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Abstract
Economic development and bureaucratic corruption are determined jointly in a dynamic
general equilibrium model of growth, bribery and tax evasion. Corruption arises from the
incentives of public and private agents to conspire in the concealment of information from the
government. These incentives depend on aggregate economic activity which, in turn, depends
on the incidence of corruption. The model produces multiple development regimes, transition
between which may or may not occur. In accordance with recent empirical evidence, the
relationship between corruption and development is predicted to be negative.
r 2005 Elsevier B.V. All rights reserved.
JEL classification: D73; H26; O11
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1. Introduction
Public sector corruption is pervasive throughout the world. In one form or
another, and to a lesser or greater degree, it exists in all societies, at all stages of
development and under all types of politico-economic regime. Over the past few
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years, the ﬁght against corruption, particularly in developing countries, has become
high on the agenda of various international organisations, such as the World Bank
and IMF (e.g., Jain, 2001; Rose-Ackerman, 1997). This has been motivated by a
deepening belief that good quality governance is essential for sustained economic
development. Recent innovations at the empirical level have allowed this belief to be
tested, and there is now a large body of evidence to support it. By contrast, there
remains relatively little by way of formal theoretical analysis that would lend rigour
and precision to the arguments involved. Our objective in this paper is to provide
such an analysis.1
A broad deﬁnition of public sector corruption is the abuse of authority by
bureaucratic ofﬁcials who exploit their powers of discretion, delegated to them by
the government, to further their own interests by engaging in illegal, or
unauthorised, rent-seeking activities. To many observers, corruption in public ofﬁce
is an inevitable aspect of state intervention which typically entails some transfer of
responsibility from the government to a bureaucracy in a principal-agent type
relationship. A considerable amount of research, in both economics and political
science, has been devoted towards understanding the micro-foundations of this
relationship and the implications for efﬁciency and welfare (e.g., Banerjee, 1997;
Carillo, 2000; Klitgaard, 1988, 1990, 1991; Mookherjee and Png, 1995; RoseAckerman, 1975, 1978, 1999; Shleifer and Vishny, 1993). Much less research has
been directed towards analysing the joint determination of corruption, growth and
development within the context of fully speciﬁed dynamic general equilibrium
models.
At the empirical level, it is only since the early 1980s that reliable data on
corruption has become widely available. Prior to that time, researchers were forced
to rely largely on anecdotal evidence obtained from country-speciﬁc case studies.
This made it difﬁcult to evaluate alternative views about the effects of bureaucratic
malfeasance. A seemingly plausible view was that corruption could actually be
growth-enhancing by helping to circumvent cumbersome regulations (red tape) in
the bureaucratic process: that is, bribes may act as ‘speed money’ which bureaucrats
accept in return for overcoming institutional rigidities that work against efﬁciency
(e.g., Huntington, 1968; Leff, 1964; Leys, 1970; Lui, 1985). As well as being
questionable on conceptual grounds (e.g., Bardhan, 1997), this view may be
challenged on the basis of more recent, more systematic, and more persuasive
empirical evidence. This evidence has been obtained using cross-country corruption
data compiled since the early 1980s from questionnaire surveys by a number of
international organisations (most notably, Business International Corporation,
Political Risk Services Incorporated and Transparency International). While
differing in their precise construction, these corruption indices – which rank
countries according to the extent to which corruption is perceived to exist – are very
closely correlated with each other, lending weight to the argument that they provide

1

For surveys of the existing literature, see Bardhan (1997), Jain (2001) and Rose-Ackerman (1998).
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reliable estimates of the actual extent of corruption activity.2 Their publication has
given rise to a burgeoning empirical literature on the relationship between
corruption, growth and other variables. The main ﬁndings of this literature,
summarised below, offer little support for the ‘speed money’ hypothesis.
First, and foremost, there is overwhelming evidence of a signiﬁcant negative
relationship between the incidence of corruption and economic growth.3 According
to Mauro (1995), the principal mechanism through which corruption affects growth
is a change in private investment: an improvement in the corruption index by one
standard deviation is estimated to increase investment by as much as 3% of output.
In the same study it is also observed that the correlation between growth and
corruption remains consistently negative in sub-samples of countries where
bureaucratic regulations are reported to be particularly cumbersome (a result which
contradicts the notion that corruption provides a way of by-passing such
regulations). Likewise, Ades and Di Tella (1997) ﬁnd little evidence of any beneﬁcial
effects of corruption in countries mired with red tape, while Kauffman and Wei
(2000) conclude that the use of bribes to speed up individual transactions with
bureaucrats is largely self-defeating as the number of transactions tends to increase.
Further conﬁrmation that corruption impedes, rather than fosters, growth is
provided in many other empirical analyses (e.g., Gyimah-Brempong, 2002; Keefer
and Knack, 1997; Knack and Keefer, 1995; Li et al., 2000; Sachs and Warner, 1997).
From a different perspective, Mauro (1997) studies the implications of corruption
for the allocation of public funds, presenting evidence which suggests that corruption
distorts public expenditures away from growth-promoting areas (e.g., health and
education) towards other types of project (e.g., infrastructure investment) that are
less productivity-enhancing. Similar considerations occupy the attention of Tanzi
and Davoodi (1997) who ﬁnd evidence of bureaucratic malpractice manifesting in
the diversion of public funds to where bribes are easiest to collect, implying a bias in
the composition of public spending towards low-productivity projects (e.g., largescale construction) at the expense of value-enhancing investments (e.g., maintenance
or improvements in the quality of social infrastructure).
Second, there is evidence to suggest that the relationship between corruption and
growth is two-way causal: bureaucratic malpractice not only inﬂuences, but is also
inﬂuenced by, the level of development. In a thorough and detailed study by
Treisman (2000), rich countries are generally rated as having less corruption than
poor countries, with as much as 50 to 73 percent of the variations in corruption
indices being explained by variations in per capita income levels. These ﬁndings,
supported in numerous other investigations (e.g., Ades and Di Tella, 1999; Fisman
and Gatti, 2002; Frechette, 2001; Husted, 1999; La Porta et al., 1999; Montinola and
Jackman, 1999; Paldam, 2002; Rauch and Evans, 2000), indicate that cross-country

2

For more detailed discussions, see Ades and Di Tella (1997), Jain (1998), Tanzi and Davoodi (1997)
and Treisman (2000).
3
Some early evidence of this can be found in Gould and Amaro-Reyes (1983) and United Nations
(1989).
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differences in the incidence of corruption owe much to cross-country differences in
the level of prosperity.4
Third, there is also evidence to suggest that corruption and poverty may become
so ingrained into the fabric of society as to establish themselves as more-or-less
permanent ﬁxtures, rather than being transient phenomena (e.g., Bardhan, 1997;
Sah, 1988). A cursory inspection of the data reveals that many of the most poor and
corrupt countries in the past are among the most poor and corrupt countries today.5
This conjures up the idea of poverty traps and the notion that some countries may be
drawn into a vicious circle of low growth and high corruption, from which there is
no easy escape.
As indicated earlier, there exists relatively little theoretical research on the
dynamic general equilibrium modelling of corruption and development.6 Two
notable exceptions are the analyses of Ehrlich and Lui (1999) and Sarte (2000) who
offer different explanations for why bureaucratic malpractice may be detrimental to
growth.7 In what follows, we provide a further explanation which delves more deeply
into the questions of why corruption may arise to begin with, why corruption may
persist (or decline) over time and why corruption may vary widely across economies.
As well as its contribution to the theoretical literature, the paper raises issues that are
important for empirical work in the area.
Our analysis is based on a simple neo-classical growth model in which public
agents (bureaucrats) are delegated the responsibility for collecting taxes from private
individuals (households) on behalf of the political elite (the government). Bureaucrats have the opportunity to engage in corrupt practices which are difﬁcult to
monitor by the government. Speciﬁcally, bureaucrats may exploit their powers of
public ofﬁce to collude with households in bribery and tax evasion: a bribe to a
bureaucrat holds the promise that the income of a household will be reported falsely
and exempt from any tax.8 A bureaucrat who accepts a bribe must spend resources
on trying to conceal his misconduct. These costs depend positively on how much
bribe income the bureaucrat appropriates and how many other bureaucrats are
transgressing in the same way. The punishment for bribe-taking is that the
4

Other factors that appear to be signiﬁcant in determining corruption are the colonial heritage, religious
tradition, legal system, federal structure, democratisation and openness to trade of a country.
5
Examples include Bangladesh, Cameroon, India, Indonesia, Kenya, Nigeria, Pakistan and Uganda.
According to the data from Transparency International, these belong to a set of countries that have
displayed little, or no, improvement in their corruption and growth records since the early 1980s.
6
In a purely static context, Acemoglu and Verdier (1998, 2000) conduct a general equilibrium analysis of
how corruption may form part of an optimal allocation in which market failure is traded off against
government failure.
7
The former develop a model in which corruption opportunities in public ofﬁce offer the prospect of
economic rents that create incentives for individuals to divert resources away from growth-promoting
activities (investments in human capital) towards power-seeking activities (investments in political capital).
The latter presents a framework in which rent-seeking bureaucrats restrict the entry of ﬁrms into the
formal sector of the economy, thereby creating a larger informal sector (where property rights are less well
protected) which may result in a lower overall growth rate if the cost of informality is high.
8
It is possible to reformulate the model as a model of pure theft, where a bureaucrat simply steals the
taxes that he collects from a household, or embezzles some amount of total public funds.
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bureaucrat loses everything, being ﬁned the full amount of his legal and illegal
earnings. The former is his salary which is positively related to the stock of capital in
the economy. This implies that, ceteris paribus, the incentive to be corrupt is higher
at lower levels of capital, or lower stages of development.9 For any given level of
capital, it is then possible to determine the precise incidence of corruption, measured
either as the total number of bribe-taking bureaucrats or as the total value of bribe
income. Both measures exhibit similar patterns of decline as development takes
place. At the same time, the effect of corruption, itself, is to impede the development
process. This occurs because of a loss of resources available for productive
investments as bureaucrats engage in costly subterfuge.
Based on the above, our analysis provides an account of the joint, endogenous
determination of corruption and development in a relationship that is both negative
and two-way causal. This relationship is reﬂected in the existence of multiple
development regimes associated with different incidences of corruption. Depending
on parameter values and initial conditions, transition between these regimes may or
may not be feasible. In the absence of transition, there are multiple long-run
equilibria, including a poverty trap equilibrium in which corruption remains
permanently high.
The results obtained from our analysis allow us to explain why the incidence of
corruption may vary markedly among economies. More traditional explanations
appeal to cross-country differences in institutions, regulations and social customs
which inﬂuence bureaucrats’ opportunities and incentives for engaging in corrupt
practices, as well as shaping public attitudes towards these practices. Such arguments
have been criticised for being almost tautological and for failing to account for realworld observations (e.g., Bardhan, 1997). Another, more contemporary, explanation
is derived from microeconomic models of frequency-dependent equilibria, where the
extent of corruption at the group level is a key determinant of the proclivity towards
corruption at the individual level (e.g., Andvig and Moene, 1990; Cadot, 1987; Sah,
1988).10 While grounded more ﬁrmly on economic principles, this idea has yet to be
embedded in a theory of development and may be challenged for leaving too much
to chance: whether or not corruption occurs depends primarily on whether or not it
is expected to occur. From a practical perspective, what one would like to know is
how an economy might settle in one equilibrium rather than another as a result of
the interplay between the fundamental determinants of corruption and growth.
According to our own analysis, the limiting outcome of an economy depends
predictably on the deep parameters describing preferences and technologies, together
9
The implied inverse relationship between the pay of bureaucrats and the incidence of corruption is
consistent with the ﬁndings of several empirical studies (e.g., Ades and Di Tella, 1997; Chand and Moene,
1997; Mookherjee and Png, 1995). Based on these ﬁndings, it has been argued that corruption could be
mitigated by raising bureaucrats’ salaries, especially in developing countries where salaries are so low as to
almost invite corruption as a means of making ends meet. This argument may be challenged on theoretical
grounds (e.g., Besley and McLaren, 1993) and empirical support for it is very mixed (e.g., Rauch and
Evans, 2000; Rijckeghem and Weder, 1997; Treisman, 2000).
10
See also Tirole (1996) for an analysis of reputation effects in corruption, and Sah (1991) for an analysis
of contagion effects in crime.
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with initial conditions. Cross-country differences in the incidence of corruption can
occur because of cross-country differences in any of these features. In particular, the
extent of corruption may vary even among countries that are identical in every
respect, except for their initial circumstances. An economy that is poor and corrupt
to begin with may be destined to remain poor and corrupt unless there is a radical
change in events. Based on these results, we view our analysis as a promising step
towards understanding the persistent differences in income and corruption levels
around the world.
The paper is organised as follows. In Section 2 we describe the economic
environment in which agents make decisions. In Section 3 we study the incentives of
agents to engage in corruption. In Section 4 we analyse the dynamic general
equilibrium interaction between corruption and development. In Section 5 we offer
some concluding remarks.

2. The environment
Time is discrete and indexed by t ¼ 0; . . . ; 1. There is a constant population of
two-period-lived agents belonging to overlapping generations of dynastic families.
Agents of each generation are divided into two groups of citizens – private
individuals (or households), of whom there is a ﬁxed measure of mass m, and public
servants (or bureaucrats), of whom there is a ﬁxed measure of mass nom.11Households are differentiated according to differences in their labour endowments which
determine their relative incomes and their relative propensities to be taxed.
Speciﬁcally, we assume that a fraction, m 2 ð0; 1Þ, of households are endowed with
l41 units of labour and are liable to pay tax, while the remaining fraction, 1  m, are
endowed with only one unit of labour and are exempt from paying tax. Taxes are
collected by bureaucrats on behalf of the government which requires funding for
public expenditures. For simplicity, we assume that bureaucrats are exempt from
paying taxes. Each bureaucrat has one unit of labour endowment and is responsible
for collecting taxes from ðmm=nÞ households. Corruption arises from the incentive of
a bureaucrat to conspire with a household in concealing information (the
household’s income) from the government. In doing this, the bureaucrat expects
to gain from his acceptance of a bribe and the household expects to gain from its
evasion of tax. We assume that a fraction, Z 2 ð0; 1Þ, of bureaucrats are corruptible in
this way, while the remaining fraction, 1  Z, are non-corruptible, with the identity

11
We assume that agents are differentiated at birth according to their abilities and skills. A population of
m agents lack the skills necessary to become bureaucrats, while a population of n agents possess these
skills. The latter are induced to become bureaucrats by an allocation of talent condition established below.
Thus, as in other analyses (e.g., Barreto, 2000; Ehrlich and Lui, 1999; Sarte, 2000), we abstract from issues
relating to occupational choice. In doing so we are able to simplify the analysis by not having to consider
possible changes in the size of the bureaucracy and possible changes in the level of corruption that may
result from this.
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of each bureaucrat being unobservable by the government.12Agents are risk neutral,
working only when young and consuming only when old.13 Production of output is
undertaken by ﬁrms, of which there is a continuum of unit mass. Firms hire labour
from households and rent capital from all agents. All markets are perfectly
competitive.14
2.1. The government
We envisage the government as providing public services which contribute to the
efﬁciency of output production (e.g., Barro, 1990). Expenditure on these services, gt ,
is assumed to be a ﬁxed proportion, y 2 ð0; 1Þ, of output. The government also incurs
expenditures on bureaucrats’ salaries which are determined as follows. Any
bureaucrat (whether corruptible or non-corruptible) can work for a ﬁrm to receive
a non-taxable income equal to the wage paid to households. Any bureaucrat who is
willing to accept a salary less than this wage must be expecting to receive
compensation through bribery and is therefore immediately identiﬁed as being
corrupt. As in other analyses (e.g., Acemoglu and Verdier, 1998), we assume that a
bureaucrat who is discovered to be corrupt is subject to the maximum ﬁne of having
all of his income conﬁscated (i.e., he is dismissed without pay). Given this, then no
corruptible bureaucrat would ever reveal himself in the way described above. As
such, the government can minimise its labour costs, while ensuring complete
bureaucratic participation, by setting the salaries of all bureaucrats equal to the wage
paid by ﬁrms to households.15
The government ﬁnances its expenditures each period by running a continuously
balanced budget. Its revenues consist of the taxes collected by bureaucrats from
high-income households, plus any ﬁnes imposed on bureaucrats who are caught
engaging in corruption. We denote by tt the lump-sum tax levied on each highincome household. Since the government knows how much tax revenue is due in the
12
This assumption may be thought of as capturing differences in the propensities of bureaucrats to
engage in corruption, whether due to differences in proﬁciencies at being corrupt or differences in moral
attitudes towards being corrupt (e.g., Acemoglu and Verdier, 2000; Besley and McLaren, 1993; Tirole,
1996). The main purpose of the assumption is to allow us to determine the wages of bureaucrats in a
relatively straightforward way that does not demand additional assumptions about how public sector pay
is determined. In fact, all we need for this purpose is that there be at least one bureaucrat who is noncorruptible – all other bureaucrats may well be potential transgressors.
13
The assumption that all ﬁrst period income is saved is made for convenience. The model could be
extended to allow for endogenous savings decisions without altering our main results or yielding
additional insights.
14
An interesting issue – one that lies beyond the scope of our analysis – is the extent to which market
structure might inﬂuence the incidence of corruption. In Bliss and Di Tella (1997), for example, it is shown
how greater competition may do little to reduce, and may even foster, corrupt practices. From a
development perspective, this may be allied to the observation that, at least in the ﬁrst instance, transition
from a controlled to a more market-oriented economy appears often to be associated with an increase in
corruption (e.g., Bardhan, 1997; Basu and Li, 1998).
15
This has the usual interpretation of an allocation of talent condition. The government cannot force
any of the n potential bureaucrats to actually take up public ofﬁce, but it is able to induce all of them to do
so by paying what they would earn elsewhere.
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absence of corruption (since it knows the number of taxable households and since it
is responsible for setting taxes), any shortfall of revenue below this amount reveals
that corruption is occurring. Under such circumstances, the government investigates
the behaviour of bureaucrats using an imprecise monitoring technology. This
technology implies that a bureaucrat who is corrupt faces a probability, p 2 ð0; 1Þ, of
avoiding detection, and a probability, 1  p, of being found out. The tax-evading
household with whom the bureaucrat conspires faces the same probabilities of
remaining anonymous and being exposed. In the event that corruption is detected,
the bureaucrat is ﬁned the full amount of his legal and illegal income, while the
household is forced to pay its full tax liability.16
2.2. Households
Each young household of generation t receives an income of zht which it saves at
the market rate of interest rtþ1 to obtain a ﬁnal level of wealth of ð1 þ rtþ1 Þzht when it
reaches old-age. A household consumes part of this wealth and bequeaths the
remainder to its offspring. Its lifetime utility is given as uht ¼ ð1 þ rtþ1 Þzht  qtþ1 þ
vðqtþ1 Þ, where ð1 þ rtþ1 Þzht  qtþ1 is consumption, qtþ1 is the bequest and vðÞ is a
strictly concave function that satisﬁes the usual Inada conditions.17 It follows that
utility is maximised by setting v0 ðÞ ¼ 1, implying an optimal ﬁxed size of bequest
from one generation to the next: that is, qtþ1 ¼ q for all t. As we shall see, the rate of
interest, rtþ1 , is also constant in equilibrium. Given this, then the expected utility of a
household is fully determined once its expected income, or saving, is determined.
Each household, when young, is paid a wage, wt , from supplying inelastically its
labour endowment to a ﬁrm. A household endowed with one unit of labour earns a
total labour income of wt and is exempt from paying taxes. Obviously, such a
household has no incentive to engage in tax evasion and its (expected) saving is
simply wt þ q. A household endowed with l units of labour earns a total labour
income of lwt and is obliged pay taxes of tt . This type of household may or may not
conspire with a bureaucrat in bribery and tax evasion. If not, then its saving is
lwt þ q  tt . If so, then its saving is uncertain and depends on the amount of bribe
paid and the chances of being caught. Let xt denote the bribe. With probability p, the
household and bureaucrat succeed in their conspiracy and the household earns
16
We assume, for simplicity, that monitoring is costless. Suppose, instead, that the government incurs d
units of expenditure on detecting corruption. Then p, the probability of a bureaucrat evading detection,
might reasonably be thought of as being a decreasing function of d which, in turn, might be thought of as
being chosen optimally by the government according to some criteria (e.g., maximisation of its revenues).
This would have the characteristics of a costly state veriﬁcation problem, where the government would
announce ex ante its optimal d (and therefore p) that would generally depend on a number of factors (such
as taxes, wages and the level of corruption). Needless to say, this would complicate our analysis and raise
additional issues relating to corner solutions and government objectives. Since the inclusion of costly
monitoring is surplus to our requirements, we prefer to ignore it and keep the analysis more tightly focused
on matters of greater interest to us.
17
This function captures the ‘warm-glow’, or ‘joy-of-giving’ motive for making bequests. We choose this
simple way of modelling altruism since the main role of bequests in our model is merely to ensure the
existence of a well-deﬁned steady state equilibrium.
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lwt þ q  xt . With probability 1  p, their collusion is exposed and the household is
forced to pay its full tax liability, implying earnings of lwt þ q  tt  xt .18 Given
these outcomes, we may write the expected income of each high-income household as
(
if xt ¼ 0;
lwt þ q  tt
h
Eðzt jxt Þ ¼
(1)
lwt þ q  ð1  pÞtt  xt if xt 40:

2.3. Bureaucrats
Each young bureaucrat of generation t receives an income of zbt which he saves at
the interest rate rtþ1 to acquire a ﬁnal wealth of ð1 þ rtþ1 Þzbt during retirement. For
simplicity, we assume that a bureaucrat consumes all of this wealth (i.e., is nonaltruistic), deriving lifetime utility of ubt ¼ ð1 þ rtþ1 Þzbt . As above, since rtþ1 is ﬁxed in
equilibrium, a bureaucrat’s expected utility is fully determined once his expected
income, or saving, is determined.
Each bureaucrat, when young, is paid the salary wt from supplying inelastically his
unit labour endowment to the government. By deﬁnition, a bureaucrat who is noncorruptible is never corrupt and will never participate in bribery and tax evasion.
The income of such a bureaucrat is simply wt . In contrast, a bureaucrat who is
corruptible may or may not be corrupt, and may or may not engage in rent seeking.
Let t 2 ð0; 1Þ denote the fraction of such bureaucrats who are actually corrupt, 1  t
being the remaining fraction who are not corrupt. For each of the latter, income is
wt , as before. For each of the former, income is uncertain and depends on the
amount of bribes received, the chances of being caught, the resources spent on trying
to avoid detection and the penalties incurred if exposed. In general, corrupt
individuals may try to remain inconspiscuous by hiding their illegal income, by
investing this income differently from legal income and by altering their patterns of
expenditure.19 These activities typically entail costs in one form or another. For the
purposes of the present analysis, we make the simple assumption that a bureaucrat
who is corrupt needs to spend resources, C t , on trying to conceal his behaviour if he
is to stand any chance of not being caught. It is plausible to imagine that more
resources must be spent the greater is the amount of illegal income that a bureaucrat
appropriates and the greater also is the number of other bureaucrats who are
behaving in the same way. The presumption in both cases is that corruption would
be more visible and less easy to conceal, implying extra costs for a bureaucrat in
trying to avoid detection.20 We model these features by specifying C t to be an
18
Throughout our analysis, we assume appropriate restrictions on parameter values to ensure positive
net incomes for all high-income household.
19
It may even be the case that income from corruption at one level is used to foster corruption at other
levels (e.g., to ensure non-interference from the legal authorities). Discussions of these issues can be found
in Rose-Ackerman (1996) and Wade (1985), among others.
20
For example, it is presumably more difﬁcult for individuals to dispose of large, rather than small,
amounts of illegal income without this income being traced by the government. Similarly, one may imagine

ARTICLE IN PRESS
2456

K. Blackburn et al. / Journal of Economic Dynamics & Control 30 (2006) 2447–2467

increasing function of both the total bribe income of a bureaucrat, ðmm=nÞxt , and the
total population of bureaucrats who accept bribes, t Zn. A convenient formulation of
this cost function is
hmm ib
Ct ¼
(2)
xt ð1 þ t ZnÞg
n
(b41, g40). With probability p, a bribe-taking bureaucrat succeeds in his deception
and saves the amount wt þ ðmm=nÞxt  C t . With probability 1  p, the bureaucrat is
apprehended and left with nothing. Accordingly, we may write the expected income
of each corruptible bureaucrat as
8
if xt ¼ 0;
< wt
 
h
i
Eðzbt jxt Þ ¼ p w þ mm x  C
(3)
if xt 40:
t
t
t
:
n
2.4. Firms
The representative ﬁrm produces output, yt , according to the following
technology:
gat ,
yt ¼ Al at k1a
t

(4)
21

(A40; a 2 ð0; 1Þ) where l t denotes labour and kt denotes capital.
labour at the competitively determined wage rate wt and rents
competitively determined rental rate rt . Proﬁt maximisation
a
aAl a1
k1a
gat and rt ¼ ð1  aÞAl at ka
t
t
t gt . Since l t ¼ l ¼ ðlm þ 1  mÞm
and since gt ¼ yyt by assumption, we may write these conditions as
aa
wt ¼
kt ,
l
rt ¼ r ¼ að1  aÞ,

The ﬁrm hires
capital at the
implies wt ¼
in equilibrium,
(5)
(6)

where a ¼ ½AðlyÞa 1=ð1aÞ . Thus the equilibrium wage is proportional to the capital
stock, while the equilibrium interest rate is constant.

3. The incentive to be corrupt
Corruption occurs if a high-income household and a corruptible bureaucrat ﬁnd it
mutually advantageous (or non-disadvantageous) to conspire with each other in
(footnote continued)
that the more corrupt people there are, the more difﬁcult it will be for each one of them to launder his illgotten gains in ways that the government does not know about. For the purposes at hand, one may wish to
ﬁx ideas by thinking simply of each bureaucrat as having access to some costly laundering technology,
where the cost increases with the amount of illegal funds that both he and others are trying to conceal.
21
This is essentially the production technology used by Barro (1990), where public services, gt , enter as
labour-augmenting inputs which create externality effects and produce constant returns to the
accumulable factors of production.
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concealing information from the government. Under such circumstances, there is
bribery and tax evasion. In what follows we study the individual incentives of private
and public agents to behave in this way.22
For a corruptible bureaucrat, the expected return from accepting a bribe is given
in (3) as Eðzbt jxt 40Þ, where C t is determined according to (2). The size of bribe that
maximises this payoff is established as
mm
xt ¼ b1=ð1bÞ ð1 þ t ZnÞg=ð1bÞ .
(7)
n
Thus, each bureaucrat ﬁnds it optimal to demand a smaller size of bribe the greater is
the number of other bribe-taking bureaucrats because the higher are the costs of
concealing bribe income. A bureaucrat’s return from not accepting a bribe is also
given in (3) as Eðzbt jxt ¼ 0Þ. The bureaucrat has an incentive to be corrupt if
Eðzbt jxt 40ÞXEðzbt jxt ¼ 0Þ, or p½ðmm=nÞxt  C t Xð1  pÞwt . For the case in which
bribes are chosen optimally (i.e., in accordance with (7)), this incentive condition is
given by
pðb  1ÞBð1 þ t ZnÞg=ð1bÞ Xð1  pÞwt ,

(8)

b=ð1bÞ

where B ¼ b
. Intuitively, a bureaucrat is more likely to be corrupt the less he
expects to lose in legal income if he is caught and the more he expects to gain in
illegal income if he is not caught.
For a high-income household, the expected returns from paying and not paying a
bribe are given in (1) as Eðzht jxt 40Þ and Eðzht jxt ¼ 0Þ, respectively. The household
has an incentive to offer a bribe if Eðzht jxt 40ÞXEðzht jxt ¼ 0Þ. This condition may be
written as
xt pptt .

(9)

Intuitively, a household is prepared to bribe a bureaucrat by no more than what it
expects to save in taxes.
Observe that, if (9) is satisﬁed for xt in (7), then the household is willing to pay the
bureaucrat his optimal bribe. For the purposes of simplifying our subsequent
analysis, we assume that this is the case.23 Under such circumstances, the condition
for corruption to occur is given solely by the condition in (8), being determined
exclusively by the incentives of corruptible bureaucrats. Given this, then one may
deduce precisely what fraction of these bureaucrats are actually corrupt. To do so,
consider an t 2 ð0; 1Þ such that, for a given wt , (8) is either satisﬁed with inequality or
is not satisﬁed at all. Neither of these situations can be an equilibrium: in the ﬁrst
case some bureaucrats are choosing not to accept bribes when it pays them to do so,
implying that t would rise until (8) held with equality or until t ¼ 1; in the second
case some bureaucrats are choosing to accept bribes when it does not pay them to do
22
In doing this, we recall that the expected utility of a household is Eðuht Þ ¼ ð1 þ rÞEðzht Þ  q þ vðqÞ and
the expected utility of a bureaucrat is Eðubt Þ ¼ ð1 þ rÞEðzbt Þ. It follows that, for both groups of agents,
expected utility is maximised by choosing whatever action is appropriate to maximise expected income.
23
As we shall see, both xt and tt are functions of kt . We may ensure that our assumption (xt optt ) is
satisﬁed by appropriate restrictions on parameter values and initial conditions.
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so, implying that t would fall until (8) held with equality or until t ¼ 0. Naturally,
whenever (8) does hold with equality, t will change with changes in wt which, by
virtue of (5), will change with changes in kt . Accordingly, the actual number of bribetaking bureaucrats is ultimately related to the level of development, as measured by
the stock of capital. The precise form of this relationship is determined as

t Zn ¼

8
>
>
>
Zn
>
>
>
>
<
0
>
>
>
>
>
> 1b
>
:
kkt g  1



1 þ Zn g=ð1bÞ
 kcL ;
if kt p
k
 g=ð1bÞ
1
 kcH ;
if kt X
k

(10)

if kt 2 ðkcL ; kcH Þ

where k ¼ ½ð1  pÞaa=pðb  1ÞBlð1bÞ=g . The terms kcL and kcH deﬁne two critical
(threshold) levels of capital that demarcate regions with different incidences of
corruption: below the lower threshold level (kt okcL ) all corruptible bureaucrats are
corrupt (t ¼ 1); above the higher threshold level (kt 4kcH ), none of these bureaucrats
are corrupt (t ¼ 0); and in between the two thresholds (kt 2 ðkcL ; kcH Þ), some of them
are corrupt while others are not (t 2 ð0; 1Þ). These results are due to the fact that
higher levels of capital, associated with higher wages of all agents, imply higher
penalties to bureaucrats if they are caught accepting bribes. In other words, the
incentive to be corrupt is gradually eroded as kt increases. This begins to take effect
on bureaucratic behaviour when kt 4kcL and deters bureaucratic malfeasance
completely when kt 4kcH .24
Calculating the number of bribe-taking bureaucrats is one way of measuring the
extent of corruption. Another, perhaps more appropriate, way is to compute the
total value of bribe income. This is given in our model by t Znðmm=nÞxt .25 In principle
this measure of corruption might display a negative or positive correlation with the
level of development. This follows from the fact that t and xt move in opposite
directions as kt varies between kcL and kcH : in particular, an increase in kt causes a
decrease in t (a smaller number of bribe-takers) but an increase in xt (a larger size of
bribe).26 A sufﬁcient condition for the former effect to dominate is b41 þ g, a
condition that we appeal to in our subsequent analysis. Given this, then the
relationship between corruption and development is unambiguously negative,
whichever measure of corruption is used.

24

If there were no externalities in the cost of concealing bribe income (g ¼ 0 in (2)), then there would be
only one critical level of capital, kc ¼ ðpðb  1ÞBlÞ=ðð1  pÞaaÞ. Under such circumstances, the incidence of
corruption would be a binary variable, taking its maximum value for kt pkc (when all corruptible
bureaucrats are corrupt) and its minimum value for kt okc (when all corruptible bureaucrats are noncorrupt).
25
This is simply the number of bribe-takers, t Zn, multiplied by the bribe payments that each one
receives, ðmm=nÞxt .
26
The latter property follows from our earlier observation that xt is decreasing in t .
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4. The development process
The foregoing analysis reveals the extent to which corruption is inﬂuenced by
economic development. We now turn to study the process of development, itself. As
we shall see, this process is not immune to the incidence of corrupt activity which has
important effects on capital accumulation and growth. In this way, our model
predicts a relationship between corruption and development that is fundamentally
two-way causal. Throughout our analysis, we make use of some of our earlier results
and assumptions. In particular, we recall that wages, wt , are determined by (5), that
bribe payments, xt , are given by (7), and that the number of corrupt bureaucrats,
t Zn, is governed by (10). Additionally, we deduce that the government spends gt ¼
aykt on public goods provision and that a bureaucrat spends C t ¼ Bð1 þ t ZnÞg=ð1bÞ
on concealing bribe income.
The dynamic path of capital accumulation is obtained from the equilibrium
condition that the total demand for capital is equal to the total supply of savings. To
determine how corruption affects this path, it is necessary to consider how
corruption affects public ﬁnances since the state of the government’s balance sheet
dictates the level of taxes required to maintain budget balance. As regards revenues
to the government, we note the following. From each non-corruptible bureaucrat, of
whom there are ð1  ZÞn, the government receives ðmm=nÞtt in tax income. Likewise,
each non-corrupt corruptible bureaucrat, of whom there are ð1  t ÞZn, returns
ðmm=nÞtt in tax receipts as well. The population of corrupt corruptible bureaucrats,
t Zn, is divided into a fraction, p, who evade detection and a remaining fraction,
1  p, who are caught: from each of the former, tax returns are zero; from each of the
latter, the government obtains ðmm=nÞtt in tax revenue and wt þ ðmm=nÞxt  C t in
ﬁnes. On the expenditure side, the government makes outlays of gt on public goods
provision and of nwt on bureaucrats’ salaries. Given these observations, we may
derive the value of tt that satisﬁes the government’s budget constraint. This is given
by
ð1  pt ZÞmmtt ¼ gt þ ½1  ð1  pÞt Znwt  ð1  pÞt Zn

hmm
i
xt  C t
n

¼ gt þ ½1  ð1  pÞt Znwt
 ð1  pÞt Znðb  1ÞBð1 þ t ZnÞg=ð1bÞ .

ð11Þ

The effect of corruption on public ﬁnances is revealed in (11) by allowing t to vary
exogenously. The effect is most readily observed by comparing the two limiting cases
in which corruption is at its maximum and minimum levels. It is straightforward to
show that, for any given gt and wt (or any given kt , on which both variables depend),
tt is higher when t ¼ 1 than when t ¼ 0.27 This follows from the fact that
corruption entails a loss of revenue to the government from tax evasion. In spite of
the extra revenue from ﬁnes, taxes must be raised in order for the government to
balance its budget. Extending this result, it is possible to establish that, ceteris
27

This result is established by making use of the conditions in (8) and (9).
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paribus, an increase in t leads to an increase in tt so that, in general, higher
incidences of corruption are associated with higher levels of taxes in an otherwise
unchanged environment.28
Given the above, we may compute the total value of savings in the economy as
follows. Consider, ﬁrst, the savings of households. There is a population of ð1  mÞm
low-income households, each of which saves the amount wt þ q. There is a
population of ð1  t ZÞmm high-income households that do not pay bribes, each of
which saves lwt þ q  tt . Of the population of high-income households that do pay
bribes, there is a mass of pt Zmm that succeed in evading taxes and a remaining mass
of ð1  pÞt Zmm that fail in this endeavour: each of the former saves lwt þ q  xt ,
while each of the latter saves lwt þ q  tt  xt . As regards the savings of
bureaucrats, we note the following. Each non-corruptible bureaucrat, of whom
there are ð1  ZÞn, saves wt . Each non-corrupt corruptible bureaucrat, of whom there
are ð1  t ÞZn, saves wt as well. Among the population of corrupt corruptible
bureaucrats, there is a mass of pt Zn who evade detection and a remaining mass of
ð1  pÞt Zn who are apprehended: each of the former saves wt þ ðmm=nÞxt  C t , while
each of latter saves nothing. Collecting these terms together, we deduce the process
governing capital accumulation as
ktþ1 ¼ lwt  gt þ mq  t ZnC t
¼ aða  yÞkt þ mq  t ZnBð1 þ t ZnÞg=ð1bÞ .

ð12Þ

In what follows we assume that aða  yÞ 2 ð0; 1Þ and mq  ZnBð1 þ ZnÞg=ð1bÞ 40 so
as to ensure the feasibility of steady state equilibria.29
To see how corruption impacts on development, we allow t to vary exogenously
in (12). As before, the effect is most readily established by comparing the two polar
cases in which corruption is at its maximum and minimum levels. It is evident that,
for any given wt and gt (or any given kt ), ktþ1 is lower when t ¼ 1 than when t ¼ 0.
This is because corruption entails a loss of resources available for productive
investment as a result of the costly concealment of bribe income by bureaucrats.
More generally, one ﬁnds that, ceteris paribus, an increase in t leads to a decrease in
ktþ1 , implying that higher incidences of corruption are associated with lower levels of
development.
Taken together, the results in (10) and (12) imply a two-way causal relationship
between corruption and development: the extent to which rent-seeking takes place
both inﬂuences and is inﬂuenced by the level of capital accumulation. The
full implications of this are revealed by consolidating the results into a single
expression that characterises completely the development process. This is given by

28
One way of thinking about this result is to consider two economies that are identical in every respect
except for their levels of corruption (e.g., because of differences in the costs of concealing corruption). The
result implies that taxes would be higher in the economy that is more corrupt.
29
Evidently, the ﬁrst condition requires that a4y. Since a (y) is the share of labour (government
expenditure) in national income, this restriction is satisﬁed empirically.
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the transition equation
ktþ1 ¼ F ðkt Þ
8
>
aða  yÞkt þ mq  ZnBð1 þ ZnÞg=ð1bÞ
>
>
<
 aða  yÞkt þ mq
>
>
>
: aða  yÞkt þ mq  kg=ð1bÞ Bðkkð1bÞ=g  1Þkt
t

if kt pkcL ;
if kt XkcH ;

ð13Þ

if kt 2 ðkcL ; kcH Þ:

Based on the above, we are led to distinguish between three types of development
regime for the economy: the ﬁrst – where kt pkcL – is a low development regime in
which the incidence of corruption is at its maximum level, t ¼ 1; the second – where
kt XkcH – is a high development regime in which the incidence of corruption is at its
minimum level, t ¼ 0; and the third – where kt 2 ðkcL ; kcH Þ – is an intermediate
development regime in which the incidence of corruption lies somewhere between its
maximum and minimum levels, t 2 ð0; 1Þ. These regimes are shown in Fig. 1 which
depicts the typical shape of the transition function, F ðÞ. A steady state equilibrium is
deﬁned by a stationary point of this function such that k ¼ F ðk Þ. The equilibrium
is stable if F 0 ðk Þo1, and unstable if F 0 ðk Þ41. There are three candidate equilibria
that are stable, upto two of which may exist simultaneously: one of these – associated
with t ¼ 1 – isg=ð1bÞ
a low equilibrium in which the steady state level of capital is
kL ¼ mqZnBð1þZnÞ
okcL ; another – associated with t ¼ 0 – is a high equilibrium in
1aðayÞ
which the steady state level of capital is kH ¼ mq=ð1  aða  yÞÞ4kcH ; and the
remaining one – associated with t 2 ð0; 1Þ – is an intermediate equilibrium in which
the steady state level of capital satisﬁes kM 2 ðkcL ; kcH Þ. If an unstable equilibrium
exists, then it does so for the case of t 2 ð0; 1Þ and occurs at the point kU 2 ðkcL ; kcH Þ.

k t +1

F(.)

k*L

c

kL

k*U

c

k*M

kH
kt

Fig. 1.

*
kH
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The overall evolution of the economy depends on the feasibility of transition
between development regimes. The complete process of transition may be divided
into two distinct stages – from the low development regime to the intermediate
development regime, and from the intermediate development regime to the high
development regime. Depending on circumstances, either of these stages may or may
not be accomplished so that the economy may end up in any one of the regimes,
including the regime where it started. For example, if the economy is poor and
corrupt to begin with, then its ﬁnal destination may be a steady state in which it is
still poor and corrupt, or a steady state in which poverty and corruption have been
partially alleviated, or a steady state in which there is prosperity without any
corruption. The ﬁrst and third of these possibilities are illustrated in Fig. 2. Panel A
depicts the latter, where there is a single stable steady state equilibrium at kH .
Starting from any initial capital stock, k0 , the economy undergoes complete
transition towards this steady state with the incidence of corruption declining
continuously as it does so. Panel B depicts the former scenario, where there are two
stable steady state equilibria at kL and kH , together with an unstable steady state at
kU . In this case an economy that starts off at any k0 o kU is irrevocably destined to
end up at kL , being mired forever with widespread corruption. To the extent that the
high steady state equilibrium, kH , would be attained if k0 4kU , the model now
presents a situation in which limiting outcomes depend fundamentally on initial
conditions.30

5. Discussion and conclusions
Corruption can occur on various scales, in many shapes and forms, and at all
levels within public ofﬁce. Corruption can affect the allocation of resources, the
process of growth and the distribution of income in an economy. These observations
are not new, but they have only recently become the subject of systematic, formal
investigation using modern techniques of theoretical and empirical analysis. As a
result of this, economists are gaining a much better understanding of the causes and
consequences, incidence and importance, of corrupt behaviour within society’s
public institutions.
This paper has focused on corruption among public bureaucrats and the
implications of this for economic development. Our analysis incorporates the
essential features that government intervention requires public ofﬁcials to gather
information and administer policies, and that at least some of these ofﬁcials are
corruptible in the sense of being willing to misrepresent information at the right
30
Similar results are obtained when the costs of concealing bribe income are independent of external
effects (g ¼ 0 in (2)). As mentioned in footnote 24, there is only one critical level of capital, kc , in this case.
At this point, the transition function is discontinuous: below (above) kc , all corruptible bureaucrats are
corrupt (non-corrupt) and the economy is on a low (high) capital accumulation path. If kc okL (kc 4kL ),
then the economy undergoes complete transition towards kH (is permanently trapped at kL ). The
difference from the above analysis is that, if transition occurs, then it does so abruptly, rather than
smoothly.
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price. These features reﬂect the three main conditions for any type of corruption to
occur – namely, that there is a delegation of authority from a principal to an agent,
that this authority can be exploited to capture economic rents, and that these rents
are large enough to motivate pursuit of them. Of course, to the extent that bribes are
merely transfer payments from some individuals to others, corruption need not
impose any net social costs. As with any illegal activity, however, at least some
resources will be spent on trying to conceal rent-seeking behaviour. To the extent
that these resources could have been devoted to more productive activities, then such

ARTICLE IN PRESS
2464

K. Blackburn et al. / Journal of Economic Dynamics & Control 30 (2006) 2447–2467

behaviour will result in lower investment and lower capital accumulation. This is the
mechanism by which corruption affects development in our model. At the same time,
the incentives to be corrupt are likely to change with changes in economic
circumstances. As growth takes place and incomes rise, agents will stand to lose
more if they are caught engaging in corrupt practices which therefore become less
attractive to them. This is the mechanism by which development affects corruption
in the model. The upshot is that both corruption and development are determined
endogenously through a relationship that is negative and two-way causal. The ﬁrst
property is consistent with all recent empirical evidence and accords with the
majority view among development experts that corruption is bad for growth. The
second property is notable in two other main respects which are worth reﬂecting
upon.
At the theoretical level, two-way causality is understood to arise from the mutual
interaction between bureaucratic decision making and aggregate economic activity.
This interaction gives rise to (endogenous) threshold effects and the possibility of
multiple (history-dependent) long-run equilibria. The existence of such equilibria
means that countries with essentially the same structural characteristics, but different
initial conditions, may face very different prospects as regards their economic
development and quality of governance. In terms of the foregoing analysis, these
prospects would look decidedly bleak for countries located below the threshold point
kU , unless there was the possibility of a fundamental adjustment that could produce
a sudden turn of events. One such possibility is a windfall increase in the stock of
capital that might allow the threshold to be breached. Another is a change in the
value of some key structural parameter that may cause a favourable shift in the
transition function and the threshold, itself. Yet even allowing for these events, it
may still be difﬁcult for some countries to escape from their predicament: switching
from a state of low development to a state of intermediate or high development is a
prospect that is more within the reach of those economies located relatively close to
the threshold than those that lie relatively far away from it. In addition, if countries
do not share the same structural characteristics, then there would be a distribution of
transition paths and a distribution of limiting outcomes that would reﬂect similar
divisions between poor and rich regions. Given all of this, then it is possible to
explain not only why the incidence of corruption is so diverse among countries, but
also why this diversity appears to be so persistent. Indeed, many countries of the
world seem to have become trapped in a vicious circle of widespread poverty and
wholesale misgovernance, concern over which has been growing visibly among
international organisations.
At the empirical level, two-way causality is understood to be important for its
potential to create problems of simultaneity bias in corruption-growth regressions.
As indicated earlier, applied work on corruption using formal (econometric) analysis
has ﬂourished over recent years. Broadly speaking, this research has involved the
estimation of various cross-country regressions to test certain hypotheses about the
relationship between corruption (as measured by some corruption, or governance,
index), development (as given by the level, or growth rate, of per capita income) and
a number of other variables. Essentially, the investigations undertaken have
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comprised two types of analysis in which corruption and development have been
regressed alternately on one another as researchers have sought to examine
separately the key determinants of each. In both cases the typical approach has
been to supplement simple ordinary least squares estimation with instrumental
variables estimation as a means of correcting for any potential endogeneity. The
results obtained indicate clearly that corruption and development are inﬂuenced
strongly by each other. Yet although this is what theory predicts, one might wish to
look for an alternative approach that comes closer to the spirit of two-way causality
by allowing both directions of inﬂuence to be modelled jointly within the context of a
single unifying framework. And this is not all – for our analysis suggests that there is
more to the issue of simultaneity than simply the interdependence of variables: as
noted above, there is also the phenomena of endogenous thresholds and the
possibility of multiple development regimes. Beginning with the work of Hansen
(1999, 2000), the econometric methodology and techniques for identifying such
phenomena are now well-established and have been usefully applied in a number of
ﬁelds (e.g., Chemlarova and Papageorgiou, 2005; Girma et al., 2002; Masanjala and
Papageorgiou, 2004; Papageorgiou, 2002). As far as we know, the only application in
the present ﬁeld of inquiry is that of Haque and Kneller (2004) who ﬁnd evidence
that the relationship between corruption and development is, indeed, subject to
threshold effects (manifesting in the form of data-determined changes in the
estimated regression). Further research along the same lines would appear to be an
exercise worth undertaking.
To date, relatively few attempts have been made to analyse corruption within a
(dynamic) general equilibrium context. Only by doing this, however, is one likely to
gain a clearer understanding of both the mechanism by which corruption affects the
forces of development and the mechanism by which these forces, in turn, affect the
incidence of corruption. Our intention in this paper has been to take a step forward
in this direction.
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