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Abstract

Systematic differences in the incidence of corruption between countries can be ex-
plained by models of coordination failure that suggest that corruption can only be
reduced by a “big push” across an entire economy. However, there is significant ev-
idence that corruption is often sustained as an organizational culture, and can be
combated with targeted effort in individual organizations one at a time. In this paper
we propose a model that reconciles these two theories of corruption.

We explore a model of corruption with two principal elements. First, agents suffer
a moral cost if their corruption behavior diverges from the level they perceive to be the
social norm; second, the perception of the norm is imperfect; it gives more weight to
the behavior of colleagues with whom the agent interacts regularly. This leads to the
possibility that different organizations within the same country may stabilize at widely
different levels of corruption. Further, the level of corruption in an organization is
persistent, implying that some organizations may have established internal ‘cultures’ of
corruption. The organizational foci are determined primarily by the opportunities and
(moral) costs of corruption. Depending on the values of these parameters the degree
of corruption across departments may be relatively uniform or widely dispersed.

These results also explain another surprising empirical observation: that in different
countries similar government departments such as tax and education rank very differ-
ently relative to each other in the extent to which they are corrupt. This is difficult
to explain in incentive-based models if similar departments face similar incentives in
different countries.
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1. Introduction

Levels of corruption differ significantly between countries.! Coordination models provide
a standard way to explain such differences and suggest that anti-corruption efforts should
involve ‘big-push’ policies that ensure all agents shift expectations and behavior simultane-
ously to the desirable equilibrium (see, e.g., Andvig and Moene (1990) and the references
therein, Murphy et al. (1993); Nabin and Bose (2008)). The persistence and pervasiveness of
corruption in some countries coupled with its systematic absence in others strongly support
the insights of coordination models.

Corrupt practices also vary substantially across different regions or organizations within
individual countries. This within-country variation can be explained at the level of organi-
zations, with differences in corruption caused by differing incentives or management regimes
and exacerbated by selection.? These lower level models suggest corruption can be cleaned up
within organizations by altering the incentive structures that agents face. There are exam-
ples in the literature of successful anti-corruption efforts targeting individual organizations,
for example in Klitgaard (1988).

There is a disjuncture in the insights that these approaches provide. The latter suggests
that it is feasible to clean up organizations with targeted policies. The former approach, on
the other hand, suggests that this should not be possible—only an economy-wide effort will
work. However, while they produce conflicting policy recommendations, both approaches
have empirical support.

In this paper we propose a simple model of coordination on social norms (Rabin, 1994;
Fischer and Huddart, 2008) to reconcile the two approaches. An agent in our model chooses
how much to exploit opportunities for corruption but incurs a cost in doing so. The mag-
nitude of this cost depends on his individual perception of the social norm regarding ‘ac-
ceptable’ corruption, which is an aggregation of the positions held by his peers within the
same organization as well as agents across the society. It is crucial to our model that the
agent’s perception is more heavily influenced by the stances of his immediate peers than
by those outside his organization. In equilibrium, each organization coordinates on a local
norm which we term its ‘organizational focus’. Different organizations may coordinate on
widely different foci even when agents are homogeneous, self-selection is absent, and there
are no differences in incentives. This result is consistent with the empirical observation that
corruption levels between organizations vary more than differences in incentives can explain
(Schneider, 2011).

We define the ‘social norm’ as the employment-weighted average behavior across all or-
ganizations. The individual agent’s perception of the social norm, however, is imperfect; it

!Evident in casual observation as well as increasing numbers of corruption measures such as Transparency
International’s indices.

2An important institutionalized selection mechanism that has been long known in the Indian context is
the sale of “lucrative” administrative positions based on the bribe-income that an incumbent is able to earn
during the tenure of his posting. See Wade (1982, especially pp. 302-307) for an early and detailed study,
and also Wade (1985).



accords positive weight to the behavior of his organizational colleagues (the local norm) as
well as the true social norm. When his perception is limited only to the local norm, the cul-
ture in each organization is independent of the rest of the economy. Similarly, when agents
accurately perceive the social norm, all organizations in the economy share a homogeneous
culture. However, when agents are influenced by both their local and the global norm, differ-
ences between organizations can be sustained in equilibrium. We identify conditions under
which the equilibrium distribution of organizational foci in an economy is non-degenerate.

An equilibrium in our model is a state in which each agent in each organization optimally
responds to his perceived social norm, and these responses give rise to the corresponding
organizational foci. Note that it is not necessary that all organizations have the same focus
in equilibrium. There may be multiple sustainable foci within an equilibrium. Further note
that multiple equilibria can obtain, each with its own distribution of organizational foci,
depending on the extant global norm. For example, for a given global norm, there may
be an equilibrium in which some organizations focus on high and some on low levels of
corruption, and another equilibrium in which all organizations focus on the same level of
corruption. The requisite global norm is maintained in equilibrium if appropriate proportions
of organizations occupy the admissible organizational foci.

Even with homogeneous agents and exogenously determined incentives, our model leads
to a richer set of policy possibilities than pure coordination models. Since organizational foci
are determined in part by endogenously generated norms, the extent of corruption within
an organization can be successfully reduced by a targeted initiative even without changes in
the rest of the economy. However, the extent of corruption within the organization also does
contribute to the social average. As a result, changes in one organization will flow through
to others, at least in small measure. We know that such targeted efforts do yield results,
as documented, for example, by Klitgaard (1988) in the case of the Hong Kong police force
and of the Philippines income tax department. An effort to rid a corrupt economy of the
malady could thus target organizations sequentially, or it could target them simultaneously
as in a “big push”. If a sequential strategy is followed, then the most efficient sequencing
is to first target the organizations that will have the largest impact on the social norm per
unit of cost.

The mechanism we employ utilizes a social dynamic that is well-established in social psy-
chology and other related literatures. People experience costs in terms of social opprobrium
or negative feelings when they do something perceived to be ‘bad’ (Coleman, 1990; Basu,
2000; Akerlof, 1976; Elster, 1989). But these costs depend on the attitudes of those around
them because their peers help them get a view of what is normal (Bardhan, 1997; Sardan,
1999; Arendt, 1977), help them develop rationalizations to avoid classifying the activity as
bad at all, thus avoiding the cost (Cressey, 1971; Laub, 2006), or involve them in a web of
complicity so as to nullify objection (Ashforth and Anand, 2003).?

3Rasmusen (1996) shows that when the crime rate is high workers with prior criminal convictions face less
social stigma (in terms of lower wages). However, the result is driven by adverse selection rather than peer
effects: criminals are less productive than non-criminals and in high-crime environments there is a higher
proportion of unconvicted criminals, bringing the expected productivity of this population closer to that of



As with the rose, our mechanism by any other name would work as well. Our analytical
results derive from two critical assumptions: first, that the individual’s perception of the
social norm is a convex combination of the true social norm and the local norm, and secondly,
that there is a cost when the individual’s behavior deviates from this perceived norm. We
motivate our model with reference to culture and norm-conforming preferences because we
believe this reflects actual behavior. However, the model is capable of other interpretations;
for example, the probability of detection, censure and punishment for corrupt acts (as well
as praise or reward for eschewing them) may depend on the extent to which an individual’s
practice deviates from those of his organizational colleagues.

We interpret culture as the modes of behavior and language employed by groups of closely
interacting people. There are differences in corruption and attitudes toward it that cannot
reasonably be explained with reference to normal incentives. For example, four of the last
eight governors of Illinois* have criminal convictions, whereas none in Indiana do. Certainly
there are differences in the neighboring states but the contrast is stark, and there is no
reason to think the incentives are that different. Similarly, in their study on shirking in
branches of the same corporations located in different regions of Italy, Ichino and Maggi
(2000) find systematic differences between northern and southern branches. Further, they
find that employees that relocate from one region to the other tend to change their behavior
to conform to the local norm.

In the context of comparative corruption between countries, Schneider (2011, Chapter
7), finds unexplained variation in corruption levels between government departments within
countries. Not surprisingly, corruption is higher across the board in some countries than
in others, and some departments or authorities are on average more corrupt than other
departments or authorities once country effects are accounted for. However, the latter effect
is significantly less systematic than one would expect on the basis of a simple, incentive-
driven model. There is a sufficiently large number of instances in which department A is
significantly more corrupt than department B in some countries, while the opposite is true
elsewhere. An explanation for this variation is that individual departments idiosyncratically
develop distinct cultures of corruption, which is the way we prefer to interpret our results.

Past papers have employed aspects of these dynamics to model corrupt or otherwise ‘bad’
behavior. The cost of immorality, for example, is introduced exogenously by Blackburn et al.
(2006) and Bose and Gangopadhyay (2009) by incorporating corruptible and incorruptible
agents, and by Klitgaard (1988) who introduces agents who suffer a fixed moral cost for their
actions. Alternately, cognitive dissonance and rationalization has been invoked by Akerlof
and Dickens (1982) and Rabin (1994) to show how the interaction between one’s behavior,
one’s own moral line and the behavior of peers can interact to support damaging behavior.

In Glaeser et al. (1996), agents choose whether or not to commit crimes. Some agents
are influenced by their neighbors’ choices while other agents are not. The latter type induce
boundaries that contain the diffusion of influence, forming distinct neighborhoods across

convicted criminals.
4Rod Blagojevich (2003-09), George H. Ryan (1999-2003), Dan Walker (1973-77) and Otto Kerner, Jr
(1962-68).



which crime rates can vary significantly. Our model is somewhat similar, but instead of
different types of agents we rely on organizational boundaries and perception to generate
local differences. Fischer and Huddart (2008) develop a model that brings these issues
together in a fashion similar to ours—agents choose the level at which they undertake an
action and suffer a cost that depends on the (endogenous) social norms among their peers.
They find that, within this structure, norms influence the effectiveness of other incentives,
determine the ideal way to group agents and also guide self-selection. These two papers come
the closest to fully endogenizing social norms, though they rely on heterogeneous agents to
produce the key results.

Our model builds on this literature. We introduce locally biased perception to endogenize
social norms. This modification allows us to construct a particularly simple model that
generates novel insights. The model focuses solely on a ‘bad’ action and an associated
internalized cost that depends on the choices of others. Structured thus, it could apply
equally to different settings (e.g. government or private) and to applications other than
corruption. The coordination that the model produces follows naturally from its structure.
Its utility is in its ability to produce, in an extremely simple framework, a variety of observed
behaviors by homogeneous agents that coexist in equilibrium.

We do not invoke heterogeneity between agents or between the incentives for corruption
in different organizations. The heuristic discussion of the general model in Section 2 indi-
cates that a large number of foci are possible within a single equilibrium depending on how
perceptions are formed. In the closed-form model of Sections 3 and 4 we use a strictly con-
vex moral cost function and a (weakly) concave utility function, and hence obtain equilibria
with at most two distinct organizational foci. It will be readily obvious that if agents were
heterogeneous, or they were to self-select into organizations based on their own predisposi-
tions towards being corrupt, this would strengthen our results and produce a richer spread
of organizational foci without contradicting our policy conclusions.

Our emphasis is on the role of social norms in determining corruption, so for clarity we
abstract from the possibility that corrupt acts may attract a probabilistic penalty. Alter-
natively, the cost in the model may be interpreted as already incorporating the expected
exogenous penalty.

Section 2 describes the model. Section 3 discusses how each organization’s focus is
determined. Section 4 establishes the equilibria for the whole economy. Section 5 discusses
the policy implications and concludes the paper.

2. The model

2.1. Organizations, agents and perceptions

The economy consists of J departments, indexed by 7. Department j employs a number
N; of officials indexed by ij. All officials earn a common wage which we normalize to zero.
Each official also faces opportunities for corruption from which he can earn a maximum
additional income b;;. The extent to which he actually indulges in these opportunities

4



;€ 10, 1] is his choice. His income is then t;;b;;, from which he derives a benefit

YRl
U(ijbij) where U' >0 and U" <0.

While the official can choose his behavior, it is costly to act in a way that deviates from
what he perceives to be the social norm ¢ (to be explained below). If the official wishes to
maintain behavior ¢) # ¢, he incurs a (psychological or moral) cost:

C(,¢), where Cy >0, Cy, <0, Cpp >0 and Cyg <O0.

The cost is increasing and convex in 1, and decreasing in the perceived level of corruption in
the society. Further, the marginal cost of a small increase in personal corruption is smaller,
ceteris paribus, when the perceived social corruption is larger.

The official does not perfectly observe the norm of his broader society, 6 € [0, 1]. Instead,
he forms a perception based on the average of the behavior of those in his department,

Zi wij
N

J

Y = (1)
and the society-wide norm 6.We will discuss the genesis of # later; for the moment we assume
it to be exogenous. So the officials in department j perceive the social norm to be®

¢j = P(¢;,0), min{ey;, 0} < B(¢y,0) < max{;, 0}, 0< Py, Py < 1. (2)

Each official’s payoff is the sum of the utility from his corruption income and his moral
cost. The official chooses 1);; to maximize this objective function, with his perception of the
social norm ¢; taken as given. Thus his optimization problem is:

max Vij(ij, 8;) = U(isbij) — C(ij, ¢5) (3)

It follows that 1);; is a function of b;; and ¢;. The organization’s average behavior is then
U,;(¢;,0) as in (1), where the individual behavior choices ;; solve (3).

It is intuitively obvious that, for given ¢, an average behavior v; can persist in department
J only if it gives rise to a perception ¢; which in turn leads its officials to optimally choose
actions that average to ;. Further, this average behavior will be stable against small
perturbations in perceptions or actions if, for ¢ close to ¢;, the averaged optimal response
to ¢ leads perceptions to be revised in the direction of ¢;. Formally,

5In the body of the paper we assume that all officers perceive exactly the average behavior in their
department and in the wider society, and compute their perceptions with a bias towards the departmental
average. In an appendix, we discuss how the results are modified if we assume a more realistic process where
each officer forms his perception based on a number of observations of actions by other agents, with a bias
towards his departmental colleagues.



Definition 1 (Organizational focus) For a given 6 we define an organization’s focus as
a v; with an associated ¢; such that

(%5, 05) = (W3(¢5,0), B(1;,0)) (4)

Further, a focus is stable if there is a neighborhood N (¢;) of ¢; such that, for¢ e N(¢;)N]0, 1],
U(0,0) € (¢, d5].

In other words, at a stable organizational focus, 1; and ¢; are consistent with each
other via the optimization behavior of the officials, and a small perturbation in actions or
perceptions from (¢}, ¢;) is self-correcting.’

An equilibrium for the economy is a set of stable organizational foci ¢;, j =1,...,J and
a social norm 6, such that 1; is a focus for j given 6, and ¢ is the economy-wide average
level of corruption that results from the foci ¥;,j =1,..., J. We assume

>[Ny
Zj Nj ’

i.e., it is the average of the departmental corruption levels weighted by their population
weights. Thus an equilibrium is a set of organizational foci that are mutually consistent.

= (5)

At an organizational focus, by (2) all officials within department j have the same per-
ception ¢;, since ¢; is determined by the economy-wide variable ¢ and the department-level
variable 1;. Thus the moral stances of officials within a department will cluster around the
common mean 1;, deviating from the mean according to the extent to which a particular
official faces corruption opportunities greater or less than the average.

To simplify the exposition and focus on the essential intuition of the model, we will
henceforth assume that all officials in all departments face the same corruption opportunities,
ie.,

It follows that, within a given department j, all officials will choose the same level of cor-
ruption,

Vij = V(¢;) = arg max U(thizb) — Cviz, ¢5) (6)
which is also the average level of corruption in the department, i.e.,

v = V(g;) (7)

Allowing the b;;s to vary across ¢ and j would yield greater variations in corruption within
and between departments, enhancing our results. An examination of (3) and (6) will show
that nothing further is lost from this simplification.

6A focus is a dynamically stable partial equilibrium for the department. To avoid confusion we reserve
the term “equilibrium” to refer to a general equilibrium for the economy.



2.2. Intuition

For given 6 the focus of a department j is determined by the three equations, (2), (6)
and (7). Note that (6) is in fact a set of V; identical equations determining the corruption
levels of the individual officials. By virtue of (7), this further reduces to two equations in
the two variables v; and ¢;.

From (2) it follows that ®(v;,0) lies between 1; and 6, has a positive slope less than
unity with respect to 1;, and intersects the diagonal of the unit square at 1, = 6.

The variable v; is constrained to lie in the unit interval. At an interior optimum, the
individual official’s choice v;; satisfies:

U (35b) = C' (¥y) (8)

Extremal choices must satisfy corresponding inequality conditions. By (7) it follows that v,
satisfies the same condition.

When the solution to (6) is interior, (8) is satisfied with equality and we can derive the
slope of v; with respect to ¢ as:

ov(p) Cyo
96 DU — Cyy ©)

Given the assumptions on the partials of the cost function and the utility function, it follows
that W(¢) is positively sloped. To further pin down the shape of the function W(¢) requires
assumptions about the third partials and cross-partials of the utility and cost functions. We
will eschew this; instead in the closed-form model of the next section we show that there
exist reasonable conditions under which it has a shape that yields satisfactory results.

Organizational foci

Figure 2.2 draws two representations of the graphs of U(¢) and (1, 6), with ¢ on the
horizontal axis.

If (¢;,1,) lies above the graph of W(¢), then the individual choices leading to v, are
too high for optimum given the perception. This leads officials to reduce their corruption
choices, hence (¢;, 1;) must adjust vertically downwards. conversely if (¢;, ;) lies below the
curve, individual actions will adjust ¢; upwards.

We draw ®(1);,6) it with ¢ on the horizontal axis so it has a positive slope steeper than
unity. Note that if (¢;,1;) is to the left of this curve, then the perception ¢; is too low
given ¢; and 6, so the adjustment in perception moves (¢;,1;) horizontally to the right.
The reverse is true if (¢;,1;) is to the right of the curve.

A configuration (1, ¢) is a potential organizational focus if the graphs of ¥(.) and (., 0)
intersect at (v, ¢), or if (8) is satisfied with inequalities corresponding to corner solutions.
However, only some of these solutions are stable (se Definition 1), as discussed below, and
hence candidates for continuing organizational cultures.



Figure 1: Perceptions and behavior, two representations

INTERIOR SOLUTIONS: Given the adjustment dynamics discussed above, it follows immedi-
ately that if the two curves intersect at an interior point (¢*, ¢*) where U(.,.) is less steep
than ®(.,.), then (¢*, ¢*) is a stable equilibrium of the system, and hence is a possible de-
partmental focus. On the other hand if W(.,.) is steeper than ®(.,.), then (¢*, ¢*) is not
stable, an infinitesimal deviation in either individual actions or perceptions will lead to a
movement away from this point. Hence such an intersection does not constitute a focus.

CORNER SOLUTIONS: If W(.) lies entirely above ®(.,.), or if the rightmost intersection of
the two curves is unstable, then (¢,v) = (®(1,60), 1) is a stable focus. This is point E
in the left panel of figure 2.2. Under the given conditions the graph of W(.) intersects the
horizontal line at v = 1 to the left of the graph of ®(.,.). Thus ¥» = 1 is a corner solution
to (6) when ¢ = ®(1,6). Clearly, (2) is satisfied at E, given ) = 1. To see that E is stable,
note that point D, the rightmost intersection between the two curves, is unstable. Thus a
small displacement from E that remains above and to the right of D sets up dynamics that
converge back to E.
Finally, note that W(.) > 0 at ¢ = 0, and ®(.,.) > 0 at ©» = 0. Thus at ¢ = 0 the graph
of U(.) lies (weakly) above the graph of ®(.,.).
Together these observations imply that there are three possible configurations of foci:
1. The graph of ¥(.,.) remains above that of ®(.,.) for all relevant values of ¢, in which
case (¢,1) = (®(1,6), 1) is the only stable organizational focus.
2. The graph of W¥(.,.) cuts that of ®(.,.) from above only once, and then remains below
it, in which case the unique intersection is the sole organizational focus.

If there is a unique focus, then it is sustainable in general equilibrium only when at the



intersection ) = ¢ = 6. Note that all organizations would then have this same focus,
in turn justifying 6 = . If the unique intersection is interior, then all organizations
choose the same 1;, and hence we must again have 1); = ¢; = 0 for all j. To determine
the full equilibrium for the economy requires us to endogenize 0, which is addressed in
Section 4.

The unique focus may be at (0,0) if § = 0. This is an equilibrium with no corruption
in the economy. Alternatively the unique focus may be at (®(1,6), 1). Then all
organizations must choose ¢y = 1, implying § = 1, so the economy is completely
corrupt. In turn this implies ¢; = 1 for all j.

3. The graphs may intersect more than once in the interior. The leftmost intersection must
produce a stable focus (since at ¢ = 0 the graph of ¥(.) lies (weakly) above the graph
of ®(.,.)). The next intersection must therefore be unstable (the graphs intersect in
the “wrong” direction), and every odd-numbered intersection must be stable. Finally,
if the rightmost intersection is unstable then there is an extreme focus at (®(1,6), 1).

When there are multiple foci, 6 is a weighted average of the corruption levels chosen by

organizations that locate at the various foci. It is important to emphasize that the multiple
foci still constitute a single equilibrium for the economy, in which different organizations
locate at different levels of corruption.

Organizational change and economywide dynamics

If some organizations were to relocate from one focus to another for any reason, this
would result in a change in . In turn this shifts the graph of ®(.,#), throwing the remaining
organizations out of focus. The resulting dynamics could possibly produce significant changes
in the profile of corruption in the economy.

As an illustration, consider Figure 2.2. Suppose the economy is in equilibrium with
0 = 0y, with corresponding masses of organizations located at the stable foci A, C' and F.
Now, consider a large organization j located at E. Let the perception of corruption ¢; at
this organization undergo a downward perturbation.” If the perturbation is large enough,
the employees of 7 may initially find themselves out of focus to the left of point D, and in
the ensuing adjustment converge to C'. But in turn this lowers 6 from 6, to 6;, and hence
shifts the graph of ®(.,0) to the left (dotted line). This results in organizations at A and
C falling out of focus, leading them to converge to A" and C’. In turn this further lowers 6
to 0y and causes a further shift in the graph of ®(.,.). If the graph shifts sufficiently (i.e., if
the initial relocations were made by sufficiently large or prominent organizations), the final
outcome may be as in the right-hand panel of the figure, where the only possible focus is A”.

We can now summarize the important insights of the present model.

"Such a change in perception may occur, for instance, if another organization with a very low culture
of corruption physically relocates near organization j. A change in perception may also be engineered by a
change in governance, as in the examples of Hong Kong and Phillippines described by Klitgaard and cited
in the introduction.



Figure 2: Organizational changes and effects on the economy

(a) Individual organizations with diverse levels of corruption can co-exist in equilibrium
in an economy.

(b) Internal changes in individual organizations can shift them from high-corruption to
low-corruption foci.

(c) Individual changes can set in motion cascades that result in large and precipitous
changes in the economy, as in coordination models.

2.3. Closed-form model

In the remainder of the paper, we establish the general results within a closed-form model.
This makes the exposition simpler, and allows us to explicate the results in terms of variables
(ov and 3, defined later) that have intuitive interpretations. The explicit model is:

U(wb) = b (10)
Clbsnds) = 52502 - 3 (1)
D(1ty.0) =ty + (1 - )0 (12)

Where « is a measure of the social isolation of individuals—the extent to which their
perceptions of norms are colored by their immediate peers—and z is a parameter denoting
the intensity of cost felt from behavior that deviates from the perceived norm.

10



Note that the moral cost C' is strictly convex and increasing everywhere in its range.
In our formulation it is zero when v;; = ¢;, i.e., when the official behavior is in line with
his perception of the social norm, and becomes negative when he acts “more morally” than
the norm. This is in keeping with our interpretation of the cost, though not necessary for
the results. Further, note that given a strictly convex and increasing cost function, a linear
utility function does not compromise generality, it is the concavilty of utility net of cost that
drives the results.

3. Corruption at the department level

In this section we establish the possible organizational foci assuming an exogenous economy-
wide average corruption level 6 € [0, 1]. The only property of 6 that we use in this section is
that it is a weighted average of possible organizational focus levels of ¢, and hence must be
a convex combination of these foci.

We show that the number and positions of possible organizational foci depends on the
relative value of the parameters o, 3 and # (Observation 1). At most, one focus (') is
interior and stable (Lemma 1) where the other interior solution (") acts as an unstable
tipping point between total corruption and a low levels of corruption (Corollary 2). The
corner solution of complete corruption (/) is also a possible (Lemma 3) or unique (Lemma
4) stable focal point under certain conditions. These are elucidated more formally below.
Proofs are in the Appendix.

If the (common) optimization problem of the officials in department j has an interior
solution then v; must satisfy

b
v =2 (13)

If this yields a value for 1; outside the unit interval, then the corresponding inequality
conditions will apply. Note that different organizations may nevertheless settle at different
stances.

Define g = g Given the interpretations of b and z, this exercise is relevant only if 3 > 0.
Accordingly we assume this is true.

Henceforth we suppress the subscript j when it does not cause confusion. Substituting
(13) in (12) and rearranging gives

aBd® — g+ (1—a)f =0 (14)
The equation (14) has two roots for ¢, given by

1+ /1 —4a(l —a)pd

& - (15)
— /T —4a(l —a)B0

11
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Figure 3: Solutions for equation (14)

These are the two possible values for the perceived norm for any department at an
organizational focus. The solutions are illustrated in Figure 3, as the intersections between
the line y = ¢ — (1 — )@ (approximately denoting the costs to corruption), and the curve
y = af¢? (approximately denoting the benefits to corruption). The latter curve is anchored
at zero and pivots upwards anticlockwise as 3 increases, raising ¢' and lowering ¢". If 3 is
sufficiently large then the curve lies entirely above the line, and (14) has no real solutions—
any given department can only focus on complete corruption.

Observation 1 If individuals’ perception of society is imperfect (c is interior) and the gen-
eral social norm is below a particular level (6 < m%), then ¢" and ¢' are real and

distinct, and ¢" > ¢'. If v is zero (everyone observes society perfectly) or unity (individuals
cannot see beyond their immediate peers) then (14) has a single solution equal to 6 or %,
respectively.

First consider the case where the roots are real and distinct. From (13) and (14), these
correspond to distinct levels of average corruption:

P =—[¢" — (1 - a)f]
U= —[¢' = (1 - )] (17)

QIO |+

We show below that a third candidate for an organizational focus is the stance ¥ = 1,
which by (13) and the corresponding inequality condition requires ¢ > \/LB However, the

perception ¢ itself is given by a weighted average of 6 and 1, as in (12). For convenience
define:
T =1, ¢"=a+(1—a)l (18)

Note that ¢ cannot exceed unity.

12



Given 6, a solution *, (k = [, h, H) with the corresponding perception ¢* is a candidate
for an organizational focus if both ¢* and ¥* lie in the unit interval.

We can now identify the potential organizational foci as defined in Definition 1. Given
an average economy-wide corruption level 6, an average corruption level ¢; € [0, 1] in orga-
nization j results in a perception ¢; = at); + (1 — «)f, according to (12). Clearly ¢; > 0. By
(13) and the boundary constraints, the optimal 1; corresponding to ¢; must in turn satisfy

= Be;  if Beie0,1]
! 1 if Be?>1

A 1; with an associated ¢; that satisfies the above conditions is a stable focus if it is stable
in the sense of Definition 1.

First we address the question of stability. Lemma 1 below shows that, if (14) has real and
distinct solutions, then the lower solution ¢' corresponds to a stable focus, but the higher
one ¢" does not. In other words, if members of an organization have a (disequilibrium)
perception close to @', then their responses to that perception will lead the organization to
settle at a focus ¢'. However, if their perception is iclose to (but not equal to) ¢", then their
collective responses will lead the organization further away from ¢". This follows directly
from Lemma 1 below, and is made explicit in the subsequent proposition. All proofs are in
the appendix.

Lemma 1 If both ¢* and ¥*, (k = h,l), lie in the unit interval then ' is a stable focus,
but " is not stable.

Proposition 2 (Corollary to Lemma 1) Let (14) have real solutions ¢' and ¢", with
¢' < @". Suppose an organization currently has a perception qg € [0,1) with a corresponding
stance ¢V = B(QE)Q If ¢ < ¢ then the stance induces an increase in the perception, if
o e (¢!, o") then it induces a decrease in the perception, and if ¢ > ¢ it induces an increase
wn the perception.

Note that the formal statement of Proposition 2 does not require that the solutions lie
in the unit interval. It also does not presuppose that ¢ is an equilibrium perception.

Since " = B(¢")? is unstable, we will disregard it as a candidate for an organizational
focus. If ¢! < 1 and an organization locates (out of equilibrium) at a corruption stance
¥ < ", this gives rise to a perception ¢ < ¢", and by Corollary 2 officials in the organization
must revise their perception and stance downwards until it reaches ¢'. Similarly, if ¢ > "
then the organization must revise upward towards unity, a value of 1 € (1", 1) cannot be an
organizational focus. Once the organization reaches a perception 1 = 1, it cannot choose
a higher stance. However, ¥ can be an organizational focus if 6 is sufficiently large, or if
¢ is large, as Lemma 3 shows.

Lemma 3 (a) If ¢' < ¢ then ¥ is a stable organizational focus if and only if 3 >

max{1l, 5} and 0 > (}:35/\%.

(b) If ¢* > oM then Y is a stable organizational focus.
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o™ and ¢ were defined in (18) earlier. Extending the argument for part (b) above, it is
easy to see that if 3 is sufficiently large so that in Figure 3 the curve y = a3¢? lies entirely
above the line y = ¢ — (1 — a)f, then ¢¥ is stable against downward deviations, and ¥ is
the only possible organizational focus. We summarize this and omit the proof.

Lemma 4 if (14) does not have real solutions, then ! is the unique stable organizational
focus.

The preceding discussion suggests that there are at most two candidates for stable or-
ganizational foci, 1! and . From Lemma 4 it follows that if 1! is not an organizational
focus, then 1 is a focus, hence at least one focus must exist.

If both foci exist, then organizations in the economy will locate at one or the other, and
the average corruption level # in the economy will be a weighted average of the two. We
will state this formally in the next section. For the moment note that since 1" = 1 we have
9 < yf soif ¢! is also a focus then it must satisfy ¢! < 6.

4. A general equilibrium for the economy

The analysis in the previous section leads to the conclusion that there is always at least
one focus on which organizations can coordinate. Depending on the parameters either ' or
y" or both may be potential foci. We will further see below that, for the same parameters
(a and f3), the economy may have multiple potential sets of foci.®

The equilibrium for the economy is defined by the set of organizational foci, the dis-
tribution of organizations between them, and the resulting economy-wide average level of
corruption #. If there is only one organizational focus ¢* then all organizations will locate
there, and 6 must also equal ¥*. If both ¢! and ¥ are organizational foci, then individual
organizations will locate at one or the other, and 6 will be a weighted average of the two.
This leads us to the definition of the economy-wide equilibrium.

Let m = (7', 71) be the set of employment-weighted fractions of organizations that locate
at ¢! and 9 respectively, so that 7% >0 for k=1 H and 7' + 7% = 1.

Definition 2 (Equilibrium) An equilibrium for the economy consists of an aggregate cor-
ruption level 6, an associated nonempty set of foci W C {¢', 4}, and a distribution 7 that
satisfy:

a. ™ >0, k=1,H only if Y* is an organizational focus given 6.

b. 0 = Zk:¢k6\11 TP,

Depending on the values of the parameters o and [, an economy may have three different
kinds of equilibria. Figure 4 shows the regions of the parameter space at which each kind of

8The functional forms chosen produce a saddle shaped map of potential focal points, the shape of which
changes as 6 varies.
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Figure 4: Equilibria at different parameter values

equilibrium is possible. In regions A and B, there is an equilibrium in which all organiza-
tions in the economy coordinate on an organizational focus at ¥'. In region C, there is an
equilibrium in which all coordinate on a focus at ¥". In region D there is an equilibrium
that incorporates both foci, with some organizations locating at 1! while others locate at
yH . These regions overlap, indicating that there are ranges in the parameter space where
multiple equilibria exist. We now investigate conditions under which each type of equilibrium

obtains.
First note that, if there is only one organizational focus ¥,k = [ or H, then # must

equal ©*. This leads to the following two propositions.

Proposition 5 (i) If in an equilibrium ' is the sole organizational focus, then either 6 = %

or =0.

(ii) There is an equilibrium such that § = ¢! = % and ' is the only organizational focus if
1

a<sg and (€ [1,(=2)?]) (region A in Figure 4).

(iii) There is an equilibrium with § = ¢! = 0, and ' is the only organizational focus if

B < 25 (region B in Figure 4).

«
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Proposition 6 There is an equilibrium such that 0 = ¢ =1 and ! is the only organi-
zational focus if either (a) f >

4).

Finally, we turn to the conditions under which there is an equilibrium with two distinct
organizational foci, ¢! and ¥, both with positive weights.

1
m or (b) a < 5 and 8 € (1,5=] (region C in Figure

Proposition 7 (Multiple equilibria) If (14) has real roots, then there is an equilibrium
such that both ' and ¥ are organizational foci and a positive fraction of organizations
locate at each focus if either

1
(i) a < 3 and > [£=2]%, or

1
(ii) o> 5, 6> 1.
(region D in Figure 4.)

In summary, an equilibrium is the set of the stable organizational foci, the proportion of
departments at each focus, and the resulting average corruption level. At given parameter
values, an equilibrium is comprised of either a unique interior focal point for all organizations
(Proposition 6), a unique focal point at complete corruption for all organizations (Proposition
7) or both of these with a proportion of organizations focusing on each (Proposition 8).

Multiple equilibria can exist for a wide range of parameter values. For example in figure 4,
if & and ( are in the region marked B4C+D, there is an equilibrium in which all organizations
settle at a focus with ¢» = 0 (Proposition 5), an equilibrium in which all organizations focus
on ¢ = ¢ =1 (Proposition 6), and an equilibrium in which some organizations settle at
an interior level ¢! while others settle at ¥ (Proposition 7).

In particular, in Proposition 7, we have our description of an equilibrium in which other-
wise identical departments in the same economy focus on very different patterns of corrupt
behavior. The possibility of this state is determined by prevailing incentives and the degree
of social isolation, and its existence is determined by officials’ perceptions of the rest of so-
ciety. In the state where it does exist, the level of corrupt behavior on which a particular
organization focuses will be determined by officials’ perceptions of their colleagues’ beliefs,
as discussed in Section 3. Hence in this equilibrium we can see how distinct organizational
cultures might establish and persist over time in an economy with uniform incentives and
homogeneous agents.

5. Conclusion and policy implications

Whereas most economic corruption models focus on structural incentives, our model
investigates how peer effects can produce different but persistent cultures of corruption. We
examine officials’ decisions when they must contend with their own personal morals and
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also their perceptions of what is normal. We find multiple organizational foci can exist.
Furthermore it is feasible for these foci to persist over time in the economy as officials’
perceptions and decisions create organizational cultures that propagate the behavior.

It should be emphasized that we used a simple model, and hence derived correspondingly
stark results. However, many of the simplifications generalize readily. In particular, we draw
attention to one consequence of our simplifications; in any equilibrium, each official in each of
the organizations located at a given focus is corrupt to exactly the same degree. As a result,
all of these organizations are equally corrupt. Clearly this will not be the case if different
officials in the same department have (i) different levels of exposure to the broader economy
(i.e., different as) and (ii) different moral costs z for deviating from what they consider the
true moral line, and (iii) different opportunities for corruption (different b;;s). If this is the
case, then even within a department each official will avail his corruption opportunities to a
different degree, and indeed the departments located near a given focus will in fact display
different average levels of corruption. Further, the actual perceived levels of corruption in
different departments will vary according to the vantage point of the observer (whether she
dealt with a more or less corrupt official). Admitting such variations does not compromise
the validity of our model.

It is of greater importance to note that our analysis provides very definite and sometimes
novel perspectives on policy. Consider an economy in an equilibrium with high levels of cor-
ruption, either because total corruption is the only organizational focus or because there are
multiple foci and a high proportion of organizations have settled on this option. Our results
suggest four linked implications that could inform anti-corruption policy in this economy:

1. In accordance with preceding literature, reducing the relative benefits of corruption
(i.e., reducing 8 by decreasing the rewards of corruption b or increasing its cost z) will
reduce corruption. The mechanism at work here is that as the benefits are reduced, the
possible equilibria change: in extreme cases (where the benefits to corruption are all but
eliminated) the possibility of a highly corrupt focal point in equilibrium is completely
removed. In other cases, reducing the benefits to corruption may introduce a tipping
point (¢" < @) below which organizations will focus on lower levels of corruption. As
reductions continue further, this tipping point will increase to higher levels and thus
more corrupt organizations will fall below it. In either case, aggregate corruption will
decrease.

2. In the equilibrium with two focal points, significant changes in departmental corruption
levels may be brought about with no change to the incentive structure but rather by
targeting the social-psychological mechanisms discussed earlier. That is, significant
improvements within organizations may be achieved by policies that aim to disrupt
the corrupt subcultures. For example, targeting individuals’ perceptions of what the
norm is by discrediting prevalent rationalizations for the behavior will increase the
moral costs individuals bear and could effect an organizational switch from the higher
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to lower focal points. These policies will be more effective if the tipping point is higher,
because they only need to push bureaucrats’ expectations of others’ behavior across
that line, rather than drive them down all the way to the lower equilibrium.

3. This gives rise to the key observation that the battle to reduce corruption in an economy
overall can be won by whittling away at the cultures of individual departments one
at a time, rather than with a big push against all departments at once. In fact, by
targeting policies such as those discussed above at particular (and particularly visible)
organizations, policymakers may effect a change in the proportion of organizations
focusing on the higher focal point in the equilibrium with two foci. At the margin,
the structure of the equilibrium changes, so that complete corruption is no longer a
sustainable focus for any department, regardless of whether they have been targeted
by reform programs.

4. Finally, note that in Proposition 7, organizations may congregate at the high corruption
equilibrium even when incentives are relatively weak (8 > 1) if their degree of social
isolation is high (a > ). Here departmental corruption is driven largely by internal
culture, not the state of corruption in the broader economy. Providing officials with
a truer perception of the prevailing social norm will here be effective in shifting the
department away from its prevailing focus. However, this is a delicate instrument,
since in the departments located at the low corruption focus the same policy would
have precisely the opposite effect.

In conclusion, we draw attention to our interpretation of the assumption regarding the
cost of corruption. Our interpretation is that the decision to be corrupt is not entirely a
function of narrowly economic costs and benefits, it is also in large part driven by moral
factors that derive their force from social norms, which in turn are formed by common and
accepted practice. We believe that incorporating this aspect of the decision in economic
modelling of the phenomenon of corruption is potentially beneficial for policy formulation.
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Appendix A Proofs

Proof of Lemma 1

Suppose that both ¢! and ¢" lie in the unit interval. Consider a perceived corruption level
®=¢"+ A, A0 that deviates by a small amount A from one of the solutions. Given 6,
this leads to a choice of corruption level 1) = $¢? = B[(¢*F)? + 2A¢% + A2]. In conjunction
with 6, ¢) must in turn give rise to a new perception ¢ = af[(¢*)? +2A¢" + A2 + (1 — a),
which reduces to ¢ = aB[2A¢" + A% + ¢* using (14). The perception ¢* is stable if

@' =" < [o—¢"|
= [208A¢" + aBA?| < |A]
= [2a8¢" +apA| < 1 (19)

which in the limit as A — 0 requires 2a8¢"* < 1. It follows immediately from (15) and (16)
that the smaller solution ¢' is stable while the larger, ¢", is not. [ |

Proof of Lemma 3

(a) First, by (13), for ¥ to be an optimal stance the corresponding perception must satisfy
B(¢™)? > 1 which implies ¢ > \/LB However, according to (18) ¢" = ¢ = a + (1 — a)6.
1—a+/B

(I—e)VB*

Next, the perception ¢! is stable against upward perturbations because 1) cannot exceed

unity. Since ¢' < ¢, by Corollary 2 ¥ is stable against downward deviations only if

o" < oM. By the earlier part of the proof, a sufficient condition for this is ¢" < \/ig

This exceeds \/LB if and only if 8 >
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From (15), ¢" < L & /1—da(l — )l < 204\/_— 1. Since the LHS is positive (real

roots) the RHS must be positive, which requires > —5. Squaring both sides then again

yields 6 > = a)\‘ff hence the necessary condition for wH =1 is sufficient for ¢" < ¢*.
Flnally, note that 6 > 2= a)‘(f requlres that —— a)\‘ff < 1, for which either g > 1 or the

numerator is non-positive 1mply1ng B>-5>1 Thus £ must in fact exceed max{1, =1
(b) Follows from Corollary 2. [ |

1
Lemma 8 When (14) has real roots, ' < 0 if either (i) a > — or (1) 0

QI’—‘

Proof of Lemma 8

From (12) it follows that ' < @ if and only if ¢! < #. From (16), this requires

V1—4a(l —a)B0 >1—2a80

It follows that
(a) If 0 < 5.5 then the RHS is positive, squaring both sides and simplifying yields 6 <3

(b) If 0 > 55 then the RHS is non-positive and the condition is satisfied.

Note aISO'
(c) 8 = 5,5 implies 4da(1 — )80 = 2(1 — ). Real roots require 4a(1 — )80 < 1 so we must

1
haveQ(l—a)<10r > .

2
(d)

< 1 Sl
>

203 as =5

=

1
(i)Letazé.Then%_ - Soif 0 < 55 then9< amdqbl<9by()8md1f€>2
and (14) has real roots then qbl < 0 by (b)

B

1 1
(ii) By the first part of (i), 0 < % — ¢ <fifa> 3 Ifa < 3 then % < ﬁ by (d), so
0<l:gbl<9by(a).
1
Further, if a < 5 and ¢ > 5.7 then (14) does not have real roots by (c), so (b) does not
apply. [ |

Proof of Proposition 5

(i) Since ¢' is a convex combination of § and 1!, if ¥ is the only O-equilibrium then we must
have § = ¢! = ¢! = B(¢l) = ¢! which implies ¢' = 0 or 3 1.

(ii) Let 0 = ¢! = ¢! = , which implies that 8 > 1. When 0 = , the two roots of (14
are % and 1@‘—; Since We want ¢! = /lg we need this to be the smaller root, which implies
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1
a < 3 Further we need that 1 is not an organizational focus, by Lemma 3, a necessary

. o, [ 1 1—an/B . 1—a\2 9
and sufficient condition for this is § = 5 < (—a)VF which reduces to 8 < (=2%)°.

(iii) If # = ¢! = ¢! = 0 is the only equilibrium then % is not an equilibrium, so we must
have ¢" > ¢f. Given that § = 0, we have ¢ = o and ¢" = L. Hence the required

T af
condition is .

2

ot o Lza o<
af «

Proof of Proposition 6

Let # = 1. If condition (a) is satisfied then (14) has no real roots hence there are no solutions
other than | so the latter is an equilibrium. If (a) is not satisfied then we need ¢' > 1 to
ensure that ¢! is the only equilibrium. Using (16) and @ = 1, this condition is equivalent
to /1 —4a(l —a)B < 1 —2af. Since the LHS is non-negative we must have the RHS
non-negative as well which requires § < % Squaring both sides then yields 5 > 1, so we

must also have a < R [ |
Proof of Proposition 7

Note (a) since 6 is a convex combination of ¢! and ¥, and ¥ = 1 > 6, we must have

1
' < 0. Therefore by Lemma 8 either a < 5 and § < L or a > 7

Further, (b) ¥ must be a stable equilibrium, so by Lemma 3 we need 6 > A=avB and

(1-a)VvB
B > max{1, ﬁ}

: 1 o : : : o
(i) Let a < 3" We need (}—a)\{/BB <0< % Some manipulation gives % > (}_a)\{% & 8>

[=2]%. Note that if # > 1 then %3 € (0,1) and hence (1:33/\/33 < 1, so the interval has a non-

empty intersection with the range of 6. Further, since o < 5 = a? < }1 so max{1, ﬁ} =1,

In turn 2] > 1 so the condition on S in (b) is satisfied. Now pick 0 € (%, %), and
define my = 11_;51 which implies 6 = 9! + (1 — mg)pf’. Then {¥, 7y, 0} is an equilibrium

with U = {¢!, H ).

1
(i) Let o > 3" Then max{1, -5} = 1 so 8 > 1 satisfies the condition on 3 in (b). In turn

' 4aZ
. 1-aVB ! ; 1—ov/B
this ensures that T avs < 1 By (a) we have 9" < 6. So pick 6 € ((I—WB’ 1), and define
g as before, then {W, 7y, 0} is an equilibrium with ¥ = {¢!, ¢} |
9An equivalent statement of (ii) is “There is an equilibrium such that 6 = ! = % and ! is the only

organizational focus if § > 1 and o < ﬁ”
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Appendix B About perceptions

The model in the paper assumes that each agent in organization j perceives the social
norm to be a weighted average of the “true” norm and the average action within his own
organization. This gives rise to a uniform perception within each organization and hence a
uniform action. The assumption that drives our results is that agents perceptions are biased;
they assign greater weight to actions of agents within their own organization.

In actuality, each agent is likely to form his perception on a random sample of observations
that arise from his individual interactions with other agents in the economy. The required
bias arises from the fact that he interacts more often with agents within his own organization.
In this appendix we argue that our conclusions go through with only small modifications as
long as each agent’s perception is based on a sufficiently large sample. The argument below is
intuitive. To formalize it we would need to make specific assumptions about the distributions
of x and y below, and the argument will only hold for specific classes of distributions.

Let actions across the economy be a random variable y with mean p, and variance 02 ,
and actions within organization j be a random variable z with mean y, and variance 2. Let
agent ij’s perception be the average of n observations of actions, each drawn with probability
a from organization j and probability (1 — «) from the broader economy. For example,
agent ij may make one observation each period (with the appropriate bias), with his current
perception being the average of his most recent n observations. It follows immediately that
the agent’s perception is more stable if n is larger.

Then agent ij’s sample consists of n draws of a random variable z with mean

e = apy + (1—a)u, (20)

and variance

o2 =ad’o) + (1—a)’o) —a(l —a)Cov(z,y)

Agent i’s perception éij is the mean of his sample. Thus the perceptions of agents within
organization j are draws of a random variable ¢; distributed with mean p, and variance

1
0'2 :—0'2.
¢j n z

It follows that if n is large, then there is little dispersion in perceptions within an organization.
Each agent takes an action z;; = 8(¢;;)?. From the definition of variance it follows that
the expectation of these actions is

e = Bl +02) = Bln)?+ o7

Substitution in equation (20) we have
2 L,
Mz = O‘ﬁ(ﬂz) + aﬁgo—z + (1 - a)ﬂy' (21)
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Recall that p, = FE (ggj) is the mean of the organization’s perceptions. The model in the
paper assumes that all agents in j have the same perception ¢;. p, is the mean action in
the economy, or ¢ in the notation of the model. If n is very large so that we can ignore the
second term on the right-hand-side of (21), then equation (21) reduces to equation (14), and
we recover the model in the paper. For finite n, equation (14) has an extra additive term
af+o?, which yields solutions that are close to those for (14) if n is large.

In particular, consider a stable focus ¢; of the economy yielded by a solution for equation
(14). Then there is a neighborhood N(¢;) of ¢; such that a small displacement in perception
will result in dynamics that correct this displacement (see Definition 1). If n is large enough,
then the corresponding solution for y, in (21) is in the interior of N(¢;). Further as n — oo,
W, — ¢; and Uj;j — 0. Hence for any p € (0, 1), there is n such that prob{g?)ij ¢ N(oj)} <

p. Hence with probability (1 — p)™7 the perceptions of all N; agents in j remain close to ¢;.
The arguments in the paper go through with this slightly modified conceptions of focus and
stability.

Conversely, for any n and k£ we can calculate the probability that £ or more members
of j will develop perceptions outside N(¢;). It seems a reasonable conjecture that the or-
ganization’s “culture” will be disrupted if several of the agents have perceptions outside the
stable neighborhood. This may have implications for anti-corruption policy. For example,
a perception that “things are changing” as a result of anti-corruption initiatives may lead
agents to disregard observations made in the past, and hence reduce the number of obser-
vations on which perceptions are based. This would make perceptions more volatile, and
hence organizational cultures more prone to breaking down.
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