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1. Introduction 

A puzzling fact of the recent growth experience is that on average resource-rich countries 
do not grow quickly and do not have the highest incomes per capita: compare, for instance, 
resource-poor Korea and Taiwan with resource-rich Argentina and Nigeria. A related fact 
is that several countries that have experienced terms of trade windfalls have failed to attain 
higher growth rates and in some cases saw a decline in growth rates (Gelb, 1988; Little et 
al., 1994). A telling example is Venezuela, a primary beneficiary of the increases in oil 
prices in the 1970s, which suffered a decline in per capita output of 28 percent over 1970 
through 1990. 

This curse is not a recent phenomenon. Historically, countries that grew rich riding 
on the abundance of natural resources stagnated as these resources dried up. Take the 
case of sixteenth-century Spain. The bullion it extracted from its Latin American colonies 
generated a temporary supremacy. However, by the beginning of the seventeenth century, 
Spain stagnated, was overburdened with debt, and had lost supremacy to its Dutch colonies. 

The Dutch disease is one possible explanation for this growth curse. Acute rent seeking is 
another explanation that recurs in historical accounts and case studies of recent experiences. 
These studies note that redistributive activity often intensifies in the wake of windfalls. 
Moreover, this typically occurs in countries with weak government and strong rent-seeking 
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groups organized along ethnic, regional, or occupational lines. The competition among 
groups leads to situations in which public subsidies, and other forms of transfers, grow 
more quickly than the increase in windfall income. One effect of this higher redistribution 
is to lower the effective rate of return to investment and hence the aggregate growth rate of 
the economy deteriorates. That is, windfalls induce a voracity effect. 

Representative agent models of economic growth are not designed to analyze these phe- 
nomena because they do not capture the influence that organized groups have in allocating 
resources. In order to address this issue, in this paper we extend the standard neoclassical 
growth model by replacing the representative agent with several powerful groups. This 
framework will allow us to analyze redistribution and characterize the voracity effect. 

We define powerful groups as coalitions with power to extract transfers from the rest 
of society. Examples are provincial governments that extract transfers from the center, 
strong unions and industrial conglomerates that seek protection, and patronage networks 
that obtain kickbacks from public works (see Ekaiser, 1994; de Pozuelo, Bordas, and Tarin, 
1994; Royko, 1971; Shleifer and Vishny, 1994). In order for such groups to be able to 
obtain discretionary transfers from the government, it must be the case that institutions, 
such as a legal system and professional bureaucracy, that can serve as countervailing forces 
to privately powerful groups are weak. 

We characterize the Markov perfect equilibria of this economy. We show that, along the 
interior equilibrium, when there do not exist institutional barriers to discretionary redistri- 
bution, and there are multiple noncooperative powerful groups, the following results hold. 
First, the growth rate of output is lower than in the first-best case. Second, the voracity 
effect operates if and only if the elasticity of intertemporal substitution is sufficiently high. 
That is, redistribution increases more than proportionally to the windfall, so that there is a 
negative relationship between the growth rate and the raw rate of return (which is in turn 
positively related to the abundance of resources and the terms of trade). The voracity effect 
is not present if groups are coordinated by a central planner or if institutional barriers to 
discretionary redistribution are absent. 

The intuition for the first result is straightforward. When groups have the power to extract 
fiscal transfers, capital stocks in the economy are not truly private. Since transfers must be 
financed by some form of taxation, higher transfers to one group result in higher taxes for 
the entire economy. This in turn reduces the rate of return, investment, and the growth rate. 

The intuition for the voracity effect is as follows. An increase in the raw rate of return 
unleashes two conflicting effects: a direct effect that increases the profitability of investment 
one to one, and an indirect appropriation effect that leads each group to attempt to grab 
a greater share of national wealth by demanding more transfers. When the elasticity of 
intertemporal substitution is sufficiently high, the appropriation effect dominates the direct 
effect and the aggregate appropriation rate increases more than the raw rate of return. As a 
consequence the growth rate declines. 

Our framework allows us to predict which countries will respond to terms-of-trade shocks 
with higher growth rates and which will respond with lower ones. To test econometrically 
these predictions we construct crude proxies for the existence of powerful groups and 
the quality of the institutional environment and divide countries into two sets. One set is 
characterized by a high likelihood of the existence of powerful groups and weak institutional 
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barriers to redistribution, as captured by our proxy measures. The other set aggregates across 
the three other possibilities of (1) powerful groups but strong countervailing institutions that 
restrict discretionary redistribution, (2) no powerful groups and weak institutions, and (3) 
no powerful groups and strong institutions. 

Previewing our results, we find that the former set has a lower average growth rate. We also 
find that this set of countries responds negatively to terms-of-trade improvements. These 
results are consistent with the predictions of our model. In addition, the second result is 
consistent with the findings of the above-mentioned country studies that have uncovered 
perverse growth responses to terms of trade disturbances. We obtain qualitatively similar, 
but weaker, results for the behavior of investment. Moreover, the growth results appear 
robust to the inclusion of measures of political instability and income inequality as additional 
control variables and to consideration of the alternative hypothesis that what really matters 
in determining responses to terms of trade movements is dependence on the primary sector 
for exports. 

Next, we relate this paper to the literature. First, in Lane and Tornell (1995) we develop 
a two-sector model with a similar logic. In contrast to that model, the set-up in this paper 
is simpler it is a one-sector model, and there is no possibility of sectoral reallocation 
of resources in response to higher taxation--but delivers a similar result, with a caveat. 
The caveat is that the voracity effect does not always operate because the appropriation 
and consumption decisions are merged in a one-sector framework. I f  the intertemporal 
elasticity of substitution is sufficiently low, groups will refrain from excessively increasing 
appropriation, and the voracity effect does not operate. In the two-sector model, when there 
exists an alternative private accumulation technology, the appropriation and consumption 
decisions are delinked, and the negative response always obtains when there exist multiple 
powerful groups and weak barriers to discretionary redistribution. 

Second, although the central role of redistribution in adjustment to shocks is clearly 
recognized in policy discussions and in case studies, it has not received any formal analysis 
or informed the discussion on the relationship between terms of trade shocks and growth 
(see Barro and Lee, 1993; Easterly et al., 1993). This paper is an attempt to fill this vacuum. 

Third, we note that Olson (1982, 1993) makes the argument that if there is only one 
long-lived powerful group or a few encompassing groups that can coordinate, then first- 
best policies will be implemented, and the outcomes will be those of the representative 
agent model. In our model this holds true. However, in our empirical work a maintained 
assumption is that in the real world one does not observe all-powerful dictators that are free 
from pressure from powerful groups and that powerful groups rarely fully cooperate to act 
as one. 

Last, this paper is closely related to Benhabib and Radner (1992) and Benhabib and Rus- 
tichini (1996). These papers also analyze growth and redistribution treating the aggregate 
capital stock as a common access asset. Earlier work along these lines includes Lancaster 
(1973) and Levhari and Mirman (1980). 

The plan of the paper is as follows. In Section 2, we describe the adjustment process in a 
number of countries that experienced substantial terms of trade windfalls in the 1970s and 
1980s. In Section 3, we present the model. In Section 4, some econometric evidence is 
presented. Section 5 concludes. 
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2. Adjustment to a Windfall 

2.1. Venezuela 

The terms of trade of Venezuela grew at an average annual rate of 13.7 percent over 1970 
to 1990, by virtue of its status as an important oil producer. However, Venezuela had an 
abysmal growth performance over this period, with output per capita falling by an average 
of-1.4 percent per year over 1970 to 1990, which amounts to a cumulative decline of 28 
percent in output per capita over the period. 

Venezuela is characterized by a high degree of income inequality. The gini coefficient 
on land ownership in the 1960s was 90.9, exceeded only by Peru in the forty-eight coun- 
try sample constructed by Persson and Tabellini (1991). The gini coefficient on income 
distribution is also one of the worst in the world, being above 0.5 in 1972 (Bourgignon, 
1988). The concentrated income distribution meant that the members of the comparatively 
small wealthy elite were important patrons for aspiring political leaders. The conglomerates 
controlled by this elite were shielded from foreign competition by an extensive system of 
protection. 

The political system of Venezuela is also distinctive. It has an American-style system of 
democracy, with the executive and legislature often under the control of different parties. In 
order to gain power, the main parties--the Christian Democrats and the Social Democrats-- 
competed for the support of this elite. In light of these pressures, an initial attempt at fiscal 
prudence in the wake of the first oil shock--Venezuela established an investment fund to 
husband the oil windfall--was quickly abandoned, with government officials lobbying for 
extra resources and private and public enterprises lobbying for transfers. Redistribution 
to these agents occured via a number of channels: public-sector loans to private firms, 
favorable access to rationed foreign currency, government purchasing contracts. Industrial 
policy, for instance, "became a guise for the transfer of public resources to privately owned 
priority sectors chosen for political reasons" (Naim, 1993, p. 24). Investment by public 
enterprises expanded from 4.48 percent of GDP in 1970 to 1973 to an average of 10.25 
percent of GDP over 1974 to 1985 (Larrain and Selowsky, 1991, Table 8.1). Large-scale 
public-investment projects included the construction of aluminum and steel plants, which 
ran at less than fifty percent capacity upon completion (Bourgignon, 1988). Ironically, 
public spending in social programs was significantly higher than in other Latin American 
countries, yet poverty indicators deteriorated during this period and the distribution of 
income became yet more concentrated (Naim, 1993, p. 24). 

The increase in public spending was such that the country actually ran a current account 
deficit during the 1979 to 1981 oil shock. A large proportion of these funds was diverted 
overseas, as beneficiaries stored their newfound wealth in foreign bank accounts. The illicit 
nature of much of this capital flight is underlined by Naim (1993), who notes an obstacle 
to the success of the post-1989 reforms was that many domestic agents were unwilling to 
repatriate capital as this would reveal who had benefited from the maldistribution of the oil 
windfall in the 1970s and early 1980s. The distortions introduced into the economy by the 
redistribution of the oil windfall contributed to the deterioration of Venezuelan productivity 
during this period, as resources were devoted to lobbying the government for transfers rather 
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than invested on the basis of efficiency criteria. As Naim (1993, p. 24) remarks in relation 
to the Venezuelan experience, "In a striking example of a reversed-Midas touch, the system 
had systematically turned gold--or  oil--into poverty." 

2.2. Nigeria 

The Nigerian growth performance has also been dismal. Despite enjoying the oil windfall 
of the 1970s and early 1980s, GDP per capita over 1970 to 1990 grew at the meagre rate 
of  0.03 percent per year; over 1980 to 1990, GDP per capita contracted by 4.4 percent 
annually. 

Nigerian politics are characterized by sharp ethnic and regional rivalries. There exist 
more than two hundred ethnic groupings and more than one hundred indigenous languages 
(see Graf, 1988). The ethnic groupings are also geographically separated, with the Hausa- 
Fulani concentrated in the North, the Igbo in the East, and the Yoruba in the West. An 
additional split runs along religious lines, with the North mostly Islamic, and the South 
mostly Christianized. Ethnic rivalries erupted into a civil war in 1966 to 1970. In 1967, the 
new military government attempted to weaken the strength of tribalism by splitting the four 
provinces into twelve state governments. In 1976, the political map was further redrawn, 
expanding the number of states in the federal system to nineteen. 

These divisions influenced fiscal policy in two important ways. First, any national gov- 
ernment that wished to survive had to keep a balance in the allocation of federal resources 
across the most powerful ethnic groups. Federal positions and construction contracts were 
split up along ethno-tribal lines in order to forestall the threats of secession that had led to the 
1966 civil war. Much of this public spending formally took the form of public investment 
projects. Projects undertaken included the construction of a new capital city Abuja in the 
center of the country and the construction of two large-scale steel plants. However, such 
public-investment projects were typically a cover for kickbacks to the elites from each ethnic 
group and not chosen on efficiency grounds. One estimate is that 75 percent of construction 
costs was diverted by corruption (Bangura, 1987). One commentator described the sys- 
tem as one of "mutual looting--the political economy of state robbery" (Madanagu, 1983, 
p. 23). The inefficiency of public investment was confirmed by a 1986 Ministry of Finance 
report that estimated that 23 billion naira had been invested in state-owned enterprises but 
that the annual return was only 500 million naira (Essien, 1990, p. 58). 

Second, the distribution of revenues across the states was a matter of singular politi- 
cal importance. Rules for the allocation of revenues were part of the 1979 democratic 
constitution and were hotly debated (Tobi, 1989). The 1979 Revenue Allocation Act, for 
instance, proposed a 55-45 split between federal and local levels of government. However, 
before 1981, states were able to borrow from abroad without restriction, which weakened 
discipline on local spending and allowed states to compete in launching the most presti- 
gious and most visible local investment projects. In 1981, the federal government had to 
step in and guarantee the external debts of a number of states, which had become severely 
overextended. 
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2.3. Trinidad and Tobago 

Trinidad and Tobago, an oil producer, grew at only 1.2 percent per year over 1970 to 1990, 
and GDP per capita contracted at a rate of-2.75 percent per year over 1980 to 1990. Trinidad 
and Tobago is a racially mixed country: 43 percent of the population is black, and 40 percent 
is East Indian, with the black population dominating politics and business, and the East 
Indian population considerably poorer and more rural. High-income inequality gave rise to 
a strong union movement: over 70 percent of the labor force was unionized. The country 
is a parliamentary democracy, and street demonstrations in 1970 induced the ruling PNM 
party to become more sensitive to demands for greater income equality. This evaluation 
of the political situation led to a clamoring for a redistribution of the 1970s oil windfall. 
Tax rates increased sharply in response to the windfall, so that the bulk accrued directly 
to the government. Although initially cautious in its response to the oil windfalls, public 
spending expanded rapidly in the late 1970s and failed to decrease after 1982. This increase 
in public spending took the forms of increased public-sector employment (from less than 
one-quarter of the labor force to more than one-third), rapid growth in public-sector wages, 
and grants and soft credit to private-sector firms (Auty and Gelb, 1986). Subsidies averages 
11.7 percent of GDP over 1980 to 1990 (World Bank data). The productive agricultural 
sector contracted sharply as laborers were bidded away by government-supported projects 
(Pollard, 1985). 

2.4. Discussion 

The experiences of Venezuela, Nigeria, and Trinidad and Tobago vividly illustrate the 
central role of redistribution policies in adjustment to terms of trade windfalls. In each 
case, individual groups within society--whether industrial conglomerates or ethnic or racial 
groups----clamored to obtain a share of the oil revenues. Transfers were made under a number 
of guises---direct subsidies, public-sector loans, construction projects, and increased public- 
sector wages. In each case, growth performance was dismal. These stylized facts provide 
the motivation for the model we now develop and the broader empirical work conducted in 
Section 4. 

3. The Modal 

We consider a one-sector growth model in the tradition of Lancaster (1973), Levhari and 
Mirman (1980), and Benhabib and Radner (1992). An important difference between the 
model we consider and conventional growth models is that in the model we consider all 
agents have "common access" to the aggregate capital stock. Therefore, the accumulation 
equation faced by each agent is 

n 

K (t) = o~K (t) - E c)(t), 
j = l  

(1) 
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where K ( t )  is the aggregate capital stock and cj (t)  is the consumption (or appropriation) 
or group j .  The technology is linear with the marginal product of  capital being equal to 
or. Since there is only one good, we will interpret a change in ot as a productivity shock. 
Equivalently, for a small open economy, we could interpret a change in ot as a terms of  trade 
shock when domestic production is exported in exchange for a consumption good. 

We would like to make two observations about equation (1). First, it can be interpreted 
as a reduced form of  an economy where each group has its own capital, but where the other 
n - 1 groups can appropriate part of  the group's returns. For instance, this can happen 
when groups can extract fiscal transfers from the government and the government in turn 
must impose income taxes in order to finance these transfers. The second observation 
is that (1) restricts the appropriation made by each group to equal its consumption. The 
implicit assumption is that groups do not have access to an additional private accumulation 
technology. In Lane and Tornell (1995) we explicitly model such a fiscal policy mechanism 
by which individual capital stocks become common access capital stocks, and we allow 
for the existence of  an additional storage technology that is secure from appropriation by 
others but offers a lower raw rate of  return. 

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

ft  ~ ~ cj(s)O~leS(S-t)ds.  (2) 
a 1 

To finalize the description of  the economy we list the restrictions we impose. First, we 
impose the following conditions on parameters: 

cr > 0 ,  n > 1, cr > 0 ,  3 > 0 ,  ~[1-,]+,~ > 0 .  (3) n--a[n--l] -- 

The condition on the value of  the intertemporal elasticity of  substitution a ensures that 
the second-order conditions are satisfied. The second condition just states that there are 
multiple groups. The last restriction is necessary for the transversality condition to be 
satisfied. The other restrictions are standard. Also, we restrict the aggregate capital stock 
to be nonnegative: 

K (t)  > O, t > O. (4) 

Lastly, we impose the following bounds on the appropriation of  each group: 

or[1 -- a ]  + 8or 
x K ( t )  < Ch(t) < 2 K ( t ) ,  0 < x < < s < ~ .  (5) 

n -- a [n  -- 1] 

This restriction does not allow a group to consume the entire capital stock during one instant. 
The expression a[1-a]+8~ is the value that the appropriation rate will take in the interior n--o'[n--1] 
equilibrium. Thus, the restrictions on x_ and 2 are necessary and sufficient for (5) to not be 
binding along the interior equilibrium. 

We would like to point out that (1) through (5) is a minimal model to analyze the problem at 
hand. First, multiple agents that interact strategically are necessary to analyze redistribution. 
Second, a dynamic setup is needed in order to analyze investment and savings decisions. In 
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a one-period game, each group would just try to consume as much as possible. In contrast, 
in a dynamic world, each group refrains from excessive consumption, even at the risk of  
other groups increasing their consumption, in order to allow the economy to grow and 
provide greater consumption opportunities in the future. 

During each instant, each group chooses a consumption policy {ci (t) } in order to maximize 
its payoff  function (2) subject to accumulation equation (1), restrictions (4) and (5), and 
the strategies followed by the other n - 1 groups. This set of problems defines a dynamic 
game among the n groups. The solution concept we will use is Markov perfect equilibrium 
(MPE), which restricts strategies to be just functions of  payoff-relevant state variables (see 
Maskin and Tirole, 1994). We do not allow strategies to be history dependent. 

In this model a Markov strategy for group i is a consumption policy ci(t) which is a 
function only of the payoff-relevant state variable: K(t) .  An n-tuple of  Markov strategies 
{c~(K(t))}~= 1 forms a MPE if it is a subgame-perfect equilibrium for every realization of 
K(t) .  That is, if 

J(c*(t), c*i(t); K(t ) )  >_ J(ci(t), c*i(t); K(t)) ,  for all i, t, (6) 

where c* i = (cl . . . . .  ci-1, Ci+l . . . . .  Cn) , and J( . ,  .) is the value taken by payoff  function 
(2). It follows that any MPE for the game we are considering is the solution to a set of  n 
Hamiltonian problems (one for each group) of  the following form: 

[ 1 H i - -  ci ~ +)~i o t K - c i - -  (K)  + f t i [ x K - - c i l + l ~ i [ c i - - x K  ]. (7) (7 

Notice that in deriving the first-order conditions for group i, ci is treated as a control variable, 
while the consumption policies of  the other n - 1 groups c~(K(t))  are treated as functions 
of  the state. In fact, these functions are the equilibrium policies derived from analogous 
control problems. Thus, to find an MPE it is necessary to find a set of  n consumption 
policies { c~ ( K (t)) }~_1 that simultaneously solve n Hamiltonian problems like (7). We find 
a solution by first postulating that the consumption policies are linear functions of  the state 

c ~ ( t ) = x j K ( t ) ,  j =  1 . . . . .  n, (8) 

where the xj ' s  are undetermined coefficients. Second, we determine the values of  these n 
undetermined coefficients that simultaneously solve the n Hamiltonian problems. In this 
way we find a set of  n strategies that are best responses to one another. Lastly, we show 
that this solution candidate is a Markov perfect equilibrium. 

The first-order conditions associated with the present value Hamiltonian (7) of  group i 
a r e  

Ci(t)* = [ki(t) + fzi(t) --/zi(t)] ~, (9) 

~ i ( t ) : ) ~ i ( t ) I S - - O t + j ~ i X ; ( t ) l - - f t i ( t ) X + l l ,  . (10) 

l i m t ~  K(t)*3.i(t)e -at = 0, (11) 

fzi( t)[YK(t)  -- ci(t)*] = 0, fti(t) > O, and (12) 

IZi(t)[ci(t)* - x K ( t ) ]  ----- 0, ~_4(t) >__ 0 0 3 )  
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where * denotes an optimal value. There are three Markov perfect equilibria: an interior 
equilibrium in which groups set their appropriation rates within the bounds defined in (5), 
and two extreme equilibria--a lower one, in which groups set their appropriation rates equal 
to x, and an upper one, in which groups set them equal to ~. 

3.1. Interior Equil ibrium 

In the interior equilibrium, the appropriation rates of all groups lie in the interior of the appro- 
priation set. To find an equilibrium candidate we will first find n strategies {cl (t) . . . . .  cn (t) } 
that simultaneously solve n sets of equations (9) through (13), one for each group i. Then we 
will check that this equilibrium candidate is admissible in the sense that it generates a unique 
continuously differentiable trajectory for the aggregate capital stock and that constraint (4) 
is satisfied. Lastly, we will verify that the second-order conditions are satisfied. 

In an interior equilibrium restriction (5) is not binding for any group. It follows that 
f i i( t)  = ~ (t) = 0 for all i and t. To derive the unknown coefficients postulated in (8) note 
that (8) and (9) imply that the optimal consumption policy of each group i must satisfy 

I ( ( t )  _ k*(t) ~.i(t) 
- -  - -  0. i = 1 . . . . .  n ( 1 4 )  

K( t )  c*(t) )~i(t)' 

Substituting (1) and (10) in (14) we have that the undetermined coefficients xi(t) in (8) 
must satisfy 

x 7 = a [ 1 - a ] + & r - E x * [ 1 - a ] ,  i , j = l  . . . . .  n. (15) 
jr 

The system (15) consists of n linearly independent equations in n unknowns. The unique 
solution is 

c ~ [ 1  - a ]  + $0. 
* = i = 1 . . . . .  n .  ( 1 6 )  xi n - - o [ n - 1 ]  ' 

Therefore, (8) implies that the optimal consumption policy for every group is 

a[1 -- a]  + 8o- 
c*(t) = K( t ) ,  i = 1 . . . . .  n. (17) 

n i a [ n  - 1]  

That is, the interior equilibrium is symmetric. Substituting (17) in accumulation equation 
(1) it follows that the equilibrium path of aggregate capital is given by 

K*(t)  =K(s )eXP(n~- -~[_;Fnn-9~][ t - s ] ) .  (18) 

To verify that the transversality condition is satisfied we substitute (8), (9), and (18) in (I 1): 

lira K*(t)[x*K*(t)]-I /~ e -~t = x*-l/~ K ( O ) ~  l im e  -x*(t)t = 0 i f f  x* > O. (19) 
t----~ O 0  t "--> O 0  
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That is, the transversality condition is satisfied if and only if the marginal propensity to 
consume x* is nonnegative. 

Now we verify conditions (12) and (13). Since xi (t)* = ,~[l-,~j+8~ is within the bounds n-a[n-1] 
specified in (5), it follows that the multipliers t z i ( t  ) and I z i ( t )  are zero for all i and t, 
validating our initial supposition. 

We have just shown that the equilibrium candidate given by the n equations (17) and 
by (18) is admissible. This is because (18) solves accumulation equation (1), first-order 
conditions (9) through (13) are satisfied, and the nonnegativity constraint (4) is satisfied. 
To ensure that this admissible solution is indeed an equilibrium-that is, that condition 
(6) is satisfied we need to verify that the second-order conditions are satisfied. These 
conditions are satisfied because the control set specified in (5) is convex, the instantaneous 
utility function is strictly concave (because a > 0) and the accumulation equation is linear 
in (ci,  K )  (see Seierstad and Sydsaeter, 1987). 

Last, since x* is the unique solution to the system of n equations (15), it follows that, 
within the class of  linear strategies defined in (8), equations (17) and (18) are the unique 
interior Markov perfect equilibrium of the redistributive game defined by (1) through (5). 2 
The value to each group is obtained by substituting (17) and (18) in (2) 

O" . - 1 F o t [ 1 - - O ' ] + 8 0 " ] ~  
J i ( K ( t ) )  --  K ( t )  "7- �9 (20) 

Recapitulating, the restrictions on parameters needed for the candidate solution (17) and 
(18) to constitute an equilibrium are the following. First, the second-order conditions are 
satisfied if and only if a > 0. Second, in order for the transversality condition (11) to be 
satisfied it is necessary that x* -- ~0-oJ+8~ > 0. Since n > 1, a > 0, ot > 0 and 8 > 0, 

- -  n - - c r [ n - - 1 ]  - -  

there are three combinations of  parameters that satisfy transversality and second-order 
conditions simultaneously: 

( u__ n l )  I cr > max , - -  
ot 8 n n)) 

I I  cr ~ 1, min 3 ' -  or n 1 (21) 

I I I  cr ~ (0, 1], a n d n  > 1, or > 0 , 8  > 0 

Clearly, case II holds only if cr < 2 and ol > 3. 
Next we provide some intuition. During each instant, group i must choose the rate of  

appropriation from the common capital stock. Since there is no private storage technology, 
appropriation must equal consumption period by period. As is familiar from the represen- 
tative agent model with CRRA utility (see Barro and Sala-i-Martin, 1995), the equilibrium 
consumption policy is given by c i ( t ) = [ Ri  (1 - cr ) + 8cr ] K ( t ), where cr is the elasticity of  
intertemporal substitution, 3 is the subjective discount rate, and Ri  is the rate of  return on 
capital perceived by group i. That is, R i is the rate of  return on the common asset net of  
the appropriations by the other n - 1 groups. Since the consumption policy of  each group 
is of  the form c j ( t )  = x j K ( t )  (with x j  being an undetermined coefficient), it follows that 
the rate of  return received by group i is R i = ot -- ~'~q#i x j .  Therefore, group i ' s  marginal 
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propensity to consume (and appropriate) is 

(22) 

The appropriation rate of  group i is a function of  the sum of the appropriation rates of  
the other n - 1 groups. When this sum increases, i ' s  rate of  return falls. However, 
i ' s  appropriation rate may go up (or down) depending on whether the substitution effect 
dominates (or is dominated by) the income effect. From the standard representative agent 
model we know that this occurs when the intertemporal rate of  substitution a is greater 
(smaller) than one. 

Since (22) must hold for every group, we have a system ofn  equations in n unknowns. It is 
straightforward to check that these equations are linearly independent. Therefore, they have 
a unique solution, which turns outto be symmetric-- that  is, x* = [ a - ( n -  1 ) x * ] [ 1 - a ] + S a .  
Equation (16) is the solution to this equation. 

The difference, as explained below, with respect to the representative agent case is that 
consumption of  group i is proportional to the total capital to which group i has access to 
K(t)  and not just to the capital nominally owned by group i. 

3.2. Extreme Equilibria 

For some parameter values, in addition to the interior equilibrium, there exist two extreme 
Markov perfect equilibria. In the upper equilibrium groups set their appropriation rates 
equal to 2K( t ) ,  and in the lower one groups set them equal to xK( t ) .  We consider first the 
upper equilibrium. Suppose that n - 1 groups set x(t)  = 2. Under which circumstances 
will the nth group (call it group i) find it optimal to set Xi(t)  < 2K( t )?  The first-order 
conditions of  group i are given by (9) through (13) substituting (n - 1)2 for ~-~qr xT. As 
before, to find a solution to group i ' s  optimization problem we first disregard constraint (5) 
and then check under which circumstances it is satisfied. If/2i (t) = ~ (t) = 0, group i ' s  
optimal policy must satisfy (14), which in this case can be written as 

a - - 2  i - -  [n -- 112 = ~ [ a - - 3 - -  ( n - -  1)2]. (23) 

Therefore, the best response of  group i is 

2i (~-~ x f  = ( n - 1 ) 2 )  =Scr + (24) 

To determine under which circumstances 2i < 2 we consider two cases depending on the 
sign of  n - c~[n - 1]. Consider first the case n - cr[n - 1] > 0. Since by definition 
2 > a[1-~,]+~n_atn_l] -- > 0 (see (5)), it follows that 

a[1 - ~r] + 8or < 2[n -- cr[n - 1]] = 2[1 + [1 -- ~r][n - 1]]. (25) 



224 LANE AND TORNELL 

Since this inequality is equivalent to 

3 a + [ a - - ( n - - 1 ) 2 ] [ 1 - a ] < 2 ,  (26) 

it follows from (24) that Xi < 3~. Hence, if  n -- cr [n -- 1] > 0, the upper extreme equil ibrium 
does not exist. Consider now the case n - cr[n - 1] < 0. In this case the inequalities 
in (25) and (26) are reversed, and Xi > 3~. Consequently, in this case constraint (5) is 
binding. Therefore, group i will set xi = x. Hence, i fn  - c r [ n  - 1] < 0, the upper extreme 
equil ibrium exists. Note that n - (r[n - 1] > 0 corresponds to cases II  and III in (21), and 
n - cr[n - 1] < 0 corresponds to case I. 

Since in the upper equilibrium all groups set ci (t) = ~ K (t), it follows from (1) that the 
aggregate capital stock path is given by (the superscript u stands for upper equilibrium) 

KU(s) = K (t)et~-"~lts-tl. (27) 

Using the same arguments, one can show that a lower extreme equilibrium exists i f  and 
only i f n  - cr[n - 1] < 0. 

3.3. Stability of  the Interior Equilibrium 

Next we investigate whether, in the presence of  multiple equilibria (that is, in case I: 
~r > ~--~-1), the interior equilibrium is stable. We ask under which circumstances a change in 
the appropriation of  one group does not induce the other n - 1 groups to change their appro- 
priations in the same direction, so that a unilateral deviation from the interior equilibrium 
does not lead to convergence to an extreme equilibrium. Suppose that one group deviates 
and sets its appropriation rate xa(t) at a different level than the interior equil ibrium one 
(x * (t) as defined in (16)). It follows that the first-order conditions of  each of  the other n - 1 
groups are given by (9) through (13) substituting x d + Y~j~{d,i} Xj f o r  Z j # i  x;.  Following 
the same steps as before we have that the best responses of  the other n - 1 groups must  
satisfy equation (14), which in this case can be written as 

Ycj=cr o t - 8 - x  d -  y ~  Ycj], i , j = l  . . . . .  n - 1 .  (28) Ol -- Xi--X d -  
E 

jr jr I 

Note that (28) defines a system o f n  - 1 linearly independent equations in n - 1 unknowns. 
It follows that the best response of  each of the n - 1 groups that did not deviate originally 
is 

~r ) ~--- [ff - -  x d ] [ 1  - -  i f ]  + 30" 
n - l - - ~ r [ n - 2 ]  ' h = l  . . . . .  n - 1 .  

To determine the direction of the response to a unilateral deviation, note that by construction 
.~h(X d = X * )  ~- X* (where x* is the interior equilibrium appropriation rate), and 

OXh(X d) ff -- 1 

Ox d n -- 1 -- cr[n - 2]" 
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n Since there exist multiple equilibria only if ~r > 7si'-l, the numerator is positive. Thus, 
the response of  the other n - 1 groups will be in the same (opposite) direction as the 
unilateral deviation if and only if the denominator is positive (negative). Hence, the interior 
equilibrium is unstable ift~ ~ ( - -~  n-1 n-1 ' 7~-2] o r n  < 2, and it is stable i f n  > 2 a n d a  > g:'~-2" 

Note that this instability region (7:T-I,n ~__.~] is rather small and that it shrinks very fast as n 
grows. 

For future reference we summarize the results of  this section in the following proposition: 

P r o p o s i t i o n  1: Within the class of linear Markov strategies given in (8), the accumulation 
game defined by (1) thorugh (5): 

�9 HasauniqueinteriorMarkovperfectequilibrium. Inthisequilibriumtheappropriation 
of all groups is given by (17) and the aggregate capital stock path is given by (18). 

l f  cr < Z~_l,n the interior equilibrium is the unique equilibrium. However, if or > ~n-l' 
there exist also two extreme equilibria where groups set their appropriation rates at the 
boundaries of  the appropriation set. 

�9 When there exist multiple equilibria, the interior equilibrium is stable if and only if  
n - - 1  cr > ~ and n > 2. 

3.4. The First Best 

Consider a central planner that maximizes (2) subject to accumulation equation (1) and 
nonnegativity constraint (4). The optimization problem solved by the central planner is the 
standard consumption-savings Ramsey problem (see Barro and Sala-i-Martin, 1995). The 
solution is 

cfb(t) = c~(1 - or) + 8or K(t) 
n 

K fb (t ) = K (s)e ~ (29) 

where the superscript f b  stands for first best. In this case the transversality condition is 
satisfied if and only if or(1 - or) + 8a  > 0. 

Comparing (17), (18), and (29) reveals the inefficiency, relative to the first best case, 
introduced by having multiple groups consuming from a common capital stock. These 
groups consume excessively (see (17) and (29)). This excessive consumption results from 
the fact that groups do not consume only their individual capital, as in.the first best case, but 
choose their consumption rate as a function of the total capital stock. The result is a slower 
growth rate of  the economy (see (18) and (29)). This is the first result we will explore in 
the empirical section: the existence of powerful groups leads to a reduction in the growth 
rate, relative to the first best. 

The first-best allocation obtains in the following cases: (i) if there is just one group; (ii) 
if  there are several groups, but they can coordinate and act cooperatively; or (iii) if groups 
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do not have power to extract transfers from the rest of  society. The first two cases cover 
what Olson (1982) labels encompassing groups. 

The payoff  of  the each group is obtained by substituting the first-best consumption policy 
(29) into (2): 

I_.g~l r176 
cr [or(1 - ~r) + &r] -~  Ji fb(K(t))  = cr 1 (30) 

3.5. The Voracity Effect 

In this subsection we identify conditions under which the existence of  powerful groups 
lead to a perverse response to positive productivity or terms of  trade shocks, in which 
redistribution increases and the growth rate falls. This is the pattern of  adjustment outlined 
in Section 2, and we will argue that this response is caused by the voracity effect, which 
we define as a more than proportional increase in aggregate redistribution in response to an 
increase in the raw rate of  return (or). 

Defining the growth rate as g -- K / K  and using (18) we have that 

Og* _ cr = { -  if cr > ~ (31) 
0or n - (n - 1)~r + if a < n---'-'i 

To illustrate the intuition behind (31), we let the number of  groups be 2. First, an increase 
in the raw rate of  return has two effects: a direct effect that increases the growth rate one to 
one, and an indirect appropriation effect 

O.._g_g = 1 Ox~ Oxz. (32) 
Oot Oot Oot 

The indirect appropriation effect ,r176 § ~-~) in turn is composed of  two components: the 
traditional income-substitution effect and the rate-of-return effect 

~Xl ~RI~ 1 [ OX21 - ~ l  - ~ ] =  1 -  0 ~ j [ 1 - ~ ] .  

In what follows we consider the case a > 1, in which the substitution effect dominates 
the income effect. Thus, for fixed R1, group 1 would reduce its appropriation as a response 
to an increase in the raw rate of  return. However R1 does not remain fixed; it changes by 
1 -- Hx20a = 1 -- ~l--cr = 2--g'l Therefore, if cr > 2 (which corresponds to case I in (21)), R1 

would fall, and xl would increase by 1-~ z--~- Since this increase in xl reduces R2, it is consistent 

with an increase in x2. Last, substituting back in (32) we get ~ = 1 - 22-~1-~ = 2--s-ff,~ which 
is the same expression as (31) for the case n = 2. 

The condition ~r > 2 in the previous paragraph is analogous to the condition ~r > 
in (31). I f  this condition holds, the postappropriation rate of  return received by each group 
falls as the raw rate of  return ot goes up, aggregate redistribution increases more than 
proportionally to the increase in the raw rate of  return and the growth rate falls. In this case 
the voracity effect operates. 



POWER, GROWTH, AND THE VORACITY EFFECT 227 

The voracity effect does not operate along the extreme equilibria or along the interior 
equilibrium iftr < n / ( n  - 1). Intuitively--since in this one-sector model, the consumption 
decision and the appropriation decision are forced to be the same there are two forces 
at work. One is that the increase in the raw rate of return makes each group want to 
appropriate more. The second is the positive effect of an increase in the rate of return. If  the 
intertemporal elasticity of substitution tr is sufficiently small, the latter effect dominates, 
and even the existence of multiple groups does not deliver the voracity effect. If  one believes 
that the number of powerful groups or the elasticity of intertemporal substitution is not very 
small, the case tr < n / ( n  - 1) may be regarded as not very relevant. For instance, when 
tr > 2, this case is ruled out. Even when tr = 1.5, say, this case is relevant only for n < 3. 
The case of a very small number of powerful groups is unlikely to be widely prevalent in the 
world, given the many sources of heterogeneity in any society: land-ownership; industrial 
power; organized labor; geographic, religious, tribal, and ethnic affiliations. 

Note that the voracity effect is present along the interior equilibrium only for the parameter 
values for which there exist multiple equilibria. That is, when cr > ~ (see Proposition 1). 

n-1 Thus, the model would In this case the interior equilibrium is stable i fn > 2 and tr > 7~-z" 
have the unattractive feature that the voracity effect is a property of an unstable equilibrium 

n n - 1  if n < 2 or t r ~  (7~-1,7~-z]" Moreover, note that the length of the interval (~-1, ~--12] 
diminishes quite fast as n grows. Thus the likelihood that the interior equilibrium is unstable 
diminishes as n grows. 

In the first-best case (that is, 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 holds. This is because the growth in the terms of trade increases the rate of return to 
investment, as in standard models. From (29) it follows that 

OgY b 
- -  ~ > 0.  ( 33 )  

0t~ 

We will summarize the results of this subsection in the following proposition: 

Proposition 2: (The Voracity Effect). A positive shock to productivity or to the terms o f  
trade: 

Leads to a reduction in the growth rate i f  only i f  there exist multiple powerful groups 
n that act noncooperatively and cr > n----l" 

Leads to an increase in the growth rate i f  groups have no power  to extract transfers 
from the rest o f  society, or their behavior is coordinated by a central planner. 

4.  E m p i r i c a l  A n a l y s i s  

In this section, we take a first step in empirically operationalizing the concept of  power. Ac- 
cording to our theoretical model, the existence of powerful groups negatively affects growth 



228 LANEANDTORNELL 

in the absence of countervailing institutional barriers to discretionary redistribution. In ad- 
dition, if the elasticity of intertemporal substitution satisfies a lower bound condition, there 
is a stable interior equilibrium in which these conditions generate a negative relationship 
between rate-of-return improvements and growth. Although the elasticity of intertemporal 
substitution is an unobservable, we can proceed by specifying that these parameter restric- 
tions are satisfied as a maintained hypothesis and attempting to find empirical proxies for 
the necessary conditions underlying our theoretical results. Accordingly, we construct a 
crude proxy for the existence of powerful groups and explore its explanatory power within 
the framework of cross-country growth regressions. If  this proxy has no explanatory power, 
it could be that (1) it is a bad proxy, (2) the maintained hypothesis is rejected, or (3) our 
theory is rejected. In contrast, if this measure does have explanatory power, and it is indeed 
proxying for what we are trying to capture, it would provide some interesting initial support 
for the model's predictions. 

Given the abstractness of the concept, it is a difficult task to construct an adequate proxy for 
such an unobservable variable as the existence of powerful groups. The strategy we adopt 
here is to identify characteristics of an economy's structure that are plausibly correlated with 
the existence of powerful groups. 3 For instance, it is intuitive that an economy characterized 
by oligopolistic market structures is more likely to suffer from the existence of powerful 
groups than one in which markets are competitive: firms with market power presumably 
have command of more political resources. Unfortunately, data on the size distribution 
of firms are not available for a large sample of  countries. We settled on a measure for 
which it was possible to obtain cross-country data. The measure we construct--an index 
of sectorial concentration in manufacturing activity--is a good proxy for the existence of 
powerful groups if we make the assumption that, all else equal, agents are better able to 
politically organize at the sectorial level than across industries. That industries act as a unit 
for the purpose of political lobbying is a common assumption in the literature on the political 
economy of international trade and is also exhibited by the prevalence of trade associations 
and lobbyists representing individual industries. The implication of our model is that an 
economy in which production is concentrated in only a few industries is more likely to 
suffer from the existence of powerful groups than one in which production is dispersed 
across many industries. Even if the manufacturing sector is not the largest sector in the 
economy, the urban location of most industrial firms is likely to make the political influence 
of the manufacturing sector more than proportional to its size (Ades and Gtaeser, 1995). 

Accordingly, we construct the variable C3 as the share of the biggest three sectors in 
total manufacturing value added in 1970. The data are from the Handbook of  Industrial 
Statistics, published biennially by the United Nations Industrial Development Organization 
(UNIDO). Sectors are defined at the 3-digit SITC level. We form a 0-1 dummy variable 
DC3, where the value 1 indicates C3 > .50 as the proxy to be used in our empirical work. 
We interpret DC3 = 1 as indicating a high likelihood of the existence of powerful groups. 
Of  course, this is a crude proxy, and we do not claim its validity for every country. Rather, 
our hope is that this proxy succeeds on average in classifying countries into high-likelihood 
and low-likelihood risk groups for the existence of power concentration. 

In Section 3, we emphasized that the existence of strong public institutions and a tradi- 
tion of the rule of  law can act as countervailing forces to potentially strong private groups 
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and thereby prevent the occurrence of discretionary redistribution. Powerful groups are 
therefore effective only when such institutional barriers are weak. In order to take into 
account this consideration, we construct a measure of the quality of a country's institutional 
environment, based on the ICRG variable developed by Knack and Keefer (1995). This 
measure is based on country evaluations made by the International Country Risk Guide, 
along dimensions such as the risks of expropriation and contract repudiation, the quality of 
the bureaucracy and corruption in government. Knack and Keefer aggregate these evalua- 
tions into an overall ICRG score for each country. Given the likely measurement error in 
this index, we form a 0-1 dummy variable D I C R G  as the proxy that we use empirically, 
where the value 1 signifies a below-median value of the ICRG index (that is, a country that 
is evaluated to have weak institutions). 

We list the values for C3, DC3, D I C R G ,  terms of trade growth, and average annual per 
capita GDP growth for 1970 to 1990 for each country in the sample in Table 1. Seventeen 
countries have both a high value of the C3 index and a poor ICRG score. It is noteworthy 
that no OECD country falls into this category. We form a 0-1 dummy variable P 0 W E R  = 
DC3  �9 D I C R G .  When P O W E R  = 1, our proxy measures indicate that there is a high 
likelihood that a country suffers both from the existence of powerful groups and weak 
countervailing institutions. The category P 0 W E R  = 0 covers three possibilities. First, 
powerful groups exist, but institutional barriers are strong. Second, institutional barriers 
are weak, but powerful groups do not exist. Third, institutions are strong, and powerful 
groups do not exist. 

In light of this dichotomization, P O W E R  = 1 is predicted to have a negative effect 
on growth, from Proposition 1 and our maintained hypothesis that the requisite parameter 
restrictions are satisfied. Second, from Proposition 2, we expect countries with P 0 W E R  = 

1 to have a worse growth response to a rate-of-return improvement than countries with 
P 0 W E R  = 0. To explore this hypothesis, we include an interaction term P 0 W E R  �9 T T ,  
where T T  is the average annual growth rate of the relative price of exports to imports, and 
expect it to enter negatively in a growth regression. We should note that, as GDP is measured 
at constant prices, changes in the terms of trade do not mechanically affect the growth rate: 
if the terms of trade influences the determination of the growth rate, it must be because it 
affects the allocation of factors and the rates of savings and investment. 

In Table 2, we report some summary statistics. On average, countries with P 0 W E R  = 1 

have less than half the initial level of income and less than half the growth rate of countries 
with P O W E R  = 0. This combination of facts is interesting. Although countries with 
P O W E R  = 1 have low initial income, which is conducive to fast subsequent growth, 
according to models of conditional convergence (see Barro and Sala-i-Martin, 1995), these 
countries grow at less than half the rate of countries with P 0 W E R  = O. 

In Table 3, we report summary statistics on some variables that have been used in political 
economy studies of growth. G I N I ( L A N D )  is the gini coefficient on land ownership. 
Persson and Tabellini (1991) find a high gini coefficient on land ownership is negatively 
correlated with growth. G I N I ( L A N D )  is 20 percent larger for the P O W E R  = 1 group 
of countries than for the P 0 W E R  = 0 group, indicating that power is positively correlated 
with in land ownership. M I D  is the income share of the third and fourth quintiles in the 
income distribution. Persson and Tabellini (1991), Alesina and Rodrik (1994), and Perotti 
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Table 1. Raw Data 

C3 DC3 DICRG TT GR7090 

Algeria 36.5 0 1 .021 .019 
Cameroon 44.6 0 0 - . 009  .018 
Egypt 52.5 1 1 - .01  .026 
Cote d'Ivoire 53.9 1 0 - . 008  - . 0 0 6  
Kenya 39.8 0 0 - .001  .002 
Madagascar 56.5 1 1 - . 005  - . 0 2 6  
Mauritius 93.3 1 .006 .044 
Morocco 4.9 0 1 - . 008  .022 
Senegal 62.4 1 1 - . 0 0 4  - .001  
South Africa 28.7 0 0 --.012 .001 
Sudan 67.8 1 1 - . 013  
Tanzania 46.4 0 1 - . 0 0 6  
Tunisia 38.4 0 1 .004 .036 
Zaire 37.0 0 1 - .011  
Zambia 50.0 0 1 - . 0 1 4  - . 0 2 2  
Zimbabwe 30.2 0 1 - .014 .009 
Canada 31.6 0 0 .001 .027 
Costa Rica 49.4 0 0 --.008 .013 
Dominican Republic 78.8 1 - . 007  .015 
El Salvador 59.5 1 1 - . 013  - .001  
Honduras 51.5 1 1 - .007 .004 
Jamaica 46.2 0 1 - .005 
Mexico 31.0 0 0 - . 009  .015 
Nicaragua 62.4 1 1 - . 012  
Panama 53.0 1 1 - .001  .009 
Trinidad 73.1 1 0 - .001  .012 
United States 31.2 0 0 - . 007  .019 
Argentina 40.2 0 0 - .01  - . 009  
Brazil 34.1 0 0 - . 009  .025 
Chile 34.2 0 0 - . 017  .004 
Columbia 39.1 0 0 - . 004  .021 
Ecuador 56.2 1 0 - .01  - . 018  
Paraguay 65.5 1 1 - . 127  .023 
Peru 57.7 1 1 - . 016  - . 013  
Uruguay 43.8 0 0 - . 012  .005 
Venezuela 51.6 1 1 .137 .014 
Bangladesh 80.4 1 1 - . 009  .013 
Myanamar 59.3 1 1 
Hong Kong 53.1 1 0 - . 003  .059 
India 29.1 0 0 - . 008  .021 
Indonesia 68.2 1 1 .016 .051 
Iran 67.2 1 1 .037 
Israel 28.8 0 0 - . 008  .021 
Japan 29.8 0 0 - . 013  .034 

( 1 9 9 6 )  f i n d  a p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  a m o r e  e q u a l  i n c o m e  d i s t r i b u t i o n  a n d  g r o w t h  

p e r f o r m a n c e .  P o s s i b l e  c h a n n e l s  i n c l u d e  g r e a t e r  i n v e s t m e n t  in  h u m a n  cap i t a l ,  l o w e r  fe r t i l i ty ,  

a n d  l e s s  p o l i t i c a l  i n s t a b i l i t y  ( s e e  Pe ro t t i ,  1996) .  T h e  P O W E R  = 1 g r o u p  o f  c o u n t r i e s  h a v e  

a s m a l l e r  v a l u e  fo r  t h e  M I D  v a r i a b l e ,  b u t  t h e  d i f f e r e n c e  is  n o t  l a rge ,  s u g g e s t i n g  t h a t  t h e r e  i s  
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Tab~ 1. (continued) 

C3 DC3 DICRG "IT GR7090 

Korea 36.2 0 0 - .008 
Malaysia 45.8 0 0 - .005 .042 
Pakistan 67.9 1 1 - .01 .016 
Philippines 43.9 0 1 -.011 .012 
Sd Lanka 43.9 0 1 - .009 
Syria 56.7 1 1 .112 .03 
Thailand 48.8 0 0 --.012 .042 
Austria 29.2 0 0 --.007 .026 
Belgium 30.2 0 0 .024 
Cyprus 39.0 0 0 - .007 .038 
Denmark 41.2 0 0 - .008 .018 
Finland 39.0 0 0 - .005 .027 
France 32.9 0 0 - .01 .018 
Germany 34.9 0 0 - .006 .021 
Greece 39.4 0 0 - .007 .023 
Hungary 28.1 0 .023 
Ireland 34.8 0 0 - .01 .031 
Italy 28.2 0 0 - .008 .025 
Luxembourg 72.3 1 0 .025 
Malta 26.5 0 1 .003 
Netherlands 33.3 0 0 - .004 .017 
Norway 28.6 0 0 - .012 .03 
Poland 37.1 0 .001 .013 
Portugal 35.3 0 0 - .003 .033 
Spain 27.1 0 0 - .01 .024 
Sweden 34.0 0 0 - .008 .015 
Switzerland 40.5 0 0 - .002 .012 
Turkey 37.8 0 1 ~ - .009 .027 
United Kingdom 34.8 0 0 - .007 .026 
Yugoslavia 29.8 0 1 .003 .016 
Australia 33.8 0 0 - .002 .013 
New Zealand 39.1 0 0 - .005 .011 
Average 44.9 - .  002 .016 

Note: C3 is the share of the top three sectors in total manufacturing value-added in 1970 UNIDO's 
Handbook oflndustrial Statistics. DC3 takes value 1 if a country has C3 > .50. 
D I C R G  is a dummy based on the I C R G  index constructed by Knack and Keefer (1995), taking the 
value 1 for an above median value and 0 for a below median value. T T  is average terms of 
trade growth, 1970 to 1990, from the World Bank's World Tables. GR7090 is average GDP 
per capita growth, 1970 to 1990. Source: Barro and Lee (1994) 

Table 2. Summary Statistics I 

POWER = 1 0 

Y70 2004.75 4863.98 
GR7090 .009 .02 

Note: Y70 is GDP per capita in 1970 in international dollars. GR7090 is 
average annual per capita GDP growth rate over 1970 to 1990. Source: Barro and Lee (1994). 
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Table 3. Summary Statistics II 

POWER = 1 0 

GINI (LAND) .763 .638 
MID .30 .335 
SPI .63 - . 485  
HOMOG .641 .636 

Note: GINI(LAND) is gini coefficient on land distribution, 
from Persson and Tabellini (1991). MID is income 
share of  third and fourth quintiles, in or around 1960. 
SPI is an index of  sociopolitical instability. Both measures 
are from Perotti (1996). HOMOG is index of ethnolingual 
fractionalization, from Mauro (1995). 

no simple cross-sectional relationship between power and income distribution. S P I  is the 
index of sociopolitical instability reported in Perotti (1996). Political instability has been 
found to be negatively correlated with growth in several studies (see Barro, 1991, Alesina 
et al., 1996, Perotti, 1996). The S P I  index takes on a higher value the more unstable is a 
country. According to this measure, the P O W E R  = 1 group of countries appear to have 
substantially higher political instability. This suggests that power might indirectly affect 
growth via increased political instability: however, we ignore this channel in this paper. 
Finally, we look at H O M O G ,  an index of ethno-lingual fractionalization. It measures 
the probability that two randomly drawn members of the population belong to the same 
ethno-lingual group. Mauro (1995) employs this variable as an instrument for political 
stability. The average value for H O M O G  is not significantly different across the two 
groups of countries. That is to say, power is a function of more variables than just the 
ethno-lingual distribution of the population and can occur in both relatively homogeneous 
and heterogeneous societies. 

In Table 4, we report some simple regressions connecting some variables related to the 
growth process to power. In row 1, we regress the average black market premium on the 
exchange rate over 1970 to 1990 on a constant plus P 0 W E R .  The black market premium 
on the exchange rate can be viewed as a proxy for policy and tax distortions in the economy 
(Barro and Sala-i-Martin, 1995, cha. 12). P O W E R  enters positively and is significant 
with a t-statistic of 2.8. According to this finding, policy and tax distortions are more 
prevalent among the P O W E R  = 1 group of countries than among the P O W E R  = 0 
group of countries. If we interpret the black market premium as a proxy for distortions in 
the economy, this result fits well with the predictions of our model. 

Another type of distortion is to impose restrictions in international trade. From the case 
studies in Section 2, subsidizing import-substituting sectors is a popular form of government 
intervention in economies that enjoy a windfall. It is well understood that such a subsidy 
acts as a tax on exporters. In row 2, EX7085, the average ratio of exports to GDP over 1970 
to 1985, is regressed on a constant and P 0 W E R .  The P 0 W E R  variable enters negatively, 
with a t-statistic of -4.6. According to the point estimate, the average export/GDP ratio is 
12.2 percentage points lower among the P O W E R  ----- 1 group of countries than among 
the P O W E R  = 0 group of countries: this is consistent with the prediction that power 
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Table 4. Simple Regressions 

Variable Constant POWER R 2 N 

(1) BMP7090 .14 .376 .207 66 
(.03) (.13) 

(2) EX7085 .232 -.122 .074 68 
(.03) (.03) 

(3) TARIFFS .149 .117 .05 64 
(.03) (.043) 

(4) GOVC .07 .029 .04 69 
(.01) (.015) 

Note: McKinnon-White standard errors reported in parentheses. 
BMP7090 is average value of log(l+black market premium) over 
1970-90. EX7085 is average exports to GDP ratio over 1970 to 1985. 
TARIFFS is measure of own-import weighted tariff rates on intermediate 
inputs and capital goods. GOVC is average ratio of real government 
consumption expenditures, net of spending on defense and education, 
to real GDP over 1970 to 1985. Source: Barro and Lee (1994). 

raises the l ikelihood of  trade policy distortions. To further investigate this hypothesis,  we 
regress a measure of  tariffs TARIFFS on a constant and P O W E R  in row 3. P O W E R  
enters positively, with a t-statistic of  2.6, which lends additional support to the hypothesis. 
Finally, in row 4, we report  the regression of  government consumption, net of  spending on 
education and defense, GOVC on the P 0 W E R  index. This measure has been used  by 
Barro and coauthors as a proxy for the distortionary taxation burden in the economy. From 
row 5, P 0 W E R  enters positively and significantly but explains only a small fraction of  
the variation in GOVC. 

In Table 5, we present results from per capita output growth regressions. The dependent 
variable is average annual GDP per capita growth over 1970 to 1990. To control for condi- 
tional convergence effects, we include the log of initial GDP per capita Y70 and a measure 
o f  the initial stock of  human capital H70. H70 is the average years of  schooling among the 
population age twenty-five or older. In all the regressions, we also include regional dum- 
mies A F R I C A ,  A S I A ,  C A M  (Central America) ,  and L A A M  (Latin America) .  These are 
included to make certain that the P 0 W E R  variable is not simply reflecting some generic 
difference in growth performance across regions. T T  is the average annual growth rate of  
the relative price of  exports to imports (i.e. the terms of  trade) over 1970 to 1990. Barro 
and Lee (1993) and Easterly et al. (1993) find the terms of  trade to be posit ively related to 
growth performance. 

We enter P 0 W E R  both directly and interacted with the terms of  trade variable P 0 W E R  �9 
T T .  Our model  predicts that the direct effect of  P 0 W E R  on growth is negative. A second 
predict ion of  the model  is that the effect of  the terms of  trade on growth should be negative 
in countries suffering from power: that is to say, the sum of  the coefficients on T T  and 
P 0 W E R  * T T  should be negative. 
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Table 5. 1970 to 1990 Growth Regressions I 

(1) (2) (3) (4) (5) 

C -.028 .051 .044 .048 .037 
(.03) (.037) (.04) (.045) (.04) 

LOG(Y70) .006 - .002 -.001 -.001 .001 
(.004) (.005) (.005) (.006) (.006) 

H70 -.001 --.0014 -.0016 - .002 - .002 
(.OOl) 6OOl) ( . O O l )  (.OOl) (.oo2) 

TT -.101 .617 1.0 1.05 
(.054) (.323) (.53) (.47) 

POWER -.013 - .016 -.027 - .028 
(.005) (.006) (.007) (.006) 

POWER,TT --.692 -1.07 -1.19 
(.33) (.56) (.5) 

SPI -.001 
(.007) 

MID .004 
(.04) 

AFRICA --.007 - .022 --.022 --.022 --.02 
(.01) (.008) (.008) (.008) (.O08) 

ASIA .017 .006 .009 .003 .O07 
(.007) (.006) (.006) (.007) (.007) 

CAM -.01 -.014 - .014 -.01 -.01 
(.005) (.004) (.004) (.006) (.006) 

LAAM -.014 -.017 -.014 - .014 - .013 
(.005) (.005) (.005) (.005) (.006) 

/~2 .31 .37 .42 .50 .51 

N 71 56 55 46 48 

Note: Dependent variable is average annual per capita GDP growth rate 
over 1970 to 1990. McKinnon-White standard errors reported in 
parentheses. Continental dummies reported in Table 5. TT is average 
annual growth in relative price of exports to imports over 1970 to 
1990 (World Bank's World Tables). For POWER variable, see 
Table 1. For SPI and MID variables, see Table 3. AFRICA is dummy for 
countries coded 1 through 47 in Barro and Lee (1994). ASIA is dummy 
for countries coded 81-106. CAM is dummy for Central American countries 
coded 48 and 49 and 51 through 65. LAAM is dummy for Latin American 
countries coded 67 through 78. 

A s  a b e n c h m a r k ,  w e  exc lude  P O W E R and  P O W E R �9 T T in  the  first  r egress ion ,  r epo r t ed  

in  c o l u m n  1. T h e  ini t ia l  i n c o m e  and  h u m a n  capi ta l  va r iab les  are  w e a k e r  than  in  B a r r o  (1991)  

a n d  M a n k i w ,  Romer ,  a n d  Wei l  (1992) .  Th i s  c an  b e  exp l a ined  b y  mul t i coUinea r i ty  b e t w e e n  
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these variables and the P 0 W E R  variable, the absence of the investment ratio from the 
set of explanatory variables--it is an endogenous variable according to our model--and 
the omission of variables capturing political instability, policy distortions, and other factors 
found to be important in more comprehensive studies such as Barro and Sala-i-Martin 
(1995). We excluded these variables because of the comparatively few data points we have 
for our P 0 W E R variable. 

The A S I A ,  CAM,  and L A A M  dummies are significant and enter with the expected signs. 
The A F R I C A  dummy enters with the expected sign but is not significant. The terms of 
trade T T enter negatively and with a t-value of -1 .9 .  This finding can be reconciled with 
the results of previous studies by noting that we are studying a different time period and a 
different sample of countries. In column 2, we add the dummy variable P O W E R  to the 
baseline regression. The P O WE R variable is negative and significant. The point estimate 
of - 1 . 3  indicates the P O WER = 1 group of countries have an average growth rate that is 
1.3 percentage points lower than the P 0 W E R  = 0 group of countries. 

In column 3, we also add the interaction term P O W E R  �9 T T  to the specification. 
P 0 W E R  still enters negatively and significantly, with a t-value of 2.7. The point estimate 
is raised to -1 .6 .  In addition, the sum of T T  and P O W E R  �9 T T  is negative, which is 
consistent with the predictions of our model. Notice that, in contrast to column 1, T T  now 
enters positively. That is to say, the P 0 W E  R variable dichotomizes growth responses 
to terms of trade shocks. On average, the P O W E R  = 0 group of countries display a 
positive relationship between the terms of trade and growth and the P O W E R  = 1 group 
of countries display a negative relationship. This dichotomization nearly fits the predictions 
of the model and underlines the message that adjustment to a shock critically depends on 
the political equilibrium in a country. Moreover, the A F R I C A  dummy is now significant 
but the A S I A  dummy is no longer significant. 

As an additional check on the contribution of the P 0 W E R  variable in explaining growth 
performance, we inspected the residuals from columns 1 and 3. Of the thirty-seven countries 
with a growth rate below that predicted by the baseline regression reported in column 1, the 
average "overprediction" of the growth rate was 1.0 percentage points (the average growth 
rate of this group of countries over 1970 to 1990 was 0.64 percent per annum). Among 
this group of countries, the average "overpredlction" of the growth rate in column 2 was 
reduced by one,third to 0.68 percentage points. That is to say, the P 0 W E R  variable is 
helpful in partially explaining the performance of the group of countries that are "losers" 
in growth performance, in the sense of growth outcomes below that predicted by a baseline 
growth regression. 

In columns 4 and 5, we include S P I ,  an index of sociopolitical instability, and M I D ,  
the income share of the third and fourth quinitiles in the income distribution, as additional 
control variables. We  discussed above the potential role of these variable in economic 
growth. The inclusion of these variables in fact strengthen the size and significance of 
both the direct and interacted effects of the P O W E R variable. Both S P I and M I D are 
individually insignificant here, possibly due to multicollinearity with the P 0 W E R variable 
and the inclusion of regional dummies. 

It might be objected that our measure of industrial concentration is proxying for a small 
aggregate manufacturing sector. A country that has a small manufacturing base may be 
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heavily dependent on the primary sector for exports. An improvement in the terms of trade 
may push resources into the primary sector, which has a lower capacity for technological 
progress than the manufacturing sector, and hence depress the growth rate by a Dutch disease 
effect (see Sachs and Warner, 1995). To guard against this objection, we develop a second 
dummy variable D P R I M ,  which takes the value of 1 if a country is in the top third of 
countries, when ranked by the share of the agricultural and mining sectors in total exports in 
1971, and 0 otherwise. 4 The correlation between the manufacturing concentration index C3 
and the primary sector share in exports is .55. In Table 6, we report regressions that compare 
the performance of this variable relative to the P O W ER variable. In column 1, D P R I M is 
added on its own to the baseline regression. It is negative, consistent with the Dutch disease 
hypothesis, but is insignificant. In column 2, an interaction term multiplying D P R I M  and 
the terms of trade is included in the regression. According to the Dutch disease hypothesis, 
this interaction terms is predicted to be negative because a terms of trade improvement 
pushes resources into the stagnent primary (export) sector. Although the interaction term 
is negative, it is not significant. Finally, in column 3, we report a regression that includes 
interaction terms between the terms of trade and each of P 0 W E R  and D P R I M .  As in 
Table 5, P O W E R  and the interaction term P O W E R  �9 T T  are negative and significant. 
While D P R I M  enters negatively, the interaction term D P R I M  �9 T T  is positive, and both 
have small coefficients and are insignificant. The evidence in Table 6 suggests that our 
P 0 W E R  variable is not capturing a Dutch disease effect or just reflecting a dependence 
on primary exports. 

According to our theoretical model, under the maintained hypothesis, the existence of 
powerful groups, coupled with a lack of institutional barriers to discretionary redistribution, 
depresses the post-appropriation rate of return on investment. It follows that, all else equal, 
the investment share in countries suffering from the existence of powerful groups should be 
lower than in other counties. A second prediction is that the investment responds negatively 
to an improvement in the terms of trade in countries that suffer from power concentration. 
In column 1 of Table 7, we report a baseline investment regression for 1970 to 1990. 
Controlling for continental effects, the investment/GDP ratio is significantly increasing in 
the level of initial income. Initial human capital enters positively and the terms of trade 
negatively but both are insignificant. Investment is significantly lower in Africa and South 
America than elsewhere. 

In column 2, the P O W E R dummy variable is added to this baseline regression. P O W E R 
enters negatively and significantly. The point coefficient estimate of - .047  indicates that 
the investment/GDP ratio is on average 4.7 percentage points lower in countries with power 
concentration relative to other countries. This finding is consistent with the predictions of 
our theoretical model. In column 3, the interaction term P O W E R  �9 T T  is added to the 
specification. In this regression, the direct effect of the T T  variable enters positively, but 
the interaction term is negative. According to these point estimates, an improvement in the 
terms of trade raises investment in the P O W E R  = 0 group of countries and has a zero 
effect on investment in the P O W E R  = 1 group of countries, but these effects are not 
statistically significant. The direct effect of P 0 W E R  remains negative and significant. 

In columns 4 and 5, we include the S P I  and M I D  variables as additional regressors. 
Each enters with the expected sign but is insignificant. The inclusion of these variables 
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Table 6. 1970 to 1990 Growth Regressions II 

(1) (2) (3) 

C -.027 -.027 .045 
(.038) (.039) (.047) 

LY70 .006 .006 -.0008 
(.005) (.005) (.006) 

H70 -.0013 -.0013 -.0017 
(.0014)) (.0014) (.0011) 

TT --.11 - .10 .592 
(.059) (.062) (.335) 

POWER -.014 
(.006) 

POWER*TT -.681 
(.34) 

DPRIM -.0018 -.0018 -.0018 
(.007) (.007) (.008) 

DPR1M*TT -.007 .017 
(.11) (.10) 

AFRICA -.006 -.006 -.023 
(.011) (.011) (.01) 

ASIA .018 .018 .01 
(.007) (.007) (.007) 

CAM -.01 -.01 -.015 
(.006) (.006) (.006) 

LAAM -.014 -.014 -.015 
(.007) (.007) (.006) 

k 2 .32 .31 .41 

N 69 69 53 

Note: See note to Table 5. DPRIM is a 0-1 dummy variable taldng 
the value of I if 1971 primary share of exports is in the top one 
third of the sample of countries. Source: World Bank's World Tables. 

237 

weakens  the signif icance of  the P 0 W E R  variable and the interact ion term P 0 W E R .  T T  

has the wrong sign and  is insignificant.  One  p rob lem is that the n u m b e r  of  observat ions is 
smal ler  for these regressions,  reducing available degress of  freedom, mak ing  it difficult to 
separately identify the effects of  power, income inequal i ty  and  polit ical  instability. These 
weaker  results for inves tment  may  also reflect that transfers to powerful  groups are effected 
via  publ ic  inves tment  projects, as in Tornell  and Lane  (1994), so that observed inves tment  
does not  fall commensurate ly .  

Final ly,  in co lumn  6, we explore the alternative hypothesis  that what  counts is dependence  
on  the pr imary  sector for exports by adding D P R I M  and the interact ion term D P R I M  * 
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Table 7. 1970 to 1990 Investment Regressions 

(1) (2) (3) (4) (5) (6) 

C -.069 .026 .039 -.03 -.004 .055 
(.127) (.128) (.13) (.14) (.14) (.15) 

LY70 .036 .029 .028 .036 .026 .028 
(.017) (.016) (.016) (.017) (.017) (.018) 

H70 .0037 .0002 .001 --.003 .0001 --.002 
(.005) (.004) ( .004)  (.004) (.005) (.003) 

TT -.045 .07 1.7 -.87 -1.39 2.26 
(.20) (.20) (1 .27)  (1.63) (1.63) (1.26) 

POWER --.047 --.058 -.047 --.051 -.073 
(.021) (.023) (.033) (.028) (.02) 

POWER*TT - 1.68 1.08 1.82 -2.59 
(1.26) (1.6) (1.66) (1.24) 

DPRIM .049 
(.02) 

DPRIM*TT .34 
(.26) 

AFRICA -.06 -.058 -.06 -.047 -.048 -.079 
(.028) (.03) (.03) (.03) (.03) (.033) 

ASIA -.004 -.017 -.012 -.015 -.016 -.012 
(.026) (.027) (.028) (.03) (.029) (.03) 

CAM - . 0 6 8  -.064 - .062 -.039 - .04 - .043 
(.02) (.025) (.027) (.03) (.028) (.023) 

LAAM - . 048  -.055 -.048 -.039 -.058 -.074 
(.02) (.023) (.022) (.028) (.027) (.021) 

1~2 .51 .52 .52 .58 .52 .58 

N 86 63 61 50 53 61 

Note: Dependent variable is average investment to GDP ratio, 1970 to 1990. 
See note to Table 5. Source: Barro and Lee (1994). 

T T.  The  direct  effect  o f  the terms of  trade is posit ive,  the interact ion term P 0 W E R  �9 T T 

is negat ive  and significant,  and the other  interact ion te rm has a small  coeff ic ient  and is 

insignificant.  Moreover ,  the sum of  the coefficients  on T T and P 0 W E R  * T T is negat ive  

and signif icant  at the 10 percent  level.  The  direct  effect  o f  the P 0 W E R  variable is negat ive  
and signif icant  and that o f  D P R I M  is posi t ive  and significant. The  ev idence  f rom this last  

regression,  then, provides  support  for the predict ion of  the mode l  that power  concentra t ion  

depresses  inves tment  and that such countries respond to improvements  in the terms o f  trade 
by reduc ing  investment .  5 
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Summarizing the empirical results, we find support for the main predictions of our model. 
The existence of powerful groups, as proxied by the P O W E R  dummy variable, signifi- 
cantly depresses growth performance. Moreover, countries suffering from the existence of 
powerful groups respond negatively to positive terms of trade shocks. In contrast, countries 
that are free from powerful groups respond positively to such shocks. Qualitatively similar, 
but weaker, results obtain for the behavior of investment. The growth results are robust to 
the inclusion of political instability and income inequality as additional control variables 
and to consideration of the alternative hypothesis that what really matters is dependence on 
the primary sector for exports. This dichotomous set of results suggests both that political 
structure is important in predicting country adjustment to shocks and that studying distur- 
bances, such as movements in the terms of trade, is a potentially fruitful way to highlight 
differences in political structure across countries. 

5. Conclusion 

We have addressed two anomalies in economic growth. Why is it that some resource-rich 
countries tend to have lower growth rates than resource-poor countries? And why is it 
that many countries that enjoy terms-of-trade windfalls end up with lower growth rates? 
To explain these puzzles we extend the standard neoclassical growth model by replacing 
the representative agent with multiple powerful groups. This allows us to endogenize 
redistribution and therefore to break the inflexible link between raw rates of return and 
growth rates that exists in representative agent models. 

We explain the above-mentioned anomalies by introducing a new concept, the voracity 
effect--a  more than proportional increase in redistribution in response to a windfall or an 
increase in the raw rate of return. We show that in an economy with powerful groups 
and weak institutions that limit redistribution the voracity effect operates, if the elasticity 
of intertemporal substitution is high enough. That is, there exists a negative relationship 
between the growth rate and raw rates of return--which are positively correlated with 
abundance of resources and with terms of trade improvements. 

Finally, we provide some empirical evidence in support of the mechanism we propose. 
The POWER dummy variable that we develop successfully dichotomizes countries into a 
group that has slow growth and responds negatively to terms of trade shocks and a group 
with relatively higher growth and a positive response to terms of trade shocks. Moreover 
this finding is robust to the inclusion of additional control variables such as dependence on 
primary exports, high income inequality, and political instability. 
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Notes 

1. This case corresponds to the first best. 

2. x* is the unique s•hiti•n because ( • 6) is a system •f n •inear•y independent equati•ns in n unkn•wns. 

3. See Lane and Tornell (1955) for a more detailed discussion of the perils of constructing such a proxy. 

4. From the World Bank's World Tables. 

5. We also performed regressions for the 1965 to 1990 period for a smaller set of  countries. In that sample, the 
variable P O W E R  remains significant in explaining growth and investment rates. However the evidence on 
the terms of trade effect is weaker, due to multicollinearity problems. 
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