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Are windfalls a curse?
A non-representative agent model of the current account
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Abstract

A puzzling feature of temporary terms of trade booms is that some countries have
responded to such windfalls by running current account deficits. Furthermore, those
countries that ran current account deficits failed to attain greater post-boom growth rates,
indicating the deficits were consumed or invested in low quality projects. The point we
make is that the structure of the fiscal process is critical in determining outcomes. If fiscal
control is unitary, then the consumption-smoothing effect is operative, and representative-
agent models of the current account have predictive power. However, if control is divided
among several fiscal claimants, a voracity effect appears which counteracts the consumption
smoothing effect, leading to a deterioration of the current account in response to a positive
temporary shock. We model the interaction among fiscal claimants as a dynamic game and
show that in equilibrium aggregate appropriation increases more than the windfall itself.
This results in a deterioration of the current account. We also show that all the windfall is
dissipated, with the country experiencing no increase in welfare.  1998 Elsevier Science
B.V.
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1. Introduction

A puzzling feature of temporary terms of trade booms is that some countries
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Table 1
The Coffee Shock, 1975–79

GTT D(CA /X)

Cameroon 19.2 14.7
Colombia 20.1 29.7
Costa Rica 9.4 211.8
Cote d’Ivoire 19.4 211.3
Kenya 7.9 24.9

GTT5100*log(mean(TT . . . TT ) /TT ) where TT is terms of trade index. D(CA /X)51976 1979 1975

100*(mean(CA . . . CA )2CA ) /X where CA is current account after official transfers and1976 1979 1975 1975

X is exports in 1987 US constant dollars. Cameroon’s current account surplus is likely understated
because of secrecy of government’s overseas investment fund during this period. Source: World Bank’s
World Tables.

2have responded by running current account deficits. During the 1975–79 coffee
shock, for instance, Costa Rica, Cote d’Ivoire and Kenya exhibited serious
deterioration in their external balances (see Table 1). The 1975 coffee shock was
clearly transitory since it was caused by a severe frost in Brazil, which destroyed a
high proportion of the coffee trees. In another episode—the 1979–82 oil shock—
Mexico and Nigeria rapidly accumulated external debt (see Table 2). It is worth
noting that other countries responded to the same shocks by improving their
external positions. During the coffee shock, other coffee producers such as
Cameroon and Colombia experienced improvements in their current account
positions (see Table 1); during the oil shock, other oil exporters also accumulated
foreign assets (see Table 2). This neoclassical pattern of adjustment in these
countries highlights the perverse character of the path for the current account in
the former set of countries.

Table 2
The Oil Shock, 1979–82

GTT D(CA /X)

Mexico 7.94 224.53
Nigeria 16.14 220.58
Norway 6.22 10.08
Qatar 16.53 11.86
Saudi Arabia 19.72 22.75
United Arab Emirates 16.53 10.89

GTT5100*log(mean(TT . . . TT ) /TT ) where TT is terms of trade index. D(CA /X)51980 1982 1979

100*(mean(CA . . . CA )2CA ) /X where CA is current account after official transfers and1980 1982 1979 1979

X is exports in 1987 US constant dollars. Source: World Bank’s World Tables.

2See Gelb (1988); Gavin (1993); Little et al. (1993) for descriptions of perverse country adjustment to
terms of trade windfalls.
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In those countries that experienced current account deteriorations, government
expenditure, not private absorption, appears to have played a major role in the

3transmission of these shocks. It seems that a common feature of these episodes
was a ‘‘voracity effect’’: windfalls led in several cases to an increase in
expenditure that exceeded the size of the windfall itself. Conditions of fiscal
euphoria, in which the finance minister was unable to stop the demands for greater
resources from strong fiscal claimants, developed. Constraints on public spending
were relaxed and the increase in domestic absorption exceeded the income gain
from the terms of trade windfall, resulting in a current account deterioration.

Another feature of these episodes is that those countries that ran current account
deficits failed to achieve higher post-boom growth rates, indicating that the deficits
were either consumed or invested in low return projects (see Deaton, 1992; Gelb,
1988; Little et al., 1993). Country studies describe how in many instances white
elephant projects were undertaken, with systematic cost and time overruns, and
how local leaders clamored for federal revenues to be directed to inefficient local
projects or used to finance consumption sprees that benefited their constituents and

4patronage networks.
Standard representative-agent models typically explain the variation in the

current account response to terms of trade shocks by looking at the perceived
duration of shocks. According to the representative agent model, there will be an
improvement in the current account if the positive shock is perceived as
temporary, and a deterioration if the shock is perceived to be permanent and

5 ,6induces a strong investment response. This approach may be well-suited to the
analysis of the OECD economies. However, it appears that something additional is
going on that is important in the data for some non-OECD countries. From the
anomalous current account responses described above, it seems that positive
shocks are correlated with an increase in redistributive activity, as powerful groups

3A recent World Bank report emphasizes the centrality of fiscal policy in determining success in
managing a terms of trade boom (Varangis et al., 1995).
4Murphy (1983) studies 1614 projects of $100 million or more that were undertaken between 1970 and
1979 in 90 developing countries. She finds that 95 percent of the projects had a cost overrun of at least
100 percent, and 98 percent of projects had time overruns between 1 and 2 years. Kaufman (1991) uses
data on economic rates of return (EER) after completion of 1200 projects financed by the World Bank
and IFC during the 1970s and 1980s over 58 LDCs. Even for this closely supervised sample, he
estimates that the likelihood of a negative ERR is 13 percent in countries with high ‘‘policy
distortions,’’ while it drops to 5 percent in low distortion countries. The likelihood of an ERR,10
percent is just 64 percent for high distortion countries, while it increases to 76 percent in low distortion
countries.
5See Backus et al. (1994); Glick, Rogoff (1995); Mendoza (1990); Obstfeld (1982); Obstfeld, Rogoff
(1995); Razin (1993); Sachs (1982).
6In the presence of tradeable and non-tradeable goods, a negative current account response to a
temporary terms of trade improvement is a possibility in a representative agent model if the
intertemporal elasticity of substitution is less than unity. This is due to changes in the consumption-
based interest rate (see Svensson, Razin, 1983; Dornbusch, 1983).
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within society attempt to appropriate the windfall. In OECD economies, dis-
cretionary redistribution is limited by well-developed checks and balances in fiscal
institutions. In developing countries with weak fiscal institutions, this redistributive
channel may in fact be the most important factor in adjustment to terms of trade
windfalls. The representative-agent model is not designed to capture this

7phenomenon.
In this paper we present a model of the current account that emphasizes the

fiscal process in the transmission of shocks. The model is an extension of a simple
representative agent model, which allows for the existence of several fiscal
claimants that engage in a dynamic game. In addition to the standard consumption-
smoothing effect, this setup allows us to characterize a new effect: the voracity
effect (i.e., a more than proportional change in fiscal appropriations in response to
a terms of trade shock). The punchline is that the key in determining the sign of
the current account’s response to a shock is the nature of the fiscal process. When
the fiscal structure is unitary, or when power is dissipated among many groups so
that no individual group can influence fiscal policy, only the consumption-
smoothing effect is present and the representative-agent model has predictive
power. When a few strong groups compete over fiscal resources, however, the
voracity effect offsets consumption-smoothing and generates the anomalous
behavior outlined above.

Our argument is based on the observation that inefficient activities, such as
unprofitable investment projects, are mechanisms that allow a fiscal claimant to

8appropriate public assets, and keep them safe from other strong groups. Such a
mechanism allows groups to store these assets in ways that make it impossible for
other strong groups to appropriate them. These appropriated resources can be spent
by the group at any time it desires—for its own benefit, to benefit its constituents,
or for patronage purposes. One example is white elephant projects, many of which
have built-in kickbacks that are deposited in secret bank accounts. Another is the
appropriation of public assets for pork-barrel projects or for programs that generate
unproductive jobs. Although socially inefficient, such programs ensure a flow of
funds to the constituents of the powerful group. The privileged recipients will have
incentives to make donations and work hard in getting votes for the party. Indeed,

7Perotti (1996) also studies the relationship between fiscal policy and the current account, in a voting
model in which income classes have different spending and taxation preferences.
8These strong groups are spending ministries, provincial governments, state owned enterprises and
large private holdings among others. It is well documented that SOEs and provincial governments are
important sources of pressure on fiscal policy (see Floyd et al., 1984; Little et al., 1993). The ability of
SOEs to extract resources from the fiscal budget derives in part from the fact that SOEs typically are
required by politicians to achieve objectives unrelated to economic efficiency, such as the provision of
employment for political supporters of the government or charging prices below cost on politically
sensitive goods (see Shleifer, Vishny, 1994).
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if the strong fiscal claimant is booted from power in the future, the constituents
9would lose their unproductive jobs and pork-barrel contracts.

We formalize these ideas by assuming that powerful groups can accumulate
wealth in two ways: by permitting growth in the stock of commonly-owned public
assets, or by appropriating resources from the fiscal budget and saving via a
closed-access accumulation technology. The trade-off is that the closed-access
technology has a lower rate of return, but public assets suffer from a common pool
problem in that they can be appropriated by other groups.

From the perspective of powerful groups as a whole, it is more efficient to let
the central government invest any windfall, for instance in an overseas investment
fund, and allocate to each group resources whenever it needs to make a transfer to
its constituents. However, if there is common access to the fiscal budget, this is not
an equilibrium because, like fishermen in unregulated waters, fiscal groups act
opportunistically. A group that tries to conserve the stock of public assets by
refraining from appropriation has no reason to believe it will gain from its
sacrifice: the assets it has spared will be captured by some other group. On the
contrary, if the group appropriates more public assets now, it will be the richer for
it. Although there will be fewer public assets in the future, the cost will not be
borne by it alone, but shared among all the groups.

Given the superior raw (i.e. pre-appropriation) rate of return on commonly-held
public assets, there exist two Markov perfect equilibria. In the extreme equilib-
rium, there is an all-out fiscal war in which every group appropriates as much
public assets as it can. In the interior equilibrium, each group limits its
appropriation rate: each group sets its appropriation rate so that the post-appropria-
tion return on commonly-held assets is equal to the rate of return offered by the
private domain storage technology.

Suppose now that there is an improvement in the terms of trade that expands
national income and hence tax revenue. This increases the raw growth rate of
public assets [i.e. the pre-appropriation rate of return]. With a higher pre-
appropriation public rate of return, a given group can now increase its appropria-
tion rate and still leave others with a post-appropriation rate of return which is
equal to the rate of return on their private technology. We show that since all the
groups take advantage of this opportunity, in an interior Markov perfect equilib-

9The following quote about Cote d’Ivoire is revealing: ‘‘ . . . lobbying for local benefits and pork barrel
projects remained primarily the preserve of a privileged few who had access to government decision
making... Their purpose appears to have been to build followings that could be counted upon to move
into the streets when the patron’s power was challenged. Such local benefits went primarily to the home
areas of the President, the party chief . . . , army chief . . . , and the Coulibaly family. Despite
complaints . . . , many other regional capitals were underfunded and without basic services.’’ Widner
(Widner, 1994, p. 133).
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rium aggregate appropriation must increase by more than the windfall [this is the
voracity effect]. This reduces the growth rate of public assets during the period of
the boom, and a current account deterioration results regardless of whether the
shock is temporary or permanent. This result stands in sharp contrast to the
predictions of representative-agent models of the current account (with constant
discount factors), in the case of temporary shocks.

We also show that all the gains from the windfall are dissipated. The positive
shock does not lead to an increase in the growth rate of the economy, nor to an
increase in welfare: as aggregate appropriation out of public assets grows more
than the windfall, a greater share of resources ends up allocated to low return
activities. This reduces the average growth rate in the economy. In equilibrium the
increase in the raw growth rate of public assets is completely counteracted by this
asset reallocation. In other words, under a divided a fiscal process, the squandering
of the windfall is not a policy mistake. It is the equilibrium response of rational

10fiscal claimants even though they are aware that the windfall is temporary.
Another result of our analysis is that the voracity effect is nonlinear in the

number of groups with access to fiscal resources. It is not operative if there is a
unitary fiscal structure (n 5 1). If n 5 2, the voracity effect is maximized, and it
decreases as n grows.

The reason we develop a dynamic model in which fiscal appropriations vary in
response to shocks instead of a setup where the government simply spends all it
can when it can is that, in the latter setup, one could not speak about an increase in
voracity [i.e. an increase in the proportion of public assets appropriated by fiscal
claimants]. In such a setup, appropriation would be at its maximum during every
period anyway. Therefore, one could not explain the anomalies mentioned above,
which depend crucially on changes in the appropriation rate. Moreover, if the
government were to appropriate all it could when it could, it would be troublesome
to even speak of a current account.

Furthermore, it might be argued that short-term horizons on the part of
policymakers importantly contribute to the fiscal euphoria phenomenon we are
interested in. This consideration is in fact not fundamental. One interpretation of
our model is that power alternates among different groups. When in power, a
group has complete autonomy over fiscal policy. A group that knows it will be
replaced, although it has the opportunity to appropriate as much as possible while
it is in power, does not do so. Its appropriation will be limited by the knowledge
that, even if it is replaced, it may return to power at some future date and hence
the group will want to maintain some stock of public assets, given that the raw rate
of return on public assets exceeds that on privately-held resources. This ‘‘alternat-
ing governments’’ game is similar to the one that we study in this paper.

The structure of the paper is as follows. In Section 2, some of the case study

10A similar point is made by Blanchard et al. (1994). They document how windfalls from lawsuits won
by publicly traded firms were used by managers in ways that did not maximize shareholders’ value.
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evidence on terms of trade shocks is discussed. In Section 3, the model is laid out
and the results are derived. Section 4 concludes.

2. Adjustment to terms of trade shocks: case study evidence

This section draws on the World Bank studies, collected in Gelb (1988) and
Little et al. (1993), of country adjustment to terms of trade shocks. A particularly
striking episode is the coffee price shock of 1975–79. In July 1975, frost destroyed
a substantial proportion of Brazil’s coffee trees [which take about four years to be
replaced]. As a result coffee prices increased 216 percent in 1975–77 before
declining in 1978–79. The magnitude of this shock for coffee-exporting nations
was large (see Table 1). The increase in coffee prices was clearly expected to be a
temporary phenomenon and would be reversed when Brazilian production
recovered to previous levels. The 1975–79 coffee shock, then, provides a natural
experiment of an unanticipated, temporary disturbance for which the representative
agent model delivers a clear prediction of current account improvement.

From Table 1, it is evident that Cameroon and Colombia succeeded in
improving their current account positions during the period of high coffee prices
but that Costa Rica, Cote d’Ivoire and Kenya suffered significant deterioration in
their external accounts. It is also apparent that Cameroon and Colombia, which
adjusted prudently to the shock, had different fiscal systems to Costa Rica, Cote
d’Ivoire and Kenya, which did not. Cameroon had moved from a pluralist to a
unitary government in 1972 under President Ahidjo. Ahidjo’s autonomy, achieved
by repression of rival power blocs, allowed the government to act in a forward-
looking manner, given rival groups’ lack of access to the fiscal budget. In
Colombia, the government allowed a large fraction of the windfall to pass through
directly to individual coffee farmers. Moreover, the proportion of the windfall that
accrued to the government via higher tax revenues was set aside and invested
overseas. This prudent fiscal behavior reflected the determination by the political
elite in Colombia to act in a cooperative manner following the vicious civil war of
the 1950s (see Little et al., 1993).

In Costa Rica, the civil war of the late 1940s led to the design of a constitution
that provided for the establishment of ‘‘autonomous institutions’’ free of presiden-
tial influence (two hundred were created by 1969). The proliferation of the
autonomous institutions, intended as a check on presidential power, had the effect
of dividing control over the fiscal process in Costa Rica. Coupled with a
development strategy that emphasized the role of the government as a financier of
politically-connected private firms, this set-up invited a spending frenzy by these
firms in the wake of the coffee boom. Remarkably, CODESA, the state holding
company that invested in many of these firms, was granted direct access to Central
Bank financing and external borrowing. This expansion in activities was highly



90 A. Tornell, P.R. Lane / Journal of International Economics 44 (1998) 83 –112

unprofitable, with losses never less than 25 percent of sales in each year (see
Gonzalez-Vega, Cespedes, 1993).

Since independence, formal power in Cote d’Ivoire was concentrated in the
11hands of President Houphouet-Boigny. Although the president had enormous

formal powers, his survival was dependent on satisfying numerous local chiefs,
allowing these actors to have effective access to government resources. The timing
of the coffee windfall coincided with tensions among regional elites and large
projects were inaugurated in regional centers. In addition, during the 1970s, the
president had to attempt to reduce the wealth gap between the dominant south and
the central and northern ethnic groups in order to maintain the stability which was
perceived as the cornerstone of his regime. Kenya exhibited a similar political
economy during this period: tribal differences run deep and the political leadership
survived in power only by satisfying the fiscal demands of key local supporters.

The 1975–79 coffee shock, in summary, provides a natural experiment in
country adjustment to a temporary positive terms of trade shock. Cote d’Ivoire,
Costa Rica and Kenya adjusted incautiously to the windfall, whereas Cameroon
and Colombia succeeded in banking much of the increased revenues, allowing for
the maintenance of higher consumption after the boom was over. We have argued
that the differences in fiscal structures described above help explain this variation
in adjustment behavior.

The 1979–82 oil shock provides further evidence along these lines (see Table
122). Nigeria, a country with a political system riven by competing factions and

weak countervailing institutions, managed to accumulate a large foreign debt
during this period, despite remarkable improvements in their terms of trade
(Bangura, 1987). Mexico also responded perversely to the shock by running up
foreign debt (see Fig. 1). The preeminent position of the PRI in the Mexican
political system rested on a system of patronage of key groups, such as regional
barons and public labor unions: these groups clamored for a share of the oil
windfall, government spending rocketed and a current account deterioration
occurred. Moreover, in these countries, this debt accumulation was not ploughed
into productive investment projects, as reflected in the dismal recent growth

13performance of these two countries. In contrast, Norway and the Gulf nations
typically responded in neoclassical fashion to the oil windfall.

11His tenure ended only with his death in January 1994.
12The 1979–82 oil shock had a substantial temporary component. One factor behind the oil price
increase was the revolution in Iran: actors expected the oil price to decline once the supply of oil from
Iran was restored. The contemporary trade journals cited the large stockpiles in oil-importing countries
and the prospect of global recession as further reasons why the price increase would not be sustained
[see Petroleum Economist, Oil and Gas Journal]. Salomon Bros. argued that the OPEC price increase
‘‘in reality should be viewed as a two-year increase’’ (Oil and Gas Journal, 1 /29 /79). More generally,
Deaton, Laroque (1992) show that commodity prices do not display high persistence. They find that for
a sample of thirteen commodities over 1900–87, the average persistence of a price shock, as measured
by the normalised spectral density at frequency zero, is only .17.
13See Lane, Tornell (1995), (1996).
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Fig. 1. Double scales. TTMEX is the Mexican terms of trade index; CURRMEX is the current account
(after official transfers) in constant 1987 US dollars. Source: World Bank’s World Tables.

Finally, we should also note that a country’s propensity to suffer from voracity
can change over time. A good example is Chile (Velasco, 1993). During the 1960s,
a period of intense political competition, temporary improvements in the copper
price were met by increased foreign borrowing. In contrast, the Pinochet regime of
the 1970s and 1980s, which had a centrally controlled fiscal process, responded in
neoclassical fashion to terms of trade fluctuations.

The lessons from these country studies are as follows. Although the distur-
bances were indeed expected to have a substantial temporary component, so that
policies leading to an improvement in the current account were appropriate from a
social welfare perspective, accumulation of foreign debt often resulted. Second, a
common feature of these episodes is that the bulk of windfalls accrued to the
governments of these countries. Third, the savings, investment and current account
responses to these shocks were closely linked to the prevailing fiscal structure and
were perverse in those countries in which the fiscal structure was of a common

14pool type. Conversely, countries that operated under a unitary fiscal process—in
which adequate controls were imposed on each group with access to the fiscal
budget—were better able to avoid such fiscal euphoria and to adjust in the manner

14We emphasise the savings and investment dimensions of adjustment. The effects of a terms of trade
boom on the real exchange rate and on the traded sector have been extensively analyzed in the
literature. See Corden, Neary (1982); Neary, van Wijnbergen (1986); Gavin (1993).
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prescribed by the representative agent model. In addition, the subsequent growth
performances of those countries that responded perversely to the windfalls were
poor, indicating poor quality in the investment projects that were undertaken.

Although this section has focused on positive terms of trade shocks, a
symmetric account holds for terms of trade declines. A good example is Mexico
after the 1986 collapse of the oil price. The decline in oil revenues led to a
strongly improved fiscal performance as groups that had enjoyed the fiscal benefits
from the oil revenues were weakened and reformist technocrats were able to assert
control over the fiscal process (see Tornell, 1995).

Finally, we should re-iterate that the fact that a fiscal process is nominally
unitary (e.g. an autocratic leader having executive control over public expenditure)
does not mean it is unitary in practice—for instance, as in Cote d’Ivoire, an
autocrat may depend on the support of provincial bosses to remain in power.
Similarly, a federal fiscal structure in itself does not imply the existence of a
common pool problem. According to our theory, what matters is whether the
potential claimants have the effective power to appropriate resources from the
fiscal budget.

3. The model

In order to analyze the effects of terms of trade shocks, we consider a two-good
economy: an exportable good that is not consumed domestically, and an
importable that is the numeraire. Since we want to focus on fiscal expenditure, we
will consider separately the government sector and the private sector. We will
deviate from the existing literature in that current account dynamics will be
generated entirely by redistributive activities in the government sector. They will
not be generated by the savings and investment decisions of the private sector. The
only role played by the private sector is as the conduit through which terms of
trade shocks affect the economy.

By setting the tax rate to capture all the surplus from production, the
government absorbs any terms of trade gains (or losses) experienced by the private
sector. To sharpen the analysis, we assume that domestic private agents do not
save. Thus, the current account is determined by fiscal policy. Powerful groups in
the government sector can collectively save fiscal revenue by increasing the
holdings of government foreign assets, thereby improving the current account.
Alternatively, each powerful group can choose to appropriate resources from the
collectively-held foreign assets of the government and expand its own wealth (or
power). The effect of this reallocation from foreign to domestic investments is to
induce a deterioration of the current account.

The main result of this section is that a terms of trade improvement will
unambiguously lead to a current account deterioration, regardless of whether the
shock is expected or unexpected, and whether it is perceived as permanent or
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transitory. This is due to the voracity effect that we outlined in the introduction:
the increase in fiscal revenue generated by the terms of trade windfall induces a
more than proportional increase in aggregate appropriation by fiscal groups from
the common pool of government foreign assets. Via this reduction in government
foreign assets, the voracity effect generates a deterioration in the current account.

In Section 3.1, we describe the structure of the government sector in our model
economy; in Section 3.2, we turn to the private sector. The specification of the
path for the terms of trade is laid out in Section 3.3. In Section 3.4, we derive the
equilibrium of the fiscal appropriations game for the divided government case; in
Section 3.4.1, we analyze the equilibrium response to a terms of trade shock.
Section 3.5 presents the contrasting unitary government case and Section 3.6
exploits the results from the fiscal appropriations equilibrium to derive the
behavior of the current account and show the perverse response of the current
account to a temporary terms of trade improvement in the divided government
case.

3.1. The government sector

This sector consists of n groups that have the power to appropriate fiscal
resources. Each group derives utility from the public expenditures it realizes d (t).i

We can interpret these expenditures as publicly-provided goods and services,
government payrolls, production and consumption subsidies and direct income
transfers. The powerful groups might include spending ministries, provincial
governments, labor unions, trade associations and members of the legislature,
amongst others. These groups do not maximize the representative consumer’s
welfare as in the standard models. Rather, the objective function of group i is

` s (s 21) /s 2d t]]E d (t) e dt (1)is 2 10

We can think of this objective function as reflecting the benefits to a powerful
group of providing transfers to its constituents.

Next we describe the budget constraints of the powerful groups. Each group has
access to aggregate fiscal resources, in the sense that during each instant, it can

¯appropriate up to a proportion x of aggregate fiscal assets. Note that, unlike the
representative agent case, the expenditures of each group need not match its fiscal
appropriations period by period when there are multiple groups sharing a common
pool. It is only over the long run that these decisions are linked. This is because a
group may find it optimal to appropriate some amount of public assets in a certain
period, given that commonly-held assets are open to appropriation by other groups.
However, it may suit the group to store its appropriation privately and spend at a
later date. In the representative-agent case the decisions of what to appropriate and
consume are identical because there is no danger that others will consume what the
group does not appropriate.
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This delinking captures the way in which several fiscal systems work. For
instance, in some systems provinces and state-owned enterprises maintain separate
balance sheets and, by issuing bonds or investing surplus resources, are free to
determine the timing of their expenditures independently of the arrival of resources
from the center. A second instance is that of a fiscal group appropriating resources
to purchase some durable good providing a stream of benefits and being free to
determine its depletion rate over time.

We formalize these ideas by assuming that the fiscal appropriation of group i at
time t, g (t), need not be equal to its expenditure d (t). If there is a surplus of g (t)i i i

over d (t), it can be safely stored by group i. It follows that the budget constraintsi

faced by each group are the aggregate government sector constraint
n

~A(t) 5 aA(t) 1 T(t) 2O g (t) (2)i
i51

and the group’s closed-access accumulation equation

~B (t) 5 bB (t) 1 g (t) 2 d (t) (3)i i i i

In addition A(t) and B (t) must satisfy the following constraintsi

A(t) $ 0, B (t) $ 0 (4)i

In Eq. (2), T(t) is tax revenue in terms of the importable good, and A(t) is the
stock of common assets held by the government. We assume A(t) entirely consists

15 ,16of foreign assets. A(t) has a rate of return a in terms of the importable good,
which is the world interest rate.

B (t) are the closed-access assets held by group i, in the sense that no otheri

group has access to them. B consists of domestic assets. As discussed earlier Bi i

may include the assets of state-owned enterprises and provincial governments,
unexercised claims on the central budget or dirty and hidden money.

As discussed in the introduction, the B (t)’s represent inefficient investmentsi

relative to letting the national fiscal authority accumulate foreign assets. In other
words, the B (t)’s are socially inefficient mechanisms to transfer public assets toi

the private domain of strong groups. To capture this idea we assume that

0 , b , a (5)

Note that if there were only one agent with the power to assign appropriations to

15For our analysis, we only need the stock of foreign assets to be proportional to total government
assets.
16This assumption reflects the notion that the first-best response of a government to a windfall is to
store the new revenues in an overseas investment account, as was the case in Kuwait and Cameroon,
especially given the difficulty of rapidly implementing efficient domestic investment projects (see
Gavin, 1993).
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the n groups, then appropriation would be set equal to expenditure period by
period. The problem then reduces to a representative agent model. We consider this
case in Section 3.5.

3.2. The private sector

Two comments are in order. First, as we mentioned before, throughout this
paper, the emphasis will be on the fiscal policy response to shocks. The private

17sector will not play a major role. It will only be the conduit through which terms
of trade shocks are transmitted into the economy. In our model the government
will capture all the variations in rents generated by terms of trade shocks by
varying the tax rate accordingly. Second, to reduce accumulation Eq. (2) to just a
function of one state variable, and obtain a closed-form solution to the differential
game among the fiscal claimants, we will derive a tax revenue function that is
ultimately only a function of A(t) and p(t). To do this, we will use a setup that is
very simplistic. However, it can be considered as a metaphor for how foreign
lending works in developing countries, in which the government often acts as the
effective guarantor of foreign borrowing by the private sector.

In order to eliminate private sectors’ consumption–savings considerations, we
assume that the representative private agent lives for only one period. She
produces the exportable good using working capital and her own labor. During
each period, after the terms of trade are revealed, the private agent borrows k(t)
units of working capital from a risk-neutral foreign lender at the world interest rate
a, and exports her output (which is equal to k(t)) at a price p(t) in terms of the

18importable good.
We assume the government acts as the effective guarantor of foreign loans

contracted by the private sector: in the event that the private agent reneges on her
debt, the lender can force the government to pay her back up to an amount u *A(t).
Thus, the lender’s actual gross payoff is

z(t) 5 min[(1 1 a)k(t), u *A(t)], 0 ,u * , 1 (6)

In turn, we assume that the government can impose a penalty upon the private
19agent equal to the amount of foreign compensation.

Now we consider the determination of the tax rate. Recall that the government
we are considering is not a benevolent one that maximizes social welfare. We

17The response of private savings and investment to shocks has been thoroughly analyzed in the
literature.
18In some models of the current account there are adjustment costs to investment: see Matsuyama
(1987); Razin (1993); Obstfeld, Rogoff (1995). Incorporating adjustment costs into our model would
not provide additional insight into the fiscal mechanism we are interested in.
19See Eaton (1993); Cohen, Sachs (1986). Typically, in these models the game is between a
government and international lenders. Here the game has an additional player: domestic producers.
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assume that the fiscal authority maximizes the present value of fiscal revenue, and
that international lenders are risk neutral. It follows that during each period the
fiscal authority will set the tax rate to capture all the surplus from production, net

20of debt repayments to foreign lenders (i.e., k(t)[11p(t)[12t(t)]]5k(t)[11a]).
Thus,

a
]t*(t) 5 1 2 (7)
p(t)

In other words, the fiscal authority will continuously vary the tax rate in response
to terms of trade shocks in order to capture all the rents derived from terms of
trade shocks.

We will assume that at all times the price of exportables is sufficiently high
relative to the foreign rate of return, so that a positive tax rate can be supported.
That is

p(t) . a for all p(t) (8)

Let us now go back to the lending problem. The private agent will choose to repay
her foreign debt only if her consumption under repayment (which is normalized to
zero) is greater than if it were to renege on its debt at the price of paying a penalty
z to the government. That is: 0$(11a)k(t)2z(t). Thus, to insure that she will get
repaid, the lender will set k(t) such that this inequality is satisfied. Assuming that
the lender sets k(t) equal to its upper bound, we have that the private stock
working capital is determined by

u *
]]k*(t) 5 A(t) ;uA(t) (9)1 1 a

Since fiscal revenue T is equal to tpk, it follows that

T*( p(t), A(t)) 5 [ p(t) 2 a]uA(t) . 0 (10)

Restriction (8) implies that this expression is positive. Notice that, from the
reduced-form Eq. (2), fiscal revenue is increasing in A(t), and that this relation
becomes steeper at higher p(t). By substituting the tax revenue function into
accumulation Eq. (2) we have that

n
au~ ]]A(t) 5 r( p(t))A(t) 2O g (t), r( p(t)) ; a 1 p(t)u 2 . b (11)i 1 2 vi51

where r( p(t)) is the total rate of return obtained by the government sector. The
accumulation Eq. (11) will be the one that we will use in the remainder of the
paper.

20This leaves the private agent with zero consumption. This should be interpreted as a normalization
and we could easily allow for a positive rate of consumption, at the cost of additional notational
complexity.
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3.3. The terms of trade shock

21We will consider the following terms of trade process

p for t , t and t $ t1 2p(t) 5 2 (12)Hp 1 e for t [ [t , t )1 2

That is at time t a positive transitory shock takes place, and it is reversed at time1

t . A permanent shock corresponds to t 5`.2 2

Our results will not depend on whether terms of trade shocks are anticipated or
not. The equilibrium described by (16)–(19) applies to both cases. Thus we can
make any of the following assumptions about the information sets of groups: (a)
the path of the terms of trade (12) is in the information set of all agents at time
t50; or (b) at any t,t everyone expects p(t)5p for all t. At t an unexpected1 1

shock of size e takes place and everyone learns the value of e and of t .2

In the remainder of this section we will show that in the divided government
case any positive shock, regardless of whether it is permanent or temporary, leads

]]]]to a deterioration of the current account in the short run. We will contrast this
]]]]

result with the representative agent case, in which positive temporary shocks lead
to an improvement in the current account.

]]]]We proceed by first characterizing the equilibrium of the fiscal appropriations
game. Then we will compute the effects of a terms of trade shock on the
equilibrium appropriation rates of fiscal groups from the stock of commonly-held
government foreign assets and hence on the government’s foreign assets position
A(t). Lastly, we will compute the response of the current account.

3.4. The divided government case

Our objective in this subsection is to solve the problem of the powerful fiscal
groups. We will assume that groups cannot coordinate and attain the efficient
outcome, which is not to use the private technologies (3), as the Coase Theorem
would suggest. Instead, groups choose their appropriation rates in a noncoopera-
tive manner.

We will treat the problem among powerful groups as a differential game. The
solution concept we will use is Markov Perfect equilibrium. A strategy of group i
consists of an appropriation policy and an expenditure policy. A strategy is

22Markov if it is a function solely of the realization of the state. An n-tuple of
strategies forms a Markov Perfect equilibrium if they are best responses to each

21The analysis in what follows holds equally well for multiplicative productivity shocks as for terms of
trade shocks. For simplicity, we just refer generically to terms of trade disturbances.
22Markov strategies rule out history dependent strategies, such as trigger strategies.
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other at every realization of the state (Maskin and Tirole, 1988). In this model the
state has n12 elements h p(t), A(t), B (t), . . . ,B (t)j.1 n

The problem of each group is to choose an appropriation policy g (t) and ani

expenditure policy d (t) in order to maximize (1) subject to (3), (4), (11), (12),i

and the strategies followed by the other groups. In order to avoid appropriations at
infinite rates we impose the following restriction

r( p) 1ue 2 b
]]]]¯ ¯0 # g (t) 5 xA(t), , x # ` (13)i n 2 1

¯ ¯xA(t) is the upper bound on the appropriation each group can make. We have set x
sufficiently high so that (13) will never be binding in the equilibrium we will
analyze (see (16)).

There are two types of Markov perfect equilibria in this game: interior, where
¯g (t),xA(t) for all i and t, and extreme where this inequality does not hold. Wei

will concentrate on the interior equilibrium. We show in Appendix A that, if we
restrict strategies to be piecewise continuous functions of the state variables, there
is a unique interior Markov perfect equilibrium in this game.

Before presenting the solution, we will impose the following restrictions on
parameters that are necessary for a Markov perfect equilibrium to exist. First

z(b ) . 0, z(r( p 1 e)) . 0, where z(X) ; X[1 2 s] 1 ds (14)

Throughout the paper we will repeatedly use the expression z, which is the
propensity of fiscal groups to consume out of their stock of assets. We show in
Appendix A that (14) is necessary for the various transversality conditions to be
satisfied (note that if s 51, this condition reduces to the familiar condition d .0).
Second, we assume that

r( p) 2 b
]]]z(b ) , (15)n 2 1

This condition is necessary and sufficient for the B (t)’s to be increasing along thei

equilibrium path. This insures that nonnegativity constraint (4) is not binding
along the equilibrium path.

Since we are restricting strategies to be Markov, we can find the equilibrium as
the solution to a set of n Hamiltonian problems. This is done in Appendix A by
taking the following steps: when solving for the strategy of group i we postulate

* *that the appropriation policy of each group j±i is given by g (t)5x ( p(t))A(t),j j

*with x ( p(t)) an unknown piecewise continuous function. We then allow group i toj

* *choose g (t) and d (t) within the class of piecewise continuous functions of A(t)i i

* *and B (t). We find that i’s best response is g (t)5x ( p(t))A(t). Moreover, the onlyi i i

*fixed point is x ( p(t))5hr( p(t))2bj / hn21j for all j. That is, there is a uniquej

interior Markov perfect equilibrium. This equilibrium is symmetric and is given by
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r( p(t)) 2 b
]]]*g (t) 5 x*(r( p(t)))A(t) 5 A(t) (16)i n 2 1

*d (t) 5 z(b )[A(t) 1 B (t)], (17)i i

nb 2 r( p)
]]]S Da(0) exp t t , t1n 2 1

nb 2 r( p) 2ue
A*(t) 5 (18)]]]]]S DA(t ) exp [t 2 t ] t [ [t , t )1 1 1 2n 2 15 nb 2 r( p)

]]]S DA(t ) exp [t 2 t ] t $ t2 2 2n 2 1

s [b 2d ]t[a(0) 1 b (0)] e 2 A(t) t , ti 1
s [b 2d ][t2t ]1*B (t) 5 [A(t ) 1 B (t )] e 2 A(t) t [ [t , t ) (19)i 1 i 1 1 25 s [b 2d ][t2t ]2[A(t ) 1 B (t )] e 2 A(t) t $ t2 i 2 2

Next we provide the intuition behind these equations. We start with (16). The
rate of return perceived by group i on the common assets A(t) is not r( p(t)), but
rather r( p(t)) minus the appropriation of the other n21 groups. Namely, r( p(t))2

o x (r( p(t))). During each instant group i must decide how to allocate its wealthj±i j

between A(t) and B (t). An interior equilibrium in which every group sets itsi

appropriation rate within the bounds defined in (13) requires that for every i the
rate of return on i’s private technology b be equal to i’s rate of return on A(t) after
appropriation by other groups. That is to say, the following n conditions must hold
in an interior equilibrium

b 5 r( p(t))) 2Ox (r( p(t))), i 5 1, . . . ,n (20)j
j±i

Note that (20) are n linearly independent simultaneous equations in n unknowns.
The unique solution is that all x ’s be identical and equal to x*(r( p(t))) in (16).j

*Next we consider the intuition behind expenditure policy d (t). As wei

mentioned in the previous paragraph, regardless of how each group distributes its
resources between the common and the private technology, it faces a rate of return
b in equilibrium (see (20)). Consequently, as in the representative agent model, its
expenditure grows at the constant rate s[b 2d ], where s is the elasticity of
intertemporal substitution and d is the discount rate. Also, as in the representative
agent model, its expenditure is a constant proportion of the stock of assets to
which group i has access A(t)1B (t).i

*What is surprising about (17) is that d (t) does not depend on the path of thei

terms of trade. This is because an increase in p(t) leads to a greater appropriation
rate by the fiscal groups. This induces a lower intensity in the use of commonly-
held foreign assets as a vehicle for accumulation and a greater intensity in the use
of the private investment technologies. This shift in resources implies an efficiency
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loss from a social perspective. In equilibrium this loss in aggregate efficiency turns
out to equal the original gain induced by the increase in p(t). Therefore, each
group does not face improved consumption opportunities after the windfall. Using
different terms, on the interval [t , t ) the stock of assets to which group i has1 2

*access, A*(t)1B (t), is independent of the path followed by p(t). To see this addi
s [b 2d ][t2t ]1*up (13) and (14) to get that on [t , t ), A*(t)1B (t)5[A(t )1B (t )]e ,1 2 i 1 i 1

and note that it is independent of the path of p(t).
The stock of common government assets A*(t) in (18) is derived by substituting

*(16) in (11). Since x ( p(t)) in (16) just depends on the current realization of p(t),i

it follows that for t,t A*(t) in (13) does not depend on the occurrence of a shock1

at t . Also, for t[[t , t ), A(t) is independent of the duration of the shock1 1 2

(permanent or temporary). The stock of assets that each group privately holds
*B (t) is derived in Appendix A.i

By substituting (17)–(19) in objective function (1), we have that for any path of
the terms of trade that satisfies (12), along the interior equilibrium, the payoff of
group i is given by

s (s 21) /s 1 /s]]*J (a(0) 1 b (0)) 5 [a(0) 1 b (0)] z(b ) (21)i i is 2 1

which is independent of the path for the terms of trade p(t).
Next, we provide some intuition for why the interior solution is indeed an

*equilibrium. Namely, why should each group be content with g (t) in (16), ratheri

than demanding more? To answer this question suppose that group i can
appropriate at an infinite rate and consider the extreme case in which at time t50
group i appropriates the entire common capital stock a(0), and invests it using the
private technology. That is B (0)5b (0)1a(0). Will group i gain from thisi i

deviation? To check this we compute i’s payoff. After the deviation i solves the
¯standard representative agent problem of maximizing (1) subject to B (t)5bB (t)2i i

ˆd (t). As is well known, the solution is to set expenditures equal to d (t)5i i
ˆz(b )B (t), where z(b )5b [12s]1ds. Thus, B (t) evolves according to B (t)5i i i

s ( b 2d )t ˆ ˆB (0)e . Substituting d (t) and B (t) in objective function (1), it follows thati i i

the payoff of this deviation is

sdev (s 21) /s 1 /s]]J (a(0) 1 b (0)) 5 [a(0) 1 b (0)] z(b ) (22)i i is 2 1

Note that this expression is identical to the payoff that group i obtains in the
interior equilibrium (given by (21)). Therefore, group i does not gain from
deviating unilaterally. This equivalence is caused by three properties of the interior
equilibrium. First, regardless of where it invests, group i receives a rate of return
b. Second, consumption is proportional to the total stock of assets to which group i
has access A(t)1B (t). Third, the total stock of assets to which group i has accessi

A(t)1B (t) grows at the same rate, s(b 2d ), as i’s assets under the unilaterali
ˆdeviation B (t).i
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Last, we show in Appendix A that the interior equilibrium is stable in the sense
that if one group deviates by setting its appropriation rate different from (16), the
best response of the remaining n21 groups is to change their appropriation rates
in the opposite direction. Thus, a unilateral deviation from the interior equilibrium
will not induce a shift to an extreme equilibrium.

3.4.1. The voracity effect
In this subsection, we consider the effects of a terms of trade shock on the

equilibrium of the fiscal appropriations game. There are two conflicting effects of
an improvement in the terms of trade on the growth rate of government foreign
assets A(t). On the one hand, it increases the ‘‘raw’’ growth rate of government
foreign assets. On the other hand, it increases the equilibrium appropriation rates
by fiscal groups out of the stock of commonly held government foreign assets. The
central result of the paper is that, in an interior Markov perfect equilibrium, the
second effect must dominate. That is, a positive shock to the terms of trade
whether expected or unexpected, temporary or permanent, must reduce the growth
rate of government foreign assets. This result follows from (18)

~≠A(t) /A(t) 2u
]]] ]]5 , 0 t # t , t (23)1 2≠e n 2 1

Note that not only does the growth rate of A(t) fall, but for sufficiently large e it
becomes negative during the period [t 1, t 2).

] ]
We define the ‘‘voracity effect’’ by a more than proportional change in

aggregate appropriation in response to a terms of trade shock. The intuition for this
effect is as follows. The higher r( p(t)) leads to an increase in the raw growth rate
of net public assets (i.e., before appropriation by other groups). As r( p(t)) goes up,
each group can afford to be more voracious and still leave the other groups with a
post-appropriation rate of return on net public assets equal to b. However, in the
aggregate this leads to a greater increase in the appropriation rate than the original
increase in fiscal revenue. This is an instance of a dynamic externality in a
common pool context. Hence, ex-post the positive shock leaves government
finances in a worse shape!

This result is at the heart of the paper. The mechanism by which this perverse
outcome occurs is as follows. Note that the raw [i.e. pre-appropriation] rate of
return goes up by Dr(t )5ue when the shock occurs. This increase in the raw rate1

of return represents an opportunity for some group to increase its appropriation
rate without reducing below b the post-appropriation rate of return faced by other
groups. In equilibrium, every group increases its appropriation rate by this
reasoning and the size of the individual increase, from Eq. (16), is given by
Dr( p(t ))(1 /n21). This lack of coordination implies that the aggregate appropria-1

tion rate increases by Dr( p(t ))(n /n21) which is greater than Dr( p(t )). As a1 1
~result the growth rate of net public assets falls: DA /A5Dr2Drn / [n21]52ue /
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[n21]. In this sense, then, a positive shock results in a deterioration in the state of
the public finances.

Note that value function (21) implies that the improvement in the terms of trade
does not generate any welfare gains for the groups with access to the fiscal
process. As can be seen in (21), along the interior equilibrium, the welfare of each
powerful group just depends on the initial stock of assets to which it has access
A(0)1B (0). The intuition for this neutrality result is the same as the one giveni

above for the independence of the expenditure policy from the terms of trade.
From a theoretical perspective these might appear to be a surprising result.
However, it is consistent with the finding of Gelb (1988) and Little et al. (1993)
that many countries squander terms of trade windfalls.

An interesting feature of the model, which follows from (23), is that, starting
from n52, as we increase the number of groups, the negative effect of an increase

~in r( p(t)) on A(t) becomes smaller. With more groups, each one increases its
appropriation rate by less as r goes up. Moreover, individual appropriation
declines at a faster rate than the number of groups. Therefore, the aggregate
appropriation rate declines with the number of groups for n.2. An analogous
result pertaining to the number of unions involved in wage-setting obtains in
Alesina and Perotti (1997).

We summarize the results of this subsection in the following proposition.

Proposition 1

• If public expenditure is determined in a non-cooperative fashion, then a
positive shock to productivity or the terms of trade, whether temporary or
permanent, leads to a fall in the growth rate of net public assets. Moreover,
this growth rate becomes negative for a sufficiently large shock.

• The fall in the growth rate of net public assets is greatest when there are two
powerful groups with access to fiscal revenue.

• All the benefits of the windfall are dissipated: the welfare of each powerful
group and of private agents remains unchanged.

The first part of proposition 1 applies to either a temporary or a permanent
shock because in the Markov perfect equilibrium we are analyzing strategies that
depend only on the current realization of the state. Thus, the appropriation rate at
time t and dA*(t) /dt are just functions of p(t), as can be seen in (16) and (18).

3.5. The unitary government case

This case occurs when there exists only one agent with the power to allocate
expenditures among the n groups, or when all powerful groups determine fiscal
policy in a cooperative way. Note that this case does not correspond to the case of
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a benevolent government that maximizes the welfare of a representative agent. We
shall show, however, that in this case predictions analogous to those of the
representative agent model of the current account hold. In this case, technology (3)
is dominated by technology (11) because r( p(t)).b. Therefore, at the beginning
of time it is optimal to transfer all wealth to the common access technology, and
set g (t)5d (t) for all t. The problem then, is to maximize (1) subject to (4), (11)i i

and (12). This problem is analogous to the standard consumption-savings problem
with a representative agent, and a fixed discount rate.

The effects of an unexpected and temporary increase in p(t) at t are well known1

(Obstfeld, Rogoff, 1995; Razin, 1993). The temporary windfall will be saved in
order to be able to smooth government expenditures over the infinite horizon. That
is, there is an increase in the growth rate of net public assets during the period [t ,1

t ).2

In our setup, if the increase in p(t) is permanent, the growth rate of net public
assets also increases unambiguously during the period [t , `). We show in1

23Appendix B that if the shock is unanticipated and permanent, the equilibrium is

z(r( p(t)))
]]]*d (t) 5 A(t) (24)i n

[r( p)2d ]s tA(0) e for t , t1A*(t) 5H s [r( p)1ue 2d ][t2t ]1A(t ) e for t $ t1 1

By taking the derivative of (25) with respect to e we have that

~≠(A*(t) /A*(t))
]]]]su , 0 for t $ t (26)1≠e

It is interesting to contrast this result with the divided government case. In that
case an improvement in the terms of trade, whether temporary or permanent, leads
to a fall in the growth rate of net public assets. With a unitary government, it leads
to an increase in the growth rate of net public assets. In neither case is the
government benevolent. In both cases it extracts as much fiscal revenue as
possible. Hence we can attribute this difference to the fact that with a unitary
government the familiar spending smoothing effect is at work. With a divided
government, the existence of the voracity effect does not allow the smoothing
effect to operate. That is, if a group were to reduce its appropriation of public
assets, it would have no reason to believe that it will gain: the public assets it does
not appropriate would be captured by some other group.

For further reference we will summarize the points made here in the next
proposition.

23The transversality condition is satisfied if and only z(r( p1e)).0, which we assume to hold.
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Proposition 2

If there exists only one agent that determines the appropriations of each group, or
if all powerful groups behave cooperatively, then an unexpected improvement in
the terms of trade or in productivity, permanent or transitory, will increase the
rate of accumulation of public assets.

3.6. The current account

In this subsection, we exploit the results from the above fiscal appropriation
game to derive the behavior of the current account. The current account is given

24by

~ ~ ~CA(t) 5 A(t) 2 k(t) 5 (1 2u )A(t) (27)

Recall that A is the net foreign assets of the government and that k is the foreign
capital lent to domestic agents. This simple expression for the current account is
possible because private consumption is held constant (at zero) by fiscal policy and
repayment incentives mean that foreign investment is proportional to the govern-
ment’s stock of foreign assets. To analyze the impact effect of an improvement on
the terms of trade in the current account we take the derivative of (27) with respect
to e, and evaluate it at t5t . Using (18) we have that under a divided government1

regime

divided
≠CA*(t; )govt. U]]]] 5 2 [1 2u ]u /n 2 1 A(t ) , 0 (28)1t5t≠e 1

That is, in the divided government case an improvement in the terms of trade
generates a current account deterioration regardless of whether the shock is
transitory or permanent, expected or unexpected.

The intuition is as follows. Via an increased rate of appropriation by fiscal
groups out of the stock of commonly-held foreign assets, an increase in p leads tot

a fall in the accumulation of government foreign assets. This has two short-run
effects. On the one hand it deteriorates the current account one-to-one. On the
other hand, there is a reduction in private investment, as the government now has
fewer reserves that can be used to compensate foreign lenders in the event of a
default. This improves the current account by a proportion u. Since u ,1, an

24To see this, note that the current account is the difference of savings and investment: CA5S2I. Now,
savings is national income less consumption or S5Y2C, with Y5pk1b o B 1aA2ak and C5c1oi

d where c is private consumption. But c50 and ak5(12t)pk. Therefore, we have that S5[aA1i

tpk2o g ]1[o g 1b oB 2o d ]. Since tpk is the tax revenue T, by comparing the two bracketedi i i i

~ ~terms with accumulation Eqs. (2) and (3) it follows that S5A 1o B . Investment is equal to the sum ofi

~ ~investment by powerful groups and private investment in working capital I5o B 1k. It follows thati

~ ~ ~the current account is CA5S2I5A2k5(12u )A.
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increase in the terms of trade deteriorates the current account. Note that since (28)
is decreasing in n, the deterioration of the current account is greater for n52 than
for n.2.

Note also that the impact effects of an unexpected shock to the terms of trade
are of opposite signs under the unitary and divided government regimes. It follows
from our discussion in Section 3.5 that an unexpected improvement (permanent or
transitory) in the terms of trade improves the current account in the unitary
government case.

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

Proposition 3. The impact effect of an unexpected improvement in the terms of
trade or in productivity, transitory or permanent, is

• An improvement in the current account if there is just one group with the
]]]]power to determine fiscal policy, or if all the powerful groups behave

cooperatively.
• An deterioration in the current account if there are multiple groups with the

]]]]
power to determine fiscal policy. Moreover, the greatest deterioration in the
current account occurs when n52.

4. Conclusions

In several countries that have enjoyed sizable temporary terms of trade
improvements, the current account has not improved in the face of the temporary
windfall. Also, windfalls appear to be as much a curse as a blessing, in that they
do not lead to an increase in the growth rate of these countries. This appears to be
related to increased spending on inefficient capital projects.

The point we make in this paper is that the structure of the fiscal process is
critical in determining current account outcomes. In countries in which there exist
strong control over the national budgetary process, pressures to increase spending
in the wake of extra resources can be successfully resisted, and an improvement in
the current account takes place—as predicted by representative-agent models of
the current account. Conversely, if there is divided control over the fiscal process,
via excessive autonomy on the part of subnational levels of government, the
parastatal sector or spending ministries, then the voracity effect described in this
paper is allowed to operate and a perverse outcome occurs.

We model the interaction among the claimants on the state as a differential
game, and establish theoretical support for the ‘‘horror stories’’ of wasteful
investment responses and negative movements in the current account in response
to terms of trade improvements. When a positive shock occurs, the common
national budget constraint is relaxed and it is privately optimal for each powerful
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group to appropriate extra public assets, even if this implies storing them
inefficiently (e.g. in unproductive investment projects). We show that in equilib-
rium aggregate appropriation grows more than the windfall itself. This results in a
deterioration of the current account. We also show that in equilibrium all the
windfall is dissipated, despite the favorable relative price movement.
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Appendix A

The Divided Government Case

We will find n strategies, one for each group: (hd (t)j, hg (t)j), with the propertyi i

that starting at each instant, strategy i maximizes the payoff of group i, taking as
given the strategies of the other n21 groups, and subject to (3), (4), (11) and
(13). A pair (hd (t)j, hg (t)j) is optimal for group i only if it satisfies the first orderi i

conditions associated with the following present value Hamiltonian

s (s 21 /s )]]H (A, B , g , d ) 5 2 d (t)i i i i is 2 1

1 c (t) r( p(t))A(t) 2Ox ( p(t))A(t) 2 g (t)F Gi j i
j±i

1 f (t)[bB (t) 1 g (t) 2 d (t)] (A.1)i i i i

We did not include the inequality constraints (4) and (13). It turns out that they
are not binding in the interior equilibrium. The first order conditions are

2s*d (t) 5 f (t) (A.2)i i

c (t) 5 f (t) (A.3)i i

~f (t) /f (t) 5 d 2 b (A.4)i i
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~c (t) /c (t) 5 d 2 r( p(t)) 1Ox ( p(t)) (A.5)i i j
j±i

2d t2 *f (t ) e 5 ≠J(B (t ) 1 A*(t )) /≠(B (t) 1 A(t)), h 5 1, 2 (A.6)i h i h 2h i

2d t 2d tlim A(t)c (t) e 5 0, lim B (t)f (t) e 5 0 (A.7)i i it→` t→`

where J is the maximized value of (1). To find an equilibrium candidate, we need
to find n pairs (hd (t)j, hg (t)j) that simultaneously satisfy n sets of Eqs. (A.2)–i i

(A.7), one for each group i. First we determine the form that the unknown
*functions x ( p(t)) have to take. From (A.3)–(A.5) it follows that along an interiori

equilibrium it is necessary that for each i, r( p(t))2b 5S x ( p(t)). This conditionj±i j

holds for every i if and only if for each t all x’s are identical. Therefore, the unique
*value that x ( p(t)) can take in an interior equilibrium is x ( p(t))5[r( p(t))2b] /j j

[n21]. Substituting this expression for x in accumulation Eq. (2) we obtain thej

equilibrium path of A(t) in (17). Now we derive the equilibrium expenditure path.
Conditions (A.2) and (A.4) imply that

s [b 2d ][t2s]d (t) 5 d (s) e , ;t, s (A.8)i i

Substituting (A.8) and (16) in accumulation Eq. (3), and solving the differential
equation we get that for all t and s

b [t2s] 2x ( p(t ))[t2s] 2z( b )[t2s]*B (t) 5 e hB (s) 1 A(s)[1 2 e ] 2 [1 2 e ] d (s) /z(b )ji i i

(A.9)

To have a complete characterization of the equilibrium path we need to determine
* * * *the values of d (t ), d (t ) and d (t ). We start with d (t ). Substituting (A.2),i 0 i 1 i 2 i 2

(A.8) and (A.9) in the second transversality condition (A.7) we get

d (t )i 221 /s 2x ( p)[t2t ] 2z( b )[t2t ]* 2 2 ]]lim d (t ) B (t ) 1 A(t )[1 2 e ] 2 [1 2 e ]H Ji 2 i 2 2t→` z(b )

5 0 (A.10)

It follows from (5), (8) and (12) that r( p(t)).b. Thus x*( p(t)).0. Also, we have
that z(b ).0 by (14). Therefore, the transversality condition is satisfied if and only
if

*d (t ) 5 z(b )[A(t ) 1 B (t )] (A.11)i 2 2 i 2

Substituting (A.8) and (A.11) in (A.9) we obtain the equilibrium path of group i’s
private assets for t$t2

nb 2 r( p)s [b 2d ][t2t ] s [b 2d ][t2t ]2 2 ]]]* S DB (t) 5 B (t )e 1 A(t )[e 2 exp [t 2 t ] ]i i 2 2 2n 2 1
(A.12)
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By using (18) to replace the third term in (A.12) by A(t) we get the third row in
(19). Substituting (A.11) and (18) in (1) it follows that the value of the
continuation game at t5t is2

s (s 21 /s ) 2(1 /s ) d t2]]J (A(t ) 1 B (t )) 5 [A(t ) 1 B (t )] z(b ) e (A.13)i 2 i 2 2 i 2s 2 1

This integral is bounded only if z(r( p1e)).0.
*Next we determine d (t ). Taking the derivative of (A.13) with respect toi 1

A1B , and substituting it in the transversality condition (A.6), we get thati
2s

f (t ) 5z(b )[A(t )1B (t )]. Substituting this in (A.2) we geti 2 2 i 2

2 s ( b 2d )D*d (t ) 5 z(b )[A(t ) 1 B (t )] 5 d*(t ) e , D ; t 2 t (A.14)i 2 2 i 2 1 2 1

The second equality follows from (A.8). Substituting (18) and (A.9) in (A.14) we
get

*d (t )i 1 s ( b 2d )D ((nb 2r(t )) / (n21))D1]] e 5 A(t ) e1z(b )

bD 2x (t )D* 1]H1 e B (t ) 1 A(t )[1 2 e ]i 1 1

*d (t )i 12z( b )D ]]2 [1 2 e ] (A.15)Jz(b )

Substituting the equilibrium level of x* given in (16) and z(b )5b [12s]1ds in
*(A.15) we obtain d (t )5z(b )[A(t )1B (t )]. Thus, it follows from (A.8) thati 1 1 i 1

s [b 2d ][t2t ]1*d (t) 5 z(b )[A(t ) 1 B (t )] e , t [ [t , t ) (A.16)i 1 i 1 1 2

Substituting (A.16) in (A.9) and setting s5t , it follows that for t[[t , t )1 1 2

s [b 2d ][t2t ]1*B (t) 5 B (t ) ei i 1

nb 2 r( p) 2ues [b 2d ][t2t ]1 ]]]]]F S DG1 A(t ) e 2 exp [t 2 t ] (A.17)1 1n 2 1

By using (18) to replace the third term in (A.17) by A(t) we get the second row in
(19). Substituting (A.16) and (18) in (1) it follows that the value of the
continuation game at t5t is1

s (s 21) /s 2(1 /s ) 2d t1]]J (A(t ) 1 B (t )) 5 [A(t ) 1 B (t )] z(b ) e (A.18)i 1 i 1 1 i 1s 2 1

Next we consider the time interval [0, t ). If the shock that occurs at t is1 1

* *unexpected at t,t , d (0) and B (t) are given by (A.11) and (A.12), replacing t 21 i i ]
by 0. If the shock is anticipated at t,t , we take the derivative of (A.18) with1

respect to A1B , and follow the same steps as in (A.14)–(A.17). In this casei

*d (0)5z(b )[A(0)1B (0)] andi i
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nb 2 r( p)s [b 2d ]t s [b 2d ]t ]]]* F S DGB (t) 5 B (0) e 1 A(0) e 2 exp ti i n 2 1 (A.19)
t [ [0, t )1

* *Note that in the expected and unexpected cases d (0) and B (t) are the same.i i

This completes the characterization of the interior equilibrium. To see that the
* *candidate pair hg (t), d (t)j given by (16) and (17) is admissible, note first that iti i

*generates a unique state trajectory hA*(t), B (t)j given by (18) and (19). Second,i

that it satisfies the necessary conditions (A.2)–(A.7). Third, that constraints (4)
* ¯and (13) are satisfied: g (t),xA(t) follows from (16) and (13); (4) is not bindingi

~ *along the equilibrium path because B (0)$0 and B (t).0 for all t by (14).i i

* *Lastly, we show that the admissible pairs hg (t), d (t), i51, . . . ,nj constitutei i

an equilibrium. That is, that no group would attain a higher payoff (as measured by
(1)) by deviating unilaterally. Theorem 2.3 of Mehlman (1988) states that this
holds if and only if the Hamiltonian (A.1) evaluated at the optimum H (A, B ,i i

* *g (A, B ), d (A, B )) is concave in (A, B ). Substituting (16) and (17) in (A.1) andi i i i i

taking derivatives we find that

(2s 21 /s ) (21 /s )* * *H 5 H 5 H 5 2 [A 1 B ] z(b ) , 0AA AB B B ii i i

This implies that the associated Hessian is negative semidefinite: the Hamiltonian
is concave. Since x*( p(t)) in (16) is the unique solution to the system of n
equations derived from (A.3)–(A.5) (one for each i), we conclude that (16)–(17)
is the unique interior Markov perfect equilibrium.

Stability of the interior equilibrium

Here we will show that the interior equilibrium is stable against unilateral
deviations. We will show that if one group sets its appropriation different from
(16), the other n21 groups will change their appropriations in the opposite

ddirection. Consider a fixed p(t), suppose that group n deviates by setting g (t)5n
dx A(t)±g*(t) for all t, and suppose that this is common knowledge. The remaining

n21 groups solve the same accumulation game as before taking as given that
d dg (t)5x A(t). Denote the equilibrium appropriation policies of this new game asn

d dˆ ~g (t, x )5x (x )A(t). Following the same steps as before, we have that thei j

appropriation policies of the remaining n21 groups must satisfy the following set
of n equations

d dˆb 5 r( p) 2 O x (x ) 2 x , i, j 5 1, . . . ,n 2 1 (A.20)j
j±i,n

As before, the unique solution to these set of equations is symmetric and given by

dr( p) 2 x 2 bdˆ ]]]]x (x ) 5 for n . 2j n 2 1
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dNote that if group n does not deviate from the interior equilibrium (i.e., x 5x*, as
ˆgiven by (16)), the best response of the other groups is x (x*)5x*. Furthermore,j

j d dˆ(≠x (x )) /(≠x ),0. Therefore, the best response of the other n21 groups to a
unilateral deviation in the appropriation by group n is to change their appropria-
tions in the opposite direction.

Appendix B

The Unitary Government Case

We solve here for the permanent shock case. Since all groups are symmetric, we
can set d 5d for all i, j, and write the present value Hamiltonian of the centrali j

planner’s problem as

ns (s /s 21)]]H 5 d(t) 1 l(t)[A(t)r( p 1 e) 2 nd(t)] (B.1)
s 2 1

We did not include the inequality constraint (4). It turns out that it is not binding
along the equilibrium path. The first order conditions are

2sd*(t) 5 l*(t) (B.2)

~ ~l*(t) /l*(t) 5 d 2 r( p 1 e) (B.3)

2d tlim A(t)l(t)e 5 0 (B.4)
t→`

*Using the same method as in Appendix A, it follows that d (t)5z(r( p))A(t) /n5i

[r( p1e)[12s]1ds]A(t) /n. To see that condition (B.4) is satisfied we substitute
(24), (25) and (B.2) in (B.4)

s [r( p1e )2d ]t [d 2r( p1e )]t 2d t 2z(r( p1e ))tlim A(0) e l(0) e e 5lim A(0)l(0) e 5 0
t→` t→`

(B.5)

The second equality follows from z(r( p1e)).0.
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