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The mixed effects of making contribution behaviors
observable

Noel Z. Hoven∗, Karine Nyborg†

2023

Abstract

Voluntary contributions to public goods have been shown to increase when contribution
behaviors become observable by peers. We examine the effect of social pressure on
moral behaviour, using a framework distinguishing explicitly between observable and non-
observable forms of contribution. We show that even with moral motivation and social
pressure, there is underprovision of the public good. Making some contribution behaviors
observable does increase effort, but also causes misallocation of effort between observable
and non-observable effort types. The latter negative effect can possibly outweigh the
positive effect of increased effort on public good provision.
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1 Introduction

When one incurs inconvenience in the name of doing what is “right”, is it to satisfy oneself
or one’s peers? As ever more greenhouse gasses are emitted (Olhoff and Christensen,
2021) and waste is generated (Kaza et al., 2018, p. 25), understanding people’s motives
for voluntary contributions to public goods become increasingly relevant.

Here, we propose a simple economic model capturing individuals’ motivation to act
morally while also being affected by social pressure. Our model predicts that a policy in-
creasing the visibility of a specific contribution behavior does indeed increase that specific
contribution behavior, but that there is a crowding-out effect as well: increased contri-
butions of more visible behaviours come at the cost of decreased invisible effort, causing
a less socially efficient combination of effort types in terms of public good production.

It is well documented that a non-negligible share of individuals are willing to contrib-
ute to public goods even under conditions of full anonymity (see, e.g., Chaudhuri, 2011).
When public good provision cannot be observed by others, however, contributions must
be motivated solely by internalized factors such as intrinsic altruism and moral motiva-
tion. A natural presumption, thus, is that voluntary contributions can be increased by
making behaviors more easily observable.

Several empirical studies support the idea that once a given contribution behavior
becomes more easily observable, participation in this same behavior increases. For ex-
ample, Dannenberg, Johanson-Stenman, and Wetzel (2022) found that cinema-goers were
significantly more likely to donate more to an art cinema if they were offered a “social
status gift”, such as a mug or a bag with text that broadcasted their generosity, than if
they were offered the same gift but without the text marking them as a generous pat-
ron of the cinema. Similarly, Yoeli et al. (2013) found that participation in an electric
utility’s blackout prevention program increased substantially when one’s neighbors could
observe one’s participation. However, as we argue below, if individuals substitute their
efforts away from non-observable to observable efforts, making the composition of effort
types less socially efficient as a result, increased visibility does not necessarily increase
overall contributions.
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Models like Andreoni’s impure altruism (1990) explain altruistic behaviour through
the mechanism of a “warm glow”, whereby the mere act of contributing voluntarily
provides a private benefit to the individual. Further developing this, Brekke, Kverndokk
and Nyborg (2003) propose a model of moral motivation in which the individual ex-
periences increasing disutility, or cognitive dissonance, the further removed her actual
behaviour is from her view of the morally ideal behavior. This ideal, in turn, is determ-
ined by asking oneself what would maximize social welfare if, hypothetically, everyone
acted just like oneself, which can be viewed as based on the Kantian Categorical Imper-
ative.

Our formal framework is based on the model of Brekke et al. (2003), adjusted to
encompass the distinction between visible and non-visible efforts as well as a preference
for social approval. In our model, the individual experiences increasing disutility as her
actual behaviour strays from her own moral ideal, and also as her behaviour in the eyes
of others strays from their ideal. Since others can only judge the individual based on
what they observe, the inclusion of a social motivation for moral behaviour introduces
an element of incomplete information.

Our analysis contributes to the literature on voluntary public good provision (Bergstrom
et al., 1986; Andreoni (1988, 1990); Kahneman and Knetsch, 1992; Bénabou and Tirole,
2006; Brekke and Nyborg, 2008; Brekke and Nyborg, 2010; Chaudhuri, 2011; Ek, 2018).
The inclusion of a preference for social approval also links our analysis to the extensive
literatures within economics, psychology, philosophy and sociology on social norms (see,
e.g., Farrow et al., 2017; Nyborg, 2018, 2020; Kahneman et al., 1986; Sugden, 2000;
Cialdini et al., 1990, Bicchieri, 2006; Coleman, 1990). Young (2015, p. 360) describes
social norms as “the unwritten codes and informal understandings that define what we
expect of other people and what they expect of us.” Social norms are generally taken to
be enforced by the approval or disapproval of other people (Elster, 1989).

To our knowledge, however, none of the above-mentioned formal analyses consider
specifically the potential substitution between observable and non-observable efforts. If
the behaviour a norm concerns is not visible to others, it cannot be subjected to external
enforcement: others are unable to distinguish between behaviour that is imperceptible
to them and the absence of this behaviour.
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The analysis we are aware of that is closest to ours is an unpublished working paper
by Fuhai Hong, Jean Tirole, and Chen Zhang (2023) (developed simultaneously with
and independently of ours). Although their formal framework differs in several respects
from ours, they find, like us, that observable effort crowds out non-observable efforts;
moreover, they present experimental evidence supporting this prediction.

2 A model of visible and invisible effort

2.1 The setup

Our modelling framework follows Brekke et al. (2003) closely, except for two features:
first, our distinction between visible effort, which can readily be observed by others, and
invisible effort, observable only by the individual herself; second, our assumption that
the individual’s utility depends on social validation.

Consider a society of N identical individuals. The utility of individual i is given by

Ui = u (xi, li, G, Ii, Vi) (1)

where xi is i’s consumption of private goods, li is her leisure time, G is the supply of a
public good, Ii is the individual’s self-image, and Vi is the her social image or external
validation, encompassing the social rewards and punishments given to the individual
by other individuals for her behaviour. The utility function is assumed to be strictly
increasing and quasi-concave in all of (xi, li, G, Ii, Vi), and is linearly separable in Ii and
Vi.

Like Brekke et al. (2003), we assume that the individuals’ supply of labour, income,
and private consumption are exogenous, allowing us to focus on the allocation of time
between leisure and efforts to contribute to the public good. Each individual’s time
constraint is

li + hvi + lvi = T (2)

where hvi is i’s time spent on visible effort towards provision of the public good; lvi is
time spent on invisible effort; and T is the total time available to the individual after
accounting for labour and sleep.
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Private contributions to the public good can come from either visible or invisible
effort. Let ϕ be a production function capturing the relationship between the individuals’
effort, both visible and invisible, and the resulting provision of the public good:

gi = ϕ (hvi, lvi) (3)

It is assumed that ϕ (0, 0) = 0, ∂ϕ
∂hv > 0, ∂2ϕ

∂hv2
< 0, ∂ϕ

∂lv > 0, ∂
2ϕ

∂lv2
< 0, and, for simplicity,

∂2ϕ
∂hv∂lv = ∂2ϕ

∂lv∂hv = 0. This is to say that ϕ is additively separable and strictly increasing
but with diminishing returns in both hv and lv. We also assume that one form of effort
is not completely superior to the other, so that the most efficient investment of time
required to reach a certain level of gi will necessarily be some combination of both hvi

and lvi.

Disregarding any exogenous provision by nature and/or the government, total public
good supply is given by

G = Σigi (4)

summing over all i = 1, ..., N .

As in Brekke et al. (2003), individual i’s self-image depends on the distance between
i’s actual behaviour and i’s view of the morally ideal behaviour, defined as the behaviour
that would benefit society the most if everyone acted exactly like i. Here, however, we
assume that self-image depends not on effort levels as such, but on the distance between
i’s actual provision of the public good and a morally ideal provision. Thus, i’s self-image
will depend not only on the amount of effort she invests in providing the public good,
but also on how efficient that effort is. We assume that self-image is given by

Ii = f (gi, g
∗
i ) = −a (gi − g∗i )

2 , a > 0 (5)

where g∗i is i’s endogenously determined morally ideal contribution to the public good.

As lvi and hvi have diminishing returns to scale, there must exist a pair of ideal
effort levels, lv∗i and hv∗i , that correspond to

g∗i = ϕ (hv∗i , lv
∗
i ) (6)
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such that g∗i maximizes a welfare function, assumed to be utilitarian for simplicity,

W =
N∑
i=1

Ui (7)

subject to equations (1)–(5) and (8) given that hvi = hvj and lvi = lvj for all j ̸= i,
j = 1, . . ., N . We return to the determination of g∗i , hv

∗
i and lv∗i in the Results section

below. In the following we assume that there is an interior solution to this maximization
problem; i.e., that the public good is sufficiently socially important to justify at least
some production costs in terms of lost leisure, but that it is never socially optimal that
individuals spend all their available time contributing to the public good.

As the individual judges herself, so too will others judge her contributions to the
public good. Others, however, are limited to judging what they can observe, and so
consider only the individual’s visible effort:

Vi = λ (hvi, hv
∗
i ) = −b (hvi − hv∗i )

2 , b > 0 (8)

Each individual thinks others should also act so as to maximize social welfare and
individuals therefore judge the observable effort of others based on their own ideal level
of observable effort. 1

Both eqs. (8) and (5) are concave, with vertices at hvi = hv∗i and gi = g∗i , respect-
ively. The functional values are negative at all points except at their vertices (where they
equal zero), increasing when hvi < hv∗i and gi < g∗i , respectively, and decreasing when
hvi > hv∗i and gi > g∗i . Thus, the self-image and validation functions can be regarded as
representing utility loss due to cognitive dissonance and social disapproval, respectively.

1Note that with rational expectations and identical preferences, individuals may realize the solution
to others’ utility maximization problem and thus deduce their actual behaviour even for invisible efforts,
taking this into account when judging them. In line with the idea that sanctioning is typically based on
actual observation, not subjective beliefs, we disregard such sophistication here.
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2.2 Results

2.2.1 The morally ideal contribution

To determine her ideal effort levels, the individual maximizes the welfare function (7)
with respect to lvi and hvi subject to equations (1)–(4) and (6), given that lvi = lvj ,
hvi = hvj for all i ̸= j. Note that while eq. (7) implies that self-image and social image
are considered welfare relevant (see Chan, 2024), this does not matter for our results: at
the social optimum, gi = g∗i , hvi = hv∗i and lvi = lv∗i , implying that Ii = Vi = 0.

The maximization yields a set of first-order conditions. The i subscript can be
ignored for this analysis, as all individuals have been assumed identical. Subscripts will
henceforth denote derivatives. The first-order conditions are

ul = uGNϕlv (9)

and
ul = uGNϕhv. (10)

The individual’s morally ideal effort is defined by:

ul = uGNϕlv = uGNϕhv. (11)

This is to say that in her ideal world where all other individuals act like her, she would
choose lv and hv such that her own marginal utility of leisure would equal the marginal
utility to society of lv as well as hv.2 Another way to regard this is that when the
individual imagines that her behaviour guides that of all other individuals, the benefit
to her of any contribution she makes to the public good will be magnified N times by the
identical contributions of every other individual.

2.2.2 Optimizing individual utility

Based on the ideal efforts defined by equation (11), the individual must now determine
her actual behaviour. Since she is only making actual decisions about her own effort
levels, she maximizes her own utility (equation (1)) with respect to lv and hv considering
the behaviour of all other individuals as exogenous, subject to her time constraint and

2That is, ϕlv∗ = ϕhv∗
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equations (2)-(5) and (8). This yields the first order conditions

ul = uGϕlv + uI (−2a (g − g∗))ϕlv (12)

and
ul = uGϕhv + uI (−2a (g − g∗))ϕhv + uV (−2b (hv − hv∗)) (13)

The individual’s effort is determined by

ul = uGϕlv + uI (−2a (g − g∗))ϕlv

= uGϕhv + uI (−2a (g − g∗))ϕhv + uV (−2b (hv − hv∗)) (14)

Equation (14) describes a Nash equilibrium where the individual seeks to allocate
her time such that her marginal utilities of leisure, invisible effort and visible effort are
equal. The individual’s marginal utility of leisure equals her marginal benefits of invisible
effort, consisting of her own public good benefit plus the marginal self-image gain. Also,
the marginal utility of leisure must equal the marginal benefits of visible effort, which in
turn consists of the marginal public good benefit to herself, the marginal self-image gain,
and the marginal social validation gain. We assume that the individual’s maximization
problem has an internal solution; i.e., that it will be optimal for her to exert some effort
of both types but not to contribute all her available time.

As a simplifying assumption, let us now assume that the individual considers her
own effort to have a negligible effect on the total provision of the public good, G. Note
that this assumption is made only when deciding what to actually do herself, not when
determining the morally ideal efforts, since if everyone followed the individual’s example
the effects would hardly be negligible. This means that uGϕlv, uGϕhv ≈ 0. The simplified
first-order condition describing the individual’s actual allocation of her time is then

ul = uI (−2a (g − g∗))ϕlv = uI (−2a (g − g∗))ϕhv + uV (−2b (hv − hv∗)) . (15)

The marginal utility of leisure must equal the marginal utility of invisible effort
through improved self-image which must, in turn, equal the marginal utility of visible
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effort through improved self-image and social validation.

2.2.3 Underprovision of the public good

From equation (15) it can be shown that the individual, when maximizing her own utility,
will underprovide the public good. That is, the individual’s provision g of the public good
will never reach the morally ideal provision g∗: If g ≥ g∗, then the individual’s marginal
benefit of invisible effort, uI (−2a (g − g∗))ϕlv, would be weakly negative. This cannot
be the case in an interior utility maximum: Equation (15) states that the individual will
choose hv and lv such that the marginal benefit of invisible effort equals the marginal
utility of leisure, which is, by assumption, strictly positive. Thus, we replicate the finding
of Brekke et al. (2003) that g < g∗ in the Nash equilibrium. Since g∗ is the individual
provision that would be socially optimal if everyone did their part, and individuals are
identical, this also means that the total supply of the public good, as given by eq. (4),
is suboptimal.

2.2.4 Allocation to visible and invisible forms of effort

Given the above result, we are able to show that the individual will exert less than their
ideal dictates of invisible as well as visible effort. Moreover, the preference for social
validation leads to misallocation of effort between visible and invisible activities.

Rearranging equation (15) gives

uI (−2a (g − g∗)) (ϕlv − ϕhv) = uV (−2b (hv − hv∗)) (16)

Consider first the possibility that hv = hv∗. In equation (16) this would imply that
(hv − hv∗) = 0 and consequently the right-hand side of the equation equals zero. This
means that on the left-hand side either uI , (g − g∗) or (ϕlv − ϕhv) would need to equal
zero3. uI is strictly positive, and (g − g∗) is negative (since we have already demonstrated
that g < g∗). If (ϕlv − ϕhv) = (ϕlv − ϕhv∗) = 0, then:

ϕhv = ϕhv∗ = ϕlv = ϕlv∗

since in the social optimum, the marginal productivity of the two effort types are equal
3−2a is constant and negative, as a > 0
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(eq. (11)). However, hv = hv∗ and lv = lv∗ would mean that g = g∗, which we have
shown cannot occur in the Nash equilibrium. Thus it follows that hv ̸= hv∗.

The individual will not exert strictly more visible effort than her moral ideal pre-
scribes, either. If we imagine that hv > hv∗, it must necessarily be the case that lv < lv∗

such that g < g∗, since we have shown that there will be an overall underprovision of the
public good. Assuming hv > hv∗ and lv < lv∗ in turn implies that

ϕhv < ϕhv∗ = ϕlv∗ < ϕlv

ϕhv < ϕlv

If hv > hv∗, the right-hand side of equation (16) would be negative. Since ϕhv < ϕlv,
however, (ϕlv − ϕhv) > 0, making the left-hand side of equation (16) positive. Thus, the
equality cannot hold, so hv ≯ hv∗ in the Nash equilibrium, even if lv is low enough to
keep g < g∗.

Knowing that hv < hv∗, the right side of equation (16) is positive for the individual’s
chosen values of hv and lv. For the left-hand side of the equation to be positive as well
it must be the case that ϕlv > ϕhv such that (ϕlv − ϕhv) > 0. The individual’s higher
marginal productivity on invisible effort means that she could provide the same amount
of the public good for less total effort if she invested less in visible effort and more in
invisible effort. Thus, the individual will always choose to provide an inefficient (with
regards to provision of the public good) combination of visible and invisible effort.

If both activities contributed equally to the welfare of society, and the individual
had to choose whether to spend her next hour on a socially visible moral activity or
an invisible one, she would always choose to spend her time on the visible activity.
Intuitively, this is because her contribution will have the same effect on her self-image
regardless of what she chooses, but if she chooses the visible activity she additionally
improves her social image.

2.2.5 Effect of social validation on total effort contributed

Even if effort is underprovided and misallocated compared to the first-best social op-
timum, social validation does provide an incentive to exert effort towards public good
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provision. Hence, it may seem reasonable to expect that observability does indeed in-
crease the individual’s total public good provision g. As it turns out, this is not necessarily
the case.

We can analyze this by imagining that the visible activity becomes invisible, yielding
no social validation. This is behaviourally equivalent to assuming that b = 0 (contrary
to the assumption made earlier that b > 0), i.e. that the individual does not care about
social validation at all. Would provision g then be reduced, compared to the case where
b > 0?

Let us continue to call the two activities hv and lv, although for the moment none
of them will be observable to others. Recall that eq. (15), characterizing the individuals’
utility maximizing allocation of time, is given by

ul = uI (−2a (g − g∗))ϕlv

= uI (−2a (g − g∗))ϕhv + uV (−2b (hv − hv∗))

The right hand side of this equation represents the individual’s marginal benefits
of visible effort. If b = 0, the positive term +uV (−2b (hv − hv∗)) disappears. For the
first and third part of eq. (15) to still be equal, the individual will change her allocation
of time in order to decrease her marginal utility of leisure, which can only be done by
increasing her leisure time - corresponding to less time for effort. For the last two terms
to be equal, we must now have ϕhv = ϕlv; that is, there will no longer be misallocation
of effort between the two activities, so a larger share of the effort will be in terms of lv.

It is not clear, however, whether this decrease in efforts due to less observability
would also cause less overall provision of the public good. The reason is that although
effort has decreased overall, the effort is now better balanced between the two activities.
Which effect dominates depends on the specific form of the production function ϕ(hv, lv).

Although the above analysis was based on the removal of observability (or the pref-
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erence for social validation), conclusions will of course simply be reversed when it comes
to making an activity observable that was previously not: Observability of one of the
alternative contribution activities, when combined with a preference for social validation,
does increase total time spent on contribution activities. However, while possible, it is
not necessarily the case that observability increases the overall provision of the public
good, since it also causes misallocation of the alternative effort types.

2.3 Variable visibility

As a simplifying assumption, we have been treating visibility as a binary state: an
individual’s effort is either visible or invisible to others. It is relatively straightforward,
however, to generalize the model to include a larger number of activities with a varying
degree of observability. Some efforts, such as sorting household waste for recycling,
may be visible only to one’s family or neighbors; others are visible to larger groups of
individuals, such as owning and/or driving an electric vehicle, which might be visible
also to others on the road, colleagues, friends, and so on.

Instead of one visible and one invisible type of effort, thus, consider an individual
who engages in a number of different contribution activities. Let her self-image benefit
be given by equation (5) as before, while the individual’s contribution is a function Φ of
all her efforts similar to equation (4):

g = Φ(e1, e2, . . . , en) (17)

where subscripts now denote effort type, Φ (0, 0, . . . , 0) = 0, ∂Φ
∂ei

> 0, ∂2Φ
∂e2i

< 0, and
∂2Φ

∂ei∂ej
= ∂2Φ

∂ej∂ei
= 0, where i, j = 1, ..., n and i ̸= j. The function Φ is additively

separable and strictly increasing with diminishing returns in all ei. Social verification
could then be modelled as

V = λ(e1, . . . , en, e
∗
1, . . . , e

∗
n)

= −b
∑
i

ωi(ei − e∗i )
2, 0 ≤ ωi ≤ 1, 0 < b (18)

where 0 ≤ ωi ≤ 1 are weights to capture ei’s degree of visibility. The case with only two
types of effort where one is unobservable and the other is fully observable, would then
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correspond to the model introduced above.

3 Conclusion

Voluntary provision of public goods can be characterized as a prisoners’ dilemma game:
everyone would benefit from coordinating to provide the socially optimal public good
supply, but because they are unable to do so, their individual motivations trap them in
an inefficient Nash equilibrium. Previous research (Brekke et al., 2003) has established
that this holds, although to a less severe extent than with narrow self-interest, even
if people are morally motivated, feeling discomfort when contributing less than they
consider morally ideal.

Social acceptance is crucial to human beings; indeed, neurological research indicates
that social exclusion triggers similar processes in the brain as pain caused by physical
injury (Lieberman, 2013). It thus seems natural to expect that by making at least some
contribution behaviors observable, allowing for the additional incentive of social pressure,
the prisoners’ dilemma may be overcome.

However, given the formal framework presented above, this expectation is only partly
justified. First, even when individuals are morally motivated and some contribution
activities are observable by peers, provision of the public good is suboptimal. Second,
if a previously unobservable contribution activity becomes observable, the total time
spent contributing to the public good does increase. Third, there is nevertheless also
a counteracting effect: The additional incentive of social pressure causes individuals to
substitute between activities, engaging relatively less in the unobservable type of effort.
This can cause a misallocation of effort between the different activities; and potentially,
this negative effect could dominate the positive impact of increased efforts.
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