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Self-interest and collective action: The economics and psychology of public 
goods
Wolfgang Stroebe and Bruno S. Frey

Social psychology has become increasingly interested in problems posed by social dilemma situations 
such as ‘The Tragedy of the Commons’, where individuals acting in their own self-interest end up being 
worse off than if they had considered the interest of the ‘community as a whole’. The paper attempts 
to integrate social psychological thinking in this area with the economic theory of public goods. The 
economic distinction between private and public goods centres around the issue of ‘excludeability of 
consumption’: in contrast to private goods, which can only be consumed by the purchasers, a public 
good (e.g. clean air), once it has been provided, can be consumed by everybody, regardless of 
whether they contributed towards it. This non-excludeability of consumption induces ‘free-riding’, i.e. 
the temptation to share in the consumption of the public good without contributing to its provision. 
The temptation to free-ride is assumed to increase with increasing group size. The paper reviews 
evidence relevant to the free-rider hypothesis from four areas: behaviour in experimental games, 
simulations of market transactions, group productivity, and helping behaviour in emergency 
situations. It is argued that each of these situations involves the provision of a public good and 
evidence of free-riding as well as support for the relationship between free-riding and group size is 
presented. Based on the economic theory of public goods, a psychological interpretation of these 
findings is developed.

1. The model of ‘selfish man’ in economics and psychology
It is a central assumption of economics that social exchange and social organization are 
motivated by the self-interest of the participants. People enter into an exchange or join 
together because they hope for some personal gain. As Adam Smith (1776) argued in his 
Wealth of Nations:

It is not from the benevolence of the butcher, the brewer, or the baker, that we expect our 
dinner, but from their regard to their own interest. We address ourselves, not to their humanity, 
but to their self-love, andmever talk to them of our own necessities but their advantage (1970, 
p. 119).

It may seem to many non-psychologists that psychology subscribes to a completely 
different model of human motivation. This is not in fact the case (Stroebe & Frey, 1980). 
One of the few notions the two mainstreams of 20th-century psychological thought, 
psychoanalytic theory and behaviouiism, have in common is the belief that behaviour is 
directed at drive reduction, which after all is a personal goal. What may be called 
‘psychoanalytic man’ is as self-interested as ‘behaviourist man’, the major difference being 
that the drives of the former are not always satisfied in the most direct way.

Even the concept of ‘intrinsic motivation’ which has received much attention from 
humanistic psychologists (e.g. Deci, 1975) and disgruntled economists (e.g. Scitovsky, 
1976) does not really contradict the notion that man is basically self-interested. Activities 
are believed to be intrinsically motivated if there is no apparent reward except the activity 
itself. However, if one asks further, why performing such activities should be rewarding, it 
is argued that performance satisfies some kind of personal need, e.g. a need for ‘optimal 
arousal’ or ‘uncertainty reduction’.

In social psychology the notion of the self-interested actor has been most clearly 
expressed in exchange theory (Thibaut & Kelley, 1959; Homans, 1961; Blau, 1964; Kelley 
& Thibaut, 1978). Exchange theories are based on an analogy between economic
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transactions and other kinds of social interaction. Like the good businessman, the self- 
interested actor, while having his own interest at heart, will not cheat or exploit his partners 
in interaction. Since interactions are typically voluntary and everybody is free to withdraw, 
it is in his own interest that his partners are satisfied as well. Otherwise, they might leave the 
group. As long as he has something to gain from an interaction, the self-interested actor is 
also concerned about the satisfaction of his partners and in pursuit of this interest he might 
be friendly, helpful, and sometimes even seemingly altruistic.

Thus, economics and psychology share the model of ‘selfish man’. Individuals are 
assumed to be self-interested and self-seeking, but this is not a problem for their social 
groups or for society. On the contrary, the pursuit of individual gain is the best assurance of 
gain for the whole.

2. Free-riding as a threat to collective action
This comfortable conception of a world made safe by the fact that everybody is really out 
for their own interest, has been increasingly threatened by reports from biologists (e.g. 
Hardin, 1968), psychologists (e.g. Platt, 1973) and economists (e.g. Olson, 1965; Schelling, 
1978) of an apparent malfunctioning of the model. These reports describe a certain class of 
situations, which are characterized by a discrepancy between private and public interest. 
Thus, in attempting to further their private interest, participants may end up being much 
worse off than if they had abandoned self-interest and worked for the good of the 
community.

The classic example of such a situation has been described by Hardin (1968) who called it 
‘The Tragedy of the Commons’. The early New England villages had a public grazing 
ground, ‘The Commons’, where villagers could graze their cattle. The cattle owners were 
provided with a ‘public good’ which they used extensively. Everyone put as many cows out 
to graze as they could afford to buy, until finally the Commons were destroyed by 
overgrazing and the cattle starved. Thus, in the end, everyone was worse off than they 
would have been, had each person exercised some self-restraint in the service of the 
community.

But why did people not foresee such an outcome? They probably did and it still 
happened. As Whitehead (1948) once wrote:

The essence of dramatic tragedy is not unhappiness. It resides in the solemnity of the remorseless 
working of things (p. 17).

Even though the users might have foreseen the overgrazing, it was still rational for each one 
individually to increase his herd. Each herdsman would fully profit from the sale of any 
animal added to his herd, while the costs in terms of the depletion of the Commons would 
be shared by all herdsmen. In addition, conscientious herdsmen, aware of the danger of 
overgrazing, could soothe their consciences by arguing that adding one more cow would 
really make no difference and that, although they would be quite prepared to forego a little 
profit to benefit the community, others would surely not be able to control their greed. Why 
should those people make all the profit? Thus, as Hardin (1968) vividly describes it

the rational herdsman concludes that the only sensible course for him to pursue is to add another 
animal to his herd. And another; and another . . . But this is the conclusion reached by each and 
every herdsman sharing the commons. There is the tragedy (p. 1244).

What is it about ‘The Tragedy of the Commons’ and similar situations that mislead our 
self-interested actor into acting against the interest of the community as a whole? In his 
classic book The Logic of Collective Action Mancur Olson (1965) elaborates an important
distinction drawn earlier by Samuelson (1954) and Buchanan & Tullock (1962) between 
private and public goods. The major difference between private and public goods lies in the 
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differential availability of a good for consumption once any unit has been produced. With 
private goods consumption is limited to the individual who has produced or purchased it. 
For example, if I buy a car or make myself a cup of coffee, it is within my power to exclude 
others from participating in consumption, i.e. from driving the car or drinking the coffee. A 
public or collective good, on the other hand, once it has been produced or purchased, is 
available not only to the producer or purchaser but to other individuals as well. While 
economics focuses mainly on technological or financial constraints as reasons for the 
inability of those who contribute to exclude those who do not, we will also consider legal or 
normative constraints. Thus, even though it would often be feasible on technological 
grounds to limit consumption of a group product to those members who contributed, 
groups often develop norms which state explicitly that members should share equally, 
regardless of contribution.

Any ‘non-excludeability of consumption’ creates the temptation to become a ‘/ree-nJer’, 
i.e. to profit from the activities of others without making a fair contribution of one’s own 
and for a number of reasons to be pointed out later, the temptation to free-ride should be 
the stronger, the larger the group. For our herdsman it is rational to free-ride, and not to 
pay the costs of self-restraint. A free-rider will be better off whatever the others do: if they 
all reduce the sizes of their herds, he can profit without paying his share. If they keep on 
increasing, at least he can make the maximum profit as long as the going is good. The result 
of this line of thinking is what Brubaker (1975) has called the strong free-rider hypothesis: 
none of the group members will contribute to the public good. A weaker version of this 
hypothesis originally advanced by Samuelson (1954) states that the provision of the public 
good will be suboptimal, that is below the actual demand, because some members of the 
group free-ride while others contribute.

But do group members really fail to contribute to the provision of public goods and does 
the temptation to free-ride vary with group size? The third section of this paper will review 
the empirical evidence collected by economists, sociologists and psychologists on factors 
determining the temptation to free-ride. In the fourth section these findings will be analysed 
in terms of theories of public goods developed by economists and psychologists.

3. Free-riding and the provision of public goods: Empirical evidence
There is a difference between the disciplines in the kinds of studies conducted to investigate 
free-riding in social groups: while psychologists mainly use experimental games, economists 
and sociologists typically employ simulated market transactions. This difference is also 
reflected in reviews of the literature with psychologists (e.g. Dawes, 1980; Dawes & Orbell, 
1981) restricting their surveys to game experiments while economists (e.g. Pommerehne 
& Schneider, 1980) focus exclusively on simulation research. In an attempt to transcend 
these disciplinary boundaries, we will draw evidence for the free-rider hypothesis from the 
following four areas: (1) research on experimental games, (2) simulations of market 
transactions, (3) studies of group productivity, and (4) research on helping behaviour in 
emergency situations.

3.1. Behaviour in experimental games
Since the use of experimental games seems to be an obvious way to investigate behaviour in 
social dilemma situations, it is hardly surprising that numerous such studies have been 
conducted. A great many of these have used iterated two-person prisoner’s dilemma games. 
However, Dawes & Orbell (1981) point out a number of reasons why such two-person 
games are inappropriate for the investigation of the ‘Commons dilemma’: (1) The cost of a 
‘competitive’ move is completely carried by the other player, while in the Commons 
dilemma all harm is spread out over many persons. (2) Competitive behaviour is always 
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‘identifiable’ for the opponent. This may not be the case in a large Commons. (3) Each 
player may feel that he can punish his partner for competitive moves (by behaving 
competitively himself) and reward him for cooperation (by behaving cooperatively 
himself). No such control is available for the individual herdsman in the Commons 
situation.

Most of these shortcomings can be eliminated by using N-person prisoner’s dilemma 
(e.g. Kelley & Grzelak, 1972; Meux, 1973; Bonacich etaL, 1976; Caldwell, 1976; Alcock & 
Mansell, 1977; Komorita et al., 1980) and related games such as the ‘give some’ and ‘take 
some’ games (e.g. Bonacich, 1972; Hamburger etaL, 1975; Dawes etaL, 1977; Hamburger, 
1977). Findings of these studies constitute strong evidence for the free-rider hypothesis. 
They also support the expectation that increasing group size increases the temptation to 
free-ride (i.e. leads to a decrease in cooperative moves), while allowing communication or 
forcing players to publicly disclose their choices leads to an increase in the proportion of 
cooperative choices (Dawes & Orbell, 1981). Since this literature has recently been 
reviewed extensively and excellently by Dawes (1980) and Dawes &. Orbell (1981) only a 
few studies will be discussed here to convey the flavour of this type of research.

Kelley & Grzelak (1972) had groups varying in size from 10 to 15 persons play the 
following prisoner’s dilemma game: subjects were seated around a table in plain view of 
each other. Each subject had a pair of coloured cards. On each trial subjects held up one or 
the other card at a signal from the experimenter. Each of the cards held up on each trial 
would gain subjects a certain pay-off. Subjects were instructed to make as much money for 
themselves as possible. One of the cards always brought a higher immediate pay-off to the 
individual player (‘individual interest’ card or ‘defecting response’), while the other card, 
though giving less individual pay-off, would raise the pay-off for all the players (‘common 
interest’ card or ‘cooperative response’). For example, under one of the pay-off schedules, a 
subject raising the ‘individual interest’ card would receive eight points, while holding up the 
‘common interest’ card would bring him only two points. However, any subject who 
showed the ‘common interest’ card would increase the pay-off of everybody else by two 
points. Thus, if all members of a 14-person group raised the ‘individual interest’ card, each 
subject would receive eight points. If, on the other hand, all subjects showed the ‘common 
interest’ card, each subject would receive 28 points. The group as a whole would therefore 
be much better off if subjects decided to act in the common interest rather than making 
defecting responses. However, for each subject there is a temptation to free-ride. 
Regardless of how other subjects behave, each individual subject will be better off at any 
given trial, if he plays competitively rather than cooperatively: if he is the only one to make 
the defecting response, he will have earned 34 points instead of 28. If all others also behave 
competitively, he will have made eight points rather than two. Since this is true for each of 
the group members, chances are that most will play competitively, and indeed, Kelley & 
Grzelak (1972) report that the level of cooperation was quite low. The typical subject made 
cooperative responses only 32 per cent of the time.

Dawes et al. (1977) devised a somewhat different game in which members of eight-person 
groups were faced with the following choice: a cooperative response earned $2.50 with no 
fine to anyone. A defecting response, on the other hand, earned $12 with a fine of $1.50 to 
each group member including the defector. Thus, the temptation to defect is $8 ($10.50 for 
a D-response versus $2.50 for a C-response). If all group members defect, nobody gets any 
money. However, if a subject cooperates, when two or more defect, the cooperator will 
lose money. Thus, again, while the group as a whole would be better off if everybody 
cooperates, it is more rational for each individual subject to defect.

In this investigation, Dawes et aL (1977) were interested in the effect of communication 
on the level of cooperation. More specifically, they wanted to find out which aspect of 

[46]



Self-interest and collective action 125

communication would affect the willingness to cooperate. They reported that allowing 
group members to talk to each other before their decision lowered defection rate 
considerably, but only if members were permitted to discuss the dilemma. Members of 
groups who were induced by the experimenter to discuss an issue unrelated to the dilemma 
showed as much defection as groups in which no discussion preceded the decision. Thus, 
while simply becoming acquainted with the other group members had no effect on the rate 
of cooperative behaviour, discussion of the dilemma situation helped subjects to reach 
mutually satisfactory solutions.

The effect of group size on rate of cooperation was investigated in a number of studies 
(e.g. Marwell & Schmidt, 1972; Hamburger et al., 1975; Bonacich et al., 1976}. All studies 
reported a decrease in the rate of cooperation when group size was increased. All in all, the 
studies using N-person prisoner’s dilemma or related N-person games provide strong 
evidence for the free-rider hypothesis and for the group size effect on free-riding.

3.2. Simulations of market transactions
Simulations of market transactions to investigate the free-rider hypothesis have been 
conducted by Bohm (1972), Sweeney (1973), Chamberlin (1978), Brubaker (1979), 
Marwell & Ames (1979,1980), Alfano & Marwell (1980), and Pommerehne & Schneider 
(1980). In the study of Bohm (1972) a closed-circuit television premiere was offered to 
several groups of subjects under several alternative sets of terms, which were expected to 
vary the temptation to free-ride. Under one condition subjects were informed that the film 
could only be shown if the sum of the individual contributions would reach a specified 
amount needed to meet the expenses for the programme. They were asked to pledge the 
full amount which they were willing to pay. In case the sum of these bids exceeded the 
amount needed, each individual’s actual share would then be calculated in proportion to his 
pledge. This situation was designed to invite free-riding, since subjects should be motivated 
to understate their true demand, i.e. bid less than the showing of the film was worth to them 
in the hope that they could free-ride on the payments of the others.

As in all these studies, ‘true’ demand was estimated by introducing rules that change the 
public good into a private good. To achieve this, subjects in a different condition were told 
that only the top 10 per cent of the bidders would gain admission to the performance. 
Surprisingly, Bohm did not find a significant difference in the average bidding between 
these two conditions. This clearly contradicts the free-rider hypothesis.

A similar study was conducted by Brubaker (1979) who offered his subjects each a token 
worth US$50. The token could be used for shopping in several local department stores. The 
conditions for receiving the token were varied as follows: in condition I only the top bidders 
would receive a token. This condition was aimed at estimating the ‘true’ demand. In 
condition II every bidder was promised a token, but with the requirement that the sum of 
the bids would be above a certain fixed amount. In condition III every bidder would receive 
a token, regardless of the size of his individual bid. The last two conditions were aimed at 
inciting free-riding. Especially in condition III the rational subject should offer an 
extremely low bid. Although Brubaker (1979) found significant differences between his 
conditions, these were again surprisingly small. The average bids were $32 in condition I, 
$27 in condition II, and $23 in condition III. The results thus provide only weak support for 
the free-rider hypothesis.

A third study conducted by Pommerehne & Schneider (1980) was similarly unsuccessful 
in demonstrating marked free-rider effects. Subjects in this study were students of a class in 
economics at Zürich University who were offered prepublication copies of an economics 
textbook written by the class professor. The text was described as containing all the 
material covered in the lecture course, which made it a suitable basis for examination 
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preparations. The price for the book would be 40 Swiss Francs. The Publishers were said to 
be offering prepublication copies to students 18 months ahead of publication in order to 
receive valuable comments to improve readability. As most of these students had to take 
their exams long before the actual publication date, the prepublication copies would have 
been of great value to them. Students were told by an alleged representative of the 
publishing house that the same offer had been made to students of two other universities at 
which this particular professor was giving classes as well.

A sequence of three offers was made to these students. To estimate the ‘true’ demand 
students were first asked to bid for the book, expecting the top two bidders to receive a 
copy. These two subjects were then excluded from the remainder of the study. To create 
incentives for free-riders, students were now told that their professor wanted to prevent the 
wealthiest students from having the greatest advantage and that therefore he had persuaded 
the publishers to give every student a copy, if the sum of all the bids from the three 
universities exceeded a fixed minimum. Since the offers from the other two universities 
were said to be already known, the alleged representative of the publishers could add up the 
bids and return with the sad news that the required amount had not been reached.

This made it possible to move into the third phase of the study in which students were 
encouraged to offer minimal bids. They were told that their professor had anticipated this 
negative outcome and had contacted a foundation which supported attempts to improve 
university teaching. This foundation was prepared to pay any difference between the actual 
bids and the amount required by the publishers, so that every student could have his copy. 
At this point, students must have been somewhat surprised that they had to bid a third time 
under these new requirements, when it would have seemed possible to use the bids from 
phase II. Furthermore, they might have been rather annoyed that their professor had tried 
to get them to pay for the book when he already had a foundation that was willing to buy 
the book for them. The average bids amounted to 27.62 Francs in condition 1,26.57 Francs 
in condition II, and 16.86 Francs in condition III. Although all these differences are 
significant, the free-rider effect in condition II is marginal.

The effect of group size on members’ willingness to contribute to the provision of a public 
good was investigated by Marwell & Ames (1979,1980), who used a somewhat different 
paradigm. Subjects in these studies could invest resources provided by the experimenters in 
either a private good, which returned a fixed amount of money to the individual per token 
invested, or in a public good. The public good returned money to the group and if enough 
of the public good was provided, it returned much more per token invested than the private 
good. All money from the public good was divided among the group members according to 
some preset formula. Thus, subjects could free-ride on the public good by investing their 
tokens in the private good while getting their share from all the investments other members 
made in the public good. All the dealing with subjects was done by mail or telephone and 
subjects were led to believe that they were either members of a group of four persons (small 
group) or of 80 persons (large group). Although group size affected the tendency to free
ride, these effects were again marginal and could only be demonstrated for those small 
groups that contained at least one individual whose interest in the public good exceeded the 
cost of provision.

All in all, the studies simulating market transactions demonstrate only marginal free
rider effects. The difficulty in finding evidence of free-riding is particularly surprising, if one 
compares these results to those of game experiments, in which an exceedingly high 
proportion of non-cooperative behaviour was observed. There could be several reasons for 
the near lack of free-riding in these simulations: firstly, it is possible that the auction 
method used to estimate ‘true’ demand in fact led to an underestimation of demand. Some 
subjects in the studies conducted by Bohm (1972), Brubaker (1979), and Pommerehne &
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Schneider (1980) might have been willing to pay more for the good but underbid in the 
auction, hoping that they might get the good cheap if other individuals followed the same 
strategy. Others might have bid nothing at all, because they felt that they could not outbid 
richer co-bidders anyway. This suspicion is supported by the low average offers made by 
subjects in those auctions. Secondly, it seems likely that there is a norm of fair dealing 
involved in these business transactions, which does not exist for games, and that subjects 
comply to this norm, although they are not threatened by group sanctions (their 
contributions cannot be identified). The one aspect which might trigger or at least 
strengthen the operation of such a norm could be the fact that in all these studies there is 
always one person who would have been aware of any free-rider, the experimenter.

3.3. Group productivity
The studies reported so far typically involved some kind of financial exchange. However, in 
everyday life public goods are frequently results of group labour such as a weeded garden or 
a joint report. Since the rewards of such group efforts are typically shared by all group 
members (regardless of their actual contribution), tasks of this type encourage free-riding. 
Thus, studies comparing individual productivity and group productivity can be interpreted 
as tests of the free-rider hypothesis. However, while the ‘true’ demand for the group 
product can be easily estimated by assessing the individual productivity of the group 
members on the same task, any performance loss observed with the group could be due to 
factors other than free-riding. As Steiner (1972) pointed out, even if all group members put 
in as much effort working in the group as they did working alone (i.e. if there is no free
riding), group productivity may fall short of the potential productivity (estimated on the 
basis of the individual performances) due to ‘faulty processes’ such as bad coordination, 
organizational problems, etc. However, researchers in the area of group productivity have 
been quite ingenious in experimentally separating the group performance loss due to faulty 
processes from that caused by poor motivation.

3.3.1. Tasks involving physical effort. Probably the first study comparing individual 
productivity with that of groups of different sizes was conducted by Ringelmann and 
reported by Moede (1927). Ringelmann had observed that when groups of co-workers 
pulled on a rope, their collective performance was inferior to what would have been 
expected from previous individual performances. To check this observation, Ringelmann 
asked subjects to pull as hard as they could on a rope either alone or with one, two, or seven 
other persons. Using a strain gauge to measure how hard they pulled, Ringelmann found 
that when pulling alone, his subjects averaged 63 kg of pressure, while groups of three 
people were able to exert a force of 160 kg, that is only two and a half times the average 
individual performance. Groups of eight pulled 248 kg, which is less than four times the 
individual rate. Thus, group performance, while increasing somewhat with group size, was 
clearly less than the sum of the individual performances. If we assume that one subject 
performing individually pulled at 100 per cent of his ability, members of dyads performed at 
93 per cent of their potential average ability, members of triads at 85 per cent and members 
of groups of eight at a mere 49 per cent.

Group rope pulling is a situation which invites free-riders. Since it is impossible for group 
members to tell how hard everybody else is pulling, individual contributions to the group 
product are not identifiable. Thus, the group is unable to sanction members who pull at less 
than their full strength. However, Ringelmann’s findings cannot be unambiguously 
attributed to motivation loss (i.e. free-riding), because the loss of performance of his groups 
could also have been due to faulty coordination. For example, group members might not 
have all pulled in exactly the same direction. Thus, the fact that the actual productivity of
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Ringelmann’s groups fell short of their potential productivity [in this case of an ‘additive 
task’ (Steiner, 1972) equal to the sum of the individual efforts] could have been due to a 
motivational loss, to a coordination loss, or to both.

Fortunately, no problem is too esoteric to discourage social psychologists from studying 
it, and disentangling the two types of loss in a rope-pulling task offered an interesting 
challenge to the ingenuity of researchers in the area of group productivity. It took nearly 
half a century, though, before social psychologists responded to this challenge and in 1974 
Ingham et al. built a rope-pulling apparatus with six pulling stations and footrests at each. In 
Study I Ingham et al. (1974) had individuals and groups ranging in size from 2 to 6 pull at 
the rope in order to see whether the Ringelmann effect could be replicated. To separate 
motivation loss from coordination loss, Ingham et al. (1974) ran a second study in which 
only subjects’ perception of group size was varied, while subjects were actually pulling 
alone. This was achieved by having the real subject always pull in the first position and by 
filling the groups up to the required size with confederates trained merely to give the 
impression of pulling so that the performance of the actual subject could be measured while 
he perceived himself to function in groups of various sizes (pseudo-groups). While in both 
studies actual performance fell more and more short of expected performance with 
increasing group size, the maximum deterioration appeared to have occurred between the 
alone and the three-person condition. The assumed 100 per cent effectiveness was 59 kg in 
both studies. In Study I (real group), the addition of one co-worker led to a performance 
decrement of 9 per cent, the addition of two co-workers to a decrement of 18 per cent. 
Further additions, however, led to only minimal further deteriorations of relative 
performance. While three persons pulled at 82 per cent, a group of six performed hafdly 
less well at 78 per cent. Similar results were attained in Study II (pseudo-groups) except that 
slightly less performance loss occurred. Groups of three pulled at 85 per cent and groups of 
six still at 86 per cent of their average individual efficiency.*  Due to small procedural 
differences, Ingham et al. (1974) refused to compare the results of their two studies, but an 
inspection of their data tempts one to suggest that while we have the pure free-rider effect in 
Study II, we have free-riding plus coordination loss in Study I. The greater performance 
decrements observed by Ringelmann as compared to Ingham etal. (actual groups) may 
have been due to the fact that Ingham et al. minimized coordination loss by using their 
rope-pulling apparatus.

* For economists, this result is of great interest. Economists have always acknowledged that the increase in output 
which an additional worker produces (marginal productivity) decreases when more and more workers are used to 
man a given capital stock (here represented by the rope). They have, however, disregarded the negative effect an 
additional worker has on the productivity of all other workers. There is thus a difference between his own marginal 
product and the marginal product of the group as a whole, creating an ‘external effect’. If the workers are paid 
according to their own marginal product (because the employer is not aware of the effect of an additional worker 
on the other workers) there would be a misallocation of resources in that too many workers are combined to man a 
given capital stock (machine).

The causes of performance loss in groups were further investigated by Harkins, Latane 
and Williams in a recent series of studies (Latane etal., 1979; Harkins etal., 1980; Williams 
et al., 1981) in which clapping or shouting was used as a group task. Subjects were either 
told to cheer or clap as loud as they could. In their first study Latane et al. (1979; Expt I) 
merely replicated the Ringelmann experiment using either clapping or shouting with 
individuals or actual groups varying from one to six members. Latane et al. observed the by 
now familiar performance loss with two-person groups performing at only 71 per cent of the 
sum of their individual capacity, four-person groups at 51 per cent and six-person groups at 
40 per cent.

In Expt II Latane et al. (1979) compared the performance of actual groups with that of 
pseudo-groups. Subjects in both types of groups were blindfolded and exposed to constant 
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noise over earphones, apparently to study ‘the effects of sensory feedback on the 
production of sound in social groups’. In reality this procedure was designed to allow the 
manipulation of subjects’ perception of group size in the pseudo-group conditions. Latane 
et al. reported that more marked decrements occurred with actual rather than pseudo
groups, a difference that can be attributed to the elimination of coordination loss in the 
pseudo-groups.

In an ingenious study Williams et al. (1981) managed to vary group size and identifiability 
independently, using a shouting task. While it is no problem to have individual performers 
believe that their output is identifiable and members of pseudo-groups that theirs is not, the 
other two conditions (unidentifiable individual performance and identifiable pseudo
groups) are more difficult to set up. Williams et al. led subjects who performed individually 
to believe that their output was not identifiable, since all shouting would be immediately 
recorded and analysed by a computer. Identifiability of performances in pseudo-groups was 
achieved by giving subjects microphones and instructing them that their individual outputs 
would be monitored. Although Williams et al. did not run all of these conditions in the same 
experiment, their data indicate quite clearly that performance loss varied as a function of 
identifiability and not group size. There was no performance loss in pseudo-groups of four 
when members believed that their individual output could be monitored, while individual 
performers who thought that their output could not be monitored showed the kind of 
performance loss typically observed in three- to four-person groups.

The results of this last experiment lead one to conclude that at least in the situation 
created in these experiments, differential identifiability is crucial in mediating the effect of 
group size on willingness to contribute to a group product. However, caution has to be 
exercised in generalizing from these findings, because of the somewhat unclear nature of 
the incentives for shouting contained in the experimental situation. As all subjects received 
course credits by participating, there were some incentives to comply with the experimental 
demands. But it is probably an indication of the low personal costs of producing this 
behaviour, that subjects seem to shout or clap respectably loudly, although a suspicion of 
loafing could not have been proved even in the individual case. It would certainly be 
instructive to replicate some of these conditions offering high monetary incentives to the 
loudest individual and to the loudest group.

3.3.2. Cognitive tasks. While there is no reason for the effect of group size on the 
willingness to contribute to a group product to be restricted to tasks involving physical 
effort, somewhat greater difficulties have to be overcome in testing the free-rider 
hypotheses with cognitive tasks, since individual effort invested in rope pulling or clapping 
is more easily measured than the effort spent on working on some cognitive task.

A study by Petty et al. (1977) used subjects’ reports of effort invested in the task, which is 
a particularly unsatisfactory measure because little relationship between reported and 
actual effort was observed in the experiments on physical tasks discussed earlier. Subjects in 
the Petty et al. (1977) experiment were asked to evaluate a poem and an editorial ostensibly 
written by another student. Subjects, who were led to believe that they were the only one, 
one of four, or one of 16 evaluators, reported putting less effort into their evaluation when 
apparently being part of a group rather than working alone.

This finding was replicated in a recent experiment by Petty et al. (1980), in which a more 
objective measure of cognitive effort was also included. Subjects in this experiment were 
asked to critically evaluate an editorial ostensibly w’ritten by a fellow student. Three 
editorials were used, one of very high quality, one of medium and one of very low quality. 
Subjects were either led to believe that they were the only evaluators for a given editorial or 
that each editorial was being evaluated by groups of 10 subjects. Cognitive effort was 
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measured by self-report and a thought-listing procedure, which required subjects after the 
evaluation to list for three minutes all the thoughts they had had while reading the editorial. 
These thoughts had then to be categorized by subjects as being either positive or negative 
about the editorial. Petty et al. (1980) did not predict a main effect of group size on the total 
number of thoughts produced but a group size by quality of editorial interaction on the 
number of positive or negative thoughts listed. They reasoned that compared to a careless 
evaluator a thorough reader should produce a greater number of positive thoughts when 
reading the high quality editorial and a greater number of negative thoughts when reading a 
low quality editorial. If this reasoning is accepted, Petty et al. (1980) succeeded in 
demonstrating that individual evaluators put in more cognitive effort than group evaluators. 
The measures of self-reported effort point in the same direction. While these findings are 
quite suggestive, results would have been more convincing if a more direct way of 
measuring cognitive effort had been devised.

3.4. Helping in emergencies
Further, evidence for group size effects comes from an area which does not seem of 
immediate relevance to the free-rider hypothesis, namely, research on bystander 
intervention in emergency situations (Latané & Nida, 1981). Ever since the classic work by 
Latané & Darley (1970) it has been accepted that the likelihood of any individual person 
offering help in an emergency decreases with increasing size of the group observing the 
emergency. This effect can be so strong that victims of emergencies observed by groups may 
have less of a chance to be helped than victims of emergencies observed by one other 
person.

Latané & Darley’s (1970) series of studies was stimulated by newspaper reports of 
incidents like the Kitty Genovese murder. She was raped and knifed to death in the streets 
of New York without any of the 38 neighbours who observed the incident doing anything 
to help. This example allows one to illustrate why offering help can sometimes be a 
contribution to a public good. While many negative things have been written about these 
inactive neighbours, it should also be realized that watching somebody being murdered is 
not a very pleasant sight, made even more unpleasant if it is apparent that all one has to do 
to prevent the crime is to run out on the street and tackle the murderer. Unfortunately, this 
kind of personal crime prevention can be quite costly for the individual undertaking it. 
Frustrating a knife-swinging rapist is not without danger and the fear of being sliced up may 
have made many of these neighbours hesitate. It would have saved them a great deal of 
anguish, conscience searching, and nightmares at no cost to themselves, if somebody had 
stepped forward and stopped the murder. In that sense, the prevention of the crime would 
have been a public good and the inactive bystanders would have been free-riders on the 
efforts of the helper.

Latané & Darley (1970) report a number of studies which demonstrate the effect of group 
size on bystander intervention, but the most extensive research has been conducted by 
Latané & Dabbs (1975), using a non-emergency helping situation. In their study 145 
experimenters ‘accidentally’ dropped a handful of pencils or coins on 1497 occasions before 
a total of 4813 bystanders forming groups of various sizes in elevators. Experimenters 
typically entered elevators and stood near the back. When the door closed, the 
experimenter ‘accidentally' dropped the coins or pencils, which scattered near the centre of 
the floor. The experimenter uttered sounds of dismay, waited 3-5 seconds, and then started 
to pick the objects up, noting who, if anyone, helped. As expected, the proportion of 
bystanders who offered to help decreased with increasing group size and the curve showed 
the already familiar deceleration at a group size of three to four. There was also evidence of 
a sex difference, with women being less helpful, probably leaving it to the men to bend
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down. As coins or pencils were.dropped in sufficient numbers so that all subjects in an 
elevator could have been suitably employed as helpers, the effect cannot be explained by 
assuming that one person helping removed the necessity to help for the other bystanders.

3.5. Summary and conclusions
In this section of the paper evidence for the free-rider hypothesis has been drawn from four 
areas: (1) behaviour in experimental games, (2) simulations of market transactions, (3) 
group productivity on physical and cognitive tasks, and (4) helping behaviour. These 
studies indicate that whenever a public good had to be provided, the ‘non-excludeability of 
consumption’ appears to have tempted group members to profit from the activities of others 
without making a fair contribution themselves. However, since the total contribution to the 
public good of the groups observed was always greater than zero, no support was found for 
the strong form of the free-rider hypothesis. Although group members’ willingness to 
contribute to the public good clearly decreased with increasing group size, there was no 
indication from the data reviewed that group members’ contributions would approach zero 
given further increases in group size.

4. Free-riding and the provision of public goods: Theoretical analyses
4.1. The economic theory of collective action of Mancur Olson
In his influential monograph The Logic of Collective Action Olson (1965) offers a theoretical 
interpretation of the group size effects on free-riding. Olson argues that the group size effect 
is mediated by the size-related variation of factors which directly influence group members’ 
willingness to contribute to the provision of a public good: the noticeability of members’ 
behaviour and the perceived effectiveness of their behaviour. The effects of noticeability and 
perceived effectiveness are interdependent and Olson (1965) sometimes uses these concepts 
interchangeably. However, Sweeney (1974) argued that in a theoretical analysis the two 
variables should be separated. In the following section the effect of these variables will be 
discussed.

Noticeability. The concept of noticeability refers to the question of whether individual 
contributions can be monitored by other group members. If individual contributions are 
noticeable for other group members, the individual member has to consider additional 
rewards or costs in his decision whether to contribute to the provision of the public good. 
By noticeably not contributing, he is likely to violate a group norm and to incur negative 
sanctions. However, in order to sanction a free-rider, group members must be able to 
monitor individual contributions. Thus, the concept of noticeability does not merely imply 
noticeability of contributions but also identifiability of contributors. A contributor is 
identifiable (rather than being anonymous), if members of a group can tell who contributed 
(and how much) to the provision of the public good.

By noticeably not contributing, the free-rider also runs the risk that his behaviour might 
serve as a model and discourage other members from contributing to the provision of the 
public good. Since it is in every member’s interest that other group members should not 
free-ride, an individual should be less tempted to free-ride, if it is likely that his example 
induces other group members to free-ride. This consequence of noticeability has been 
analysed in a classic paper by Buchanan (1965).

In small groups identifiability of contributors is usually assured by the fact that everybody 
knows everybody and typically sees others making their contributions. Furthermore, 
members of small groups are motivated to monitor the behaviour of other group members, 
because any free-rider would significantly increase their own burden. Supposedly the 
greater the loss caused by any free-rider, the more severe will be the sanctions enacted by 
the group. However, as we have seen in the studies on group productivity, the group size at 
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which contributions are no longer identifiable varies with the nature of the task. Thus, with 
rope pulling or clapping and cheering, group members seem to be unable to monitor each 
others’ contributions even in fairly small groups. This may actually explain why the group 
size effect on members’ willingness to contribute to these tasks already levelled off at group 
sizes of three to four members.

In large groups members are typically unable to monitor each others’ behaviour. They 
are also likely to be less motivated to do so because, due to the large number of potential 
contributors, any single free-rider would not make a sizable difference to their own burden. 
However, if some members are particularly interested in assuring contributions to a public 
good, they might introduce schemes enabling them to monitor potential contributions. One 
such scheme is the list accompanying charity collections into which every contributor has to 
write his name and the amount contributed.

The perceived effectiveness of behaviour refers to members’ perception of two related 
aspects: firstly, to the perception of the difference their contribution makes to the total 
quantity of a public good produced in a group and, secondly, to their own benefit from such 
an increase. For example, whether I pollute or do not pollute makes precious little 
difference to the environmental conditions in the world as a whole. Similarly, whether the 
individual herdsman in a large New England village sends one more cow to the Commons 
has little effect on the state of the pasture. Furthermore, it does not only lead to an 
exceedingly small decrease in the quantity of the public good provided, but by the time all 
share equally in the consumption of the good, the ‘moral’ herdsman’s own benefit is 
infinitesimal. The fact that their own behaviour has such a small impact on the state of the 
whole and on their own share tends to discourage members of very large groups from 
contributing to the provision of a public good.

In small groups, on the other hand, each individual contribution has a sizable impact on 
the quantity of a public good to be produced. While my wasting or saving of energy has little 
impact on world energy resources, it makes quite a difference to the oil consumption of the 
centrally heated house I share with one other party. Thus, even if heating costs were split 
without any monitoring of individual consumption, it would make sense for me to turn my 
heating down. Similarly, if the Commons were a small one, used only by four herdsmen, 
one more cow would make a difference. Thus, the contribution of each individual member 
has a larger impact than if the Commons were used by a great number of herdsmen. 
Furthermore, unlike in a large group, it is feasible for one member of a small group who is 
particularly interested in the production of the public good to produce the good all by 
himself. For example, in the case of a small Commons, one concerned herdsman might be 
able and willing to pay for the reseeding. This would be unlikely in the case of a large 
Commons, where the cost of the reseeding would be far larger than any individual benefit.

In psychological terminology, perceived effectiveness refers to the perceived control 
members have over their own outcomes or that of the group as a whole. Since each 
individual contribution makes little difference to whether a sufficient quantity of the public 
good will be provided, members of large unorganized groups are likely to perceive 
themselves as having very little control over the final outcome. As we know from the studies 
on ‘learned helplessness’, the perception of not having any control over one’s outcomes 
demotivates and leads to a deterioration of performance (Seligman, 1975).

4.2. A model of bystander intervention as a theory of public goods
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Morgan (1978) recently published a simple quantitative model which, although it addresses i

itself specifically to the group size effect on bystander intervention, could be developed into i
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share of the ‘net expected group benefit’ and his ‘net expected individual benefit’. The 
model postulates the following relationship between these variables and group size:

R = (G/N) + I,

where R is the individual’s felt responsibility for intervening in an emergency situation; G is 
the net expected group benefit, which should be higher, the greater the costs of non
intervention; N refers to group size and I to the net expected individual benefit, i.e. benefits 
such as the feeling of self-worth that follows from acting rightly or the possibility of a reward 
or reciprocation from the individual aided minus the costs of intervention such as time, 
energy and sometimes even physical danger. An individual is expected to intervene when R 
exceeds his response threshold. The higher the R, the higher should be the probability of a 
given group member intervening.

The model incorporates four additional assumptions: (1) individuals have different 
response thresholds, (2) these are distributed according to some probability function, (3) 
individuals intervene when felt responsibility exceeds their personal threshold, and (4) felt 
responsibility increases over time if no one intervenes. This last assumption is necessary to 
calculate intervention response latencies. Unless R changes with time, an individual who 
does not intervene immediately never intervenes.

As group size increases, each individual’s felt responsibility decreases. For example, if 
I = Q and G = 1, then for N= 1,2, 3,. . . we have R = 1,1/2,1/3,. . . As R decreases, the 
probability of intervention decreases for a given group member, with the major changes in 
R occurring as the number of witnesses increases from one to two to three. The addition of 
further bystanders has only inconsequential effects on R.

In addition to decreasing R, increases in group size also increase the probability that the 
group contains someone with a low threshold. Other things being equal, this increasing 
probability of a low threshold will cause the likelihood of at least one member intervening 
to increase with group size.

Due to these counteracting effects of group size, the model can predict a number of 
different relationships between change in group size and changes in average response 
latency. Morgan (1978) derives the following predictions, unfortunately without offering 
any psychological interpretation: while the shape of the curve is determined by the ratio 
G/I, the level of the curve depends on the sum G+I As G increases relative to I, the 
diffusion effect becomes more noticeable and the curve (Morgan is referring to latencies) 
shifts toward monotonic increase with N. Increasing the sum G+I, while holding the ratio 
G/I constant, results in a lowering of the whole curve and thus a shortening of the response 
latencies.

The model suggested by Morgan can obviously be applied as well to predict group size 
effects on group productivity. For example, with the rope-pulling task, the size of I would 
be mainly dependent on the costs involved in producing the behaviour (i.e. in the effort it 
takes to pull, shout or clap) while the size of G would be determined by the incentives for 
high group productivity. Since there were hardly any group incentives introduced in these 
experimental situations and since the costs of individual behaviour were low, this could be 
an additional reason for the finding that group performance loss levelled off at a group size 
of two to three.

4.3. The decision tofree-ride
Although the Morgan model focuses on rewards and costs of free-riding, it somehow 
manages to distract from the basic conflict which confronts members of any group involved 
in the production of a public good. If we use a simple all-or-none decision as an example, 
group members have to make a choice between two alternatives: they can either contribute
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to the provision of the public good or they can free-ride. With the choice of either 
alternative, individuals will incur a number of costs and reap a number of benefits. As 
rational decision makers, group members will choose the alternative which they expect to 
lead to the better outcome. As the decision to free-ride is a decision under risk, group 
members do not only have to consider the utilities of the alternative outcomes, but also the 
probability with which each alternative will lead to these outcomes.

An individual who is faced with the decision to free-ride or to contribute will typically 
have to consider four potential effects of his behaviour: (1) The direct effect of his 
contribution or lack of contribution on the probability that the public good will be provided. 
This is what Olson (1965) referred to as ‘perceived effectiveness’. (2) the indirect effect of 
his behaviour on the probability that the public good will be provided. If group members 
are able to monitor each others’ behaviour, each individual behaviour is likely to serve as a 
model to other group members and thus affect their decision. This is one aspect of the 
‘noticeability’ of behaviour. (3) The effect of his behaviour on his status in the group. Free
riding typically violates group norms and could lead to a loss of esteem from the other group 
members. Again, this depends on the degree of ‘noticeability’ of the behaviour. (4) The 
effect of his behaviour on his own feelings of self-worth. While free-riding may lead to guilt 
feelings, acting rightly may make him feel good.

As group members are assumed to choose the alternative which is likely to lead to the 
higher utility, the net expected benefits of each alternative action will have to be discussed, 
considering specifically the influence of group size.

The net expected benefit of contributing to the public good consists of the expected benefits 
of a contribution minus the expected costs of that behaviour. One benefit that a 
contributing group member is likely to expect is his share of the public good. Other things 
being equal, an individual should be the more likely to contribute to the public good, the 
greater the expected utility of that good to him. Morgan (1978) appears to assume that 
the individual utility of a public good will decrease with increasing group size, an 
assumption which is not always justified. Obviously, winning an Olympic Gold Medal as an 
individual leads to greater fame than winning it as part of a team. But there are other public 
goods such as world peace or clean air which have utilities that are not affected by the 
number of people sharing the outcome. However, while the utility of an individual’s share 
of the public good may frequently be unaffected by group size, the probability that his own 
contribution will assure the provision of the public good (or at least markedly increase the 
probability of its provision) is likely to decrease with increasing group size for two reasons: 
firstly, in large groups any individual contribution is likely to make little difference to the 
total quantity of the public good produced by the group as a whole (perceived 
effectiveness); secondly, members of large groups are less able to monitor each others’ 
behaviour (noticeability) and thus ‘setting an example’ by contributing to the provision of 
the public good is unlikely to influence the decision of other group members. A further 
benefit of contributing to a public good is the potential gain in the esteem of other group 
members. Since such positive sanctions also depend on the ability of group members to 
monitor each others’ contributions, such benefits become less likely with increasing group 
size. One reward, though, which is independent of group size is the internal feeling of self
worth following from acting rightly. The costs of contributing depend on the type of public 
good to be provided. They may range from financial contributions to time spent or effort 
expended. Other things being equal, an individual’s willingness to contribute to the 
provision of a public good should be the smaller, the greater the costs of expected individual 
contributions.

The net expected benefit of free-riding consists of the expected benefits of free-riding minus 
its costs. The major benefit of free-riding is obviously to save the costs of the contribution to
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a public good. Expected costs of free-riding involve foregoing one’s share of the public good 
should the group fail to provide it, and the potential loss of the esteem of other group 
members as well as the potential loss of self-esteem due to guilt feelings. The probability 
that an individual non-contribution will lead to a non-provision of the public good is again a 
function of group size. Since any individual contribution becomes less important (perceived 
effectiveness) and less noticeable with increasing group size, any individual free-riding 
endangers the provision of the public good less, if it occurs in large rather than small 
groups. The probability that free-riding leads to a status loss also decreases with increasing 
group size, since the individual behaviour is less noticeable in large rather than small 
groups. Even the loss of self-esteem as a result of free-riding may be lessened by group size. 
Since individual contributions have less perceived effectiveness in larger rather than small 
groups, any failure to contribute should arouse less guilt, the larger the group.

To summarize our analysis, increases in group size lead to a decrease in the expected 
benefits of a contribution to the public good while, at the same time, decreasing the 
expected costs of free-riding. The costs of contributing and the benefits of free-riding, on 
the other hand, are generally less affected by group size. As a result, increases in group size 
should lead to a decrease in the net expected benefits of contributions to the public good 
while at the same time increasing the net expected benefits of free-riding. This is consistent 
with the group size effects on free-riding reported above.

5. Conclusions
Our review of the research on the free-rider hypothesis suggests that, at least in relatively 
small groups, free-riding does not constitute a serious threat to social organization. Except 
in the case of experimental games, researchers even appear to have had problems in 
demonstrating sizable free-riding effects.

In our discussion of factors influencing the decision to free-ride, a number of potential 
costs of free-riding were considered, which may make it advantageous for group members 
in small groups to contribute to the provision of the public good. In small groups members 
may feel that their own contribution accounts for such a sizable proportion of the total 
quantity of the public good that by failing to contribute, they may single-handedly spoil the 
chances for their own group. Furthermore, if members are able to monitor each others’ 
contributions, any failure to contribute might serve as a bad example. It might also result in 
the free-rider losing the esteem of the other group members. Such negative sanctions are 
particularly likely if the free-riding violates some group norm. For example, members of 
work groups who consume an equal share of the group product without doing a fair share of 
the work typically violate equity norms (Adams, 1965) and, if detected, risk negative 
sanctions from other group members. Even if not caughi, equity norms are so deeply 
ingrained in our conscience that such inequitable behaviour is likely to result in guilt 
feelings. Since a guilty conscience would reduce our enjoyment of the potential benefits of 
free-riding, the anticipation of guilt might induce us to carry our fair share of the load.

In generalizing from these findings, one should always remember, however, that the 
gains to be made from free-riding were rather small in most of these studies. Thus, the price 
to pay for keeping one’s self-respect and the high regard of fellow group members was very 
reasonable. In everyday life, respect does not always come that cheap and if free-riding 
results in adding thousands to one’s bank account or, as in war, in not risking one’s life, 
people might be quite prepared to forego some of the social benefits that come with moral 
behaviour.
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