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Resour ce Abundance, Poverty and Development

Abstract: We examine the relationship between resource abundance and severa indicators of
human welfare. Consistent with the existing literature on the relationship between resource
abundance and economic growth, we find that resource-abundant countries tend to suffer low levels
of human development. While we find no support for a direct link between resources and welfare,
there is an indirect link that operates through institutional quality. There are also significant
differences in the effects that resources have on different measures of ingtitutional quality. These
results imply that the “resource curse” is a more encompassing phenomenon than previousy
considered, and that key differences exist between the effects of different resource types on various
aspects of governance and human welfare.
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Resour ce Abundance, Poverty and Development

1. Introduction

Conventional economic reasoning suggests that increasing a country’s stock of assets provides
greater opportunities for economic development. Somewhat paradoxically, a substantial body of
empirical evidence demonstrates that natural resources tend to hinder, rather than promote
economic growth. The semina and influential studies of Sachs and Warner (1997, 2001) show that
after controlling for a wide variety of variables, an increase of one standard deviation in natural
resource intensity leads to a reduction of about one percent per year in economic growth. This
finding inspired a large volume of subsequent empirical research. The general conclusion that
emerged from the first round of empirica studies was that the Sachs-Warner result remains
remarkably robust and is unaffected by the inclusion (exclusion) of terms in the set of conditioning
variables. This result has been coined the “resource curse”.

Economic growth per se is a poor indicator of welfare. It is conceivable that even if natura
resources are a curse for economic growth narrowly defined, they may lead to improvements in
other aspects of welfare — such as the prevalence of poverty, malnutrition, and infant mortality. It
is an open guestion to what extent growth dividends, if any, percolate to other perhaps more
vulnerable members of society. The record of growth in recent decades shows that many countries
with low per capita growth rates have succeeded in providing food security and meeting basic
nutritional needs, while others with higher growth rates have failed (Thomas et al 2000). The link

between resource abundance and underdevelopment is therefore unknown, a priori.



The main objective of this paper is to anayze whether the negative statistical relationship
between natural resource abundance and economic growth has a parallel in measures of economic
underdevelopment and welfare. While underdevelopment and welfare clearly are not independent
of economic growth, there are important differences between these variables. Underdevelopment
and welfare indicators are typically expressed as “levels’, whereas economic growth is measured as
achangein levels over time.r Levels capture differences in economic performance over long time
periods, and are directly relevant for welfare as measured by the consumption of goods and services
(Hall and Jones 1999). Empirical work by Easterly et al (1993) reports relatively low correlation of
growth rates across decades, suggesting that differences in growth rates across countries may be
transitory and that a focus on ‘levelS may be appropriate. Moreover, underdevelopment and
welfare indicators capture distributional considerations that are not captured by aggregate growth
statistics. For example, some indicators capture the population share for which so-called basic
human needs are met. This information complements income growth statistics to provide a more
complete picture of the effect of resources on well being in society.

The paper is organized as follows. In section 2 we review the theoretical and empirical
literature on the relationship between resource abundance and economic growth. Building on this
literature, we develop an empirical model to analyze the impact of resources on underdevel opment
and welfare. This model is outlined in section 3. In section 4 we present the empirica results and

discuss the main implications for development policies. Section 5 concludes.

2. Theresource curse and its explanations

Why might resource-rich countries grow slower than resource-poor ones? In the 1950s several
“structuralist” explanations were developed, focusing on declining terms of trade for primary

commodities (e.g. Prebisch 1950), sharp fluctuations in the prices of such commodities, or lack of



linkages between resource extraction enclaves and the rest of the economy (Hirschman 1958).
None of these explanations have stood the test of closer empirical scrutiny (e.g., Cuddington 1992;
Dawe 1996; Behrman 1987; Tan 1983; Moran 1983; Lutz 1994, Fosu 1996).

In more recent times, economists and political scientists have advanced new theories to
explain the disappointing growth performance of resource-rich countries, and these theories appear
to be converging. In this section we briefly review the main economic explanations for the
resource curse: Dutch disease models, rent seeking models and institutional explanations.?

One class of hypotheses, of which the Dutch disease is most famous, postulate that a
resource boom will divert a country’s resources away from activities that are more conducive to
long run growth. According to the formal Dutch disease mechanism, a resource boom causes a
country’s exchange rate to appreciate, which in turn causes a contraction in its manufacturing
exports. Others postulate that a booming resource sector may draw capital and labor away from
manufacturing, raising manufacturing costs as a result (Neary and van Wijnbergen 1986). The
result is to erode a country’s ability to compete on world markets, reducing the potential for export-
led growth of manufactures in the long run. But this in itself need not induce lower growth rates,
since growth in the resource sector could more than offset stagnation in manufacturing. To explain
why resource booms may generate lower growth, it is often assumed that the manufacturing sector
is the main ‘engine of growth,” either because it either generates positive externalities or is subject
to increasing returns to scale at the level of the sector (Matsuyama 1992; Sachs and Warner 1999;
Torvik 2001).® Others believe that a more direct growth-limiting process is at work, that a resource
boom can crowd out public and private investments in human capital (Gylfason 2001) or
discourage entrepreneurship (Sachs and Warner 2001).

There is little empirical support for the Dutch disease as an explanation for the resource



curse. Perhaps this comes as no surprise. An overview of different case studiesin Auty (2001a)
demonstrates how complex and diverse the experiences of different resource-rich countries are.
There are many exceptions to the resource curse both in the developed and developing world —
countries that have used their resources to build modern and successful economies. A satisfactory
explanation of the resource curse hypothesis must explain why resource abundance retards growth
in some countries, e.g. Nigeria and Venezuela, and promotes development in others, e.g. Australia
and Malaysia. The Dutch Disease argument fails to capture this context-dependent complexity. In
recent statistical analyses, terms of trade effects typically do not appear as significant determinants
of growth rates either (Leite and Weidmann 1999, Sala-i-Martin and Subramanian 2003.)

The second category of explanations revolves around the potentially destructive role of rent
seeking in resource-rich countries. Rent-seeking models are built on the assumption that resource
rents are easily appropriable, which in turn leads to bribes, distortions in public policies, and a
diversion of labor away from productive activities and toward seeking public favors. Torvik’'s
(2002) analysis nicely illustrates how this can cause resource booms to diminish economic growth.
In his model the public sector acquires income through resource sales and fixed-rate taxation of
manufacturing, and rent-seekers compete to obtain shares of it. Individuals can alocate their efforts
either to productive activity or to rent seeking, and arbitrage equalizes the return to both endeavors.
A resource boom increases public sector revenue, drawing more entrepreneurial talent into rent-
seeking and away from manufacturing. As entrepreneurs switch from modern manufacturing,
income and demand fall, as do profits from entrepreneurship. Production in manufacturing falls
more than the increase in natural resource income, as a consequence of (assumed) increasing

returns to scale in manufacturing. Society as a whole is worse off following the resource boom.



Since, as mentioned above, the available evidence suggests that resources are a curse to
development only for some countries and not for others, the basic rent-seeking explanation is too
blunt. There have been attempts to enrich rent-seeking models with multiple equilibria, where
comparative statics are conditional on the specific equilibrium that prevails. In such systems, the
effect of resource abundance on growth becomes context-specific and essentially determined by
“initial conditions,” e.g. Acemoglu (1995) and Baland and Francois (2000).

Mehlum et al. (2002) point out that the growth effects of resource abundance might depend
on a country’s governance institutions and carry out an institution-specific analysis of the resource
curse, regarding institutions as pre-determined or “fixed”. Formally, they assume that returns to
entrepreneurial activities and rent seeking are determined by the institutional context. In so-called
‘grabber-friendly’ economies, resource booms trigger a move of labor from production to rent
seeking, to the detriment of aggregate growth—the curse materializes. 1n countries with * producer-
friendly’ institutions instead, a resource boom boosts production. To our knowledge there have
been no statistical analyses explicitly linking resource booms to rent seeking activity — this stream
of literature appears to have developed separately as largely untested theoretical exercises.*

The third category of explanations also sees a connection between resources and
institutions, but finds that the type of resource matters and regards the form of government as the
salient ingtitutional feature. For example, in his examination of transition economies, Auty
(2001a,b) argues that resource-rich countries, especially those with so-called *point resources like
oil fields, tend to be dominated by factional and predatory oligarchic polities, governments that
promote narrow sectiona interests. Countries well endowed with point resources, then, are

expected to have ‘bad policies — policies postponing the transition to competitive industrialization



and diversification of the economy. As a result, the resource sector supports a burgeoning non-

tradable sector made up of infant industries and an inflated but unproductive public sector.®

Recent Empirical Evidence

There is now ample empirical support for the key role that political and institutional variables play
in economic growth. Beginning with Leite and Weidmann (1999, hereafter LW), it has been shown
that resource abundance is a magjor factor shaping the institutional context within which investment
and production take place. LW demonstrated that (i) abundant ‘point resources tend to stimulate
corruption, and (ii) corruption, in turn, retards economic growth. After controlling for the level of
corruption, LW find that exports of fuels and ores are no longer significant in economic growth
regressons. This suggests that there is no direct effect of resource weath on economic
performance, but there is an important indirect effect: resources affect the level of corruption,
which in turn determines growth. In other words, resource abundance could help shape the “social
infrastructure,” the importance of which has been demonstrated by Hall and Jones (1999).

This important result has been confirmed and placed in a more general context in two recent
papers by Isham et a (2003, hereafter IWPB) and Saa-i-Martin and Subramanian (2003, hereafter
SS). IWPB and SS do not only examine corruption, arguably just one dimension of institutional
quality, but instead try to find alternative and broader governance indicators. They examine two
causal links.

First, if the effect of natural resources (NR) on growth is indirect, as suggested by findings
of LW, then, holding ingtitutional quality (1Q) constant, NR should have no separate effect on

growth. An alternative explanation, one that accommodates other explanations such as the Dutch



disease, would postulate an extra link in the chain — one that runs directly from NR to GDP growth.

These two versions of the chain can be represented as follows:

_y Ingtitutional Quality (1Q) ~4

Natural Resource wealth (NR) » GDP growth

If the entire effect of resources on growth operates through the effect on institutions, then the top,
two-link chain is correct. If, however, resources also affect growth directly, then the link indicated
by the bottom-most arrow is also operative. To isolate the causal mechanisms, SS (and IWPB and
LW) proceed as follows. They estimate a model with two eguations: a growth equation and an

ingtitutional quality equation. Their growth equation is specified as follows:

1 growth(1970-1998) = g + ay* conditioning variables + a* price volatility

+ ag*overvaluation of exchangerate + a,*1Q + as*NR + e

In keeping with the underlying causal story, a current (1998 in SS) measure of 1Q is used, while NR
is measured at a point in the past (1970 in SS). SS hypothesize that resource abundance might
affect growth through volatility of prices, overvaluation of the exchange rate, and institutional
quality. They include variables to capture the effects of these factors. If these channels are
accounted for, however, then NR should not have any separate effect on growth. They test this last
prediction by including NR separately and examining the significance of as.

SS assume Institutional Quality is measured with error and estimate equation (1) with

instrumental variables for 1Q to control for this. Their instruments are the fraction of population



speaking English as first language and the fraction speaking a major European language (English,
Spanish, French, German, and Portugese). The conditioning variables in equation (1) include
variables macroeconomists often employ to explain growth: income in 1970 (to test the
convergence hypothesis), the primary + secondary + tertiary school enrollment in 1960, the relative
price of investment goods, the prevalence of malaria in 1966, and population density in coasta
aress.®

SS find that the conditioning variables are generally significant and of the expected sign.’
The main conclusion is that given a certain level of institutional quality and price volatility, natural
resources have no separate effect on growth. 1Q does affect growth, however, and so do price
volatility and the usual conditioning variables.

The next step is to unravel the determinants of ingtitutional quality, and here SS adopt the

following specification:

2. Ingtitutional Quality = by + by* conditioning variables + by* price volatility

+ bs*overvaluation of exchangerate + bs*instrumentsfor 1Q + bs*NR + e.

In equation (2) a current (1998) measure of ingtitutional quality is specified to depend on an historic
(1970) indicator of natural resource abundance, and on the other variables indicated. The main
results from estimating equation (2) are as follows.® Fuels and minerals measures of NR, which are
point resources, have a strong negative correlation with 1Q. However, food and agricultural
products measures of NR, which are diffuse resources, are not significantly correlated with 1Q.°
The man concluson from the institutional equation, therefore, is that ‘point’ or

concentrated NR result in “bad” institutions, but ‘diffuse’ resources do not.'® Point resources are
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extracted from a narrow geographic or economic base and include oil, minerals and plantations.
The fact that these resources are concentrated implies that they can be protected and controlled at
relatively modest cost. An abundance of these resources is typically associated with inequality in
terms of power and the division of the surplus, and often is accompanied by vertical relationships
between agents (shareholders, managers, laborers). Diffuse resources, on the other hand, are spread
thinly in space, and harvested or utilized by agents characterized by horizontal relationships of
rough equality. Formal theories for this phenomenon have yet to be developed, however, IWPB
offer anon-technical discussion of possible explanations.*!

The overal picture that emerges is that the direct effect of resource wealth on economic
growth disappears whenever ingtitutional quality is controlled for, however an important indirect
effect exists. Resource wealth negatively affects the quality of ingtitutions, and ingtitutional quality
in turn is an important determinant of economic growth. We will refer to this as the LW-IWPB-SS
approach in what follows, and explore to what extent its implications carry over to indicators of

human welfare and development, which represent levels rather than growth rates.

3. Data and Empirical Procedure

Our am is to explore the impact of natural resources, possibly channeled through institutional
quality, on undernourishment, poverty, and other human development indicators (DI). The basic
maintained hypothesis is that human development is affected by institutional quality (IQ) and by
income. Thisis consistent with results on public goods provision reported in Deacon (2003). Both
IQ and income are, in turn, potentially affected by natural resource wealth, NR. However, holding
IQ and income constant, NR is hypothesized to have no separate effect on development indicators

DI. To test this view of human development outcomes, we estimate the following mode:
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3. DI =dp + d1*1Q + dy* Per Capita GDP + d3*NR + ds* conditioning variables + e.

This is a counterpart to the growth models, e.g., equation (1), estimated by other researchers. The
hypothesis that natural resource abundance has no direct effect on DI, once 1Q is controlled for, is
tested by checking the significance of ds in equation (3).

Definitions, sources, and summary statistics for the variables used in empirical work are
presented in Appendix Tables A1 and A2. The current DI variables we employ are: the percentage
of the population that is undernourished (%Undernour.), the UN Human Development Index
(HDI1_01), the UN Human Poverty Index (HPI_01), the percentage of children that are underweight
(%Underwgt.), and life expectancy at birth (LifeExp.)

As 1Q variables, we consider current (1998) vaues of the World Bank’s: rule of law
indicator (RL), measure of Voice and Accountability in government (VA), and indicator of
Government Effectiveness (GE). Rule of law (RL) is an index that measures the extent to which
agents abide by the rules of society. It is comprised of indicators for the protection of property
rights and the predictability of the judiciary. Government effectiveness (GE) measures the capacity
of the government to formulate and enforce policies. It is formed from measures of the quality of
the civil service and bureaucratic efficiency. The main focus of this index is on measuring inputs
that are deemed necessary for the efficient provison of public services. Finaly, Voice and
Accountability (VA) is constructed from various indicators that capture the extent to which citizens
participate in the selection of government and the freedom of the press. It is often interpreted as a

measure of the outcomes of a participatory democracy (Lindert 2003).
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Following Isham et al, we distinguish between point and diffuse resources. Accordingly, we
disaggregate export data into two classes: () Fuels, Ores, and Minerals, which we regard as point
resources, and (i) Agricultural products and Food, which are deemed diffuse resources.’? In
keeping with virtually al of the resource curse empirical literature, we use resource exports as a
share of total exports to indicate resource abundance.™® As conditioning variables we include 1970
income and 1960 school enrollment — variables that have been identified as important in earlier
work by others. Summary statistics are reported in the Appendix Table A2.

We take the IWPB-SS results on growth (equation 1) as given: 1Q has a positive effect on
current income, but holding 1Q constant NR has no separate effect on current income. We then
proceed to estimate equations for institutions and for human development in a fashion that allows
us to unveil the channels through which natural resource abundance and human development are

related.

4. Results of regression analyses

We estimate two equations: an ingtitutional quality equation (equation 2 above) and a
“development” equation (equation 3 above,) which is our counterpart of the usual growth equation.
We examine alternative measures of NR, 1Q and DI, hence the total number of regression equations
estimated is considerable. Table 1 reports results for the institutional quality regression. In this
Table, the columns correspond to three different indicators of institutional quality in 1998, the
dependent variables in the regression equations. Our primary interest is in the relationship between
1970 measures of point and diffuse resources and 1998 values of institutional quality.

<Insert Table 1 about here>
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Table 1 clearly indicates that countries with abundant point resources end up with “bad
ingtitutions,” governments that perform poorly along severa dimensions, and that countries with
abundant diffuse resources show no tendency to follow this pattern. This is consistent with results
reported by LW-IWPB-SS. The absolute magnitude of point resources on institutional quality is
substantial. The standard deviation of the variable “Point/Export” is 33.9 (see Appendix Table
A2). A country whose Point/Export index falls by one standard deviation would increase the RL,
VA and GE variables by 0.24, 0.28 and 0.30, respectively. Since the standard deviation of these
variables are only 0.99, 0.97 and 0.99 (see Appendix Table A2), these clearly are large effects.

The magnitudes involved are further detailed Table 2, where we report beta coefficients of
key explanatory variables. Beta coefficients are computed by multiplying a regression coefficient
by the standard deviation of its variable and then dividing the product by the standard deviation of
the dependent variable. They indicate the magnitudes of associations between variables in terms of
their standard deviations; for example, the -.24 coefficient relating Rule of Law to Point/Export
indicates that a 1 standard deviation change in the point resource export variable is associated with
a 0.24 standard deviation change in a country’s rule of law index. The magnitudes of the effects of
point resource abundance on all three measures of ingtitutional quality are strikingly similar.
Education aso has a large and significant effect on these measures. There are however, noticeable
differences in the relative rankings of the explanatory variables in the equations. In the VA
equation, point resource exports have a greater impact than does Income, whereas the ordering is
reversed for RL and GE.

<Insert Table 2 about here>

Next, we turn to results of the development equation. The initial expectation is that each

indicator of development is enhanced by better institutions and by higher income. Table 1
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established that point NR abundance is negatively associated with 1Q. Thus, a finding that 1Q
variables are in turn significantly related to development indicators would imply that the resource
curse applies to development outcomes indirectly, through the governance channel. We aso
include NR as a separate regressor in DI models, to determine whether resource abundance aso has
adirect effect, after accounting for other channels. In Tables 3a-c we summarize key results for the
three institutional measures introduced earlier: RL, VA and GE.
<Insert Tables 3a-c about here>

A fairly consistent story emerges From Tables 3a-c. First, higher incomes are consistently
associated with better development outcomes. Note that a negative coefficient on certain
indicators, such as the percentage of the population that is undernourished, corresponds to a
positive effect on development. Second, conditional on income, better institutions are often, but
not always, associated with improved development. It is interesting to note that some indicators
appear more responsive to institutional quality than others — compare the impact of institutions on
the HDI indicator versus the impact on the percentage of underweight children. As we note in the
concluding section, formal theories of the resource curse are not sufficiently well-developed at this
point to shed light on why this results occurs. Third, some measures of ingtitutional quality are
significantly associated with specific development indicators, while others are not. For example,
Voice and Accountability alone has a significant (negative) association with the human poverty
index. Aside from this, however, the results are fairly consistent. For example, there are no
instances where better institutions are significantly associated with worse development outcomes.
Fourth, and importantly, holding income and institutions constant, point resource abundance has no
significant association with development indicators in the vast maority (13 of 15) of cases

examined.
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How important is the impact of natural resources for the various development and welfare
indices in a quantitative sense? In Table 4 we show the indirect impact of lowering the
Point/Export variable by one standard deviation, which affects welfare through the channel of
better ingtitutions. In order to interpret the numbers in Table 4, one can compare their magnitudes
to the standard deviations for development indicators, which are reported in Appendix Table A2.

<Insert Table 4 about here>
Based on this comparison we conclude that the impact of the resource curse is substantial, but also
note that the impact on development is generally smaller than the impact on economic growth. For
example, IWPB report that a decrease of one standard deviation in the resource index yields an
increase in the annua per capita growth rate of about 0.5. Since the standard deviation of the
growth variable is about 2.4, this amounts to a “relative effect” of 0.5/2.4 » 20%. The impact of a
one standard deviation decrease in the resource index on development outcomes is more modest,
typically about 10%.

Our results confirm a general conclusion emerging form other policy research: that the
“black box” of good institutions in some way improves economic outcomes. However, this generic
finding does not by itself provide any firm policy prescriptions, nor does it provide any evidence of
causal mechanisms. The somewhat diverse results in Tables 3a-3c are interesting in this light,
because they suggest possible causal links. They indicate that even after controlling for initia
income and other factors, there are consistent differences between variables that represent the
political architecture of the state (VA) and those that represent ownership protections (RL) and the
efficiency of public service provison (GE). For instance, RL and GE have no significant
association with the human poverty index and the percentage of Underweight Children, while VA

(a proxy for democracy) leads to improvements in both measures.
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Deacon’s (2003) analysis of public good provision provides one possible explanation for
these differences. In autocratic regimes a small ruling elite controls the government and public
policies consequently tend to be biased in favor of the elite. By contrast, public policies in more
democratic regimes tend to reflect the preferences of a much broader segment of the population.
The Voice and Accountability governance indicator is largely a measure of democracy, whereas the
Rule of Law and Government Effectiveness indicators respectively capture differences in property
rights protection and technical efficiency in the supply of public goods.** With this interpretation,
technical efficiency in the supply of public goods (a high GE index) and security of property rights
(a high RL index) apparently are not sufficient to improve all dimensions of human deprivation,
particularly those that require representation of the worst-off segments of society. A political
system that is responsive to the preferences of society in very broad terms appears to be a necessary
adjunct.

Since political variables appear to play a vita role in determining the effect of natura
resources on various measures of development, it is prudent to check whether the results are robust
to aternative measures of political institutions. This is particularly important in the present
instance since the VA index is based largely on subjective perceptions and has been criticized by
some for a lack of precison and objectivity. An alternative set of political measures is available
from Marshall and Jaggers (2003). They provide a 10-point index of democratic institutions (with
higher numbers indicating greater democracy) based on the competitiveness of politica
participation, the competitiveness of executive recruitment, the openness of executive recruitment
and constraints on the chief executive. While the resulting index is ordinal, the authors' intent
clearly is to represent underlying components objectively. Marshal and Jaggers (2003) also

provide a 10-point index of autocratic attributes (with 10 indicating complete autocracy) that
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reflects an absence of political competition, regulation of political participation, arelatively closed
system of executive recruitment and a genera lack of constraints on the chief executive. These
governance indicators were used to check the robustness of our earlier results on equation (2),
which examines the effect of resource abundance on institutions.

Table 5 reports these results; the dependent variables are, aternatively, the Marshall and
Jaggers (2003) indices of democracy and autocracy and the independent variables are the same as
those in Table 1. These results strongly reinforce one of our principal findings: point resources tend
to promote autocratic governance and diminish democratic governance. In addition, however, it
now appears that diffuse resources seem to systematically promote more democratic forms of
governance. This contrasts with the earlier results where diffuse resources were found to have no
impact on the three 1Q variables examined originally. The general conclusion that emerges from
Tables 1 and 5 is that past levels of resource abundance are strongly associated with subsequent
political structures and with measures of other (non-political) social institutions.

<Insert Table 5 about here>

We aso considered the effects of democracy and autocracy on various development
indices, but for brevity have not included tables of results here. Consistent with our earlier results,
democracy leads to improvements in all measured dimensions of welfare. Overall, these results
confirm Amartya Sen’s (1999) dictum that democracy creates political incentives for rulers to
provide basic needs, and his related observation that famines seldom afflict democratic regimes.
Our empirical analysis also reveas that, holding income and political attributes constant, natural

resource abundance has no direct effect on development indicators.*®
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5. Conclusions and discussion

We have examined whether the paradoxical result that resource-rich countries tend to grow slower
than their resource-poor counterparts also applies to the relationship between resource wealth and
several measures of human development. In other words, we extend the literature on the resource
curse by considering a broader set of welfare and development criteria.

Our main findings are consistent with the consensus that appears to be emerging in the
resource curse and growth literature. After examining severa alternative models and measures of
ingtitutional quality and human development, we find that point resources are typicaly associated
with less democratic regimes and with unproductive social institutions. Interestingly, point
resources are assets that can be easily controlled by relatively small groups in society, often
resulting in a highly skewed distribution of income. Isham et al discuss why point resources might
trigger bad scores on such governance indicators. One potential explanation is that elites in control
of point resources resist industrialization, which would dilute their power base. The result is
delayed modernization and low levels of development. Another explanation is that export
composition affects social structure — think of horizontal relationships between agents based on
equality and cooperation versus systems geared by clientelism and distrust (see also Ross 1999).
We conclude that formal modeling of the linkages between resource endowments and institutional
structure should be a high priority for those who seek to understand the how the resource curse
works.

Our second result is that countries with unproductive ingtitutions and elitist governance tend
to score lower on various development indicators. This implies that the resource-curse is a
phenomenon that occurs at a broader scale than just economic growth — countries that rely on point

resources tend to perform worse across a spectrum of criteria. This reinforces a conclusion that
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others have reached: indtitutional reform may well be a necessary condition for countries to
develop. Findly, if the effects of income and governance are accounted for, both point and diffuse
resource abundance typically have no significant impact on development. In other words, the
impact of resources on development is indirect and occurs only through channels of ingtitutional
quality.

Future research arguably should be based on other measures of resource abundance.
Following Sachs and Warner (1997), most studies measure resource abundance by the share of
natural resource exports in GDP (or total exports). Thisis of course a direct measure of country's
resource export dependence, and as a flow measure it is at best only an imperfect proxy for a
country's actual resource stock. Export shares will not be an accurate measure of resource
abundance unless there is a consistent and invariant mapping between in situ resource stocks and
annual exports of these stocks.'® A skeptic could argue that the generic SW regression merely
demonstrates that primary export intensity hampers growth, and dismiss the more far-reaching
proposition that resource abundance impedes growth. To demonstrate convincingly that resource
abundance isindeed a curse, and that the results now so prominent in the literature are not spurious,

future empirical analysis needs to be based on measures of resource stocks (see Stijns 2002).
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Appendix: Data sources and summary statistics

Table Al. Data sources and definitions

Variable Source Definition

%Undernour. FAO  Percentage of people in the population that is undernourished in 1998-
2000.

HDI 01 HDR  Human Development Index in 2001.

HPI_01 HDR  Human Poverty Index in 2001.

% Underwght. HDR % underweight children.

LifeExp. HDR  Life Expectancy.

VA KKM  Voice and accountability in 1998.

GE KKM  Government Effectivenessin 1998.

RL KKM  Ruleof Law in 1998.

Democracy Polity  Index of democratic attributes of political regimein 1990.

Autocracy Polity  Index of autocratic attributes of political regime in 1990

DifExp 70 WDI Diffuse resource exports (food and agricultural exports) as a share of
total exports, 1970.
PointExp_70  WDI Point resource exports (fuels and minerals) as a share of total exports,
1970.
EnglFr. H&J Fraction of the popul ation speaking English as first language.
EurFr. H&J Fraction of the population speaking a major European language as first language
(English, German, French, Spanish or Portuguese.)

Income S&W  Log of GDP per member of economically active population (ages 15-64)
in 1970.
Education S&W  Enrollment rate in secondary education in 1960.

Sources: FAO, U.N. Food and Agriculture Organization.
HDR, U.N. Development Programme, Human Development Report online;
WDI World Bank, World Development Indicators online;
KKM, Kaufmann, Daniel, Aart Kraay, and Mastruzzi (cited in references;)
Polity, Marshall, Monty G., and Keith Jaggers, 2000 (cited in references;)
H& J, Hall, R and C. Jones, 1999 (cited in references;)
S&W, Sachs, J.D and A.M. Warner, 1997 (cited in references.)
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Table A2. Summary statistics

Variable Obs. Mean Std. Dev. Min Max
%Undernour. 118 20.237 18.043 0 73
HDI_01 149 .684 184 275 .944
HPI_01 87 294 158 4.1 61.8
% Underwght. 97 16.68 12.57 1 48
LifeExp. 148 64.364 12.972 33.400 81.312
VA 179 -.029 .965 -1.93 1.55
GE 177 -.007 992 -2.14 2.59
RL 179 -.0001 .994 -1.97 2.36
Democracy 126 3.65 4.30 0 10
Autocracy 126 4.26 3.88 0 10
DifExp_70 138 50.848 34.872 0 99.9561
PointExp_70 112 28.332 33.888 .0003 99.9998
EnglFr. 138 103 278 0 1
EurFr. 138 .264 401 0 1.064
Income 117 8.995 .980 6.32 9.89
Education 110 97.130 21.043 17 114
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Table 1. Natural Resource Abundance and the Quality of Institutions*

RL RL GE GE VA VA
Initial GDP 0.41** 0.52** 0.35** 0.49** 0.13 0.18
(3.01) (3.78) (2.22) (3.07) (0.94) (2.29)
Enrollment 0.03** 0.02** 0.03** 0.02** 0.03** 0.02**
(5.17) (3.03) (4.57) (2.67) (5.10 (3.44)
I nvestment -0.25 -0.36** -0.20 -0.27 -0.14 -0.14
(-1.68) (-2.31) (-1.14) (-1.49) (-0.92) (-0.90)
English fraction -0.07 0.19 -0.20 0.05 -0.02 0.03
(-0.23) (0.56) (-0.52) (0.13) (-0.55) (0.08)
European -0.15 -0.30 0.02 -0.12 0.51** 0.44
fraction (-0.68) (-1.34) (0.09) (-0.45) (2.32) (0.05)
Diffuse -0.022 0.03 0.003
I esour ces (0.90) (0.99) (1.40)
Point resources -0.007** -0.009** -0.01**
(-2.68) (-2.87) (-3.10)
*RL = Rule of Law, GE = Government Effectiveness, VA = Voice and Accountability.
** Significant at 5% or better.
Table 2. Relative magnitudes of natural resource effects on institutions
Variables Ruleof Law Voice and Government
Accountability Effectiveness
Point/Export -0.24 -0.27 -0.30
English language 0.05 0.01 0.01
European language -0.12 0.18 -0.05
Income 0.48 0.17 0.45
Education 0.42 0.43 0.42
I nvestment -0.18 -0.07 -0.14
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Table 3a. Explaining Development. The effect of Resources, Institutions and Income: Rule of Law
HDI HPI Undernourished  Underweight Life
population children expectancy
Diffuse resources
GDP 0.8 10%* 2.6 103+ -1.4° 103+ -1.17 103+ 3.7 10*
(3.64) (-4.35) (-2.58) (-2.61) (1.71)
Diffuse -3.3 10" 0.012 -0.012 0.026 -0.012
(-0.88) (0.25) (-0.25) (0.66) (-0.41)
RL 0.66** -0.08 -8.95** -0.31 5.92**
(2.86) (-0.03) (-2.81) (-0.12) (3.15)
Point resources
GDP 1.0°10°%**  -2.6" 10°3** -1.4° 103+ -1.0° 103+ 3.9 10%
(3.87) (-3.93) (-2.30) (-2.26) (1.81)
Point 5.3 10* -0.014 0.004 -0.02 0.03
(1.50) (-0.28) (0.68) (-0.49) (1.04)
RL 0.06** 0.06 -9.18** -0.73 5.76**
(2.61) (0.02) (-2.60) (-0.26) (2.94)

** Significant at 5% or better. * Significant at 10* or better.

Table 3b. Explaining Development. The effect of Resources, Ingtitutions and Income: Voice and

Accountability

HDI HPI Undernourished  Underweight Life
population children expectancy
Diffuse resources
GDP 1.3 10%%* 2.4 103* 2.5 103 -1.0° 103* 8.1 10™%**
(7.31) (-5.76) (-5.81) (-3.81) (5.30)
Diffuse -5.2" 10 0.029 -0.029 0.044 -0.022
(-1.36) (0.61) (-0.55) (1.12) (-0.68)
VA 0.04** -3.81** -1.18 -3.01* 2.08
(2.39) (-1.94) (-0.55) (-1.88) (1.56)
Point resources
GDP 1.3 10°** .23 103 2.4 103%% -1.0" 103** 7.9 10°%*
(3.11) (-5.28) (-5.37) (-3.56) (5.75)
Point 1.0° 103> -0.039 0.017 -0.04 0.055
(2.64) (-0.79) (0.30) (-0.97) (1.70)
VA 0.05** -4.35%* -1.39 -3.18* 2.73¢
(3.00) (-1.98) (-0.58) (-1.80) (1.88)

** Significant at 5% or better. * Significant at 10% or better.
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Table 3c. Explaining Development. The effect of Resources, Institutions and Income: Gover nment

Effectiveness
HDI HPI Undernourished Underweight Life
population children expectancy
Diffuse resources
GDP 1.3 10°*%* 2.8 10™** -2.0° 103 * -1.1° 103%* 7.5 107+
(5.81) (-5.60) (-4.56) (-3.37) (3.90)
Diffuse -3.7 10 0.008 -0.014 0.027 -0.016
(-0.98) (1.61) (-0.29) (0.68) (-0.50)
GE 0.03 1.75 -7.69** -0.49 2.31
(1.46) (0.67) (-2.96) (-0.24) (1.42)
Point resources
GDP 1.3 10°%* 2.7 103 -1.9 103** -1.0° 10°3** 7.0 10+
(5.93) (-4.79) (-4.03) (-2.80) (3.82)
Point 6.8 10" -0.01 0.075 -0.025 0.041
(1.87) (-0.19) (0.14) (-0.59) (0.40)
GE 0.04* 1.17 -7.49%* -1.25 3.02*
(1.90) (0.41) (-2.60) (-0.56) (1.82)
** Significant at 5% or better. * Significant at 10% or better.
Table 4. The Quantitative Impact of Natural Resources on Welfare
Ruleof Law Voiceand Government
Accountability Effectiveness
Human Development Index 0.015 0.015 0.012
Undernourished Population -2.21 - -2.25
Human Poverty Index - -1.22 -
% Underweight Children - -0.89 -
Life Expectancy 1.38 0.76 0.91
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Table 5. Natural resource exports and Democracy

Demaocracy Democr acy Autocracy Autocracy
Initial GDP 1.89** 1.61** -1.19** -0.99*
(3.20) (2.71) (-2.23) (-1.91)
Enrollment 0.08** 0.06** -0.06** -0.03
(3.45) (2.17) (-2.80) (-1.40)
| nvestment -1.11* -1.57** 0.90 1.38**
(-1.70) (-2.35) (1.58) (2.37)
English fraction -1.82 -1.21 2.60** 1.98
(-1.28) (-0.85) (2.09) (1.60)
European fraction 2.39** 2.52%* -2.97** -2.99*
(2.44) (2.61) (-3.47) (-3.57)
Diffuse resour ces 0.03** -0.028**
(3.06) (-2.97)
Point resources -0.027** 0.025**
(-2.33) (2.50)

** Significant at 5% or better. * Significant at 10% or better.
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Endnotes

1 While the focus of the resource curse literature is to explainincome growth over agiven period, empirical models
nearly alwaysinclude the initial income level as aregressor. Accordingly, the resulting specification can be regarded as
amodel that explains the link between the historic level of resource abundance and current income (conditional on a
past income level.) The human development models we estimate in Section 3 follow a parallel specification. We
estimate the relationship between historic resource abundance and current human development, conditional on past
income.

2 Ross (1999) provides adiscussion and critique of the political explanations— closely linked to our third category of
economic explanations. In addition to these explanations there exists arather disparate set of alternative theories and
findings that might fit in the puzzle as well. For example, Collier and Hoffler (1998) demonstrate that increased
endowments of natural resources raise the probability of civil war, with detrimental consequences for investment and
growth.

3 Some commentators argue that thereis little evidence to suggest that a dependence on natural resourcesisintrinsically
growth retarding. In ahistorical study of the mining sector, Wright (2002) asserts that mining is atechnically advanced
and knowledge intensive industry with as much capacity to generate positive spillovers—as (say) manufacturing.
Similarly, productivity gainsin agriculture and forestry have been fuelled by high-tech innovations with both forward
and backward linkages to other sectorsin the economy (an example being the Green Revolution).

“ Exceptions include Mehlum et al and Damania and Bulte, but their empirical work focuses on the importance of the
(exogenous) institutional and political context more than on the link between resources and institutions.

® Thereis an extensive case study literature from political science indicating that natural resource abundance and
autocratic, elite-dominated governance tend to go hand in hand. See, for example, Karl (1997) and Ross (2001).

® For discussions of the rationales for including indicators for malaria and coastal population density, see Acemoglu et
al (2001) and Hall and Jones (1999).

" Price volatility is sometimes significant, but not consistently so. Exchange rate overvaluation, included to test the
Dutch disease argument, is never significant. 1Q issignificant and of expected sign — better institutions foster growth.
Finally, NR is not significant and the sign is generally not consistent.

8 GDPin 1970 has a significant, positive correlation with current 1Q. However other conditioning variables from the
conventional growth equation (estimated by Sachs and Warner, 1997) are not significantly correlated with |Q. The
instruments for |Q are, as expected, correlated with 1Q

9 SSfind that their NR export variable has a stronger correlation with |Q when measured as a share of total exports than
as a share of GDP.

10 | sham et al (2003) have shown that the resource curse result spills over to some agricultural products, or more
correctly, modes of agricultural production associated with certain crops, but not to others. Countriesthat heavily
depend on plantation crops like coffee, cocoa and bananas, appear to suffer from effects similar to those dependent on
minerals and fuels.

1 Whilethere is presently no formal model of the link between point resources and institutions, Isham et al discuss
mechanisms through which resource abundance may translate into bad institutions and policies. In addition to delayed
modernization, abundant point resources may give rise to so-calledrentier effects, particularly areduced incentive for
government and citizens to invest in mechanisms of accountability that form the basis of a civil society. Resource
wealth may also mean that governments can finance repression against dissentersin society, with adverse effects on
investment and growth. See also Ross (1999).
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12 Since some agricultural output will be produced on plantations, the “diffuse resource’ classis broad and possibly not
homogenous. However, we are mainly interested in the impact of point resources.

13 We also examined two different measures of scale, total exports and total GDP, which gave rise to four different NR
abundance measures: Point/total GDP, Point/total exports, Diffuse/total GDP, and Diffuse/total export. Using total
exports vs. total GDP as the denominator of resource abundance measures made little difference to the estimates,
though the results were slightly stronger with the former. For the sake of simplicity, we only present results for the
resource abundance measure based on shares of total exports.

14 Using data for 1998, the simple correlation between VA and the Marshall and Jaggersindex of democracy, described
momentarily, is 0.9, whereas the correlations between RL and GE and the same index of democracy are only about .54.

15 Since policy makers shape institutional structures, it seems reasonable to postulate that a nation’s political regime,
e.g. democracy or autocracy, may influence the type of non-political institutions that develop. Thisin turn may be
reflected in the RL and GE indicators. We examined this possibility by regressing RL and GE indicatorsin 1998
against past levels of democracy and autocracy. As controlswe used all the variablesin equation (2). We found that
democracy (autocracy) has no impact on the GE indicator. Democracy does, however, lead to improvementsin RL in
countries with diffuse exports, but not in regimes dependent upon point exports. This suggests that the interactions
between resource endowments, political regimes and institutional structures are far from simple. Thefinding that a
history of democratic governance may not give rise to property rights protection (RL) in countries with abundant point
resources may indicate that point resource owners can effectively capture political processes even in seemingly
democratic countries, and impede institutional reforms. That is, point resources may erode the institutional outcomes
typically associated with democratic governance.

18 The Sachs-Warner proxy may even be inaccurate as a measure of export intensity. For instance, when using the
share of natural resource exportsin GDP, Singapore, with its very high proportion of processed re-exports of natural
resources, is classified as highly resource abundant. To correct for this anomaly, Sachs and Warner adjust Singapore's
resource endowments by using net resource exports as a proportion of GDP as a proxy for Singapore's resource
endowments. But it isevident that the gross measure of exports used for all other countries will overestimate the true
level of resource exports for any country involved in the re-export of primary products.
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