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The Voracity Effect

By AARON TORNELL AND PHILIP R. LANE*

We analyze an economy that lacks a strong legal-political institutional infrastruc-
ture and is populated by multiple powerful groups. Powerful groups dynamically
interact via a fiscal process that effectively allows open access to the aggregate
capital stock. In equilibrium, this leads to slow economic growth and a ‘‘voracity
effect,’’ by which a shock, such as a terms of trade windfall, perversely generates
a more-than-proportionate increase in fiscal redistribution and reduces growth.
We also show that a dilution in the concentration of power leads to faster growth
and a less procyclical response to shocks. (JEL F43, O10, O23, O40)

Two common characteristics of developing
countries that have grown slowly in the last
several decades are the absence of strong legal
and political institutions and the presence of
multiple powerful groups in society. In this pa-
per, we analyze a dynamic model of the eco-
nomic growth process that contains these
features. We employ the model to ask three
questions. First, why does the combination of
a weak institutional structure and fractional-
ization inside the governing elite generate
slow growth? Second, what is the relationship
between the concentration of power (the num-
ber of powerful groups) and growth? Third,
why do such countries not only grow slowly
but also frequently respond in a perverse fash-
ion to favorable shocks, by increasing more
than proportionally fiscal redistribution and in-
vesting in inefficient capital projects?
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The importance of weak institutions and
fractionalization in explaining poor growth
performance has been highlighted in the em-
pirical literature. Furthermore, country studies
have recently emphasized these features in ex-
plaining procyclical fiscal policies and a de-
cline in the quality of investment in response
to favorable shocks. However, a theoretical
analysis that explicitly jointly links these per-
verse responses and the prevalence of low
growth to the primitive characteristics of an
economy has been lacking.1 This provides the
motivation for our paper.

We focus on the fiscal process as an impor-
tant arena in which powerful groups interact
in a society with a weak legal-political infra-
structure and emphasize discretionary fiscal
redistribution as a key mechanism by which
such groups appropriate national resources for
themselves. Examples of powerful groups are
provincial governments that extract transfers
from the center, strong unions and industrial
conglomerates that seek protection, and pa-
tronage networks that obtain kickbacks from
public works.2

1 On the growth evidence, see Stephen Knack and
Philip Keefer ( 1995 ) and William Easterly and Ross
Levine (1997). Collections of case studies include Alan
Gelb (1988) and Ian M. D. Little et al. (1993). Theoreti-
cal papers on the relationship between insecure property
rights and growth include Jess Benhabib and Roy Radner
(1992), Tornell and Andres Velasco (1992), Benhabib
and Aldo Rustichini (1996), and Tornell (1997, 1999).

2 See Max Royko (1971), Ernesto Ekaiser (1994), and
Eduardo Martin de Pozuelo et al. (1994), for examples of
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We consider a two-sector economy. The
formal sector employs the efficient production
technology but is subject to taxation; the
shadow sector enjoys a less productive tech-
nology but is nontaxable. For instance, the
shadow sector may represent the domestic in-
formal sector, sectors sheltered from interna-
tional competition or, if capital is mobile,
secret overseas bank accounts that are out of
the reach of the domestic fiscal authorities. In
each case, it should be clear that the raw rate
of return in the inefficient sector is lower than
in the formal one, especially in the case of less-
developed countries (LDCs).

We model the extent of discretionary fiscal
redistribution as a variable that is endoge-
nously determined by three primitives: the ex-
istence of powerful groups, raw rates of return,
and institutional barriers that limit the power
of groups to extract transfers from the rest of
society. Countries where the extent of fiscal
redistribution is limited are those in which
powerful groups do not exist, groups coordi-
nate and act as one agent, or where there are
well-developed legal and other institutional
structures that make it impossible for powerful
groups to extract transfers arbitrarily from the
rest of society. These limits do not exist in
countries with powerful groups and a lack of
institutional barriers. Contrasting the behavior
of the economy across these different regimes
constitutes a major part of the paper.

The idea is that when groups have the power
to extract fiscal transfers, capital stocks in the
formal sector of the economy are not truly pri-
vate. Since transfers must be financed by some
form of taxation, higher transfers to one group
result in higher taxes for the entire formal sec-
tor of the economy. In order to protect their
profits from arbitrary taxation, agents transfer
part of their resources to where they are free
from this taxation. Agents can do this by in-
vesting in the shadow sector which is beyond
the reach of the fiscal authorities. Typically
these investments yield a lower raw rate of
return.

contemporary Spain and Daley’s Chicago. Andrei Shleifer
and Robert W. Vishny (1994) model explicitly a patron-
age network.

We model the interaction of the powerful
groups as an infinite-horizon dynamic game.
In this game each group has open access, via
the fiscal process, to the capital stocks that
other groups have in the formal sector. In con-
trast, capital in the shadow sector is truly pri-
vate. The solution concept we use is Markov
perfect equilibrium, which restricts strategies
to be functions of payoff-relevant state vari-
ables only. History-dependent strategies, such
as trigger strategies, are not permitted.

Our first point is that if there do not exist
institutional barriers to discretionary redistri-
bution, the existence of powerful groups re-
duces the growth rate relative to an economy
in which society is composed of a single group
or where groups can coordinate. This is be-
cause the existence of noncooperative power-
ful groups generates a redistributive struggle
and, as a result, a greater share of resources
ends up in nontaxable inefficient activities.

Second, we show that if there exist multiple
powerful groups, a reduction in power con-
centration ( an increase in the number of
groups) leads to better economic performance.
This result is reminiscent of the result that in
a market in which firms play Cournot, the out-
come approaches the competitive one as the
number of firms increases.

Our third point is that if there do not exist
institutional barriers to discretionary redistri-
bution, an increase in the raw rate of return in
the formal sector reduces growth.3 The intui-
tion is as follows. An increase in the raw rate
of return in the formal sector unleashes two
conflicting effects: a direct effect that in-
creases the profitability of investment in the
formal sector, and a voracity effect that leads
each group to attempt to grab a greater share
of national wealth by demanding more trans-
fers. This is reflected in a higher tax rate in the
formal sector, which induces a reallocation of
capital to the informal sector, where it is safe
from taxation. This shift reduces the growth

3 Of course, there are other mechanisms by which an
increase in the terms of trade can depress growth (e.g.,
taking more leisure when a windfall occurs) . We want to
focus on a mechanism that emphasizes the role of the se-
curity of property rights because it is the mechanism most
clearly identified in the case-study literature.
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rate in the economy, counteracting the direct
positive effect of an increase in the raw rate of
return. We prove that redistribution increases
more than proportionally to the windfall, and
that the direct effect of the windfall is domi-
nated by the voracity effect, so that the growth
rate declines as the raw rate of return increases.
Note that, in the absence of powerful groups,
no such endogenous increase in discretionary
transfers and taxation occurs. In this case, the
rate of return improvement stimulates invest-
ment and hence growth.

Finally, we want to note that our approach
is very different from the ‘‘Dutch disease’’
analysis of country adjustment to terms of
trade windfalls (see J. Peter Neary and Sweder
Van Wijnbergen, 1986). According to that lit-
erature, a positive terms of trade windfall leads
to a contraction of the nonresource tradeable
sector, either due to the crowding-out effect of
an expansion in the natural resource sector or
a positive wealth effect that raises demand for
nontradeables. In contrast, according to our
model, the sector experiencing the positive
price shock actually shrinks and there is no
positive wealth effect: the decline in growth
arises from the endogenous increase in distor-
tionary redistributive activity.

Section I provides an overview of the
model. Section II contains the model. In sec-
tion III, we analyze the relationship between
power concentration and growth, the voracity
effect and welfare. Section IV discusses some
related empirical evidence in the context of
our model. Finally, in Section V, we present
our conclusions.

I. Overview of the Model

In this section we make an intuitive pre-
sentation of the model. We consider an econ-
omy populated by infinitely lived groups and
formed by two sectors: a high-return formal
sector and a less efficient shadow economy.
The shadow economy can be identified with
a foreign tax haven or with the domestic in-
formal sector. Taxes can only be levied in the
formal sector. If powerful groups exist, each
group is able to extract fiscal transfers. The
government in turn must finance such trans-
fers by levying taxes on the formal sector.
This interaction is repeated for an infinite ho-

rizon. We want to stress that this dynamic
game is a minimal model to address the issues
discussed in the introduction. First, we need
a dynamic setup because otherwise groups
would just try to appropriate as much as they
can and there would be no role for productiv-
ity shocks to affect the intensity of rent-
seeking activity. Second, we need more than
one group to analyze redistribution.

It is straightforward to see that if there is
only one powerful group, all powerful
groups can coordinate, or there are institu-
tions that prevent discretionary fiscal redis-
tribution, then all capital will be allocated in
the efficient formal sector and first-best out-
come achieved.

If the above is not the case, there are two
types of Markov perfect equilibria in the dy-
namic game among the powerful groups: ex-
treme and interior. In an extreme
equilibrium, groups transfer as much capital
as possible from the formal to the shadow
sector. This is a socially inefficient outcome
because the return in the shadow sector is
lower. In contrast, along the interior equilib-
rium, groups limit their demand for trans-
fers. To illustrate the mechanism that
underlies the anomalous response of growth
to windfalls observed in the data ( the vorac-
ity effect ) we will use equations (1) and (2)
below.

Suppose that the rates of return in the formal
and shadow sectors are a and b respectively
(a ú b) , that there are only two groups and
that each group extracts xi K( t) out of the ag-
gregate formal capital stock. It follows that the
aggregate capital in the formal sector evolves
according to

gK( t) Å [a 0 x 0 x ]K( t) .(1) 1 2

Consider the case in which, along the interior
equilibrium, capital is transferred from the for-
mal to the shadow sector ( the conditions under
which this occurs are derived in Section II) .
In this case each group demands transfers up
to the point where the other group is indiffer-
ent between investing in the two sectors. That
is, each group sets so that*x i

*a 0 x Å b, i Å 1, 2.(2) i
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To illustrate the voracity effect consider an in-
crease in the rate of return in the formal sector
equal to Da. In the interior equilibrium each
group increases the transfer it demands up to
the point where the net rate of return available
to the other group is equal to b. That is,
Dxi Å Da [by equation (2)] . Since both
groups behave the same way, the increased re-
distribution induced by the increase in the raw
rate of return is 2Da. This is the voracity ef-
fect. Since the voracity effect dominates the
direct effect of the windfall, the rate of accu-
mulation in the formal sector falls. From (1)
we can see that DK̇ /K ÅDa 0 2Daõ 0. The
counterpart of higher voracity is a shift of cap-
ital to the inefficient shadow economy.

The argument we have made is loose. First,
we did not prove that agents will choose linear
transfer policies as assumed in equation (1).
Second, we did not show that the voracity ef-
fect is present when agents anticipate shocks.
Also, we should note that equation (2) is valid
only when capital flows from the formal to the
informal sector. To determine when this is the
case we need to solve consumption-savings
problems of the n groups and fully character-
ize the interior equilibrium. We do this in Sec-
tion II. In that section we embed the argument
just made in a two-sector growth model, and
let the number of groups be arbitrary. We com-
pute the consumption policies and the accu-
mulation paths for both types of capital. We
prove the following results. First, if there ini-
tially exists multiple powerful groups, a re-
duction in power concentration (an increase in
n ) reduces discretionary redistribution and
raises the average rate of return in the econ-
omy. As the number of powerful groups in-
creases, there are two conflicting effects. On
the one hand, there are more groups with the
ability to extract subsidies. On the other hand,
each group knows that it must ask for a smaller
subsidy if the formal sector is to offer a sat-
isfactory after-tax rate of return to the other
groups. In equilibrium, the second effect dom-
inates.4 This result is analogous to the result in
industrial organization that the Cournot equi-
librium converges to the perfect competition

4 This result cannot be deduced from equations (1) –
(2) , which apply just for the case n Å 2.

outcome as the number of sellers increases.
Second, when there are groups with the power
to extract subsidies and there do not exist in-
stitutional barriers to discretionary redistribu-
tion, a positive shock to the terms of trade
induces an increase in redistribution and a re-
duction in the growth rate. Moreover, we show
that this anomalous response is also opera-
tional in the presence of anticipated future
shocks.

II. The Model

We consider a two-sector growth model.
There is an efficient formal sector, and an in-
efficient shadow sector. Resources in the for-
mal sector are susceptible to taxation whereas,
although productivity is lower, resources in
the shadow economy are free from taxation.
This is a caricature of what goes on in many
economies. In the real world, both sectors may
be subject to some form of taxation but the
formal sector is subject to higher rates and is
less able to evade taxation.

An important difference between our model
and conventional growth models is that in our
model the economy is populated by groups
that have power to extract subsidies from the
government rather than by atomistic agents
that behave competitively. This captures the
fact that fiscal policies in many countries are
determined by powerful interest groups.

Since we want to analyze the effects of
shocks that change the productivity of the for-
mal sector relative to the informal sector, we
shall consider two goods: an exportable and an
importable. The exportable is produced in the
efficient formal sector and the importable in
the inefficient shadow economy. The import-
able will be the numeraire. In this section we
will solve the model for a given price of the
exportable. In Section III, subsection D, we
will consider anticipated future shocks.

The objective function of each group is the
present value of utility derived from consump-
tion of the importable good:

` s (s0 1/s)c (s)(3) i* s 0 1t

0d(s0 t)1 e ds , d ú 0.
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Within each instant t the timing is as follows.
Each group i enters period t with a stock of
capital in the formal sector ki ( t) and a stock
of capital in the shadow economy bi ( t) . The
formal sector capital stock ki ( t) is used to pro-
duce the exportable good with a constant re-
turns technology that is sold at a price p in
terms of the importable good. The shadow
economy capital stock bi ( t) is used to produce
the importable good in the shadow economy,
again using a linear technology. Next, group i
requests a fiscal transfer ri ( t) . Lastly, group i
pays a tax Ti ( t) from its income in the efficient
sector, and consumes ci ( t) . It follows that the
accumulation equations for efficient-taxable
capital and for inefficient-nontaxable capital
are given by

gk ( t) Å pak ( t) 0 T ( t)(4) i i i

gb ( t) Å bb ( t) / r ( t) 0 c ( t) .(5) i i i i

Next, we describe the fiscal-redistribution pro-
cess that links the ri’s and the Ti’s. We assume
that the fiscal authority has no objective of its
own. It acts solely as the agent of powerful
groups. Using the terminology in Per Krusell
et al. (1997), the ‘‘fiscal constitution’’ of this
economy is the following:

Fiscal Constitution.—Transfers and taxes
must satisfy the following conditions.

• The fiscal budget has to be balanced during
each instant: rj( t) Å Tj( t) .n n( (jÅ 1 jÅ 1

• Only proportional taxes on income in the
formal sector can be levied, and the tax rate
must be equal across groups.

• The fiscal transfer that a group can obtain is
bounded by

n ap 0 b
(6) r ( t) ° Vx k ( t) , õ Vx õ ` .∑i j n 0 1jÅ 1

The last restriction precludes each group
from appropriating the aggregate capital
stock at once. The lower bound on xV is equal
to the appropriation rate in the interior equi-
librium [see (18) ] . The fiscal constitution
implies that the tax rate t( t ) must be ad-

justed continuously to ensure a balanced
budget

n

( r ( t)j
jÅ 1(7) T ( t) Å t( t)apk ( t) , t( t) Å ,i i
apK( t)

n

K å k .∑ j

jÅ 1

This tax rule implies that if group i increases
its subsidy by an amount Dri , its tax burden
increases by only Dri[ki ( t) /K( t)] . In effect,
the subsidy is financed largely by other groups
in the economy. In this way, each group’s abil-
ity to extract subsidies grants it ‘‘open access’’
to the other groups’ capital stocks in the formal
sector. This implies that the capital held in the
formal sector is not truly private. Only capital
in the informal sector is truly private in that it
enjoys ‘‘closed access.’’ Using the terminol-
ogy of the introduction, we may say that there
is no possibility of discretionary fiscal redis-
tribution if there is no open access to the cap-
ital stocks in the formal sector. In contrast, if
there is open access, fiscal redistribution can
occur. To finalize the description of the econ-
omy, we list the initial conditions and the re-
strictions we impose. First, initial conditions
are bi (0) Å 0 and ki (0) Å ki 0 ú 0 for all i .
Second, we restrict all capital stocks to be
nonnegative

(8) k ( t)¢ 0, b ( t)¢ 0, i Å 1, ..., n ; t¢ 0.i i

Third, the rate of return in the inefficient sector
is lower than in the efficient sector

0 õ b õ ap .(9)

We would like to point out that (3) – (9) is in
fact a minimal model to analyze the problem at
hand. First, multiple agents that interact strate-
gically are necessary to analyze redistribution.
Second, a dynamic setup is needed in order to
analyze investment and saving decisions. Third,
we assume that agents can costlessly move re-
sources between sectors. Including appropriation
or adjustment costs would add nothing to the
insights provided by the model.
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A. The First Best

In this case the setup we described reverts
to the standard one-sector representative agent
growth model. The solution to this case will
be a useful benchmark. The first best alloca-
tion obtains in the following cases: ( i) if pow-
erful groups can coordinate and act
cooperatively; ( ii ) if there is just one group;
or ( iii ) if there are several groups, but insti-
tutional barriers do not permit them to extract
any fiscal transfers. The first two cases cover
what Mancur Olson (1982) labels encompass-
ing groups.

The allocation in case (i) is the solution to
the problem in which a central planner maxi-
mizes (3) subject to the accumulation equa-
tions in (4) , the fiscal constitution (6) – (7) ,
and nonnegativity constraint (8) . Since fiscal
transfers do not generate any externality, net
transfers to each group should be zero. More-
over, since the rate of return in the formal sec-
tor is higher than in the shadow economy, the
central planner would allocate all resources in
the formal sector. In terms of our setup this
entails setting the consumption of each group
ci ( t) equal to the transfer ri ( t) it receives, and
making ri ( t) equal to the tax paid by each
group Ti ( t) . This implies that accumulation
equations (4) and (12) can be rewritten as

gk ( t) Å apk ( t) 0 c ( t) ,(10) i i i

gb ( t) Å 0.i

It follows that the optimization problem solved
by the central planner is the standard
consumption-savings Ramsey problem ( see
Robert J. Barro and Xavier Sala-i-Martin,
1995). The solution is

f b f br ( t) Å c ( t)(11) i i

Å [ap(1 0 s) / ds]k ( t)i

å z(ap)k ( t)i

f b s[ap0 d][ t0 s] f bk ( t) Å k (s)e , b ( t) Å 0,i i i

where the superscript f b stands for first best.
In this case the transversality condition is sat-

isfied if and only if z(ap) ú 0. The consump-
tion of each group is proportional to its own
capital, and in the case of logarithmic utility
consumption is equal to the familiar dki ( t) .

In the second case, in which there is only
one group it is straightforward to see that the
optimal allocation is given by (11), replacing
ki ( t) by aggregate capital. Lastly, in case (iii )
when groups cannot extract transfers, the in-
dividual capital that each group owns in the
formal sector is truly private. Thus, we may
replace the fiscal constitution by the condition
ri ( t) Å Ti ( t) . Therefore, in this case we may
reinterpret ri as the amount that group i takes
out from the formal sector to either consume
or invest in the informal sector. Of course, as
in the central planner’s case since bõ ap each
group will set bi ( t) Å 0 and ci ( t) Å ri ( t) .
Hence, group i’s accumulation equations will
be given by (10) and the equilibrium alloca-
tion will be given by (11).

B. Solution Concept

In the case where powerful groups do not
coordinate we will use Markov perfect equi-
librium (MPE) as the solution concept. This
is the natural extension of the first-best solu-
tion, which is standard in representative-agent
macroeconomic models. In these models
control variables such as consumption and in-
vestment are typically functions of the state
variables: the capital stock, wealth, etc. Simi-
larly, in a MPE strategies are just functions of
payoff-relevant state variables, not of history
( see Eric Maskin and Jean Tirole, 1994;
Tamer Basar and Jan Olsder, 1995). This re-
striction captures the notion that bygones are
bygones. In particular, MPE rules out history-
dependent strategies, such as trigger strategies.
We consider that MPE is a more appropriate
concept than trigger strategies to study the
problem at hand for the following reason.
Countries with procyclical government spend-
ing or voracity effects are not countries with
well-established institutional arrangements,
such as the congressional committee system in
the United States, that allow powerful agents
to coordinate on specific agreements and to de-
sign the threats that support these agreements.
Another reason why we consider MPE more
appropriate is that it reduces considerably the
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multiplicity of equilibria in dynamic games.
As is well known, if the discount rate is suf-
ficiently low, trigger strategies can support vir-
tually any outcome as an equilibrium.

In this model the payoff-relevant variables
for group i are the aggregate capital stock in
the formal sector K ( t ) and group i’s closed-
access capital stock bi . To see why K ( t ) , and
not ki ( t ) , is payoff-relevant for group i , note
that although the efficient capital stocks of the
other n 0 1 groups are nominally private,
group i has open access to them via the fiscal
process. Since the transfer appropriated by
group i , ri , is financed by taxing income in
the formal sector of all groups (not only that
of i ) , it follows that by demanding ri , group
i appropriates ri (1 0 ki /K ) from the formal
capital stocks of the other groups. This is be-
cause the fiscal constitution implies that the
tax paid by i only has to finance a proportion
ki /K of the transfer it receives. Hence, the
consumption possibilities of group i (and its
payoff ) depend on K ( t ) and not on ki ( t ) . To
obtain the accumulation equation for aggre-
gate capital we substitute (7) in (4) .

n

gK( t) Å paK( t) 0 r ( t) .(12) ∑ j

jÅ 1

To see why any bj(t) jx i is not payoff-relevant
for group i , note that since none of the capital
stocks groups hold in the shadow economy are
subject to taxation, they are truly private. There-
fore group i does not have open access to them.

In the game we are considering a Markov
strategy of group i is composed of a consump-
tion policy and a transfer policy that are only
functions of the payoff-relevant state variables
K ( t ) and bi ( t ) : {fit ( K ( t ) , Å`b ( t))}i tÅ s

{cit(K( t) , bi ( t)) , rit(K( t) , An n-`b ( t))} .i tÅ s

tuple of Markov strategies *({f (K( t) ,1t

..., forms` `b ( t))} , {f*(K( t) , b ( t))} )i tÅ s nt i tÅ s

an MPE if it is a subgame-perfect equilibrium
for every realization of the state (K( t) , b1( t) ,
..., bn( t)) . That is, if for all i , s

*J( {f ( K( t) , b ( t) ) ,(13) it i

`
F* ( K( t) , b ( t) ) } )0i 0i tÅ s

¢ J( {f ( K( t) ,it

`b ( t) ) , F* ( K( t) , b ( t) ) } ) ,i 0it 0i tÅ s

where * denotes equilibrium value, ÅF*0it

..., and J(·, ·) is* * *(f , f , f , ···f*),1t i0 1t i/ 1t nt

the value taken by payoff function (3). In or-
der to be able to apply the techniques used to
solve differential games we will allow groups
to choose transfer policies from the class of
continuously differentiable functions of the
payoff-relevant state variables. That is, we as-
sume that

r Å r ( K( t) , b ( t) ) and(14) it it i

1c Å c ( K( t) , b ( t) ) are C functions.it it i

We will derive the equilibria of this game in
two steps. First, we find a set of n transfer
policies that are best responses to each other.
Second, using the equilibrium transfer poli-
cies we derive the equilibrium paths of the
capital stocks in the formal and informal sec-
tors and the consumption policies. During
each instant s , group i solves the following
problem.

PROBLEM (Pi (s)) : Choose a consumption
policy {cit(K( t) , and a transfer`b ( t))}i tÅ s

policy {rit(K( t) , in order to max-`b ( t))}i tÅ s

imize payoff function (3) subject to accumu-
lation equations (4) and (12), restrictions (6)
and (8), and the transfer policies of the other
groups (14).

The present-value Hamiltonian associated
with i’s problem is

(15) H Å n U(c )i i i

/ l paK 0 r 0 r ( K , b )∑i i j jF G
jx i

/ z [bb / r 0 c ]i i i i

/ j [ VxK 0 r ] / m b ,i i i i

where U (ci ) Å ( (s 0 The((s0 1)/s )1) /s )c .i

second and third terms correspond to accu-
mulation equations (12) and (5) . The fourth
and fifth terms to restriction (6) , and the last
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term corresponds to the second constraint in
(8) . We have disregarded the first constraint
in (8) . It turns that it is not binding in equi-
librium. Notice that in deriving the first-
order conditions for group i , ri and ci are
treated as control variables, while the other
n 0 1 transfers bj) are treated as func-*r (K ,j

tions of the state. In fact, these functions are
the equilibrium policies derived from anal-
ogous control problems. To find an MPE, it
is necessary to find n transfer policies

bj) , j Å 1, ..., n that simultaneously*r (K ,j

solve n Hamiltonian problems like ( 15 ) .
There are two types of Markov perfect
equilibria in the game we are considering :
interior and extreme. In an interior equilib-
rium, the transfers demanded by all groups
are within the bounds defined in (6) at all
times. This is not true in an extreme
equilibrium.

C. Extreme Equilibrium

In the extreme equilibrium all groups set
their appropriations equal to the upper bound
xV K ( t ) defined in (6) . It is straightforward to
check that if n 0 1 groups set rj( t ) Å xV K ( t ) ,
the best response of group i is to set ri ( t ) Å
xV K ( t ) . To do this we will define the post-
redistribution rate of return perceived by i in
the efficient sector as the raw rate of return
minus the transfer rates of the other groups.
If this rate is lower than the private rate of
return that i gets in the informal sector (b ) ,
then i’s best response is to transfer as much
as possible from the formal to the informal
sector. Since rj( t ) Å xV K ( t ) for j x i , group
i’s post-appropriation rate of return in the
formal sector is ap 0 (n 0 1)xV . Further-
more, since xV ú ap 0 b /n 0 1 by definition
[see (6) ] , ap 0 (n 0 1)xV õ b. Therefore,
i’s best response is to shift as many resources
as possible away from the efficient formal
sector.

In an extreme equilibrium any productiv-
ity shock does not have any effect on the
transfer policies because groups extract the
highest possible transfer xV K regardless of the
returns in the formal and informal sectors.
Therefore, in order to make interesting the

analysis of extreme equilibria one would re-
quire a theory that explains the level of the
appropriation bound (xV ) . In this paper, in-
stead, we will focus on the interior
equilibrium.

D. Interior Equilibrium

In this subsection we will characterize the
interior equilibrium and show that it is stable
against unilateral deviations for a wide range
of parameter values. There are two cases to
consider depending on the number of powerful
groups n . Define ñ as

ap 0 b
In å 1 / ,(16)

z(b)

where z(b) is defined in (17) below. If 1 õ
n° ñ , capital is continuously transferred from
the efficient to the inefficient sector and the
stock of inefficient capital bi ( t) is increasing.
Meanwhile, if n ú ñ , all the capital stock is
allocated to the efficient sector and bi ( t) is al-
ways zero. The following proposition charac-
terizes the strategies that support the interior
equilibrium for the case n ° ñ . Proposition 2
covers the case n ú ñ .

PROPOSITION 1: In the case 1 õ n ° ñ
there exists an interior MPE if and only if

z(b) å b(1 0 s) / ds ú 0.(17)

This equilibrium is unique within the class of
differentiable strategies defined in (14). The
transfer and consumption policies are,
respectively,

ap 0 b*r (K , b ; n ° In) Å K ,(18) i i n 0 1

*c (K , b ; n ° In) Å z(b)[K / b ] .i i i

The proof is in the Appendix.5 Here we pre-
sent a heuristic derivation and provide some

5 These results are not specific to the continuous-time
specification of the model. Tornell (1999) considers the
discrete-time version of the model where the accumulation
equations are: K( t/ 1)Å [1 / ap]K( t)0 ri ( t) andn( iÅ 1
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intuition. Condition (17) is necessary for the
transversality condition (A6) to be satisfied. It
also insures that in each case consumption is
positive and the value function converges.
Note that in the logarithmic utility case (s Å
1) the condition z(b) ú 0 is equivalent to the
familiar condition that the discount rate d be
positive. Note also that if z(b) õ 0, ñ õ 1. In
that case, the interior equilibrium would be
characterized by Proposition 2 below.

The intuition behind (18) is as follows.
During each instant, group i must decide
how to allocate its capital between the effi-
cient and inefficient sectors K ( t ) and bi ( t ) .
Given the tax rule (7) , it can do this by
choosing its desired transfer ri ( t ) . To illus-
trate suppose that the transfer to each of the
other groups is rj( t ) Å xj( t )K ( t ) , with xj( t )
being an undetermined coefficient. It follows
that i’s post-appropriation rate of return in
the formal sector is ap 0 (jx i xj( t ) . For i to
find it optimal to set ri ( t ) within the admis-
sible bounds given by (6) , it is necessary
that the rate of return on i’s closed-access
capital b be equal to its rate of return on the
open-access capital after redistribution to
other groups has taken place. This implies
that the following condition must hold for
any group i in an interior equilibrium: b Å
ap 0 (jx i xj( t ) . The unique solution of this
system of n simultaneous linear equations is
that all xj’s be equal to ap 0 b /n 0 1 as
shown in (18) .

Next, note that the consumption policy in
(18) has the same form as in the standard rep-
resentative agent models. That is, at all times
i’s consumption is a fixed proportion of i’s
wealth, which in this case consists of i’s pri-
vate capital in the informal sector bi plus ag-
gregate capital in the formal sector K , not only
ki ( t) . Note also that the consumption policy
can be rewritten as Å z(b)[K(s) /*c ( t)i

bi (s)]es[b0 d] [ t0 s ] . This implies that regardless
of the value of ap , consumption grows at the
constant rate s[b 0 d] as in the standard rep-
resentative agent model with constant relative
risk aversion (CRRA) utility, elasticity of in-

b( t / 1) Å [1 / b]b( t) / ri ( t) 0 ci ( t) . He shows that
the MPE strategies are the discrete-time analogs of the
continuous-time strategies in (18).

tertemporal substitution s, discount rate d, and
rate of return b (see Barro and Sala-i-Martin,
1995). The reason for this is that regardless of
how each group distributes its resources be-
tween the efficient and the inefficient sectors,
it faces a rate of return b in equilibrium. Sub-
stituting (18) in accumulation equations (5)
and (12) it follows that (see the Appendix)

(19) K*( t ; n ° In)

nb 0 apÅ K(s)exp ( t 0 s)S Dn 0 1

*(20) b ( t ; n ° In)i

s[b0 d][ t0 s]Å [ K(s) / b (s) ] ei

0 K*( t) .

A comparison with the first-best allocation
reveals the inefficiencies introduced by having
groups with power to extract transfers from the
rest of society. First, when groups are power-
ful and do not coordinate, they consume ‘‘too
much’’ in the sense that consumption is a func-
tion of aggregate capital in the formal sector,
not only of individual capital as in the first
best. That is i’s consumption is proportional to
K( t) / bi ( t) , not just to the capital nominally
owned by group i : ki ( t)/ bi ( t) . Second, with
the existence of powerful groups, capital may
be invested in a socially inefficient way. That
is, a low-return technology in the shadow
economy may be used. As a result of these
inefficiencies, the growth rate of efficient cap-
ital is lower than under the first best.

Next, we consider the case n ú ñ . In this
case all capital is allocated to the efficient
sector and the stock of inefficient capital
bi ( t ) is always zero. The following propo-
sition characterizes the interior equilibrium
in this case.

PROPOSITION 2: In the case n ú ñ there
exists an interior MPE if and only if

n
s ú and(21)

n 0 1

z(ap) å ap(1 0 s) / ds õ 0.
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The transfer and consumption policies coin-
cide. They are given by

* *(22) r (K , b ; n ú In) Å c (K , b ; n ú In)i i i i

z(ap)Å K .
n 0 s(n 0 1)

The proof is in the Appendix. Here we just
present some intuition. First, note that in equi-
librium the post-redistribution rate of return in
the formal sector is greater than that in the in-
efficient sector b. Thus, groups do not allocate
capital to the inefficient sector. This implies
that each group sets the transfer it demands
equal to its desired consumption as shown in
(22). To show that the post-redistribution rate
of return obtained by group i in the formal
sector ap 0 (jx i bi ) /K is greater than*r (K ,j

b, we replace bi ) by (22)6*r (K ,j

z(ap)
D(n) å ap 0 (n 0 1) 0 b

n 0 s(n 0 1)

(n 0 1)z(b) / b 0 apÅ ú 0
n 0 s(n 0 1)

for all n ú In .

We derive the intuition for (22) in three steps.
First, since along this equilibrium bi ( t) Å 0,
it is natural to conjecture that i’s consumption
is proportional to aggregate capital in the ef-
ficient sector: cit ( K ( t ) , bi ( t ) ) Å xi K ( t ) ,
where xi is an undetermined coefficient. This
implies that ċi /ci Å ẋi /xi / K̇ /K . Second, as
in any standard savings problem the Euler con-
dition for group i is ċi /ci Å s[Ri 0 d] , where
Ri is the post-redistribution rate of return ob-
tained by group i in the formal sector, i.e.,
Ri Å ap 0 (jx i xj . This Euler equation is sim-
ply saying that optimal consumption must
grow (fall) when the rate of return is greater
(smaller) than the subjective discount rate.

6 D(n) is positive for any nú ñ because: ( i) evaluating
D(n) at ñ Å 1 / ap 0 b /z(b ) it follows that D( ñ)[ ñ 0
s( ñ 0 1)] Å [(1 / ap 0 b /z(b)) 0 1]z(b ) / b 0
ap Å 0; and (ii) condition (21) implies that D *(n) ú 0.

Third, combining these two differential equa-
tions we obtain n linear simultaneous equa-
tions in the The solution is given by (22).x*’s.j

Lastly, substituting bi ( t)) Å*c (K( t) ,it

bi ( t ) ) in accumulation equations*r (K( t) ,it

(5) and (12), it follows that the capital stocks
are given by

(23) K*( t ; nú In)

s[ap 0 nd]Å K(s)exp [ t 0 s] ,S Dn 0 s[n 0 1]

*b ( t ; n ú In) Å 0.i

Summing up, when there are multiple pow-
erful groups equilibrium allocation depends on
the number of groups. If n is no greater than a
certain threshold ñ , capital is allocated to the
efficient and inefficient sectors. In contrast, if
n ú ñ , all capital is allocated to the efficient
sector. We will show in Section III that despite
these differences in equilibrium allocations, in
both cases the voracity effect is present and
power concentration is negatively related to
the growth rate of the efficient sector.

E. Stability of the Interior Equilibrium

Here we show that the interior equilibrium
is stable in the sense that if one group deviates
by setting its appropriation policy different
from r*(K , bi ) in (18) the other n 0 1 groups
will not respond by changing their appropria-
tion rates in the same direction as the deviant.
Thus, a deviation by one group will not induce
convergence to an extreme equilibrium. The
results of this subsection are summarized in
the following proposition.

PROPOSITION 3: The interior MPE is sta-
ble against unilateral deviations if and only if

• n ú 2 when n ° ñ .
• n ¢ 2 and s ú (n 0 1/n 0 2) when n ú

ñ .
The threshold ñ is defined by (16).

To prove this proposition consider first the
case 1 õ n õ ñ . Let rj( K , bj) Å xjK and sup-
pose that the n th group deviates by setting its
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appropriation rate equal to xd x x* Å ap 0 b /
n 0 1, and that the other n 0 1 groups play
the game defined by (3) – (12) taking as given
that xd x x*. Following the same steps as be-
fore we have that the best responses to this
deviation x̂j( xd) must satisfy the following
conditions: b Å ap( t) 0 xd 0 (jx {i ,n } x̂j( xd) ,
for i Å 1, ..., n 0 1. The unique solution to this
system of linear simultaneous equations is

dap 0 x 0 bd
Px(x ) Å if 1 õ n ° In .(24)

n 0 2

This expression is analogous to (18). To de-
termine under which circumstances the in-
terior equilibrium is stable note that x̂(xd Å
x*) Å x* (where x* is the interior equilibrium
appropriation rate ) and Ìx̂ ( x d ) / Ì x d Å
01/n 0 2. Therefore, the interior equilibrium
is unstable if n √ (1, min(2, ñ)] , while it is
stable if ñ ú 2 and n √ (2, ñ] .

Now we consider the case nú ñ . Following
the same steps as before we have that the best
response of each of the n 0 1 groups that did
not deviate originally is given by (22) replac-
ing the rate of return ap by ap 0 xd and the
number of groups n by n 0 1:

d[ap 0 x ][1 0 s] / dsd
Px(x ) Å(25)

n 0 1 0 s[n 0 2]

if n ú In .

It follows that x̂(xd Å x*) Å x* and Ìx̂(xd) /
Ìxd Å s 0 1/n 0 1 0 s[n 0 2]. Since in the
case n ú ñ an interior equilibrium exists only
if s ú n /n 0 1 [see (21)] , the numerator of
the derivative is positive. Thus, the interior
equilibrium is stable if and only if the denom-
inator is negative. That is, when n ú 2 and
s ú n 0 1/n 0 2. This completes the proof
of Proposition 3.

Note that since when the interior equilib-
rium exists s must be greater than n /n 0 1,
the region of instability is s √ (n /n 0 1, n 0
1/n 0 2]. This instability interval is quite
small and it shrinks very fast as n grows. For
n Å 3 it is s √ (1.5, 2) and for n Å 4 it is
s √ (1.3, 1.5) .

Lastly, we note that the deviant does not
gain by deviating even if it can appropriate the
entire aggregate capital stock. To see this, let

us make the extreme assumption that the upper
bound on the appropriation rate xV is infinity,
so that the deviant can appropriate the entire
aggregate capital stock in the efficient sector
and invest it in the inefficient sector (bd(0) Å
K(0)). The deviant would then maximize (3)
subject to accumulation equation (5). As in any
standard representative agent model its con-
sumption would be cd ( t ) Å z (b ) bd ( t ) , and
bd ( t ) Å K (0 )es(b0 d ) t . Therefore, its payoff
would be Ud Å (s /s 0 1)K(0)s0 1/sz(b)01/s ,
which is the same as the payoff it gets in the
interior equilibrium if n ° ñ , while it is lower
if n ú ñ [see (30)] .

III. Power Concentration and Voracity

In this section we use the model of Section
II to analyze both the relationship between
power concentration and growth and the vo-
racity effect in response to productivity or
terms of trade shocks.

A. Power Concentration and Growth

When there exist powerful groups with the
capacity to extract fiscal subsidies, we can
view an increase in the number of powerful
groups n as a dilution of power concentra-
tion. In our model there is a nonmonotonic
relationship between power concentration
and economic performance. Given that
groups do not cooperate, a shift away from
the case of a single group (n Å 1) leads to a
deterioration in economic performance.
However, if there exist multiple groups (n¢
2) , an increase in the number of powerful
groups leads to better economic perfor-
mance. This negative relationship between
power concentration and economic perfor-
mance shows up in two ways in the model:
as a smaller growth rate of the formal
sector, and as a more negative response of
the growth rate to a terms of trade
improvement.

In this subsection, we consider the former
effect ( in the next subsection we consider
the latter effect ) . To check that the growth
rate in the formal sector falls as an economy
moves away from perfect power concentra-
tion, we compare the path of efficient capital
in the first best (11) with the path along the
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interior equilibrium (19) . It is easy to show
that 7

f b *g 0 g ( In ¢ n ¢ 2)K K

nb 0 apÅ s[ap 0 d] 0 ú 0.
n 0 1

Next, we show that starting with less-than-
perfect power concentration ( n ¢ 2 ) , the
growth rate increases as power becomes less
concentrated. First, note that within each of the
regions n ° ñ and n ú ñ the growth rate is
increasing in n . Treating n as a continuous
variable, we have from (19) and (23) that

*Ìg (n ; n ° In) ap 0 bK Å ú 0,2Ìn (n 0 1)

*Ìg (n ; n ú In) sz(ap)K Å 0 ú 0.2Ìn [ (n 0 1)s 0 n ]

The signs follow from (9) and (21). Second,
note that the growth rate is higher for any n¢
ñ than for any 1 õ n ° ñ . This is because: ( i)
at n Å ñ the growth rates in both regions co-
incide,8 and (ii) within each region n° ñ and
n ú ñ the growth rate is increasing in n .

7 Since nb 0 ap /n 0 1 attains its maximum at ñ Å
1 / ap 0 b / z (b ) , it follows that s[ap 0 d] 0 nb 0
ap/n 0 1 ú 0 if and only if ap ú b, which is condi-
tion (9).

8 That is n ú ñ) Å n ° ñ) . To* *lim g (n ; g ( In;nr In K K

see this note that

* *lim g (n ; n ú In) 0 g ( In ; n ú In)K K
nr In

s( Ind 0 ap) Inb 0 apÅ 0
In(s 0 1) 0 s In 0 1

s( Ind 0 ap)( In 0 1) 0 ( Inb 0 ap) ( In(s 0 1) 0 s)Å
( In(s 0 1) 0 s)( In 0 1)

Inz(b) / s(b 0 d) 0 apÅ
( In(s 0 1) 0 s) ( In 0 1)

[z(b) / ap 0 b] / s(b 0 d) 0 apÅ
( In(s 0 1) 0 s) ( In 0 1)

z(b) 0 z(b)Å Å 0.
( In(s 0 1) 0 s) ( In 0 1)

As n increases, each group, in the interior
equilibrium, has to reduce the subsidy it de-
mands. On the other hand, there are more
groups whose demands for subsidies must be
satisfied. In equilibrium, the subsidy each
group demands falls at a faster rate than n in-
creases for n ¢ 2. As a result, the growth rate
of the formal sector increases.

PROPOSITION 4: Consider an economy in
which groups do not act in a coordinated man-
ner and institutional barriers to discretionary
redistribution are absent, then there is a non-
monotonic relationship between power con-
centration and the growth rate of the efficient
sector:

( i) A shift away from the n Å 1 case to n ¢
2 reduces the growth rate.

( ii) Starting at n ¢ 2, a further reduction in
power concentration increases the
growth rate.

We can draw an analogy between result ( ii)
and the Industrial Organization literature.
Consider an oligopolistic market where firms
engage in Cournot competition. As the number
of firms grows, the quantity supplied by the
industry and the price converge to those that
would prevail under perfect competition. In
our case, lower power concentration induces
groups to appropriate less from the others’
profits. This leads to a socially more efficient
allocation. Result ( ii) stands in contrast to the
standard argument that with a common pool
or in the presence of externalities, the free-
rider problem is exacerbated by an increase in
the number of groups n , leading to worse out-
comes. In a static setup the argument com-
monly made is that the greater the number of
groups, the smaller is the share of the costs of
a ‘‘bad action’’ that are imposed on any indi-
vidual group, and thus the more of the bad
action any group undertakes. Conversely, in
the small-n case, each group would internalize

The first equality follows from (19) and (23). The last
equality is obtained by substituting the value of ñ given
by (16) in the numerator.
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more of the costs of its bad action and hence
better outcomes would be generated.9

In a dynamic setup the argument that
higher n leads to bad outcomes is based on
the idea that the smaller n , the easier is for
groups to cooperate and implement a low-
appropriation high-growth equilibrium
( Olson, 1982, 1993 ) . Jakob Svensson
(1996) considers a similar setup to ours, but
analyzes trigger strategy equilibria. He finds
that higher n is likely to reduce economic
performance. He considers equilibria where
groups agree to have low transfers. These
equilibria are supported by the threat of a
reversion to high transfers in case someone
deviates. As n grows it becomes more diffi-
cult to support low-appropriation equilibria
because the temptation to deviate increases
faster than the punishment. Therefore, the
greater n , the more rent seeking and the
lower growth. This holds true in our model
when we go from n Å 1 to n ¢ 2, but is not
true starting at starting any n ¢ 2.10

Why this difference in predictions? The
literature addresses the issue of when is it
more likely that cooperation will emerge.
We address a different issue: given that
groups do not cooperate, what happens when
n goes up? Since in our model each group
has an outside option, in the interior equilib-
rium every group must receive a rate of re-
turn which is no lower than that of the
outside option. As with Cournot competi-
tion, when n grows each group must reduce
its appropriation rate to make sure the pre-
ceding condition is satisfied. As a result, the
aggregate growth rate increases.

B. The Voracity Effect

In this subsection we rationalize the phe-
nomenon that countries with powerful groups
respond to a positive productivity or terms of

9 Joshua Aizenman (1992) provides a model that illus-
trates this argument in a context where interest groups
have access to fiscal revenue.

10 Lucy Tilis (1993) analyzes power concentration in
the ownership of capital in an economy. She shows that if
all capital is owned by a monopolist, an economy will
grow more slowly than one with a competitive capital
market.

trade shock by an increase in discretionary re-
distribution and slower growth. We will argue
that this response is caused by the voracity ef-
fect, which we define next.

Definition 1: The ‘‘voracity effect’’ is a
more-than-proportional increase in discre-
tionary redistribution in response to an
increase in the raw rate of return in the ef-
ficient sector.

To unveil the voracity effect we will com-
pute the effect of a change in the terms of
trade on the equilibrium growth rate. We can
interpret this exercise in two ways. As an
unanticipated permanent shock, or as a com-
parison of economies with different prod-
uctivities. In subsection D we will consider
the case of a fully anticipated future shock,
and show that the voracity effect is still
operative.

First, we consider the case where power is
concentrated ( 1 õ n ° ñ ) . Defining the
growth rate of the efficient sector as gK å K̇ /
K and using (19) we have that

*Ìg ( In ¢ n ú 1) aK Å 0 õ 0.(26) Ìp n 0 1

This surprising result is caused by the vo-
racity effect, which counteracts the standard
effect that an increase in the raw rate of re-
turn increases the return on investment and
the growth rate. The intuition for (26) is the
following. The higher p leads to an increase
in the pre-tax rate of return in the formal sec-
tor. Recall that, along the interior equilib-
rium, each group must perceive a
post-redistribution rate of return on capital
in the formal sector which is not lower than
b, the rate of return in the nontaxable infor-
mal sector. Thus, with higher p , each group
can afford to demand a higher transfer. How
much higher? To answer this, note that a par-
ticular group (call it i ) will still be willing
to participate in the interior equilibrium, if
the other n 0 1 groups, as a whole, increase
their appropriation rate by the same amount
as the increase in p . Since, by an analogous
argument, group i also increases its transfer
rate, it must be true that the increase in the
aggregate transfer rate of the n groups must
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be greater than the increase in the raw rate
of return along the interior MPE. Thus, ex
post, the higher terms of trade reduces the
growth rate of the efficient sector.

The mechanism by which this perverse
outcome occurs is as follows. Note that the
raw [ i.e., pre-redistribution] rate of return
goes up by aDp . This increase in the raw
rate of return represents an opportunity for
some group to increase redistribution to it-
self without reducing below b the post-
redistribution rate of return perceived by
other groups. In equilibrium, every group in-
creases the redistribution rate to itself by an
amount (1 /n 0 1)aDp following this rea-
soning. This lack of coordination implies
that the aggregate redistribution rate in-
creases by (n /n 0 1)aDp , which is greater
than aDp . As a result, the growth rate of the
efficient sector falls: DK̇ /KÅ aDp0 aDpn /
[n 0 1] Å 0aDp / [n 0 1] . The counterpart
of this is an increase in the rate of growth of
the shadow economy. This reallocation of
resources toward more inefficient activities
is the cause of lower growth.

In the case in which power is diffused
among a large number of groups (n ú ñ) , the
growth rate of the formal sector also responds
negatively to a productivity shock. From (23)
we have that

*Ìg (n ú In) asK Å õ 0.(27) Ìp n 0 s(n 0 1)

The sign comes from the fact that an interior
equilibrium exists only if s ú n /n 0 1. Fi-
nally, in the first-best case ( i.e., when groups
have no effective power to extract transfers
or when their behavior is coordinated by a
central planner ) the voracity effect is not
present and the standard result that growth
responds positively to an improvement in the
terms of trade is generated. From (11) it fol-
lows that

f bÌgK Å as ú 0.(28) Ìp

This is because the growth in the terms of
trade increases the rate of return to invest-
ment, as in standard models. For future ref-

erence, we state these results in the
following proposition.

PROPOSITION 5: In the presence of multi-
ple powerful groups, along the interior equi-
librium a positive shock to the productivity of
the efficient sector leads to:

• A more-than-proportional increase in the
fiscal transfers demanded, a fall in the
growth rate of the (taxable) efficient sector,
and a reallocation of resources toward the
(nontaxable) inefficient sector, if there are
no institutional barriers to discretionary
redistribution.

• An improvement in the growth rate of the
efficient sector if there are barriers to dis-
cretionary redistribution, or groups act in a
coordinated manner.

Note that the squeezing of the sector that
experiences the terms of trade improvement is
in fact opposite to the predictions of the Dutch
disease literature and is explained by endoge-
nously higher redistribution.

Lastly, we analyze the relation between
the degree of power concentration and the
strength of the voracity effect. Within the
regions 1 õ n ° ñ and n ú ñ the voracity
effect is decreasing in n . That is, higher n
diminishes the negative effect on the growth
rate of a positive shock to the terms of trade.
Using (26) and (27) we have that [ the sign
of the second equation follows from (21) ]

2 *Ì g ( In ¢ n ú 1) aK Å ú 0,(29) 2ÌpÌn (n 0 1)

2 *Ì g (n ¢ In) as(s 0 1)K Å ú 0.2ÌpÌn [n 0 (n 0 1)s]

C. Welfare

We again analyze the two cases of uncoor-
dinated powerful groups and the first best. In the
first case, the improvement in the terms of trade
does not generate any welfare gains for the pow-
erful groups. By substituting (18) and (22) in
(3), we have that for any level of the terms of
trade that satisfies (9), the payoff of group i
along the interior equilibrium path is given by
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(30) J ( K(0) / b (0) )i i

s
s0 1/s 01/s[ K(0) / b (0) ] z(b) if 1 õ n ° Ini

s 0 1
Å 01/ss z(ap)

s0 1/s5 [ K(0) / b (0) ] if n ú In .i F Gs 0 1 n 0 s(n 0 1)

These integrals are bounded only if condi-
tions (17) and (21) are satisfied. The first
equation in (30) implies that if power is con-
centrated, the welfare of each group is not
affected by the path of the terms of trade.
The second equation implies that if power is
diffused among many powerful groups, the
payoff of each group falls as the terms of
trade go up.11

In the case n° ñ , the consumption path and
welfare of any group i remain unchanged be-
cause: ( i) an increase in p does not change the
rate of return perceived by i , and (ii) it does
not alter the path of the total stock of capital
to which group i has access (K*( t) /

Point ( i) is true because in this case*b ( t)) .i

the equilibrium transfer rates are such that the
post-redistribution rate of return in the formal
sector is equal to the one in the shadow econ-
omy. The intuition for ( ii ) is the following.
The increase in p raises the raw rate of return
in the formal sector. However, it also increases
fiscal redistribution more than proportionally
and hence a lower proportion of resources
ends up allocated to the formal sector. As a

11 To check this, recall that if n ú ñ , necessary condi-
tions for the existence of an interior equilibrium are s ú
n /n 0 1 ú 1 and z(ap) õ 0 [see (21)] . The derivative
of (30) with respect to p is

01
s0 1/s[ K(0) / b (0) ]i

s 0 1

010 1/sz(ap) a(1 0 s)1 õ 0.F G F Gn 0 s(n 0 1) n 0 s(n 0 1)

The negative sign follows directly from the conditions
listed above.

result, there is a reduction of average produc-
tivity in the economy. Along the interior equi-
librium both effects cancel out. To see this,
add up (19) and (20) to get K*( t) / Å*b ( t)i

[K(0) / bi (0)]es[b0 d] t , and note that it is in-
dependent of p .

In the case nú ñ resources are not allocated
to the informal sector in equilibrium. Thus, the
more-than-proportional increase in fiscal re-
distribution induced by an increase in p is re-
flected one for one in higher consumption and
a lower growth rate of capital in the formal
sector. As a result, the growth rate of con-
sumption falls as well as the welfare of each
group.

In the case of no discretionary redistribu-
tion, the payoff of each group is obtained by
substituting the first-best consumption policy
(11) into (3)

sf bJ (k (0) / b (0) ) Å [k (0)(31) i i i i
s 0 1

s0 1/s 01/s/ b (0) ] z(ap) .i

This expression is unambiguously increasing
in p . Thus, an improvement in the terms of
trade is sure to raise welfare in this case. We
summarize the results of this subsection in the
following proposition.

PROPOSITION 6: A productivity improve-
ment in the efficient sector fails to lead to an
increase in welfare when there are powerful
groups and no institutional barriers to discre-
tionary redistribution. In contrast, when
groups are powerless, act in a coordinated
manner, or when there are barriers to redis-
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tribution, a productivity improvement raises
welfare.

D. Anticipated Shocks

To show that the voracity effect is operative
when the presence of shocks is explicitly taken
into account, we consider the case where at
time 0 there is an announcement that the terms
of trade will increase from pt Å p on [0, T ) to
pt Å p / « on [T , `).12 The optimality condi-
tions are the ones we derived for the case of no
shocks (A1) – (A7), replacing p by pt , plus the
following transversality condition. At time T
the change in utility generated by a marginal
change in consumption should equal the in-
duced change in the value of the continuation
game (30). Again, we will focus on the interior
equilibrium. We will first consider the case
1 õ n ° ñ , and then the case n ú ñ . In the
former case the transversality condition at T is

0 01/sc (T )(32) i

01/s 01/sÅ z(b) [b (T ) / K(T ) ] .i

This condition just determines consumption at
T . As in the no-shock case, transfer policies
are determined independently of consumption,
and they must equalize, for each group, the
post-redistribution rate of return in the formal
sector to the one in the informal sector: apt 0
(jx i Ìrjt /ÌK Å b. The unique solution to this
system of n equations is

*r ( K( t) ; n ° In)(33) it

ap 0 btÅ K( t) for all t ¢ 0.
n 0 1

Surprisingly, this transfer policy is the same as
the one we derived in the previous case replac-
ing p by pt . Replacing (33) in accumulation
equation (12) we have that the growth rate
of the formal sector is gt(n õ ñ) Å nb 0
apt /n 0 1. Therefore, the voracity effect is still
operative: Ìgt /Ìpt Å 01/n 0 1 õ 0. That
is, a productivity improvement reduces the
growth rate contemporaneously. Note that the
fact that a shock is fully anticipated does not
smooth the effects of the shock on the growth
rate of the formal sector. We show in the Ap-
pendix that on [0, `) the consumption policy
is given by

*c ( K( t) , b ( t) ; n ° In)(34) it i

Å z(b)[ K( t) / b ( t) ]i

for all t ¢ 0.

A remarkable property of (34) is that consump-
tion is not affected by an anticipated future shock
to p . This can be seen more clearly by rewriting
it as Å z(b)[K(0) / bi (0)]es[b0 d]t .*c ( t)i

Moreover, comparing (34) with (18) we can see
that the consumption policy is identical to the
one in the no-shock case if 1 õ n ° ñ .

Now we consider the case nú ñ . In this case
consumption and transfers are equal. Thus, we
should expect that through the consumption-
smoothing channel anticipated shocks will have
an effect on the consumption path. As in Propo-
sition 2, in this case the interior equilibrium
exists if and only if s ú n/[n 0 1] and 0 ú
z(ap / «) Å z(ap) / a«[1 0 s] Å a[p /
«][1 0 s] / ds. We show in the Appendix
that the transfer policies are given by

*(35) r ( K( t) ; n ú In)it

01z(ap)[ t0 T] z(ap )[ t0 T]e 1 0 e
[n 0 s[n 0 1] ] / K( t) if t õ TF F GGz(ap) / «a[1 0 s)] z(ap)Å 5z(ap / «)K( t) if t ¢ T .

12 The solution method we use in this subsection is the
same as the one in Tornell (1997).
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Substituting the consumption policies in ac-
cumulation equation (12) we have that the

growth rate is given by

g( t , n ú In)(36)

01z(ap )[ t0 T] z(ap)[ t0 T]e 1 0 e
ap 0 n [n 0 s[n 0 1] ] / for t õ TF F GGz(ap) / «a[1 0 s] z(ap)

Å
z(ap) / «a[1 0 s]5a[p / «] 0 n for t ¢ T .

n 0 s[n 0 1]

In contrast to the n ° ñ case, the voracity ef-
fect manifests itself immediately after the an-
nouncement of a future positive shock is made.
At t Å 0 the growth rate falls relative to a no-
shock economy. Afterwards, it follows an in-
creasing path and when the shock occurs, at
time T , it experiences an upward jump.13 This
is because although transfer rates evolve
smoothly, the raw return on the formal sector
jumps at T . Note that the fact that the growth
rate increases when the positive shock occurs
does not mean that the voracity effect is not op-
erative. Since Ìg/Ì« Å as/n 0 s[n 0 1] õ 0
(because s ú n/n 0 1), we have that (i) the
post-shock growth rate is smaller than the
growth rate before the announcement takes
place, and (ii) at a given point in time econ-
omies with greater shocks have lower growth
rates. We summarize the results of this sub-
section in the following proposition.

PROPOSITION 7: The voracity effect is op-
erational in the presence of anticipated pro-
ductivity shocks. When a positive future shock
is announced:

• If 1 õ n ° ñ , the growth rate of the formal
sector remains unchanged until the time of
the shock. At the time of the shock it falls.

• If n ú ñ , the growth rate falls when the
announcement is made, and follows an in-
creasing path until the shock takes place. At

13 To see this, note that limtr T g( t õ T ) 0 g( t ¢
T ) Å 0a« õ 0.

that time it experiences an upward jump, but
remains below its preannouncement level.

IV. Empirical Discussion

In this section, we discuss some recent em-
pirical evidence on country responses to wind-
falls such as terms of trade shocks, foreign-aid
transfers, and natural resource endowments, as
well as on the relationship between fraction-
alization and economic growth. The model we
have presented can be used to rationalize how,
in some of these episodes, apparently perverse
collective economic behavior can be generated
by the rational actions of individual groups, in
the absence of countervailing institutions. As
such, it can help us understand the accumulat-
ing evidence that ‘‘windfalls’’ are often dis-
sipated, with no gain in welfare or growth, and
that divided societies with weak institutional
structures suffer from chronically low growth.
In this section, we discuss some of this evi-
dence in the context of our theoretical frame-
work. The aim of this section is simply to
present a selective summary of evidence that
we think is relevant for our theory.

In Table 1, terms of trade and fiscal data are
presented for three countries (Nigeria, Vene-
zuela, and Mexico) that enjoyed significant oil
windfalls but dissipated the revenues.14 The
1974 shock permanently raised oil prices, which

14 Lane and Tornell (1996) provide more details on
some of the country experiences. Michael Gavin (1993)
studies the Nigerian case.
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TABLE 1—FISCAL POLICY RESPONSES

TT GTOTY CONY CAPY TRANY INTY

Nigeria

1970 34.2 0.217 0.056 0.037 0.062 0.023
1981/82 195.7 0.359 0.103 0.106 0.13 0.045
1970/90 111.5 0.27 0.072 0.074 0.101 0.03

Venezuela

1970 41.9 0.194 0.099 0.027 0.044 0.004
1981/82 196.6 0.257 0.104 0.03 0.093 0.019
1970/90 111.6 0.218 0.091 0.025 0.086 0.016

Mexico

1970 78.1 0.114 0.046 0.017 0.041 0.01
1981/82 161.4 0.262 0.079 0.043 0.102 0.038
1970/90 114.7 0.203 0.061 0.023 0.061 0.06

Notes: TT is terms of trade index (1987 Å 100); GTOTY is total government expenditure; CONY is government con-
sumption; CAPY is government investment; TRANY is government transfers; INTY is government debt interest pay-
ments. All are expressed as ratios to GDP.
Sources: TT and GDP data for Venezuela and Mexico are from World Development Indicators (World Bank, 1997);
fiscal data for Venezuela and Mexico are from Roberto Perotti (1997); GDP and fiscal data for Nigeria are from the
Central Bank of Nigeria’s Annual Report (1994).

enjoyed a further temporary surge during 1980–
1982, but a sharp persistent decline in oil prices
subsequently occurred in 1986. For our pur-
poses, and following our theoretical model, the
fiscal accounts are of particular relevance, as the
proximate domestic recipient of oil revenues is
typically the national government and the bud-
getary process is a convenient mechanism by
which powerful groups can appropriate re-
sources from the rest of society. Our theoretical
approach predicts a more-than-proportional
increase in fiscal spending in response to a
positive revenue shock. In contrast, such a pro-
cyclical response would not be predicted from
a neoclassical smoothing model of fiscal pol-
icy, especially with respect to government
consumption and transfers.

The table presents ratios of different com-
ponents of government spending to GDP.
Thus an increase in a ratio indicates that cat-
egory of government spending rose by more
than the increase in GDP during the windfall
period. For capital expenditure one could give
the countries the benefit of the doubt and argue
that if the shocks were considered permanent,
an increase in public investment might be jus-
tified. However, it is more difficult to ration-

alize a more-than-proportionate increase in
government consumption and transfers.

In each case, as can be seen in Table 1, gov-
ernment spending rose sharply in response to
the improvement in the terms of trade and
peaked at the crest of the oil boom in 1980–
1982.15 A startling example is Nigeria: the av-
erage ratio of government expenditure (net of
interest payments) to GDP doubled from 0.2
in 1970/73 to 0.399 in 1980/82 before re-
verting to 0.198 after 1986. Especially inter-
esting is the increase in transfer payments,
with central-government resources being dis-
tributed to state-owned and private enterprises,
local governments, and the banking sector.
Moreover, these data seriously understate the
increase in public expenditure in Nigeria, as
much of the oil revenues were diverted into
extrabudgetary secret accounts (see Abdul-
Ganiya Garba, 1996). In Figure 1, we plot the
terms of trade and total government expendi-
ture (net of interest payments) for Mexico:

15 Although overall government spending fell in Ven-
ezuela after 1986, in line with our model, this was not the
case for one subcomponent, government transfers.
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FIGURE 1. MEXICO: PLOT OF GOVERNMENT SPENDING (NET OF INTEREST PAYMENTS) AS

A RATIO OF GDP (MEGOVY) AND THE TERMS OF TRADE (METT), 1970–1993

again, the sensitivity of government spending to
the terms of trade is clearly evident. A positive
fiscal response to terms of trade shocks has also
been recorded by Ludger Schuknecht (1996)
who calculated, in a study of 17 beverage
booms, an average increase in government
spending of 2.2 percentage points of GDP.

Moreover, despite the windfall revenues,
these countries had dismal growth perfor-
mance during this period. In Table 2, we com-
pare fitted average annual growth rates for
these countries ( generated from a ‘‘Barro-
type’’ cross-sectional growth regression) to
the actual growth outcomes: in each case, the
residual is negative and large. The poor growth
performance is suggestive that increases in
public capital expenditure were not produc-
tively deployed and that appropriated re-
sources were consumed, invested in safe but
inefficient activities, or transferred overseas. A
failure to grow among developing countries
that have enjoyed positive terms of trade
shocks, despite increases in measured invest-
ment, has also been found by Paul Collier and
Jan Willem Gunning (1996) in a 19-country
panel of annual observations over 1964–1991.

A more short-lived terms of trade shock was
the temporary coffee boom of 1977/80 that
was generated by a frost in Brazil that sharply
reduced output in the most important coffee-
producing nation. In Table 3, we present data
that shows the coffee windfall similarly un-
leashed a more-than-proportionate expansion

in government consumption in three major
coffee exporters: Costa Rica, Côte d’Ivoire,
and Kenya.16 When the boom was over, gov-
ernment spending fell back.

We would like to note that the evidence we
have presented is not a test of our theory. We
have only considered the most often-
mentioned cases of squandered terms of trade
windfalls. A test of our theory would entail
considering all the countries that have expe-
rienced major terms of trade shocks, selecting
those countries with divided fiscal control, and
investigating whether the growth rate in these
countries has responded inversely to terms of
trade shocks. We plan to implement such a test
when the detailed data on government expen-
ditures and fiscal institutions that is relevant
for our theory becomes available.

Other researchers have also investigated the
apparently perverse responses of some coun-
tries to exogenous endowment shocks. Gelb
(1988) and Little et al. (1993) present detailed
country studies that show a recurrent pattern
of developing countries failing to take advan-
tage of the sharp terms of trade improvements
of the 1970’s. Peter Boone ( 1996 ) and
Svensson (1996) have recently studied coun-

16 We present data only for government consumption,
as other data for Côte d’Ivoire were not reported until the
late 1970’s and some data for Kenya only began in the
mid-1970’s.
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TABLE 2—GROWTH PERFORMANCE

Predicted Actual Residual

Nigeria 0.0044 00.0012 00.0056

Venezuela 0.0064 00.0139 00.0202

Mexico 0.0134 0.0036 00.0097

Notes: Predicted growth rate computed from 78-country
cross-sectional growth regression 1970–1990, with initial
income per capita, average investment rate, and average
black market premium as regressors. Human capital data
are lacking for Nigeria.
Source: Barro and Lee (1994) data set.

TABLE 3—THE COFFEE SHOCK

TT GOVY

Costa Rica

1973/75 119.2 0.163
1976/80 127.7 0.194
1981/85 106.2 0.177

Côte d’Ivoire

1973/75 93.8 0.193
1976/80 139.5 0.225
1981/85 107.9 0.187

Kenya

1973/75 115.4 0.207
1976/80 140.3 0.252
1981/85 124.1 0.221

Notes: TT is terms of trade index (1987 Å 100). GOVY
is ratio of government consumption to GDP.
Source: World Development Indicators (World Bank, 1997).

tries that are recipients of foreign-aid transfers,
which are another type of windfall income.
Boone (1996) finds, in a panel of developing
countries, that foreign aid fails to raise the in-
vestment rate in recipient countries, being
mostly consumed. Svensson ( 1996 ) shows
that, in countries suffering from ethno-lingual
fractionalization and weak political institu-
tions, injections of foreign aid generate
increases in corruption, indicating that such
windfall income is dissipated in rent seeking.
This response would be predicted by our
model: the receipt of foreign aid induces pow-
erful groups to increase their appropriation
rates, leading to a dissipation of the revenues
and no gain in welfare.

Jeffrey D. Sachs and Andrew M. Warner
(1995) have recently presented evidence that
countries with high endowments of natural re-
sources have had significantly worse growth
performance than other countries. In line with
our model, the explanation for this result may
lie in the distributive struggle in these coun-
tries, as groups attempt to appropriate the rents
generated by these natural resource endow-
ments. Barro (1996) similarly suggests such
an explanation of the findings of Sachs and
Warner.

The other empirical regularity that can be
rationalized by our model is the chronic low
growth of countries that suffer from sociopo-
litical divisions and weak institutions. This ev-
idence is comprehensively documented by
Easterly and Levine (1997). These authors ar-
gue the root cause of the inferior growth per-
formance of African countries is the combined
effect of deep ethnic and tribal divisions, cou-

pled with underdeveloped property rights and
legal and political institutions that fail to in-
duce rival groups to submit to a more socially
optimal resource allocation process. Again us-
ing an index of ethno-linguistic fractionaliza-
tion to capture the presence of multiple-interest
groups within society and commercial indi-
cators to measure institutional quality, they
demonstrate the empirical importance of these
concepts in explaining Africa’s poor growth
performance, in the framework of panel cross-
country growth regressions. In a similar vein,
Robert Tamura (1995) shows that countries
with greater linguistic heterogeneity typically
grow more slowly.17 Our analysis provides a
formal mechanism that explains why, in the
absence of countervailing institutions, frac-
tionalization can lead to lower growth and
hence rationalizes this empirical evidence.

V. Conclusion

In this paper, we endogenize the extent of
discretionary fiscal redistribution to more fun-
damental characteristics of a country, namely

17 Tamura explains his result by the restricted scope for
human capital spillovers in a heterogeneous society, which
is a complementary mechanism to ours.
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the existence of powerful groups, physical
rates of return, and institutional barriers to dis-
cretionary redistribution. We show that an
economy in which there are powerful groups
grows more slowly than one in which groups
are powerless or act in a coordinated manner.
Moreover, in the case of powerful groups,
growth is lower when power is concentrated
among only a few groups than when power is
diffused across many groups.

We also explain the anomaly described in
the case-study literature that a number of
countries respond perversely to terms of trade
windfalls by experiencing a decline in growth
performance. The voracity effect—a more-
than-proportional increase in redistribution in
response to a windfall—generates in equilib-
rium a negative relationship between improve-
ments in raw rates of return and growth, in the
case of powerful groups.

Our findings are relevant in evaluating the
growth prospects of developing nations that are
undergoing democratization. According to our
view, the effect on growth of a switch from au-
tocracy to democracy will depend on the effect
that the shift has on the ability of powerful
groups to extract transfers. If the collapse of an
autocracy relaxes restrictions on the behavior of
the powerful groups in a society, democratiza-
tion may actually intensify the redistribution
struggle in these countries. From our analysis,
this will lead to lower growth and poorer ad-
justment to windfalls. In contrast, if the shift to
democracy brings with it the destruction of en-
trenched interest groups, and power becomes
more diffused, then growth performance and
adjustment to windfalls will improve. It also
follows that procompetition policies—for ex-
ample, making easier market entry or exposing
domestic behemoths to foreign competition—
may be as important in terms of altering a coun-
try’s propensity to arbitrarily appropriate private
wealth as in their direct impact on efficiency.

APPENDIX

PROOF OF PROPOSITIONS 1 AND 2:
As discussed in the text, a strategy fi ( t) Å

{ci ( t) , si ( t)} is optimal for group i only if it
satisfies the first-order conditions associated
with the present-value Hamiltonian (15)

ÌHi 0s0 Å Å n c ( t)* 0 z ( t) .(A1) i i iÌci

ÌHi0 Å Å z ( t) 0 l ( t) 0 j ( t) .(A2) i i iÌri

ÌHi
gz ( t) Å dz ( t) 0(A3) i i Ìbi

Å z ( t)[d 0 b] 0 m ( t) .i i

ÌHi
gl ( t) Å dl ( t) 0(A4) i i ÌK

*Ìr jÅ l ( t) d 0 pa / ∑i F GÌKjx i

0 Vxj ( t) .i

*m ( t)b ( t) Å 0, m ( t) ¢ 0,(A5) i i i

*b ( t) ¢ 0.i

0dtlim K( t)*l ( t)e Å 0,(A6) i
tr`

0dt*lim b ( t)z ( t)e Å 0.i i
tr`

(A7) n Å {0, 1},i

{n , l ( t), z (t)}x {0, 0, 0} for all t.i i i

To find an equilibrium candidate we need to find
n pairs {ci (t), ri (t)} that simultaneously solve
n sets of equations (A1) – (A7), one for each
group i . Then we need to check that this equi-
librium candidate is admissible in the sense that
it satisfies constraints (6) and (8), and that it
satisfies the second-order conditions. In what
follows we will derive the interior equilibrium.
First, since by definition õ xV K(t) at all*r ( t)i

times, ji (t) Å 0. Second, the constant ni cannot
be zero. If ni Å 0, (A1) would imply zi (t) Å `
for all t , and (A6) would be violated. Third, the
multiplier mi (t) will be equal to or different from
zero depending on the value n takes.
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Case i: 1 õ n ° ñ Å 1 / ap 0 b /z(b) .

We will set mi ( t) Å 0 and show that in this
case ¢ 0 for all t , so that (A5) is sat-*b ( t)i

isfied. Since mi ( t) Å 0, it follows from (A2) –
(A4) that along the interior equilibrium it is
necessary that for each i , ap 0 b Å (jx i Ì

bj) /ÌK . This set of n linear equations*r (K ,i

has a unique solution, which is given by
bj) /ÌK Å [ap 0 b] / [n 0 1]. Inte-*Ìr (K ,i

grating with respect to K we get Å A /*r i

K( t)[ap 0 b] / [n 0 1]. Since bj) Å 0,*r (0,i

the constant A is zero, and we obtain equation
(18) in the text. Note that lies within the*r i

bounds given in ( 6 ) . Consumption policy
(18) is derived as follows. From (A1) and
(A3) we have that consumption grows at the
constant rate s[b 0 d] . Thus

s[b0 d][ t0 s]c ( t) Å c (s)e , ∀t , s .(A8) i i

To obtain initial consumption we first solve for
the stock of inefficient capital bi ( t) by substi-
tuting (A8), (18), and (19) into accumulation
equation ( 5 ) , and solving the differential
equation, it follows that for all t and s

b[ t0 s](A9) b ( t) Å e {b (s)i i

0x[ t0 s]/ K(s)[1 0 e ]

0z(b)[ t0 s]0 [1 0 e ]c (s) /z(b) } ,i

where xÅ (ap0 b) / (n0 1)ú 0. Substituting
(A9) into the second transversality condition
in (A6) and setting s Å 0, we have that ci (0)
must satisfy

01/s(A10) lim c (0) b (0)/K(0)i iH
tr`

c (0)i0xt 0z(b)t1 [10 e ]0 [10 e ] Jz(b)

c (0)i01/sÅ c (0) b (0)/K(0)0i iF Gz(b)

s0 1/sc (0)i 0z(b) t/ lim e Å 0.
z(b) tr`

Note that (A10) is satisfied only if z (b ) ú
0. If z (b ) were negative, the last term in
(A10) would be infinite unless ci (0 ) Å 0.
But ci (0 ) Å 0 implies that the first term is
infinite. Thus, (A10) would not be satisfied.
Similarly, if z (b ) Å 0 and ci (0 ) ú (õ )0,
the first term would be 0` and the second
/ (0 )` . Given that z (b ) ú 0, (A10) is sat-
isfied if and only if ci (0 ) Å z (b ) [bi (0 ) /
K (0 ) ] , which corresponds to equation (18)
in the text. To derive (20) we simply sub-
stitute this expression for ci (0 ) in (A9) and
replace K (s )e (b0 x ) ( t0 s ) by K (s )exp(nb 0
ap /n 0 1) ( t 0 s ) Å K*( t ) .

To verify our initial supposition that mi (t) Å
0 and ú 0, note first that nõ ñ is equiv-*b ( t)i

alent to s(b 0 d) ú [nb 0 ap]/[n 0 1] [see
(16)]. Second, note that since bi (0) Å 0, (19)
and (20) imply that ú 0 if and only if s(bgb ( t)i

0 d) ú [nb 0 ap]/[n 0 1]. Lastly, since both
conditions are identical and since bi (0) Å 0, it
follows that bi (t) ú 0 for all t. Next, we check
that the first transversality condition in (A6) is
satisfied. Noting that ( A2 ) and ( A3 ) imply
that l(t) Å l(0)e (d0b)t , and using (19), it fol-
lows that

0dtlim K*( t)l( t)e
tr`

(nb0 ap /n0 1) t (d0 b) t 0dtÅ lim K(0)l(0)e e e
tr`

(b0ap /n0 1) tÅ lim K(0)l(0)e Å 0.
tr`

We have shown that the set of n strategies
given by (18) and the associated paths of the
state variables (19) and (20) satisfy the n sets
of optimality conditions (A1) – (A7) and the
constraints (6) and (8). To check that these
strategies constitute a MPE [i.e., satisfy con-
dition (13)] , note that taking as given that the
strategies of the other groups are F0i ( t) Å
{f*(K( t) , bj( t))}jx i , by construction group i
will find it optimal to set fi ( t) Å f*(K( t) ,
bi ( t)) . This is because f*(K( t) , bi ( t)) satis-
fies all the necessary conditions for an opti-
mum of i’s control problem, and because the
Hamiltonian of group i evaluated at the opti-
mum is concave in (K , bi ) (Theorem 2.3 of
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Alexander Mehlman, 1988).18 Since *r (K ,i

bi ) is the unique solution of the system of n
equations formed by (A2) – (A4), it follows
that (18) – (20) is the unique interior MPE
within the class of differentiable functions of
K and bi .

Lastly, we verify that n ° ñ and z(b) ú
0 are mutually consistent. In the case b ú d,
we can rewrite these inequalities as nb 0
ap / (n 0 1)(b 0 d) ° s õ b /b 0 d. These
inequalities hold if and only if nb 0 ap õ
b(n 0 1) B ap ú b. The last inequality
holds because the rate of return in the formal
sector is higher than in the informal sector.
In the case b õ d, we can rewrite n ° ñ and
z(b)ú 0 as nb 0 ap / (n 0 1)(b 0 d)ú sú
b /b 0 d, which holds if and only if ap ú b.

Case ii: n ú ñ .

The solution derived in the previous case
is not admissible because if we were to set
mi ( t) Å 0, then would be negative [seegb ( t)i

(20)] . Since bi (0) Å 0, this would imply that
bi ( t) õ 0 for all t and (8) would be violated.
Thus, in this case we must have mi ( t ) ú
0, and Å 0 for all t . It then follows from*b ( t)i

accumulation equations (5) and (12) that
Å Since Å 0, differenti-* * *r ( t) c ( t) . b ( t)i i i

ating (14) we have that Å* * *
hc /c Ìr /ÌKi i i

Since ji ( t ) Å 0, conditions ( A1 ) ,*
gK /r .i

( A2 ) , and ( A4 ) imply that Å* *
hc /ci i

Å Å s[ap 0 d / (jx ig0sz /z 0s gl /li i i i

Equalizing the two expressions for*Ìr /ÌK] .j

we have that the equilibrium transfer* *
hc /ci i

policies are the solution to the following n si-
multaneous equations:

18 Substituting (18) in (15) and taking derivatives we
find that

0s0 1/s 01/s* * *H Å H Å H Å 0[K / b ] z(b) õ 0.KK Kb b b ii i i

This implies that the associated Hessian is negative semi-
definite. Therefore, the Hamiltonian is concave.

n

*apK 0 ( r (K , 0)j*Ìr (K , 0) jÅ 1i(A11) *ÌK r (K , 0)i

*Ìr (K , 0)jÅ s ap 0 d / ,∑F GÌKjx i

i Å 1, ..., n .

To find a solution to this set of equations we
try 0) Å xK , where x is an undeter-*r (K ,j

mined coefficient. It follows that x is given by
(22). Next, we verify that condition (A5) is
satisfied, i.e., that mi ( t) ¢ 0. From (A2) –
(A4) we have that mi /zi Å d 0 b 0 gl /l .i i

Replacing (22) in it follows that mi /zi Ågl /li i

ap 0 nb / s(n 0 1)(b 0 d) /n 0 s(n 0 1).
The ratio mi /zi must be nonnegative because
zi is a costate variable and mi is the multiplier
associated with the restriction bi ¢ 0. Since
n ú ñ implies that the numerator of mi /zi is
negative, the denominator must be negative.
Thus, we must impose s ú n / (n 0 1), which
is condition (21). Now we verify that trans-
versality conditions (A6) are satisfied. Since

Å 0, the second condition is trivially*b ( t)i

satisfied. The first condition is

0dt(A12) 0Å lim K*(t)l (t)ei
tr`

01/s 0dtÅ lim K*(t)[K*(t)x] e
tr`

01/sÅ lim [x] K(0)F
tr`

s01/ss(nd0 ap) 0dt1 exp t eS DGs(n0 1)0 n

01/s s01/sÅ lim [x] K(0)
tr`

s01/sz(ap)1 exp t ,S Ds(n0 1)0 n

where x Å z(ap)/n 0 s[n 0 1]. The second
equality follows from (14), (A1) and (A2), the
third equality follows from (23), and the last
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equality uses z(ap) Å ap[1 0 s] Å ds. Since
s ú n/[n 0 1] implies that the denominator
inside the exponential in (A12) is positive and
since x is nonzero, this transversality condition
is satisfied if and only if z(ap) õ 0, which is
condition (21). Lastly, we verify that the restric-
tions on parameters in (21) —necessary for the
first-order conditions to be satisfied—are mu-
tually consistent in this case. Since n ú ñ can
be rewritten as s õ nb 0 a/(n 0 1)(b 0 d),
it follows that s ú n/(n 0 1) can hold in this
case if and only if

n nb 0 a
(A13) õ B 0

n 0 1 (n 0 1)(b 0 d)

õ (n 0 1)(nd 0 ap)

ú 0 B nd ú ap

and the condition z(ap) õ 0 can hold in this
case if and only if

ap nb 0 a
(A14) õ

ap 0 d (n 0 1)(b 0 d)

B (ap 0 b)(nd 0 ap) ú 0

B nd ú ap .

Comparing (A13) and (A14) it follows that
both conditions in (21) can be simultaneously
satisfied in this case.

Derivation of (34).—Since the shock is per-
manent, for t ¢ T consumption is given
by (18) replacing p by pt . For t õ T note
that ( 33 ) implies that the rate of return
faced by each group is b regardless of how
it allocates its capital. Thus, ci ( T ) Å
ci (t)es(b0 d)(T0 t) . To determine initial consump-
tion ci (t) we use this equation and (32) to get
ci ( t )e s(b0 d ) ( T 0 t ) Å ci (T ) Å z (b ) [bi (T ) /
K ( T ) ] . Replacing K ( T ) by ( 19 ) and using
(A9) to obtain bi (T ), we have that

c ( t)i s(b0 d)D (nb0ap /n0 1)De Å K( t)e
z(b)

bD 0xD/ e b ( t) / K( t)[1 0 e ]iH
c ( t)i0z(b)D0 [1 0 e ] ,Jz(b)

where D Å T 0 t , x Å ap 0 b/n 0 1 and
z(b) Å {[1 0 s] / ds. Simplifying, we obtain

Å z(b)[K(t) / bi (t)], which is equa-*c ( t)i

tion (34).

Derivation of (35).—To obtain the equilib-
rium transfer functions we follow the same
steps we used in Section II. However, since
there is an anticipated shock, we need to con-
sider nonstationary transfer policies. Let
ri ( t) Å ci ( t) Å x( t)K( t) , where x( t) is an
undetermined function of time. This implies
that ṙi /ri Å ẋ /x/ K̇ /K . Since the rate of return
perceived by i is ap 0 [ n 0 1] x ( t ) , its
Euler equation is ṙi /ri Å s[ap 0 d 0 [n 0 1]
x ( t ) ] . Combining both equations for ṙ i / ri

we have that consumption must satisfy ẋ( t)Å
[ n 0 s[ n 0 1] ] x 2 ( t ) 0 z (ap ) x ( t ) [ re-
call that z(ap) Å ap[1 0 s] / ds] . The gen-
eral solution of this differential equation is
x ( t ) Å z ( ap ) [ n 0 s[ n 0 1] /
Az(ap)ez(ap ) t]01 . In order to determine the
constant A , we use the transversality condition

01/sc (T )(A15) i

01/sz(a[p / «] ) K(T )Å .F Gn 0 s[n 0 1]

To obtain A we use ( A15 ) and ci ( T ) Å
x(T )K(T ) . Replacing the value for A in the
equation for x( t) we get (35).
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José-Vı́ctor. ‘‘Politico-Economic Equilib-
rium and Economic Growth.’’ Journal of
Economic Dynamics and Control , January
1997, 21(1) , pp. 165–89.

Lane, Philip R. and Tornell, Aaron. ‘‘Power,
Growth, and the Voracity Effect.’’ Journal
of Economic Growth, June 1996, 1(2), pp.
213–41.

Little, Ian M. D.; Cooper, Richard N.; Corden, W.
Max and Rajapatirana, Sarath. Booms, crisis,
and adjustment . New York: Oxford Uni-
versity Press (for the World Bank), 1993.

Maskin, Eric and Tirole, Jean. ‘‘Markov Perfect
Equilibrium.’’ Harvard Institute for Economic
Research Discussion Paper No. 11-94, 1994.

Mehlman, Alexander. Applied differential
games . New York: Plenum Press, 1988.

Neary, J. Peter and van Wjinbergen, Sweder, eds.
Natural resources and the macroeconomy .
Cambridge, MA: MIT Press, 1986.

Olson, Mancur. The rise and decline of nations.
New Haven, CT: Yale University Press, 1982.

. ‘‘Dictatorship, Democracy, and Devel-
opment.’’ American Political Science Review,
September 1993, 87(3), pp. 567–76.

Perotti, Roberto. A database on fiscal outcomes
in Latin America . New York: Columbia
University Press, 1997.

de Pozuelo, Eduardo Martin; Bordas, Jordi and
Tarin, Santiago. Guı́a de la corrupción . Bar-
celona: Plaza & Janes, 1994.

Royko, Max. Boss: Richard Daley of Chicago.
New York: E.P. Dutton, 1971.

Sachs, Jeffrey D. and Warner, Andrew M. ‘‘Natural
Resource Abundance and Economic Growth.’’
Harvard Institute of Economic Research Dis-
cussion Paper No. 517, October 1995.

Schuknecht, Ludger. ‘‘Political Business Cycles
and Fiscal Policies in Developing Coun-
tries.’’ Kyklos , 1996, 49(2) , pp. 155–70.

Shleifer, Andrei and Vishny, Robert W. ‘‘Politicians
and Firms.’’ Quarterly Journal of Economics,
November 1994, 109(4), pp. 995–1025.

Svensson, Jakob. ‘‘Collusion Among Interest
Groups: Foreign Aid and Rent Dissipa-
tion.’’ Mimeo, World Bank, 1996.

Tamura, Robert. ‘‘An Economics of Lan-
guage.’’ Mimeo, University of Iowa, 1995.

Tilis, Lucy. ‘‘Three Essays on Economic
Growth and Income Distribution.’’ Ph.D.
dissertation, University of Iowa, 1993.

Tornell, Aaron. ‘‘Economic Growth and De-
cline with Endogenous Property Rights.’’
Journal of Economic Growth , September
1997, 2(3) , pp. 219–50.

. ‘‘Voracity and Growth in Discrete
Time.’’ Economics Letters, 1999 (forthcoming).

Tornell, Aaron and Velasco, Andres. ‘‘The Tragedy
of the Commons and Economic Growth: Why
Does Capital Flow from Poor to Rich Coun-
tries?’’ Journal of Political Economy, De-
cember 1992, 100(6), pp. 1208–31.

World Bank. World development indicators ,
CD-ROM, 1997.



This article has been cited by:

1. Luc Désiré Omgba. 2015. Why Do Some Oil-Producing Countries Succeed in Democracy While
Others Fail?. World Development 76, 180-189. [CrossRef]

2. Anita Doraisami. 2015. Has Malasyia really escaped the resources curse? A closer look at the political
economy of oil revenue management and expenditures. Resources Policy 45, 98-108. [CrossRef]

3. Minoo Farhadi, Md. Rabiul Islam, Solmaz Moslehi. 2015. Economic Freedom and Productivity
Growth in Resource-rich Economies. World Development 72, 109-126. [CrossRef]

4. J.-L. Combes, P. Combes Motel, A. Minea, P. Villieu. 2015. Deforestation and seigniorage in
developing countries: A tradeoff?. Ecological Economics 116, 220-230. [CrossRef]

5. Carlos A. Vegh, Guillermo Vuletin. 2015. How Is Tax Policy Conducted Over the Business Cycle?.
American Economic Journal: Economic Policy 7:3, 327-370. [Abstract] [View PDF article] [PDF with
links]

6. Leopoldo Avellan, Guillermo Vuletin. 2015. Fiscal procyclicality and output forecast errors. Journal
of International Money and Finance 55, 193-204. [CrossRef]

7. Weonho Yang, Jan Fidrmuc, Sugata Ghosh. 2015. Macroeconomic effects of fiscal adjustment: a tale
of two approaches. Journal of International Money and Finance . [CrossRef]

8. Michael L. Ross. 2015. What Have We Learned about the Resource Curse?. Annual Review of Political
Science 18, 239-259. [CrossRef]

9. Alexander James. 2015. The resource curse: A statistical mirage?. Journal of Development Economics
114, 55-63. [CrossRef]

10. Michael Alexeev, Andrey Chernyavskiy. 2015. Taxation of natural resources and economic growth in
Russia's regions. Economic Systems . [CrossRef]

11. Emma Gilberthorpe, Elissaios Papyrakis. 2015. The extractive industries and development: The
resource curse at the micro, meso and macro levels. The Extractive Industries and Society 2, 381-390.
[CrossRef]

12. Nayda Avalos, Veronica Gonzales Stuva, Adam Heal, Kaoru Lida, Naohito Okazoe. 2015. Papua New
Guinea and the Natural Resource Curse. Comparative Economic Studies . [CrossRef]

13. Agustín S. Bénétrix, Philip R. Lane. 2015. International Differences in Fiscal Outcomes during the
Global Crisis. Fiscal Studies 36:10.1111/fisc.2015.36.issue-1, 1-27. [CrossRef]

14. Andrew Abbott, René Cabral, Philip Jones, Roberto Palacios. 2015. Political pressure and procyclical
expenditure: An analysis of the expenditures of state governments in Mexico. European Journal of
Political Economy 37, 195-206. [CrossRef]

15. Yui Suzuki. 2015. Sovereign risk and procyclical fiscal policy in emerging market economies. The
Journal of International Trade & Economic Development 24, 247-280. [CrossRef]

16. Josef Maroušek, Simona Hašková, Robert Zeman, Jan Váchal, Radka Vaníčková. 2015. Assessing the
implications of EU subsidy policy on renewable energy in Czech Republic. Clean Technologies and
Environmental Policy 17, 549-554. [CrossRef]

17. Majah-Leah V. Ravago, James A. RoumassetPublic Choice and the Generalized Resource Curse
137-160. [CrossRef]

18. Christian Ebeke, Luc Désiré Omgba, Rachid Laajaj. 2015. Oil, Governance and the (Mis)Allocation
of Talent in Developing Countries. Journal of Development Economics . [CrossRef]

19. David Ross Olanya. 2015. Will Uganda succumb to the resource curse? Critical reflections. The
Extractive Industries and Society 2, 46-55. [CrossRef]



20. Michael Jakob, Jan Christoph Steckel, Christian Flachsland, Lavinia Baumstark. 2015. Climate
finance for developing country mitigation: blessing or curse?. Climate and Development 7, 1-15.
[CrossRef]

21. Abel François, Raul Magni-Berton. 2015. Partisan and bureaucratic changes in public education
spending. French empirical evidence. Applied Economics Letters 1. [CrossRef]

22. Gil Avnimelech, Yaron Zelekha 981. [CrossRef]
23. Till Cordes, Tidiane Kinda, Priscilla Muthoora, Anke Weber. 2015. Expenditure Rules: Effective

Tools for Sound Fiscal Policy?. IMF Working Papers 15, 1. [CrossRef]
24. Andrew Abbott, Philip Jones. 2015. Fiscal Illusion and Cyclical Government Expenditure: State

Government Expenditure in the United States. Scottish Journal of Political Economy n/a. [CrossRef]
25. António Afonso, João Tovar Jalles. 2015. How Does Fiscal Policy Affect Investment? Evidence from

a Large Panel. International Journal of Finance & Economics n/a-n/a. [CrossRef]
26. References 337-340. [CrossRef]
27. Carlos Castillo. 2014. Inflation targeting and exchange rate volatility smoothing: A two-target, two-

instrument approach. Economic Modelling 43, 330-345. [CrossRef]
28. Eugen Dimant, Tim Krieger, Margarete Redlin. 2014. A Crook is a Crook … But is He Still a Crook

Abroad? On the Effect of Immigration on Destination-Country Corruption. German Economic Review
n/a-n/a. [CrossRef]

29. Luis Felipe Céspedes, Eric Parrado, Andrés Velasco. 2014. Fiscal Rules and the Management of Natural
Resource Revenues: The Case of Chile. Annual Review of Resource Economics 6, 105-132. [CrossRef]

30. Michael Bleaney, Håvard Halland. 2014. Natural Resource Exports, Fiscal Policy Volatility and
Growth. Scottish Journal of Political Economy 61:10.1111/sjpe.2014.61.issue-5, 502-522. [CrossRef]

31. Andrew Abbott, Philip Jones. 2014. ‘Leaning Against an Open Door’: Ideology and the cyclicality of
public expenditure. Journal of Policy Modeling 36, 957-969. [CrossRef]

32. Nicholas Apergis, James E. Payne. 2014. The oil curse, institutional quality, and growth in MENA
countries: Evidence from time-varying cointegration. Energy Economics 46, 1-9. [CrossRef]

33. Mohammad Reza Farzanegan. 2014. Can oil-rich countries encourage entrepreneurship?.
Entrepreneurship & Regional Development 26, 706-725. [CrossRef]

34. Luca Lambertini, Andrea Mantovani. 2014. Feedback equilibria in a dynamic renewable resource
oligopoly: Pre-emption, voracity and exhaustion. Journal of Economic Dynamics and Control 47,
115-122. [CrossRef]

35. Laura Alfaro, Sebnem Kalemli-Ozcan, Vadym Volosovych. 2014. SOVEREIGNS, UPSTREAM
CAPITAL FLOWS, AND GLOBAL IMBALANCES. Journal of the European Economic Association
12:10.1111/jeea.2014.12.issue-5, 1240-1284. [CrossRef]

36. Kwasi Dartey-Baah, Kwesi Amponsah-Tawiah, David Aratuo. 2014. Rent-seeking resource and
institutional challenges in Ghana’s nascent oil economy. International Journal of Law and Management
56, 363-386. [CrossRef]

37. Amany A. El Anshasy. 2014. Oil shocks and oil producers' growth: where did all the spending go?.
OPEC Energy Review 38:10.1111/opec.2014.38.issue-3, 243-271. [CrossRef]

38. Yu-Hsiang Lei, Guy Michaels. 2014. Do giant oilfield discoveries fuel internal armed conflicts?. Journal
of Development Economics 110, 139-157. [CrossRef]

39. Ahmed Saber Mahmud, Syed Abul Basher. 2014. Price volatility and the political economy of resource-
rich nations. Economics of Governance 15, 253-279. [CrossRef]

40. Carlos Bethencourt, Fernando Perera-Tallo. 2014. Declining Predation during Development: a
Feedback Process. Economica n/a-n/a. [CrossRef]



41. Markus Brückner, Mark Gradstein. 2014. Income growth, ethnic polarization, and political risk:
Evidence from international oil price shocks. Journal of Comparative Economics . [CrossRef]

42. Naazneen H. Barma. 2014. The Rentier State at Work: Comparative Experiences of the Resource
Curse in East Asia and the Pacific. Asia & the Pacific Policy Studies 1:10.1002/app5.v1-2, 257-272.
[CrossRef]

43. Hassan Benchekroun, Amrita Ray Chaudhuri. 2014. Transboundary pollution and clean technologies.
Resource and Energy Economics 36, 601-619. [CrossRef]

44. Cesar M. Rodriguez. 2014. Financial development, fiscal policy and volatility: Their effects on growth.
The Journal of International Trade & Economic Development 23, 223-266. [CrossRef]

45. R. v. d. Ploeg. 2014. Guidelines for exploiting natural resource wealth. Oxford Review of Economic
Policy 30, 145-169. [CrossRef]

46. Indermit S. Gill, Ivailo Izvorski, Willem van Eeghen, Donato De RosaDiversifying Naturally 43-66.
[CrossRef]

47. Indermit S. Gill, Ivailo Izvorski, Willem van Eeghen, Donato De RosaOverview:Making the Most of
Natural Resources in Eurasia 1-42. [CrossRef]

48. S. Bhattacharyya, P. Collier. 2014. Public capital in resource rich economies: is there a curse?. Oxford
Economic Papers 66, 1-24. [CrossRef]

49. Hadi Salehi Esfahani, Kamiar Mohaddes, M. Hashem Pesaran. 2014. AN EMPIRICAL GROWTH
MODEL FOR MAJOR OIL EXPORTERS. Journal of Applied Econometrics 29:10.1002/jae.v29.1,
1-21. [CrossRef]

50. Luis Felipe Céspedes, Andrés Velasco. 2014. Was this time different?: Fiscal policy in commodity
republics. Journal of Development Economics 106, 92-106. [CrossRef]

51. Naotaka Sugawara. 2014. From Volatility to Stability in Expenditure: Stabilization Funds in Resource-
Rich Countries. IMF Working Papers 14, 1. [CrossRef]

52. Levon Barseghyan, Marco Battaglini, Stephen Coate. 2013. Fiscal policy over the real business cycle:
A positive theory. Journal of Economic Theory 148, 2223-2265. [CrossRef]

53. Christian Bjørnskov, Philipp J.H. Schröder. 2013. Are debt repayment incentives undermined by
foreign aid?. Journal of Comparative Economics 41, 1073-1091. [CrossRef]

54. LAURA PALER. 2013. Keeping the Public Purse: An Experiment in Windfalls, Taxes, and the
Incentives to Restrain Government. American Political Science Review 107, 706-725. [CrossRef]

55. Philipp Ager, Markus Brückner. 2013. Cultural diversity and economic growth: Evidence from the
US during the age of mass migration. European Economic Review 64, 76-97. [CrossRef]

56. ROEL BEETSMA, BENJAMIN BLUHM, MASSIMO GIULIODORI, PETER WIERTS. 2013.
FROM BUDGETARY FORECASTS TO EX POST FISCAL DATA: EXPLORING THE
EVOLUTION OF FISCAL FORECAST ERRORS IN THE EUROPEAN UNION. Contemporary
Economic Policy 31:10.1111/coep.2013.31.issue-4, 795-813. [CrossRef]

57. Stefano Battilossi, Regina Escario, James Foreman-Peck. 2013. Fiscal policy response to cycles under
two regimes: Spain 1950–1998. Cliometrica 7, 267-294. [CrossRef]

58. Martina Dalić. 2013. Cyclical properties of fiscal policy in new member states of the EU. Post-
Communist Economies 25, 289-308. [CrossRef]

59. Jakob Haan, Richard Jong-A-Pin, Jochen O. Mierau. 2013. Do budgetary institutions mitigate the
common pool problem? New empirical evidence for the EU. Public Choice 156, 423-441. [CrossRef]

60. Amany A. El Anshasy, Marina-Selini Katsaiti. 2013. Natural resources and fiscal performance: Does
good governance matter?. Journal of Macroeconomics 37, 285-298. [CrossRef]



61. Olivier Cadot, Céline Carrère, Vanessa Strauss-Kahn. 2013. TRADE DIVERSIFICATION,
INCOME, AND GROWTH: WHAT DO WE KNOW?. Journal of Economic Surveys 27:10.1111/
joes.2013.27.issue-4, 790-812. [CrossRef]

62. Fernanda Brollo,, Tommaso Nannicini,, Roberto Perotti,, Guido Tabellini. 2013. The Political
Resource Curse. American Economic Review 103:5, 1759-1796. [Abstract] [View PDF article] [PDF
with links]

63. X. Sala-i-Martin, A. Subramanian. 2013. Addressing the Natural Resource Curse: An Illustration
from Nigeria. Journal of African Economies 22, 570-615. [CrossRef]

64. Luca Agnello, Davide Furceri, Ricardo M. Sousa. 2013. How best to measure discretionary fiscal
policy? Assessing its impact on private spending. Economic Modelling 34, 15-24. [CrossRef]

65. Peter Hull, Masami Imai. 2013. Economic shocks and civil conflict: Evidence from foreign interest
rate movements. Journal of Development Economics 103, 77-89. [CrossRef]

66. Ali Hussein Samadi, Ali Hussein Ostadzad. 2013. Optimum share of public and private sectors
in property rights protection: An augmented endogenous growth model. Economic Modelling 33,
947-955. [CrossRef]

67. Alexander Libman. 2013. Natural resources and sub-national economic performance: Does sub-
national democracy matter?. Energy Economics 37, 82-99. [CrossRef]

68. António Afonso, João Tovar Jalles. 2013. The cyclicality of education, health, and social security
government spending. Applied Economics Letters 20, 669-672. [CrossRef]

69. Ana Lamo, Javier J. Pérez, Ludger Schuknecht. 2013. The cyclicality of consumption, wages and
employment of the public sector in the euro area. Applied Economics 45, 1551-1569. [CrossRef]

70. Judit Kozenkow. 2013. New institutional economics: Foundations and latest trends. Society and
Economy 35, 87-101. [CrossRef]

71. Sean J. Gossel, Nicholas Biekpe. 2013. The Cyclical Relationships Between South Africa's Net Capital
Inflows and Fiscal and Monetary Policies. Emerging Markets Finance and Trade 49, 64-83. [CrossRef]

72. Andrew Abbott, Philip Jones. 2013. Procyclical government spending: a public choice analysis. Public
Choice 154, 243-258. [CrossRef]

73. Eoin F. McGuirk. 2013. The illusory leader: natural resources, taxation and accountability. Public
Choice 154, 285-313. [CrossRef]

74. Florence Huart. 2013. Is Fiscal Policy Procyclical in the Euro Area?. German Economic Review
14:10.1111/geer.2012.14.issue-1, 73-88. [CrossRef]

75. Ramin Dadasov, Philipp Harms, Oliver Lorz. 2013. Financial integration in autocracies: Greasing the
wheel or more to steal?. Economics of Governance 14, 1-22. [CrossRef]

76. Javier Arze del Granado, Sanjeev Gupta, Alejandro Hajdenberg. 2013. Is Social Spending Procyclical?
Evidence for Developing Countries. World Development 42, 16-27. [CrossRef]

77. Francesco Caselli,, Guy Michaels. 2013. Do Oil Windfalls Improve Living Standards? Evidence from
Brazil. American Economic Journal: Applied Economics 5:1, 208-238. [Abstract] [View PDF article]
[PDF with links]

78. António Afonso, João Tovar Jalles. 2013. Do fiscal rules matter for growth?. Applied Economics Letters
20, 34-40. [CrossRef]

79. Jeffrey A. Frankel, Carlos A. Vegh, Guillermo Vuletin. 2013. On graduation from fiscal procyclicality.
Journal of Development Economics 100, 32-47. [CrossRef]

80. U. Panizza, F. Sturzenegger, J. ZettelmeyerInternational Government Debt 239-255. [CrossRef]
81. E. WerkerPolitical Economy of Foreign Aid, Bilateral 47-57. [CrossRef]



82. Andrew Abbott, Philip Jones. 2012. Budget deficits and social protection: Cyclical government
expenditure in the OECD. Economics Letters 117, 909-911. [CrossRef]

83. Frederick van der Ploeg, Dominic Rohner. 2012. War and natural resource exploitation. European
Economic Review 56, 1714-1729. [CrossRef]

84. Holger Strulik. 2012. The voracity effect revisited. Mathematical Social Sciences 64, 272-276.
[CrossRef]

85. Sharri Byron. 2012. Examining Foreign Aid Fungibility in Small Open Economies. Open Economies
Review 23, 675-712. [CrossRef]

86. Céline Carrère, Jaime de Melo. 2012. Fiscal Spending and Economic Growth: Some Stylized Facts.
World Development 40, 1750-1761. [CrossRef]

87. Jeffrey G. Williamson. 2012. Commodity Prices over Two Centuries: Trends, Volatility, and Impact.
Annual Review of Resource Economics 4, 185-206. [CrossRef]

88. Paul Collier, Benedikt Goderis. 2012. Commodity prices and growth: An empirical investigation.
European Economic Review 56, 1241-1260. [CrossRef]

89. Kenji Fujiwara. 2012. Voracity, growth, and welfare. Economics Letters 116, 11-14. [CrossRef]
90. Frederick van der Ploeg, Anthony J. Venables. 2012. Natural Resource Wealth: The Challenge of

Managing a Windfall. Annual Review of Economics 4, 315-337. [CrossRef]
91. Andrew Abbott, Philip Jones. 2012. Intergovernmental transfers and procyclical public spending.

Economics Letters 115, 447-451. [CrossRef]
92. Rabah Arezki, Markus Brückner. 2012. Commodity Windfalls, Democracy and External Debt*. The

Economic Journal 122:10.1111/ecoj.2012.122.issue-561, 848-866. [CrossRef]
93. Lammertjan Dam, Bert Scholtens. 2012. The curse of the haven: The impact of multinational

enterprise on environmental regulation. Ecological Economics 78, 148-156. [CrossRef]
94. A. A. Levchenko. 2012. International Trade and Institutional Change. Journal of Law, Economics,

and Organization . [CrossRef]
95. Harald Badinger. 2012. Cyclical expenditure policy, output volatility and economic growth. Applied

Economics 44, 835-851. [CrossRef]
96. Rabah Arezki, Markus Brückner. 2012. Commodity windfalls, polarization, and net foreign assets:

Panel data evidence on the voracity effect. Journal of International Economics 86, 318-326. [CrossRef]
97. Mette Anthonsen, Åsa Löfgren, Klas Nilsson, Joakim Westerlund. 2012. Effects of rent dependency

on quality of government. Economics of Governance . [CrossRef]
98. Paola Azar, Sebastián Fleitas. 2012. Gasto Público Total y Social: El Caso De Uruguay En El Siglo

XX. Revista de Historia Económica / Journal of Iberian and Latin American Economic History 1-32.
[CrossRef]

99. D. Acemoglu, M. Golosov, A. Tsyvinski, P. Yared. 2012. A Dynamic Theory of Resource Wars. The
Quarterly Journal of Economics . [CrossRef]

100. R. Hodler, D. S. Knight. 2012. Ethnic Fractionalisation and Aid Effectiveness. Journal of African
Economies 21, 65-93. [CrossRef]

101. C. Ebeke, H. Ehrhart. 2012. Tax Revenue Instability in Sub-Saharan Africa: Consequences and
Remedies. Journal of African Economies 21, 1-27. [CrossRef]

102. Carlos Caceres, Leandro Medina. 2012. Measures of Fiscal Risk in Hydrocarbon-Exporting
Countries. IMF Working Papers 12, 1. [CrossRef]

103. Nina Budina, Andrea Schaechter, Anke Weber, Tidiane Kinda. 2012. Fiscal Rules in Response to the
Crisis: Toward the "Next-Generation" Rules: A New Dataset. IMF Working Papers 12, 1. [CrossRef]



104. Elissaios Papyrakis. 2011. Resource windfalls, innovation, and growth. Journal of Economic Policy
Reform 14, 301-312. [CrossRef]

105. J. Frankel. 2011. Over-optimism in forecasts by official budget agencies and its implications. Oxford
Review of Economic Policy 27, 536-562. [CrossRef]

106. Luc Désiré Omgba. 2011. Oil Wealth and Non-oil Sector Performance in a Developing Country:
Evidence from Cameroon. Oxford Development Studies 39, 487-503. [CrossRef]

107. Samuel W. MaloneSovereign Debt Problems and Policy Gambles 43-49. [CrossRef]
108. Gabriel Cuadra, Horacio SaprizaSovereign Default Risk and Implications for Fiscal Policy 301-308.

[CrossRef]
109. Lars Calmfors, Simon Wren-Lewis. 2011. What should fiscal councils do?. Economic Policy

26:10.1111/ecop.2011.26.issue-68, 649-695. [CrossRef]
110. Jeffrey Frankel. 2011. A Lesson from the South for Fiscal Policy in the US and Other Advanced

Countries. Comparative Economic Studies 53, 407-430. [CrossRef]
111. Richard Pomfret. 2011. Resource management and transition in Central Asia, Azerbaijan and

Mongolia. Journal of Asian Economics . [CrossRef]
112. Beatriz Gaitan, Terry L. Roe. 2011. International trade, exhaustible-resource abundance and economic

growth. Review of Economic Dynamics . [CrossRef]
113. Tiago V. de V. Cavalcanti, Kamiar Mohaddes, Mehdi Raissi. 2011. Growth, development and natural

resources: New evidence using a heterogeneous panel analysis. The Quarterly Review of Economics and
Finance . [CrossRef]

114. Jérémy Laurent-Lucchetti, Marc Santugini. 2011. Ownership risk and the use of common-pool
natural resources. Journal of Environmental Economics and Management . [CrossRef]

115. Naihobe Gonzalez, Ruth Uwaifo Oyelere. 2011. Are returns to education on the decline in Venezuela
and does Mission Sucre have a role to play?. Economics of Education Review . [CrossRef]

116. V. D. Lledo, I. Yackovlev, L. Gadenne. 2011. A Tale of Cyclicality, Aid Flows and Debt: Government
Spending in Sub-Saharan Africa. Journal of African Economies . [CrossRef]

117. Frederick van der Ploeg. 2011. Natural Resources: Curse or Blessing?. Journal of Economic Literature
49:2, 366-420. [Abstract] [View PDF article] [PDF with links]

118. Holger Strulik. 2011. Poverty, voracity, and growth. Journal of Development Economics . [CrossRef]
119. Andrew Abbott, Philip Jones. 2011. Procyclical government spending: Patterns of pressure and

prudence in the OECD. Economics Letters 111, 230-232. [CrossRef]
120. Ernesto Dal Bó, Pedro Dal Bó. 2011. WORKERS, WARRIORS, AND CRIMINALS: SOCIAL

CONFLICT IN GENERAL EQUILIBRIUM. Journal of the European Economic Association no-no.
[CrossRef]

121. M. J. Voors, E. H. Bulte, R. Damania. 2011. Income Shocks and Corruption in Africa: Does a Virtuous
Cycle Exist?. Journal of African Economies . [CrossRef]

122. Mehrdad Vahabi. 2011. Appropriation, violent enforcement, and transaction costs: a critical survey.
Public Choice 147, 227-253. [CrossRef]

123. Fabrizio Carmignani, Emilio Colombo, Patrizio Tirelli. 2011. Macroeconomic risk and the
(de)stabilising role of government size. European Journal of Political Economy . [CrossRef]

124. S. W. Malone. 2011. Sovereign indebtedness, default, and gambling for redemption. Oxford Economic
Papers 63, 331-354. [CrossRef]

125. Richard Pomfret. 2011. Exploiting Energy and Mineral Resources in Central Asia, Azerbaijan and
Mongolia. Comparative Economic Studies 53, 5-33. [CrossRef]



126. Frederick van der Ploeg, Anthony J. Venables. 2011. Harnessing Windfall Revenues: Optimal
Policies for Resource-Rich Developing Economies*. The Economic Journal 121:10.1111/
ecoj.2011.121.issue-551, 1-30. [CrossRef]

127. Wolfgang Eggert, Jun-ichi Itaya, Kazuo Mino. 2011. A dynamic model of conflict and appropriation☆.
Journal of Economic Behavior & Organization . [CrossRef]

128. Ali Alichi, Rabah Arezki. 2011. An alternative explanation for the resource curse: the income effect
channel. Applied Economics 1-14. [CrossRef]

129. Frederick Ploeg. 2011. Rapacious Resource Depletion, Excessive Investment and Insecure Property
Rights: A Puzzle. Environmental and Resource Economics 48, 105-128. [CrossRef]

130. F. Holm-Hadulla, S. Hauptmeier, P. Rother. 2011. The impact of expenditure rules on budgetary
discipline over the cycle. Applied Economics 1-10. [CrossRef]

131. International Monetary Fund. 2011. The Cyclicality of Fiscal Policies in the CEMAC Region. IMF
Working Papers 11, 1. [CrossRef]

132. Nese Erbil. 2011. Is Fiscal Policy Procyclical in Developing Oil-Producing Countries?. IMF Working
Papers 11, 1. [CrossRef]

133. António Afonso, Peter Claeys, Ricardo M. Sousa. 2010. Fiscal regime shifts in Portugal. Portuguese
Economic Journal . [CrossRef]

134. C. Fischer. 2010. Does Trade Help or Hinder the Conservation of Natural Resources?. Review of
Environmental Economics and Policy 4, 103-121. [CrossRef]

135. Ringa Raudla. 2010. Governing budgetary commons: what can we learn from Elinor Ostrom?.
European Journal of Law and Economics 30, 201-221. [CrossRef]

136. Edward F. Buffie, Stephen A. O'Connell, Christopher Adam. 2010. Fiscal inertia, donor credibility,
and the monetary management of aid surges. Journal of Development Economics 93, 287-298.
[CrossRef]

137. Yan Zhou. 2010. The Underlying Link between Fiscal Policy Patterns and International Reserves.
Review of Development Economics 14:10.1111/rode.2010.14.issue-4, 712-725. [CrossRef]

138. KEVIN K. TSUI. 2010. RESOURCE CURSE, POLITICAL ENTRY, AND DEADWEIGHT
COSTS. Economics & Politics 22, 471-497. [CrossRef]

139. Fabrizio Balassone, Maura Francese, Stefania Zotteri. 2010. Cyclical asymmetry in fiscal variables in
the EU. Empirica 37, 381-402. [CrossRef]

140. Deniz Çiçek, Ceyhun Elgin. 2010. Cyclicality of fiscal policy and the shadow economy. Empirical
Economics . [CrossRef]

141. Ngo Van Long. 2010. Dynamic Games in the Economics of Natural Resources: A Survey. Dynamic
Games and Applications . [CrossRef]

142. Ethan Ilzetzki. 2010. Rent-seeking distortions and fiscal procyclicality☆. Journal of Development
Economics . [CrossRef]

143. Edward B. Barbier. 2010. Corruption and the Political Economy of Resource-Based Development:
A Comparison of Asia and Sub-Saharan Africa. Environmental and Resource Economics 46, 511-537.
[CrossRef]

144. Jesus Crespo Cuaresma, Harald Oberhofer, Paul A. Raschky. 2010. Oil and the duration of
dictatorships. Public Choice . [CrossRef]

145. Manuel Oechslin. 2010. Government Revenues and Economic Growth in Weakly Institutionalised
States*. The Economic Journal 120:10.1111/ecoj.2010.120.issue-545, 631-650. [CrossRef]



146. Frederick Van Der Ploeg. 2010. VORACIOUS TRANSFORMATION OF A COMMON
NATURAL RESOURCE INTO PRODUCTIVE CAPITAL*. International Economic Review
51:10.1111/iere.2010.51.issue-2, 365-381. [CrossRef]

147. Pedro C. Vicente. 2010. Does oil corrupt? Evidence from a natural experiment in West Africa☆. Journal
of Development Economics 92, 28-38. [CrossRef]

148. Sylvain Chassang, Gerard Padrói Miquel. 2010. SAVINGS AND PREDATION. Journal of the
European Economic Association 8:10.1111/jeea.2010.8.issue-2-3, 645-654. [CrossRef]

149. JONATHAN RODDEN, ERIK WIBBELS. 2010. FISCAL DECENTRALIZATION AND THE
BUSINESS CYCLE: AN EMPIRICAL STUDY OF SEVEN FEDERATIONS. Economics & Politics
22:10.1111/ecpo.2010.22.issue-1, 37-67. [CrossRef]

150. Jonathan R.W. TempleAid and Conditionality* 4415-4523. [CrossRef]
151. Jeffrey FrankelMonetary Policy in Emerging Markets 1439-1520. [CrossRef]
152. Leandro Medina. 2010. The Dynamic Effects of Commodity Priceson Fiscal Performance in Latin

America. IMF Working Papers 10, 1. [CrossRef]
153. Anna Ilyina, Anastasia Guscina, Herman Kamil. 2010. Does Procyclical Fiscal Policy Reinforce

Incentives to Dollarize Sovereign Debt?. IMF Working Papers 10, 1. [CrossRef]
154. International Monetary Fund. 2010. The Cyclicality of Fiscal Policy in the Middle East and Central

Asia:Is the Current Crisis Different?. IMF Working Papers 10, 1. [CrossRef]
155. Markus Bruckner, Rabah Arezki. 2010. International Commodity Price Shocks, Democracy, and

External Debt. IMF Working Papers 10, 1. [CrossRef]
156. Xavier Debrun, Radhicka Kapoor. 2010. Fiscal Policy and Macroeconomic Stability: Automatic

Stabilizers Work, Always and Everywhere. IMF Working Papers 10, 1. [CrossRef]
157. Sophia Gollwitzer, Eteri Kvintradze, Tej Prakash, Luis-Felipe Zanna, Era Dabla-Norris, Richard

Allen, Irene Yackovlev, Victor Duarte Lledo. 2010. Budget Institutions and Fiscal Performance in
Low-Income Countries. IMF Working Papers 10, 1. [CrossRef]

158. Sanjeev Gupta, Alejandro Hajdenberg, Javier Arze del Granado. 2010. Is Social Spending Procyclical?.
IMF Working Papers 10, 1. [CrossRef]

159. Markus Bruckner, Rabah Arezki. 2010. Commodity Windfalls, Polarization, and Net Foreign Assets:
Panel Data Evidence on the Voracity Effect. IMF Working Papers 10, 1. [CrossRef]

160. I KOLSTAD. 2009. It's the rents, stupid! The political economy of the resource curse☆. Energy Policy
37, 5317-5325. [CrossRef]

161. Baochun Peng. 2009. Rent-seeking activities and the ‘brain gain’ effects of migration. Canadian
Journal of Economics/Revue canadienne d'économique 42, 1561-1577. [CrossRef]

162. Alex Mourmouras, Peter Rangazas. 2009. Foreign Aid with Voracious Politics. IMF Staff Papers 56,
787-810. [CrossRef]

163. Yan Zhou. 2009. International Reserves and Fiscal Policy in Developing Countries. Review of
International Economics 17:10.1111/roie.2009.17.issue-5, 942-960. [CrossRef]

164. Jaejoon Woo. 2009. Why Do More Polarized Countries Run More Procyclical Fiscal Policy?. Review
of Economics and Statistics 91, 850-870. [CrossRef]

165. Katharina Wick, Erwin Bulte. 2009. The Curse of Natural Resources. Annual Review of Resource
Economics 1, 139-156. [CrossRef]

166. Roel Beetsma, Massimo Giuliodori, Peter Wierts. 2009. Planning to cheat: EU fiscal policy in real
time. Economic Policy 24:10.1111/ecop.2009.24.issue-60, 753-804. [CrossRef]



167. Ugo Panizza,, Federico Sturzenegger,, Jeromin Zettelmeyer. 2009. The Economics and Law of
Sovereign Debt and Default. Journal of Economic Literature 47:3, 651-698. [Abstract] [View PDF
article] [PDF with links]

168. Henri Bezuidenhout. 2009. A Regional Perspective on Aid and FDI in Southern Africa. International
Advances in Economic Research 15, 310-321. [CrossRef]

169. Michael Alexeev, Robert Conrad. 2009. The Elusive Curse of Oil. Review of Economics and Statistics
91, 586-598. [CrossRef]

170. C. Adam, S. Dercon. 2009. The political economy of development: an assessment. Oxford Review of
Economic Policy 25, 173-189. [CrossRef]

171. R. Torvik. 2009. Why do some resource-abundant countries succeed while others do not?. Oxford
Review of Economic Policy 25, 241-256. [CrossRef]

172. Ngo Van Long, Shengzu Wang. 2009. Resource-grabbing by status-conscious agents. Journal of
Development Economics 89, 39-50. [CrossRef]

173. Murray C. Kemp, Ngo Van Long. 2009. Foreign Aid in the Presence of Corruption: Differential
Games among Donors. Review of International Economics 17:10.1111/roie.2009.17.issue-2, 230-243.
[CrossRef]

174. Amy Poteete. 2009. Is Development Path Dependent or Political? A Reinterpretation of Mineral-
Dependent Development in Botswana. Journal of Development Studies 45, 544-571. [CrossRef]

175. Seiichi Katayama, Ngo Van Long. 2009. A dynamic game of status-seeking with public capital and an
exhaustible resource. Optimal Control Applications and Methods n/a-n/a. [CrossRef]

176. Sanjay Reddy, Camelia Minoiu. 2009. Real Income Stagnation of Countries 1960-2001. Journal of
Development Studies 45, 1-23. [CrossRef]

177. Peter Grajzl, Peter Murrell. 2009. Fostering civil society to build institutions&☆x2028; Why and when
1 . Economics of Transition 17:10.1111/ecot.2009.17.issue-1, 1-41. [CrossRef]

178. Ali Alichi, Rabah Arezki. 2009. An Alternative Explanation for the Resource Curse: The Income
Effect Channel. IMF Working Papers 09, 1. [CrossRef]

179. Irene Yackovlev, Victor Duarte Lledo, Lucie Gadenne. 2009. Cyclical Patterns of Government
Expenditures in Sub-Saharan Africa: Facts and Factors. IMF Working Papers 09, 1. [CrossRef]

180. ELISABETH HERMANN FREDERIKSEN. 2008. Spending natural resource revenues in an
altruistic growth model. Environment and Development Economics 13, 747. [CrossRef]

181. Jørgen Juel Andersen, Silje Aslaksen. 2008. Constitutions and the resource curse☆. Journal of
Development Economics 87, 227-246. [CrossRef]

182. Alberto Alesina, Filipe R. Campante, Guido Tabellini. 2008. Why Is Fiscal Policy Often Procyclical?.
Journal of the European Economic Association 6:10.1162/jeea.2008.6.issue-5, 1006-1036. [CrossRef]

183. Nils-Petter Lagerlöf, Thomas Tangerås. 2008. From rent seeking to human capital: a model where
resource shocks cause transitions from stagnation to growth. Canadian Journal of Economics/Revue
canadienne d'économique 41:10.1111/caje.2008.41.issue-3, 760-780. [CrossRef]

184. Holger Strulik. 2008. Social composition, social conflict and economic development*. The Economic
Journal 118:10.1111/ecoj.2008.118.issue-530, 1145-1170. [CrossRef]

185. T MITTON. 2008. Institutions and concentration☆. Journal of Development Economics 86, 367-394.
[CrossRef]

186. Stijn Goeminne, Benny Geys, Carine Smolders. 2008. Political fragmentation and projected tax
revenues: evidence from Flemish municipalities. International Tax and Public Finance 15, 297-315.
[CrossRef]



187. Xavier Debrun, Laurent Moulin, Alessandro Turrini, Joaquim Ayuso-i-Casals, Manmohan S. Kumar.
2008. Tied to the mast? National fiscal rules in the European Union. Economic Policy 23, 297-362.
[CrossRef]

188. Louis-Marie Philippot. 2008. Rente naturelle et composition des dépenses publiques. Reflets et
perspectives de la vie économique XLVII, 49. [CrossRef]

189. Young Lee, Taeyoon Sung. 2007. Fiscal Policy, Business Cycles and Economic Stabilisation: Evidence
from Industrialised and Developing Countries*. Fiscal Studies 28, 437-462. [CrossRef]

190. Javier Capo, Antoni Riera Font, Jaume Rossello Nadal. 2007. Dutch Disease in Tourism Economies:
Evidence from the Balearics and the Canary Islands. Journal of Sustainable Tourism 15, 615-627.
[CrossRef]

191. Mauricio Drelichman. 2007. Sons of Something: Taxes, Lawsuits, and Local Political Control in
Sixteenth-Century Castile. The Journal of Economic History 67. . [CrossRef]

192. Anne D. Boschini, Jan Pettersson, Jesper Roine. 2007. Resource Curse or Not: A Question
of Appropriability. Scandinavian Journal of Economics 109:10.1111/sjoe.2007.109.issue-3, 593-617.
[CrossRef]

193. Roland Hodler. 2007. Rent seeking and aid effectiveness. International Tax and Public Finance 14,
525-541. [CrossRef]

194. Paolo Manasse. 2007. Deficit Limits and Fiscal Rules for Dummies. IMF Staff Papers 54, 455-473.
[CrossRef]

195. Jeronimo Pastor, Alejandro Villagomez. 2007. The structural budget balance: a preliminary estimation
for Mexico. Applied Economics 39, 1599-1607. [CrossRef]

196. Ling Shen. 2007. When will a Dictator be Good?. Economic Theory 31, 343-366. [CrossRef]
197. Colin Rowat, Jayasri Dutta. 2007. The Commons with Capital Markets. Economic Theory 31,

225-254. [CrossRef]
198. Katerina Kalcheva, Nienke Oomes. 2007. Diagnosing Dutch Disease: Does Russia Have the

Symptoms?. IMF Working Papers 07, 1. [CrossRef]
199. Rabah Arezki, Frederik van der Ploeg. 2007. Can the Natural Resource Curse Be Turned Into a

Blessing? T+L3479he Role of Trade Policies and Institutions. IMF Working Papers 07, 1. [CrossRef]
200. Bokyeong Park, Kang-Kook Lee. 2006. Natural Resources, Governance, and Economic Growth in

Africa. Journal of East Asian Economic Integration 10, 167-200. [CrossRef]
201. Silje Aslaksen, Ragnar Torvik. 2006. A Theory of Civil Conflict and Democracy in Rentier States.

Scandinavian Journal of Economics 108:10.1111/sjoe.2006.108.issue-4, 571-585. [CrossRef]
202. Jean-Louis Combes, Tahsin Saadi-Sedik. 2006. How does trade openness influence budget deficits

in developing countries?. The Journal of Development Studies 42, 1401-1416. [CrossRef]
203. Stan Du Plessis, Sophia Du Plessis. 2006. Explanations for Zambia's economic decline. Development

Southern Africa 23, 351-369. [CrossRef]
204. Halvor Mehlum, Karl Moene, Ragnar Torvik. 2006. Cursed by Resources or Institutions?. The World

Economy 29:10.1111/twec.2006.29.issue-8, 1117-1131. [CrossRef]
205. Ileana Tache, Dorin Lixandroiu. 2006. Rent Seeking Behavior in Transition Countries: The Case of

Romania. International Advances in Economic Research 12, 395-407. [CrossRef]
206. J ROBINSON, R TORVIK, T VERDIER. 2006. Political foundations of the resource curse☆. Journal

of Development Economics 79, 447-468. [CrossRef]
207. Erik Wibbels. 2006. Dependency Revisited: International Markets, Business Cycles, and Social

Spending in the Developing World. International Organization 60. . [CrossRef]



208. Roderick Duncan. 2006. Price or politics? An investigation of the causes of expropriation*. The
Australian Journal of Agricultural and Resource Economics 50:10.1111/ajar.2006.50.issue-1, 85-101.
[CrossRef]

209. E DALGIC, N LONG. 2006. Corrupt local governments as resource farmers: The helping hand and
the grabbing hand. European Journal of Political Economy 22, 115-138. [CrossRef]

210. Halvor Mehlum, Karl Moene, Ragnar Torvik. 2006. Institutions and the Resource Curse*. The
Economic Journal 116:10.1111/ecoj.2006.116.issue-508, 1-20. [CrossRef]

211. Elias Dinopoulos, Constantinos Syropoulos. 2006. Rent Protection as a Barrier to Innovation and
Growth. Economic Theory 32:2, 309. [CrossRef]

212. Jeffrey G. Williamson. 2006. Globalization, de-industrialization and underdevelopment in the third
world before the modern era. Revista de Historia Económica / Journal of Iberian and Latin American
Economic History 24, 9-36. [CrossRef]

213. Andrei A. Levchenko, Quý Toàn Ðo. 2006. Trade, Inequality, and the Political Economy of
Institutions. IMF Working Papers 06, 1. [CrossRef]

214. Paolo Manasse. 2006. Procyclical Fiscal Policy: Shocks, Rules, and Institutions: A View From Mars.
IMF Working Papers 06, 1. [CrossRef]

215. Dhaneshwar Ghura, Rina Bhattacharya. 2006. Oil and Growth in the Republic of Congo. IMF
Working Papers 06, 1. [CrossRef]

216. Thierry Tressel, Alessandro Prati. 2006. Aid Volatility and Dutch Disease: Is there a Role for
Macroeconomic Policies?. IMF Working Papers 06, 1. [CrossRef]

217. E MATSEN, R TORVIK. 2005. Optimal Dutch disease. Journal of Development Economics 78,
494-515. [CrossRef]

218. E TALVI, C VEGH. 2005. Tax base variability and procyclical fiscal policy in developing countries.
Journal of Development Economics 78, 156-190. [CrossRef]

219. Fahim A. Al-Marhubi. 2005. Openness and Governance: Evidence Across Countries. Oxford
Development Studies 33, 453-471. [CrossRef]

220. Antonio Argandoña. 2005. Corruption and Companies: The Use of Facilitating Payments. Journal of
Business Ethics 60, 251-264. [CrossRef]

221. Jaejoon Woo. 2005. Social polarization, fiscal instability and growth. European Economic Review 49,
1451-1477. [CrossRef]

222. A CHANDA. 2005. The influence of capital controls on long run growth: Where and how much?.
Journal of Development Economics 77, 441-466. [CrossRef]

223. John Ashworth, Benny Geys, Bruno Heyndels. 2005. Government Weakness and Local Public
Debt Development in Flemish Municipalities. International Tax and Public Finance 12, 395-422.
[CrossRef]

224. Francisco M. Gonzalez. 2005. Insecure Property and Technological Backwardness. The Economic
Journal 115:10.1111/ecoj.2005.115.issue-505, 703-721. [CrossRef]

225. Philipp Harms, Stefan Zink. 2005. Growing Into and Out of Social Conflict. Economica 72:10.1111/
ecca.2005.72.issue-286, 267-286. [CrossRef]

226. Gerhard Sorger. 2005. A dynamic common property resource problem with amenity value and
extraction costs. International Journal of Economic Theory 1:10.1111/ijet.2005.1.issue-1, 3-19.
[CrossRef]

227. Timothy D. Lane, Leslie Lipschitz, Cristina Arellano, Ales Bulir. 2005. The Dynamic Implications
of Foreign Aid and its Variability. IMF Working Papers 05, 1. [CrossRef]



228. Aleš Bulíř, Soojin Moon. 2004. Is Fiscal Adjustment More Durable When The IMF is Involved?1.
Comparative Economic Studies 46, 373-399. [CrossRef]

229. Carl-Johan Dalgaard, Henrik Hansen, Finn Tarp. 2004. On The Empirics of Foreign Aid and
Growth*. The Economic Journal 114:10.1111/ecoj.2004.114.issue-496, F191-F216. [CrossRef]

230. M Gradstein. 2004. Governance and growth. Journal of Development Economics 73, 505-518.
[CrossRef]

231. IMF. Research Dept.World Economic Outlook, September 2004: The Global Demographic
Transition . [CrossRef]

232. Rolf J. Langhammer. 2004. Halving Poverty by Doubling Aid: Is There Reason for Optimism?. The
World Economy 27:10.1111/twec.2004.27.issue-1, 81-98. [CrossRef]

233. Eliot Kalter, Steven Phillips, Manmohan Singh, Mauricio Villafuerte, Rodolfo Luzio, Marco Espinosa-
VegaChile: Institutions and Policies Underpinning Stability and Growth . [CrossRef]

234. Gabriela Inchauste, Bernardin Akitoby, Benedict J. Clements, Sanjeev Gupta. 2004. The Cyclical and
Long-Term Behavior of Government Expenditures in Developing Countries. IMF Working Papers
04, 1. [CrossRef]

235. International Monetary Fund. 2004. Russian Federation: Selected Issues. IMF Staff Country Reports
04, i. [CrossRef]

236. International Monetary Fund. 2004. Republic of Congo: Selected Issues and Statistical Appendix.
IMF Staff Country Reports 04, i. [CrossRef]

237. Dhaneshwar Ghura, Benoît Mercereau. 2004. Political Instability and Growth: The Central African
Republic. IMF Working Papers 04, 1. [CrossRef]

238. Philip R Lane. 2003. The cyclical behaviour of fiscal policy: evidence from the OECD. Journal of
Public Economics 87, 2661-2675. [CrossRef]

239. Douglas A. Irwin. 2003. Explaining America's Surge in Manufactured Exports, 1880–1913. Review
of Economics and Statistics 85, 364-376. [CrossRef]

240. Philip R. Lane. 2003. Business Cycles and Macroeconomic Policy in Emerging Market Economies.
International Finance 6:10.1111/infi.2003.6.issue-1, 89-108. [CrossRef]

241. Jorge Braga De Macedo. 2003. Portugal's European Integration: The Good Student with a Bad Fiscal
Constitution. South European Society and Politics 8, 169-194. [CrossRef]

242. Teresa Dabán Sánchez, Steven Symansky, Gian-Maria Milesi-Ferretti, Enrica Detragiache, Gabriel Di
BellaRules-Based Fiscal Policy in France, Germany, Italy and Spain . [CrossRef]

243. International Monetary Fund. 2003. Spain: Selected Issues. IMF Staff Country Reports 03, 1.
[CrossRef]

244. International Monetary Fund. 2003. Chile: Selected Issues. IMF Staff Country Reports 03, i.
[CrossRef]

245. Soojin Moon, Ales Bulir. 2003. Do IMF-Supported Programs Help Make Fiscal Adjustment More
Durable?. IMF Working Papers 03, 1. [CrossRef]

246. Arvind Subramanian, Xavier Sala-i-Martin. 2003. Addressing the Natural Resource Curse: An
Illustration From Nigeria. IMF Working Papers 03, 1. [CrossRef]

247. Alberto Alesina, Beatrice Weder. 2002. Do Corrupt Governments Receive Less Foreign Aid?. American
Economic Review 92:4, 1126-1137. [Citation] [View PDF article]

248. Marie-Françoise Calmette, Maureen Kilkenny. 2002. International Charity: For the Poor?. Economic
Inquiry 40, 497-507. [CrossRef]

249. R Torvik. 2002. Natural resources, rent seeking and welfare. Journal of Development Economics 67,
455-470. [CrossRef]



250. M Gradstein. 2002. Rules, stability, and growth. Journal of Development Economics 67, 471-484.
[CrossRef]

251. Timothy D. Lane, Ales Bulir. 2002. Aid and Fiscal Management. IMF Working Papers 02, 1.
[CrossRef]

252. Guido De Blasio, A. Dalmazzo. 2001. Resources and Incentives to Reform: A Model and Some
Evidenceon Sub-Saharan African Countries. IMF Working Papers 01, 1. [CrossRef]

253. B Sørensen. 2001. Output fluctuations and fiscal policy: U.S. state and local governments 1978–1994.
European Economic Review 45, 1271-1310. [CrossRef]

254. International Monetary Fund. 2001. Selected Euro-Area Countries: Rules-Based Fiscal Policy and
Job-Rich Growth in France, Germany, Italy, and Spain -- Report with Supplementary Information.
IMF Staff Country Reports 01, i. [CrossRef]

255. Dani Rodrik. 2000. Institutions for high-quality growth: What they are and how to acquire them.
Studies in Comparative International Development 35, 3-31. [CrossRef]

256. J Baland. 2000. Rent-seeking and resource booms. Journal of Development Economics 61, 527-542.
[CrossRef]

257. Miriam Anike Lawal21. Addressing the environmental challenges of artisanal and small-scale mining
in Nigeria 255-270. [CrossRef]

258. Sabine Luning12. Artisanal gold mining in Burkina Faso: permits, poverty and perceptions of the
poor in Sanmatenga, the ‘land of gold’ 135-148. [CrossRef]

259. Gavin HilsonBack matter - Small-Scale Mining, Rural Subsistence and Poverty in West Africa
275-324. [CrossRef]

260. Kaakpema Yelpaala, Saleem H. Ali17. Perspectives on diamond mining and public health in Akwatia,
Ghana 211-218. [CrossRef]

261. Richard K. Amankwah, C. Anim-Sackey7. Fostering cooperation between small- and largescale gold
miners in West Africa 67-74. [CrossRef]

262. Dialla Konate10. Artisanal and small-scale mining in Mali: an overview 107-114. [CrossRef]
263. Sandra Pardie, Gavin M. Hilson6. Mercury: an agent of poverty in West Africa’s smallscale gold-

mining industry 55-66. [CrossRef]
264. Gavin M. Hilson22. Postscript: progress on the horizon? 271-274. [CrossRef]
265. Gavin M. Hilson9. Introduction 103-106. [CrossRef]
266. Gavin M. Hilson4. Poverty and artisanal mining in West Africa 25-40. [CrossRef]
267. Tilo Grätz13. Artisanal gold mining in northern Benin: a sociocultural perspective 149-158.

[CrossRef]
268. Gavin M. Hilson1. Introduction: resuscitating the policy and research agenda for artisanal and small-

scale mining 1-6. [CrossRef]
269. Anthony Kwesi Aubynn19. ‘Live and let live’: The relationship between artisanal/small-scale and

large-scale miners at Abosso oldfields, Ghana 227-240. [CrossRef]
270. Gavin M. Hilson, Natalia Yakovleva20. Strained relations: a critical assessment of the mining conflict

in Prestea, Ghana 241-254. [CrossRef]
271. Eric Jaques, Blaise Zida, Mario Billa, Catherine Greffié, Jean-François Thomassin11. Artisanal and

small-scale gold mines in Burkina Faso: today and tomorrow 115-134. [CrossRef]
272. Karen MacDonald8. Artisanal and small-scale mining in West Africa: achieving sustainable

development through environmental and human rights law 75-102. [CrossRef]



273. Estelle Levin16. Reflections on the political economy of artisanal diamond mining in Kono District,
Sierra Leone 181-210. [CrossRef]

274. Frank K. Nyame, S. K. A. Danso18. Socioeconomic, environmental and policy implications of alluvial
diamond mining in the Birim diamondiferous field, eastern Ghana 219-226. [CrossRef]

275. Victor A. B. Davies15. Diamonds, poverty and war in Sierra Leone 165-180. [CrossRef]
276. Gavin M. Hilson2. An overview - Small-Scale Mining 7-12. [CrossRef]
277. Gavin M. Hilson14. Introduction 159-164. [CrossRef]
278. Matthew Gibb5. Artisanal and small-scale mining in West Africa: an overview of sustainable

development and environmental issues 41-54. [CrossRef]
279. Gavin HilsonPrelims - Small-Scale Mining, Rural Subsistence and Poverty in West Africa i-xxii.

[CrossRef]
280. Christopher J. Hilson3. Poverty and economic development in West Africa: a historical analysis 13-24.

[CrossRef]
281. Gil Avnimelech, Yaron ZelekhaThe Impact of Corruption on Entrepreneurship 282-294. [CrossRef]
282. Gil Avnimelech, Yaron ZelekhaThe Impact of Corruption on Entrepreneurship 1-13. [CrossRef]


