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Several theories within different disciplines emphasize the role of trust in fostering cooperation in human social life.

Q1

Despite differences, the core of these notions of trust is affectively motivated loyalty, which makes the individuals feel
mutually committed and willing to accept vulnerability because of positive expectations about each other’s behavior.
In evolutionary game theory and experimental economics, the notion of trust is much simpler: it is an expectation
about another’s behavior, a kind of wager, in which the sense of mutual commitments and vulnerability is completely
absent. In order to extend the paradigm of trust games typical in those fields to explore the fuller sense of trust
relationships, we have developed a new experimental design, in which an iterated prisoner dilemma is played by
participants who do or do not hold a trusting personal relationship, while anonymity is preserved. We present here
the results of our two pilot studies, which indicate the relevance of personal trust in fostering cooperation and suggest
the influence of the structure of social networks on the degree of cooperation achieved.

Keywords: trust; cooperation; iterated prisoner dilemma; mutual commitment; normative expectations; social

network

Since Mauss’s Essay on the Gift1 and Arrow’s The
Limits of Organization,2 the notion that trust fos-
ters human cooperation has become a kind of tru-
ism. However, it is a truism that has not been easily
accommodated within the framework of rational
decision theory of collective action. Several propos-
als from different disciplines have underlined the
role of trust in social life as a missed dimension
in the mainstream approach to the social sciences.
From the theory of social capital in sociology,3–6 to
Ostrom’s theory of social self-regulation in institu-
tional economics and political science,7,8 trust has
received much attention as a key social factor that
cements social groups, fosters cooperation, deters
free riding, and averts social dilemmas.9,10

All these theories share an understanding of
trust as an extrafamiliar, affective relationship that
grounds mutual normative expectations and recip-
rocal commitments. These norms may be explicitly
formulated, but are often just implicitly assumed.
In any case, they are as different from contracts as
they are from rational calculations. When engaging
in a relationship of this kind, one puts oneself at
risk of being exploited while believing that this risk

is minimal or nonexistent, and one is aware that the
partner runs a risk but expects not to be exploited,
because of an affective binding relationship. Social
psychologists have studied these kinds of relation-
ships and tried to understand how trust is built, kept,
and restored in case of a breach.11 Social psychology
also distinguishes between this central phenomenon
of particular or personal trust,12 and generalized or
impersonal trust, that is, a general disposition re-
gardless of effective relationships of trust related to
personality differences, contextual and institutional
factors, and previous experience.13,14 Generalized
trust, for instance, has been shown to be sensitive
to the in-group/out-group dimension: people nat-
urally trust members of the same social group more
than members of other groups.15–18 There has also
been interest in studying the means by which indi-
viduals identify others as being trustworthy.19

This trend in the social sciences contrasts with
the way trust has been dealt with by game theory,
where approaches that use it as the basic tool, such
as experimental economics and evolutionary the-
ory, take for granted a self-interested view of the
participating agents.20,21 Within this framework, the

doi: 10.1111/nyas.12142
Ann. N.Y. Acad. Sci. xxxx (2013) 1–7 C© 2013 New York Academy of Sciences. 1



nyas12142 wiley3g-nyas.cls April 30, 2013 21:58

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Trust and cooperation Acedo & Gomila

notion of trust is rather different: it is seen as a sort
of prediction, an expectation about others’ behav-
ior, which can be viewed as a proxy for the social
psychological notion of generalized trust.22,23 So-
called trust games, in which any contribution to
the common pool generates further resources that
are equally distributed, do not, in fact, involve rela-
tionships of personal trust among agents, but rather
a kind of bet on what others will do. Therefore,
the normative and affective dimensions of trust,
and the reciprocal commitments, are absent in such
games.

Trust games have shown that agents exhibit a dis-
position to cooperate, which is contrary to the pre-
dictions of rational decision theory. Between 40%
and 60% of subjects contribute assets to the provi-
sion of the public good in a one-shot public good
game,24,25 and about the same percentage of partic-
ipants contribute to the common pool in the first
round of a finitely repeated prisoner’s dilemma. The
rate of contribution decays over time, but never
reaches the predicted zero level.26 Of course, per-
sonal trust may develop out of a series of mutually
benefiting interactions, so that what could begin as a
“tit-for-tat” strategy that is reciprocated may end up
fostering real trust.27,28 However, given the anony-
mous way such games are played, this possibility is,
in fact, excluded in principle from consideration.

To experimentally study the role of the core, per-
sonal notion of trust in cooperation, we have tried
to develop a new experimental design to test the
influence of personal, particular trust relationships
in social cooperation. We also want to investigate
whether the structure of trust relationships within
a group has an influence on the level of cooperation
achieved.29,30

In this report, we present this experimental de-
sign and the result of two pilot studies in which it has
been implemented. In our procedure, we ask each
participant belonging to the same group to play an
iterated prisoner’s dilemma with either an anony-
mous individual from within her network of trust
within the group or with someone from the group
but outside of her network of trust. This second
condition amounts to a control condition, where
cooperation is expected to be similar to standard
levels found in public goods/trust games. In addi-
tion, we manipulate whether the participants know
how many rounds of the game they are to play. In the
first study, participants knew how many iterations

the game was going to have (a finite supergame),
whereas in the second they did not, to approximate
an infinite supergame.31 In this manner, we may dis-
tinguish between cases where cooperation is the out-
come of a self-interested strategy that has reached
the cooperation equilibrium, and cases where co-
operation is, in fact, the outcome of trust. Although
agents initially deciding to cooperate on the grounds
of a rational strategy, such as tit-for-tat, can keep co-
operating in an infinite supergame (if that equilib-
rium is reached, even if cooperation may decrease
due to the discount rate of the players), they are
expected to defect at least on the last round of the
game, if they know that it is the final round,32,33

while trusting agents will keep cooperating.
To measure the influence of personal trust on

cooperation, we developed four indicators of coop-
eration: (1) the proportion of participants selecting
cooperation as their first choice; (2) the proportion
of fully cooperative participants; (3) the proportion
of full mutual cooperation along the game; and (4)
the difference in cooperation choices between the
first and third rounds of the game. The results indi-
cate that more cooperation, in any way that it could
be measured, took place in the personal trusting
condition (TC) than in the nontrusting condition
(NTC). The results reached statistical significance
in just one of the pilot studies, the one in which
the participants knew how many rounds of the
game they would be playing. As expected, it was
also the group with a significantly higher measure
of personal versus generalized trust. Interestingly,
this higher degree of personal trust correlates with a
different structure of trust relationships within the
group.

Method

Participants
Two studies were conducted: one with PhD students
and postdocs from a research center at the Univer-
sity of Cambridge (UCAM); and another study with
first-year education students from the University of
the Balearic Islands (UIB). In both studies, a whole
group was recruited.

Study 1: UCAM. This group comprised 13 partici-
pants, seven males and six females, aged 24–41 years
old (M = 30.46, SD = 5.06), of different national-
ities; four were Catholics, one was Buddhist, and
eight were of no religious affiliation. Most were

2 Ann. N.Y. Acad. Sci. xxxx (2013) 1–7 C© 2013 New York Academy of Sciences.
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unmarried and monthly income was variable: three
below €500, four between €500 and €1000, and six
between €1000 and €3000 euros. Their participa-
tion was completely voluntary.

Study 2: UIB. This group comprised 31 partici-
pants, 9 males and 22 females, aged 18–38 years
old (M = 20.35, SD = 5.03), of Spanish national-
ity, 41% Catholics and 59% declared nonbelievers;
mostly students, unmarried, and with monthly ex-
penses below €500; just 23% of them declared to
spending €500–1000 per month. They participated
in exchange for course credit, and an additional prize
depending on how many points they gained. At the
time of participation, they did not know either what
the prizes were or how many points they would
need to obtain them. It was later revealed to them
what they had gained: from drinks to a memory
stick.

Procedure
Questionnaires. In both studies, participants first
filled in first two questionnaires prepared by us. One
questionnaire explored generalized trust, to con-
trol for the possible influence of this factor, involv-
ing several subscales, including institutional trust,
personality traits (openness, extraversion, respon-
sibility, neuroticism, and agreeableness), previous
experiences of disappointment, etc., that may in-
fluence whether the individual would cooperate or
defect34 (see Supporting Information). The second
questionnaire gauged personal trust: each partici-
pant had to write the names of three people in
the group they trusted, and answer a set of ques-
tions about each relationship (see Supporting In-
formation). From these questionnaires, we obtained
measures of generalized and personal trust for each
group. Participants were asked not to discuss their
answers to the questionnaires. The questionnaires
allowed us to give each participant scores of per-
sonal and generalized trust on a scale from 0 to
100.

Based on their responses to the second question-
naire, we assigned each of the participants to a dif-
ferent partner, for each condition, and appointed
them for a second session, a couple of weeks later,
in which there were to play the iterated prisoner’s
dilemma.

Iterated prisoner’s dilemma. Each participant
twice performed an iterated prisoner’s dilemma,

Figure 1. The prisonner’s dilemma payoff matrix: C means
cooperate and D means deceive. P1 is participant 1 and P2 is
participant 2.

with three repetitions. In the first condition, each
participant played with one person she said she
trusted, without knowing which one in particular, to
maintain anonymity (“trust circle” condition: TC);
in the second condition, each participant played
with someone from the same group, but who was
not mentioned as particularly trusted (NTC). Both
conditions were presented in a counterbalanced or-
der, and all participants did both.

In the UCAM study, participants knew that the
game would be repeated three times. In the UIB
study, they did not know how many rounds would be
played. In both studies, the participants played at the
same time but in different places, communicating
through the researchers, to maintain anonymity.

The prisoner’s dilemma was presented first to par-
ticipants in a training phase, where they had to make
five choices in a row as practice, to make sure they
understood the pay-off matrix (Fig. 1).

After that, they were informed of the assigned
condition (TC or NTC), and depending on the
group, the number of rounds to play; then they
were asked to decide whether to cooperate or de-
ceive, without knowing the partner’s decision. In
the second and third rounds, the participants were
informed of the partner’s choice in the previous
round, and the points obtained. Both participants
had the same information and were under the same
conditions.

At the end, the points obtained in each decision
were added. This concluded the UCAM study. In
the UIB study, the points obtained were converted
to corresponding prizes a week later.

Ann. N.Y. Acad. Sci. xxxx (2013) 1–7 C© 2013 New York Academy of Sciences. 3
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Figure 2. The results of the UCAM study.

Results

The Influence of Personal Trust
on Cooperation
To measure the level of cooperation, we have devel-

Q2

oped four indicators: (1) the proportion of coopera-
tion choices; (2) the proportion of participants who
cooperate in the three decisions; (3) the proportion
of mutuality, that is, when both players always co-
operate; and finally, (4) the contrast between the
cooperative decisions in the first decision and in the
third. We compared these data in both studies and
under both conditions.

Study 1: UCAM. The results for the UCAM group
are shown in Figure 2. One-tailed McNemar tests
demonstrated that there was a significantly higher
proportion of cooperation in the trust condition
than in the other condition, for each dependent
variable. Thus, the percentage of cooperation was
82.05% in TC, and 46.15% in NTC ((1, n = 13) = 4,
P < 0.02); the percentage of participants who always
cooperated was 61.54% in TC and 23.06% in NTC
((1, n = 13) = 5, P < 0.05); the instances of mu-
tuality were 53.85% in TC and 23.06% in NTC ((1,
n = 13) = 4, P < 0.05); and in the TC cooperation
shifted from 92.31% in the first round to 76.92%
in the third, while in the NTC, cooperation shifted
from 53.85% to 30.77% (for the first round, (1, n =
13) = 5, P < 0.05); for the third, (1, n = 13) = 4.5,
P < 0.05). Note that this group was told that they
would play the IPD three times, and there were no
prices delivered at the end.

The UCAM group scored 61.5 in the generalized
trust questionnaire, and 81.3 in the personal trust

questionnaire, which indicates a significantly higher
level of personal trust among its members.

Study 2: UIB. The results for the UIB group are
shown in Figure 3. One-tailed McNemar tests
demonstrated that there was not a significantly
higher proportion of cooperation in the trust condi-
tion than in the other condition, for each dependent
variable in this group. Thus, the percentage of co-
operation was 59.14% in TC and 47.31% in NTC
((1, n = 31) = 0.305, P < 0.25); the percentage of
participants who always cooperated was 25.81% in
TC and 12.9% in NTC ((1, n = 31) = 2.66, P < 0.2);
the instances of mutuality were 10% in TC and 0
in NTC ((1, n = 31) = 3, P < 0.1); and in the TC
cooperation shifted from 74.19% in the first round
to 41.94% in the third, while in the NTC cooper-
ation shifted from 64.52% to 38.71% (first round,
(1, n = 31) = 0.692, P < 0.5; third round, (1, n =
31) = 0.066, P < 0.5). In this case, the participants
were not told how many times they would play, and
received prices in exchange for the points obtained
in the game.

This group scored 71 in the “generalized” trust
questionnaire, and 69.04 in the “personal” trust
questionnaire, which is not a statistically significant
difference.

The Structure of the Group
Given the procedure, we were also able to represent
the trust relationships within the groups in each
study (Fig. 4). Each member is represented as a node
in a social network, and the size of the node repre-
sents social relevance (the number of people that
trust this person). In these networks, the groups

4 Ann. N.Y. Acad. Sci. xxxx (2013) 1–7 C© 2013 New York Academy of Sciences.
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Figure 3. The results of the UIB study.

exhibit different patterns: while the UCAM network
has a spider web form, revealing a high degree of co-
hesion and integration dependent upon close-knit
groups of central individuals, the UIB network ex-
hibits a more scattered distribution of trust. There
are even isolated subgroups (cliques). The network
appears as weakly integrated, crucially dependent
upon a reduced number of individuals. In this net-
work, we find greater number of coupled relation-
ships but less cohesion.

Discussion and Conclusion

The pilot studies provide support to the notion
that personal trust fosters cooperation, and offer a
promising new experimental methodology to study
it. As expected, the different measures developed
clearly indicate a greater degree of cooperation when
playing with a trusted partner than when playing
with somebody else (even if from the same group).
In the latter case, we found levels of cooperation sim-
ilar to those found in standard trust/public goods
games, those which block the possibility of personal
relationships playing a role in the interaction. Per-
sonal trust fosters higher levels of cooperation and
reciprocity: The results suggest that the higher the
strength of the trust bond, the greater the coopera-
tive attitude.

Cooperation was also higher in the trust condi-
tion in the UIB study, but the differences failed to
reach statistical significance, probably because of the
lower degree of personal trust, in comparison with
the Cambridge group, while their respective mea-
sures of generalized trust were similar. The fact that
the UIB group that volunteered to participate was
one of first-year undergraduates may explain their

lower level of personal trust, and hence a smaller
difference between personal and generalized trust.
Interestingly, this difference in particular trust be-
tween the groups seems to be connected to the dif-
ferent topologies of their respective social networks,
but in a way that has yet to be explored.

Equally, as expected, trust helps overcome the
well-documented trend of declining cooperation as
the end of the game approaches (or because of ap-
plying a discount rate). In the Cambridge group,
where personal trust is high, mutuality was also re-
markably high, over 50%, even when the number
of iterations was known, and during the last round
of the game. The UIB group, with lower personal
trust, showed the standard decline in cooperation,
reaching a similar level in both conditions.

However, these studies are not enough to prove
the point, even if one of the studies reached statisti-
cal significance: the procedure is now being applied
to bigger groups, better chosen in terms of group
level of personal trust. But these studies have been
useful in devising the procedure, and finding ways to
improve it. Personal trust measurement also needs
more stringent criteria. On the other hand, it might
be that playing for just pretend incentives, as in the
Cambridge study, makes cooperation easier.

In this regard, the most intriguing result of these
pilot studies concerns the role of the topology of
the social network in fostering cooperation, be-
yond the personal relationships between each pair
of members.35 Personal trust, in addition to rep-
utation, might account for the emergence of indi-
rect reciprocity in a group,36 through the impact
it may have upon social cohesion and integration.
This raises the possibility that the higher levels of

Ann. N.Y. Acad. Sci. xxxx (2013) 1–7 C© 2013 New York Academy of Sciences. 5
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Figure 4. The group networks of both studies. Circular nodes represent female participants and triangular nodes represent male
participants. Red nodes refer to the study participants and square and blue nodes refer to mentioned trustee individuals not involved
in the study. Size node refers to nodal degree.

cooperation in the UCAM group reflect not only a
higher degree of personal trust but also to the struc-
ture of the social network. Group size (13 vs. 31) may
also play a role in this regard, as well as the num-
ber of nominated trustees in the questionnaire. This
is something that deserves further investigation, by
means of an agent-based evolutionary model.

Overall, we found few people defecting all the
time, and few people cooperating no matter what.
The most common strategy was conditional coop-
eration, where trust increases the possibilities to co-
operate, and cooperation, in turn, reinforces trust.37

But there also appears to be two types of conditional
cooperators in anonymous interactions: collabora-
tors, who cooperate if their partner also cooper-
ates, and deceivers, who cooperate to first encourage
partner cooperation and then cheat on them. Find-
ing ways to better infer agents’ strategies from their
behavioral choices is needed, just as experimental
research needs to be combined with anthropologi-
cal fieldwork,38 to further our understanding of trust
in the real world.
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