and females. Females assign more weight to fairness than males, but still
this difference is too small to have an impact on our main findings on how the weight attached to fairness relates to
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Fig. 3. Illustration of implied choice probabilities. The graphs plot gVðy; �Þ ¼ gðy� bðy�mÞ2=2XÞ, for a hypothetical individual with m ¼ 0:5 (marked by a

vertical line). Calculated at the 10th, 30th, 50th, 70th and 90th percentiles of the estimated b distribution using the estimates in Table 3. Money, y, is

measured in thousands of NOK.
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Fig. 4. Empirical distribution function of offers. Distributions of offers made (as share of total production) and predictions from the estimated model for

each experimental group. The black line is our experimental data while the grey line is our prediction, for the distributional situations in the data set,

made from the estimates in Table 3.
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business education and labour market experiences. In a comparison of the first-year and the fourth-year students, the
predicted effect of the change in gender composition amounts to an increase in the average offer of less than 1%; in a
comparison of the fourth-year students and the alumni, taking the gender composition into account merely strengthens
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Table 4
Robustness tests.

Subject group

1st year 2nd year 4th year Alumni Total

R1: probability mass, f0 , at b ¼ 0

lSE 0.248 0.216 0.228 0.131 0.186

lCE 0.071 0.071 0.058 0.024 0.045

lM 0.411 0.428 0.574 0.401 0.471

lL 0.270 0.285 0.140 0.445 0.297

f0 0.111 0.191 0.168 0.045 0.120

Log likelihood �774.6 �726.2 �635.0 �567.9 �2744.5

R2: utility loss in absolute terms: Vðy; �Þ ¼ y� bðy�mÞ2=2

lSE 0.297 0.219 0.258 0.143 0.217

lCE 0.078 0.082 0.078 0.025 0.054

lM 0.396 0.476 0.568 0.399 0.470

lL 0.229 0.223 0.097 0.433 0.260

Log likelihood �786.4 �739.5 �651.3 �567.1 �2784.4

R3: utility loss in relative terms: Vðy; �Þ ¼ y� bððy�mÞ=XÞ2=2

lSE 0.180 0.198 0.185 0.115 0.156

lCE 0.052 0.052 0.042 0.022 0.038

lM 0.403 0.409 0.535 0.410 0.451

lL 0.366 0.340 0.238 0.453 0.355

Log likelihood �774.0 �737.2 �638.0 �570.9 �2752.0

R4: heteroskedastic random utility shocks: Ũ iðy; �Þ ¼ Viðy; �Þ þ Xeiy=g
lSE 0.227 0.272 0.214 0.123 0.197

lCE 0.067 0.053 0.056 0.023 0.045

lM 0.412 0.433 0.522 0.405 0.449

lL 0.294 0.252 0.208 0.449 0.309

Log likelihood �773.75 �733.10 �647.24 �569.18 �2753.9

R5: heteroskedastic random utility shocks: Ũ iðy; �Þ ¼ Viðy; �Þ þ ðV � V Þeiy=g
lSE 0.240 0.231 0.250 0.122 0.211

lCE 0.076 0.0� 0.047 0.0� 0.023

lM 0.421 0.481 0.581 0.367 0.457

lL 0.263 0.288 0.123 0.511 0.308

Log likelihood �832.7 �754.9 �666.4 �697.8 �2973.4

Estimated population shares under five alternative specifications of the empirical model. An asterisk indicates that this number was driven to 0 in

estimation, and fixed at this value to achieve convergence.

A.W. Cappelen et al. / European Economic Review 54 (2010) 429–441 439
our finding (since there is a larger share of females among the fourth-year students).11 Turning to the analysis of the
prevalence of fairness ideals, we observe from Table 3 that the estimates are remarkably similar for males and females.
There is a slight difference in the composition of the egalitarians, but overall the shares of egalitarians, meritocrats, and
libertarians are almost identical. Thus nor for our discussion of how fairness perceptions relate to business education and
labour market experiences, should the small differences in gender composition matter.

4.4. Robustness tests

Our estimates rely on assumptions about the distribution of b and the functional form of the utility function. In order to
assess how sensitive our estimates are to our particular specifications, we provide specification tests of our estimates for
the student groups and the alumni in Table 4.12

In specification R1 (in Table 4), we examine whether our assumption of a log-normal distribution of b is crucial to our
results. We do so by adding a mass f0 at the point b ¼ 0, such that b is now distributed as a mixture of 0 with probability
f0 and a log-normal variate with probability 1�f0. We see that this probability, estimated to be in the range 0.049–0.170,
is well above zero. However, the increase in the log-likelihood is not dramatic, and the estimated population shares hardly
change at all. From this we conclude that the assumption of log-normality is not crucial to our results.

In specifications R2 and R3, we consider alternative functional forms of the utility function. In R2, we let the utility loss
from a deviation from the fairness ideal depend on the magnitude of the deviation, regardless of the total income produced.
We see that this specification does uniformly worse than our preferred estimates in terms of likelihood values.
11 The predicted effect of the change in gender composition from the first-year to the fourth-year is calculated from Table 2,

ð0:39� 0:28Þ � ð0:433� 0:360Þ ¼ 0:008.
12 We do not report new estimates for g, z, s, since they are in line with what is reported in Table 3.
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In R3, we let the utility loss depend on the size of the deviation relative to the size of the total income produced. We see
that this specification does slightly worse in terms of likelihood in the specification where parameters vary by subject
group, �2719:3 versus �2716:0 in our preferred specification. However, for two subject groups (the first-year students and
fourth-year students), the log-likelihood is slightly higher in R3 than in our preferred specification. Because the
quantitative changes in estimated population shares are not very large, we do not consider the choice between R3 and our
preferred specification crucial to our results.

In specifications R4 and R5 we study our assumption that the stochastic term e is homoskedastic. It has been argued
that in choice situations with high stakes, the influence of the error term should be larger in utility terms (Wilcox, 2008,
forthcoming). We model this idea in two different ways. First, in R4, we link the variance of the error term to X; second, in
R5, we link it to the difference (in deterministic utility) between the best and the worst alternative. From Table 4, we
observe that the estimated population shares do not change much and, in the comparison of subject groups, the patterns
remain the same. Thus we conclude that our main results are not sensitive to the specification of the stochastic term. For
R4, this may be due to the fact that there is only limited variation in the size of the total value of production, X. It might be
that in a different setting with larger variation in stakes, such heteroskedasticity in the random utility shocks would be of
more importance. We observe that R4 provides a slightly better fit (in terms of likelihood value) for first-year students, but
performs worse for the other subject groups. R5 performs much worse for all subject groups.
5. Concluding remarks

The notion of responsibility plays an important role in the political debate and has been the focus of much work in
modern normative theory. Nonetheless, the positive question of what people actually hold each other responsible for has
received little attention. One aim of the present study has been to conduct an experiment that allows us to examine this
question in more detail. More specifically, we have studied the extent to which people hold each other responsible for price,
working time, and productivity in distributional choices.

Our analysis shows that a large majority of the students who took part in the experiment did not hold people
responsible for the randomly assigned price, an impersonal factor beyond individual control. The support for this position
was significantly lower among business graduates with some years of work experience, but even within this group, a
majority of the participants did not hold people responsible for the price.

There was also broad support for the view that individuals should be held responsible for their choice of working time. More
than 75% of the participants in all the four subject groups rejected a strict egalitarian position. This conclusion is also illustrated
by the fact that in 29.5% of the offers in the experiment, the participants proposed more to their opponent than to themselves.

Finally, the majority of both students and alumni held others responsible for their productivity. This is a factor which we
consider beyond the control of the participants in the experiment, and thus it is quite interesting to observe that they
viewed productivity differently from the randomly assigned price. Our preferred interpretation of this finding is that for
many of our participants, the core distinction when drawing the responsibility cut was not between choices and
circumstances, but between impersonal and personal factors. This finding is particularly interesting given the prominence
of the choice egalitarian position in the normative literature. Choices are, however, not unimportant to most people in
distributional situations. The meritocratic position also justifies holding people responsible for their choices, though not
with the justification that choices are under individual control, but because they are personal characteristics that merit
reward. An alternative interpretation of the observation that the participants made a distinction between productivity and
price, is that most students are choice egalitarians and consider differences in productivity to be due to differences in the
chosen intensity of work effort. Given the design of the experiment, with the high piece-rate payment and a short period of
production, we find this interpretation unlikely, but we believe that it would be interesting to establish further
experimental data on these two competing hypotheses.

A second aim of the paper has been to study how institutions, such as education and the labour market, shape people’s
fairness preferences and the weight they attach to fairness. First, we establish that the alumni group to a greater extent
than students is motivated by the libertarian fairness ideal, which, we argue, relates to their labour market experience.
However, when interpreting this result, one should keep in mind that this alumni group, overall, are having successful
careers. Thus an important extension of our research would be to study subject groups that have been less successful in the
labour market. Second, and somewhat surprisingly, we establish that final-year students of business education do not
follow the libertarian fairness ideal to a greater extent than first-year students. Rather, final-year students seem to be more
attracted to the meritocratic fairness ideal, an ideal which is in line with the reward structure of the educational system.

Third, our study supports previous papers reporting little evidence of business education making people more self-
interested (Frey and Meier, 2005). On average, we find only a small difference in the weight attached to fairness between
first-year students and final-year students. Finally, however, we establish that the alumni participants attach more weight
to fairness considerations than final-year students. This is in line with one of the main findings in Henrich et al. (2004),
namely that exposure to market institutions seems to trigger fair-mindedness.13 There are also other possible explanations
13 Note, however, that our empirical strategy is much narrower than in Henrich et al. (2004), who provide an extensive cross sectional analysis of

generosity by comparing societies with different levels of market integration.
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of this finding, since there are many important differences between students and alumni, including differences in
parenthood and wealth. Still we consider it interesting to observe that fairness considerations continue to be important as
people move from being students to becoming more active participants in the economy.

There is substantial heterogeneity in people’s notion of fairness and the weight they attach to fairness considerations,
and we believe that an important task for future research should be to seek deeper understanding of the explanations for
these differences. We have made one attempt in this direction, by studying the extent to which important institutions such
as education and the labour market appear to shape individual fairness preferences. Interestingly, the main effect of these
institutions seems to be that they change people’s fairness ideal, while there are only moderate effects on the weight
people attach to fairness.
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