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3 Does Natural Resource Dependence 
Hinder Economic Development?

The introductory chapter highlights the structural dependence of 
many low-  and middle- income economies on natural resource exploit-
ation. Chapter 2 reviews many theories that, on the whole, suggest 
that natural resource exploitation has been the main feature of eco-
nomic development and trade in the developing world historically. 
These theories generally suggest that the exploitation of the natural 
resources of a country is, at the very least, an important first step in its 
economic development. However, the evidence presented in Chapter 1 
indicates that increasing economic dependence on natural resources in 
today’s low-  and middle- income economies is associated with poorer 
economic performance. As emphasized throughout Part I of this book, 
this poses an intriguing paradox. Why is it that, despite the importance 
of natural capital for sustainable economic development, increasing 
economic dependence on natural resource exploitation appears to be 
a hindrance to growth and development in today’s low-  and middle- 
income economies?

Conventional explanations suggest that the comparatively poor 
growth performance of low- income countries can be attributed to 
failed policies and weak institutions across the economy, including the 
lack of well- defined property rights, insecurity of contracts, corruption 
and general social instability (Aidt et al. 2008; Easterly 2001, 2008; 
Keefer and Knack 1997; Mauro 1995; Murphy et al. 1993; Rodrik 
et al. 2004). As we shall see, weak institutions in particular may be an 
important part of the story as to why resource- rich countries display 
disappointing rates of growth and development. However, the mech-
anism by which institutions interact with natural resource endowments 
may be critical to economic development, and thus failed policies and 
weak institutions alone may be insufficient to explain the poor eco-
nomic performance of resource- abundant countries.

Three alternative hypotheses have been proposed to explain 
why natural capital exploitation may inhibit economic progress in 
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developing economies. One explanation is the resource curse hypoth-
esis (i.e. the poor potential for resource- based development in indu-
cing the economy- wide innovation necessary to sustain growth in a 
small, open economy, particularly under the “Dutch disease” effects of 
resource- price booms). Other theories have suggested an open access 
exploitation hypothesis (i.e. trade liberalization for a developing 
economy dependent on open access resource exploitation or poorly 
defined resource rights may actually reduce welfare in that economy). 
Finally, some economists have proposed a factor endowment hypoth-
esis. The abundant natural resources relative to labor (especially skilled 
labor), plus other environmental conditions, in many developing 
regions have led to lower economic growth, either directly because 
relatively resource- abundant economies remain specialized for long 
periods in primary product exports or indirectly because some factor 
endowments generate conditions of inequality in wealth and polit-
ical power that generate legal and economic institutions inimical to 
growth and development.

Thus, the focus of this chapter will be to review these three hypoth-
eses (as well as the corresponding empirical evidence) that seek to 
explain why the long- run development of low-  and middle- income 
economies may be hindered, rather than helped, by natural resource 
exploitation. If natural resource exploitation is indeed “hindering” 
rather than “nurturing” economic development, then a critical aspect 
of this problem is the failure to ensure that the rents from natural 
resource extraction are reinvested in other forms of capital –  human, 
physical and knowledge- based  –  to “sustain” economic growth in 
resource- rich developing countries. This is the so- called “Hartwick 
rule” of resource- based development. The end of this chapter therefore 
outlines the basic theory behind this rule and examines recent empir-
ical efforts to assess whether the rule is being followed in developing 
economies.

The Resource Curse Hypothesis

One recently proposed explanation of the poor performance of 
resource- dependent economies is the resource curse hypothesis. 
According to this view, the limits of resource- based development 
stem from the poor potential for such development in inducing the 
economy- wide innovation necessary to sustain growth in a small, 
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open economy. This phenomenon is often linked to the “Dutch dis-
ease” effect arising from some exogenous influence, such as trade lib-
eralization or a resource price boom (Badeeb et  al. 2017; Gylfason 
et al. 1999; Matsuyama 1992; Rodríguez and Sachs 1999; Sachs and 
Warner 1997, 2001; Stevens 2003; van der Ploeg 2011).1 For example, 
Matsuyama (1992) has shown that trade liberalization in a land- 
intensive economy could actually slow economic growth by indu-
cing the economy to shift resources away from manufacturing (which 
produces learning- induced growth) toward agriculture (which does 
not). Sachs and Warner (1995, 1999a, 1999b, 2001) also argue that 
the relative structural importance of tradable manufacturing versus 
natural resource sectors in an economy is critical to its growth per-
formance (i.e. when a mineral-  or oil- based economy experiences a 
resource boom, the manufacturing sector tends to shrink and the non- 
traded goods sector tends to expand).2

The argument that resource abundance may lead to slower eco-
nomic growth is not new. The moral philosophers that were the 
precursors to classical economists often believed that the “easy riches” 
from land and natural resources led to “sloth” and therefore would 
provide a disincentive to being productive (Sachs and Warner 1999b). 
As we have seen from Chapter 2, the classical economists and early 
development economists were much more mixed in their opinion on 
the link between resource abundance and growth. For example, Myint 
(1958) argued that the classical vent for surplus theory proposed 
by Adam Smith explains how trade was the means by which idle 
resources, and in particular natural resources in poor countries, were 
brought into productive use, thus leading to economic development 
and growth. Equally, the “staples thesis” suggested that the successful 
development of many countries and regions in the late nineteenth 
and early twentieth centuries was led by the expansion of export 
sectors, and in particular natural resource exports (Chambers and 
Gordon 1966; Innis 1930, 1940; Smith 1976; Southey 1978; Watkins 
1963). However, the “unequal development” theorists were less san-
guine about the ability of poorer economies to develop and grow by 
exploiting their natural resource endowments through promoting pri-
mary product exports. First, they argued that, due to the presence of 
export enclavism, the beneficial “forward” and “backward” linkages 
between primary export sectors and the rest of the economy would 
be small (Baran 1957; Myrdal 1957; Seers 1962). Second, following 
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the Prebisch– Singer thesis, there is an inherent tendency of long- run 
(non- oil) primary product prices to fall relative to manufacturing 
prices, thus worsening the development prospects of developing coun-
tries specializing in resource- based commodities (Prebisch 1950, 1959; 
Singer 1950).

In the wake of the oil price shocks of the 1970s and 1980s, “Dutch 
disease” models focused on the problems caused for a primary product- 
exporting economy by “resource booms” that lead to overvalued com-
modities (Corden 1984; Krugman 1987; Neary and van Wijnbergen 
1986; Torvik 2001; van Wijnbergen 1984; Wahba 1998). Either the 
discovery of large reserves of a valuable natural resource or a boom in 
commodity prices will cause an expansion in primary product exports 
and lead to overvaluation of the exchange rate. This will reduce manu-
facturing and service exports that are more conducive to growth, and 
may also reduce total exports eventually.

The resource curse hypothesis is related to these “Dutch disease” 
effects. There are two elements to this hypothesis. First, economies 
with large natural resource sectors relative to manufacturing and 
services will grow more slowly, even if no resource boom occurs. 
Because manufacturing and advanced services lead to a more com-
plex division of labor and innovation, these sectors are more dynamic 
and will produce more economy- wide growth. Second, a resource 
price boom or windfall may lead to increased growth initially, but 
this will be only a temporary gain.3 As a result of the boom, the nat-
ural resource sector will expand and draw economic resources away 
from the more dynamic sectors, such as manufacturing. The result 
is that in the long run the economy will become more specialized in 
natural resource production and export, and thus growth may even 
slow down.

These effects of a resource boom are illustrated in Figure  3.1. 
Because it specializes more in natural resources, the resource- based 
economy grows at a slower rate than the average growth rate of all 
countries. However, at some future time t0, the natural resource- based 
economy experiences a commodity price boom or a discovery of add-
itional valuable resource reserves. The result is an initial windfall gain 
and an immediate gain in GDP per capita (line AB). However, this 
gain will also mean that even more scarce economic resources are 
diverted to the natural resource sector, and growth will slow down 
(line BC). Eventually, the natural resource- based economy may revert 
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to its pre- boom growth rate, but its GDP per capita will be even lower 
than the world average, and its lower growth rate will cause further 
divergence from the per capita incomes of other economies.

The model developed by Matsuyama (1992) provides a more ele-
gant depiction of the “resource curse” effect.

A conventional perspective in the literature is that there are posi-
tive links between agricultural productivity and industrialization in 
economic development. Rising agricultural productivity in food pro-
duction makes it possible to feed the growing population in the indus-
trial sector and release labor to industry. Higher incomes in agriculture 
also stimulate domestic demand for industrial products and increase 
domestic savings to finance industrialization. However, an important 
contribution of Matsuyama’s model is demonstrating that while this 
conventional wisdom may hold for a closed economy, this is not neces-
sarily that case for an open economy. Matsuyama shows that, in a 
closed economy, an increase in agricultural productivity will release 
labor to manufacturing, which is the more dynamic sector, and thus 
foster economic growth. However, in an open economy with prices 
determined by world markets, a rich endowment of arable land (or 

Figure 3.1 Resource booms and economic growth
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natural resources generally) may be a mixed blessing. That is, a rela-
tively resource- abundant country will specialize in the production and 
export of primary commodities. In the absence of changes in relative 
world prices, rising productivity in the agricultural sector would there-
fore attract labor away from manufacturing, thus slowing industrial-
ization and growth.

In his model, Matsuyama (1992) assumes that there are two sectors 
in the economy  –  agriculture and manufacturing  –  and one mobile 
factor, labor, which is assumed to be constant and normalized to one.4 
Agricultural productivity is a constant, Hicks- neutral rate, A, but 
productivity in manufacturing, Mt, increases as a by- product of manu-
facturing experience. Letting nt be the fraction of labor employed in 
manufacturing at time t, manufacturing output, XM, and agricultural 
production, XA, are governed by

X M F n F F F M X
X AG n

t
M

t t t t
M

t
A

= = ′ > ′′ < = >
= −
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Assume initially that the economy is closed. Letting pt be the relative 
domestic price of the manufacturing good, labor market equilibrium 
requires

AG n p M F nt t t t′ − = ′( ) ( ).1  (3.2)

Equilibrium in the market for food, CA, and manufactures, CM, 
requires
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In (3.3), γ represents the subsistence level of food consumption 
required by the total population (labor force), L. The parameter β 
indicates the marginal rate of substitution of food and manufactures in 
consumer preferences. The relationship between the aggregate demand 
for food and manufactures is derived through a representative con-
sumer utility- maximizing problem (see Matsuyama 1992 for details). 
In a closed economy, all output of food and manufactures is assumed 
to be consumed.

Combining the equilibrium conditions in (3.3) and using (3.2) to 
substitute for ptMt yields
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Equation (3.4) states that there is an inverse relationship between 
agricultural production as a function of the share of employment in 
manufacturing, ϕ(n), and agricultural productivity per capita in the 
closed economy, A/ L. As the right- hand side of (3.4) is decreasing in 
A and ϕ(n) is declining in n, (3.4) can be solved for a unique solution 
for the share of employment in manufacturing in terms of agricultural 
productivity, A

n n A At = = ′ >υ υ( ), ( ) .0  (3.5)

By substituting (3.5) back into the rate of change in manufacturing 
productivity as governed by (3.1), one obtains

M
M

F At

t

= δ υ( ( )).  (3.6)

Equation (3.5) indicates that the employment share of manufac-
turing, n, is constant over time but positively related to agricultural 
productivity. If this is the case, then (3.6) shows that output in manu-
facturing will increase at a constant rate, also positively related to 
agricultural productivity, A. Thus, in a closed economy, increasing 
agricultural productivity will lead to both a rising share of employ-
ment in manufacturing and increased industrial innovation. The result 
will be greater economic growth.

Now, assume that the economy is opened to world trade. Labor is 
immobile across all economies, and there are no technological spill- 
overs globally. The world economy (starred variables) also evolves 
according to the closed economy path of the home economy:
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In (3.7), n* is the equilibrium level of the employment share of 
manufacturing in the world economy, which is constant and positively 
related to world agricultural productivity, A*. In turn, n* determines 
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constant growth in world output in manufacturing, which is also posi-
tively related to A*.

Under free trade, pt is the world terms of trade for manufactures, 
and thus the home economy must choose its level of manufacturing 
employment, nt, to equate (3.2) and (3.7) with respect to pt:
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By setting t = 0 in (3.8) and noting that the left- hand side is decreasing 
in n, it follows that the initial conditions for specializing in manufac-
turing in the home economy when it opens to trade are
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Condition (3.9) states that manufacturing will account for a larger 
(smaller) share of the home economy’s employment, compared to the 
rest of the world, if the home economy has a comparative advantage 
in manufacturing (agriculture).

Returning to (3.8) and differentiating this relationship with respect 
to time yields
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The expression in the squared brackets on the left- hand side of (3.10) 
is negative. This in turn implies that the employment share of manu-
facturing in the home economy will grow if its manufacturing sector’s 
share of employment is larger than that of the world economy’s share; 
otherwise, nt will decline.

Thus, conditions (3.8)– (3.10) jointly state that when the home 
economy initially has a comparative advantage in manufacturing 
(agriculture), its manufacturing productivity will grow faster (slower) 
than the rest of the world and accelerates (slows down) over time. 
From (3.9), an increase in agricultural productivity, A, will cause the 
home country to specialize even more in agriculture rather than manu-
facturing when the economy opens to trade. This implies that the share 
of employment in manufacturing will be falling (see Eq. 3.10). For this 
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to occur, δF(n) must also be lower if agricultural productivity increases 
in the home economy. The manufacturing share of employment in the 
economy will therefore be falling over time. Consequently, when the 
economy opens to trade, a negative link is established between rising 
agricultural productivity, manufacturing employment and economic 
growth.

In essence, Matsuyama’s model suggests that a small, open economy 
that has a comparative advantage initially in its resource (agricultural) 
sector will fall behind economies that have a comparative advantage 
in manufactures. In an open economy with less productive agriculture 
(relative to the rest of the world), the manufacturing sector attracts 
more labor, and therefore grows faster. In an open economy with more 
productive agriculture (relative to the rest of the world), the agricul-
tural sector squeezes out manufacturing and the economy declines.

Sachs and Warner (1999a) have examined evidence over the period 
1960– 94 for eleven major Latin American economies to test the 
hypothesis that any natural resource booms occurring in these coun-
tries may have had a positive impact on their growth performance.5 
First, the authors note that the main structural feature of these econ-
omies is that they have remained by and large exporters of primary 
commodities or manufactured products based on these commodities. 
Second, they suggest that a significant resource boom occurred in only 
four of the eleven countries (Bolivia, Ecuador, Mexico and Venezuela), 
with mixed evidence of a boom in another three (Chile, Colombia 
and Peru). However, Sachs and Warner conclude that in only one of 
these seven countries (Ecuador) did a resource boom have a positive 
and lasting effect on GDP per capita. In two countries (Chile and 
Colombia), there appears to be no effect of a resource boom on eco-
nomic development, and in the remaining four cases (Bolivia, Mexico, 
Peru and Venezuela), the resource boom actually produced a negative 
impact on GDP per capita. On balance, resource booms appear to 
frustrate economic growth in Latin America, most likely through a 
“Dutch disease” resource price boom effect.

Special features of certain developing countries may make them 
particularly vulnerable to this type of commodity boom impact. 
For example, by examining eight country case studies –  Cameroon, 
Ecuador, Gabon, Indonesia, Mexico, Nigeria, Papua New Guinea 
and Venezuela  –  Wunder (2003) maintains that the resource curse 
is particularly relevant for oil- producing tropical countries. In these 
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countries, the “Dutch disease” effect of the discovery of new reserves 
or oil price increases caused the oil and non- traded sectors of the 
economy to expand at the expense of non- oil trade sectors. In tropical 
developing countries, such as the eight countries examined by Wunder, 
the key non- oil trade sectors are typically agriculture, fisheries, forestry 
and non- oil mining, which are likely to stagnate as a result of the rising 
terms of trade from the oil boom.6 Hausmann and Rigobon (2002) 
show that if a country has a sufficiently large non- resource tradable 
sector, relative prices can be stable, even when a commodity boom in the 
resource sector generates significant volatility in the demand for non- 
tradables. However, when the non- resource tradable sector disappears, 
prices in the economy become much more volatile, mainly because 
“Dutch disease”- induced shocks to the demand for non- tradables will 
not be accommodated by movements in the allocation of labor, but 
instead by expenditure switching. The inefficiency of financial markets 
in the country further reinforces this impact, especially as the presence 
of bankruptcy costs makes interest rates dependent on relative price 
volatility. These two effects interact, causing the economy to specialize 
inefficiently away from non- resource tradables:  the less it produces 
of them, the greater the volatility of relative prices and the higher the 
interest rate the sector faces, causing it to shrink even further until it 
disappears. An increase in resource income will therefore lead to spe-
cialization in the resource sector, higher interest rates and a lower level 
of capital and output in the non- tradable sector, ultimately causing a 
large and permanent decline in welfare.

As noted in connection with the second “stylized fact” discussed in 
Chapter 1, Sachs and colleagues have conducted other cross- country 
analyses in an attempt to verify the main tenet of the resource curse 
hypothesis (i.e. that resource- abundant economies grow less rapidly 
than resource- poor ones). Their analysis indicates that countries with 
a high ratio of natural resource exports to GDP have tended to grow 
less rapidly than countries that are relatively resource poor (Rodríguez 
and Sachs 1999; Sachs and Warner 1997, 2001; see also Table 1.1).

However, these studies by Sachs and colleagues use primary product 
exports as a percentage of GDP as the measure of a country’s resource 
abundance. Strictly speaking, such a variable cannot be a true indi-
cator of “resource abundance” per se, as it is not a measure of the 
total resource endowment or stocks of a country. In fact, there is an 
ongoing debate in the “resource curse” literature over what indicator 
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should be used as a measure of resource abundance, with most authors 
agreeing that some measure of total resource stock availability, such as 
total land area per capita, cropland per capita and mineral resources 
per capita, would be the preferred indicators (Auty 2001; Badeeb et al. 
2017; Havranek et al. 2016; van der Ploeg 2011).

Auty (2001) also points out that different types of natural resource 
endowments may have different impacts on the economic perform-
ance of a country. In particular, he distinguishes between the poten-
tial effects of point resources (e.g. mineral and energy resources) and 
diffuse resources (e.g. cropland). Some studies have sought to distin-
guish natural resource endowments in this way and have concluded 
that countries endowed with abundant point resources tend to 
grow more slowly or to be more susceptible to the “Dutch disease” 
impacts of a resource commodity boom (Boschini et al. 2007, 2013; 
Bulte et al. 2005; Isham et al. 2005; Leite and Weidmann 1999; Sala- 
I- Martin and Subramanian 2013; Wunder 2003). Others question 
whether the resource curse hypothesis that resource- abundant econ-
omies perform relatively poorly is valid, even for countries endowed 
mainly with energy and mineral resources (Alexeev and Conrad 2009; 
Brunnschweiler and Bulte 2008; Davis 1995, 2011; Manzano and 
Rigobon 2001; Smith 2015; Stijns 2005; van der Ploeg and Poelhekke 
2010; Wright and Czelusta 2004).

For instance, Manzano and Rigobon (2001) re- examine the period 
of analysis of Sachs and colleagues in the 1970s and 1980s and con-
clude that the poor performance of countries highly dependent on pri-
mary product exports is less likely to be the result of the “resource 
curse,” but rather of “debt overhang”:

we argue that in the 70s commodity prices were high, which led developing 
countries to use them as collateral for debt. The 80s saw an important fall 
of those prices, leaving developing countries with an important amount of 
debt and a low flow of foreign resources to pay them. Thus, in the sample, 
the curse (low growth) looks close to a debt- overhang problem. (Manzano 
and Rigobon 2001, p. 5)

Similarly, Davis (2011) and James (2015) also revisit the analysis by 
Sachs and colleagues, as well as later periods, and conclude that, if 
there is any evidence of slow growth in resource- rich economies, it is 
due mainly to a “resource drag.” In resource- dependent countries, a 
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declining resource sector disproportionately impacts overall economic 
growth in resource- dependent economies. That is, resource- rich coun-
tries often grow slowly because they are dependent on a sector that can 
experience a rapid decline during “bust” periods. For example, James 
(2015) finds that resource- dependent countries grow slowly during 
certain growth periods (e.g. 1980– 1990, when commodity prices fell 
sharply), but relatively quickly during boom periods (e.g. 1970– 1980).

In sum, the empirical evidence linking natural resource abundance 
to long- run growth performance appears to be mixed. One problem 
is the controversy over what indicator of total resource stock ability 
best measures abundance, or whether certain types of resources (e.g. 
point resources) are more likely to be correlated with poor economic 
performance. In addition, other studies suggest that the reason why 
resource- rich countries grow more slowly may have less to do with the 
“resource curse” than with other factors, such as debt overhang and 
the structural characteristics of these economies.

The evidence linking resource commodity price booms and windfalls 
to “Dutch disease” effects on resource- dependent economies seems 
more compelling. In this regard, the model and mechanism outlined 
by Matsuyama (1992) may be more relevant: the effect of a resource 
price boom is to increase the comparative advantage of the resource 
sector at the expense of manufacturing, thus reducing the overall 
growth potential of the economy. However, as we have seen from the 
empirical evidence, the vulnerability of a resource- dependent economy 
to this Dutch disease effect may have a lot to do with its structural 
characteristics (Hausmann and Rigobon 2002; Havranek et al. 2016; 
Manzano and Rigobon 2001; Wunder 2003).

Despite the compelling evidence in favor of a “resource curse” 
arising from a commodity price boom, recent efforts at understanding 
this process have pointed to a curious conundrum: If the windfall gain 
from rising commodity prices or new resource discoveries is so detri-
mental to economic development, why do the governments of resource- 
dependent economies fail to take corrective measures or adopt prudent 
policies to correct such imbalances? Or, as Ross (1999, p. 307) puts it 
succinctly: “The failure of states to take measures that could change 
resource abundance from a liability to an asset has become the most 
puzzling part of the resource curse.”

Thus, many studies of the resource curse phenomenon suggest 
that the “Dutch disease” and other economic impacts of the resource 
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curse cannot be explained adequately without also examining polit-
ical economy factors, in particular the existence of policy and insti-
tutional failures that lead to myopic decision- making, fail to control 
rent- seeking behavior by resource users and weakening of the polit-
ical and legal institutions necessary to foster long- run growth.7 For 
example, Auty (1994, p. 24) suggests several pathways for a negative 
“impact of a favorable natural resource base on policy choice,” which 
result ultimately in poorer economic performance: “the richer the nat-
ural resource endowment then, first, the longer lax macro policies are 
tolerated; second, the less pressure to achieve rapid industrial mat-
uration; third, the longer rent- seeking groups are tolerated (and the 
more entrenched they become); and fourth, the greater the likelihood 
of decelerating and more erratic economic growth.”

Of these various pathways, the encouragement of rent- seeking 
behavior has received much attention (Ascher 1999; Baland and 
Francois 2000; Gylfason 2001b; Mehlum et al. 2006; Robinson et al. 
2006; Tornell and Lane 1998, 1999; Torvik 2002). In short, natural 
resource abundance, windfall commodity price booms and the dis-
covery of valuable new reserves can all encourage private agents to 
compete vigorously for the increased resource rents, and in states with 
weak political and legal institutions, governments are overwhelmed 
by the special interest pressures of rent seekers, thus leading to 
distorted economic and resource management policies that favor the 
rent seekers and generate problems of corruption, institutional break-
down and, of course, dissipation of resource rents. Tornell and Lane 
(1998, 1999) formally model this process, demonstrating how natural 
resource booms and accompanying foreign exchange windfalls trigger 
political games among powerful interest groups in states with a “weak 
legal– political infrastructure” that result in current account deficits, 
disproportionate fiscal redistribution and stagnation. Although booms 
may result in an initial increase in productivity, weak institutions pro-
vide the incentive for the rent- seeking interest groups to compete for a 
greater share of production via increased transfers, and more transfers 
mean less actual investment in the economy. Employing different 
models, Baland and Francois (2000), Mehlum et al. (2006), Robinson 
et  al. (2006) and Torvik (2002) also show how, in a rent- seeking 
economy with weak institutions, an unanticipated resource boom will 
result in more wasteful rent- seeking activity, rather than greater entre-
preneurship and investment in productive activities.
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Certain types of natural resource endowments may generate these 
opportunities for rent- seeking behavior and corruption. For instance, 
several studies suggest that this is the case for point resources, which 
include energy and mineral resources as well as timber forests (Auty 
2001; Boschini et al. 2007, 2013; Bulte et al. 2005; Isham et al. 2005; 
Leite and Weidmann 1999; Ross 1999; Sala- I- Martin and Subramanian 
2013). As suggested by Auty (2001, p. 6):

The deterioration among the resource- abundant countries is more severe 
where the natural resource rents emanate from “point” resources, such as 
mining, rather than from “diffuse” source resources like land under peasant 
farms … Point rents are associated with staples that are relatively capital- 
intensive and thereby concentrate ownership. They include not only mines 
but also plantations where the crop requires immediate processing as in the 
case of sugarcane. In contrast, where the staple poses more modest invest-
ment barriers to entry, as with rice and maize, and some tree crops such as 
coffee and cocoa, the rents are likely to be more widely dispersed throughout 
the population.

If “bad” policies and institutions lie at the heart of translating resource 
abundance and windfall gains into negative economy- wide effects, then 
“good” policies and institutions may explain why some developing 
economies with resource wealth may have avoided the “resource 
curse.” In other words, “the natural resource curse is not necessarily 
the fate of resource abundant countries … sound economic policies 
and good management of windfall gains can lead to sustained eco-
nomic growth” (Sarraf and Jiwanji 2001, p. 3). However, judging by 
available empirical evidence, very few resource- abundant developing 
economies have achieved such success. For example, Gylfason (2001b, 
p.  566) examined the long- run growth performance of eighty- five 
economies and concluded:

Of this entire group there are only four resource- rich countries which 
managed to achieve (a)  long- term investment exceeding 25% of GDP on 
average in 1965– 1998, equal to that of various successful industrial states 
lacking raw materials, and (b) per capita economic growth exceeding 4% 
per year on average during the same period … These countries are Botswana, 
Indonesia, Malaysia and Thailand. The three Asian countries achieved this 
success by diversifying their economies and by industrializing; Botswana 
without doing so.8
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Botswana is a particularly interesting case because its economy has 
remained heavily dependent on mineral export earnings, principally 
diamonds, and it has experienced substantial commodity export booms 
and windfalls periodically since the 1970s, yet since 1965 the country 
has had one of the highest rates of long- term growth in the world, and 
in the 1990s it had the highest ratio of government expenditures on 
education to GDP (Gylfason 2001b). Botswana’s success in managing 
cycles of resource booms and busts is attributed largely to its adoption 
of appropriate and stable economic policies, including managing the 
exchange rate to avoid excessive appreciation during boom periods, 
using windfalls to build up international reserves and government 
balances that provide a cushion when booms end, avoiding large- scale 
increases in government expenditure and instead targeting investments 
to public education and infrastructure and, finally, pursuing an eco-
nomic diversification strategy that has led to modest increases in labor- 
intensive manufactures and services (Barbier 2011b; Iimi 2007; Pegg 
2010; Sarraf and Jiwanji 2001). However, such long- term policies for 
stable management of the economy are only possible if legal and pol-
itical institutions function well. Compared to most African countries, 
Botswana has had considerable political stability and lack of civil con-
flict. In addition, the government has an international reputation for 
honest public administration, and overall Botswana is generally rated 
as the least corrupt country in Africa (Barbier 2011b; Gylfason 2001b; 
Iimi 2007).

In sum, the resource curse hypothesis has become one of the more 
popular explanations in economics as to why the long- run develop-
ment of low-  and middle- income economies may be hindered, rather 
than helped, by natural resource exploitation. Yet, the empirical evi-
dence supporting this hypothesis is, at best, mixed. One difficulty is that 
studies investigating this hypothesis have revealed that the mechanism 
through which natural resource abundance and dependency affects 
economic growth in developing countries is exceedingly complex and 
difficult to analyze. For example, from their meta- analysis of empirical 
studies testing the resource curse hypothesis, Havranek et al. (2016) 
find that four key factors influence the differences in results across 
studies: (1) controlling for institutional quality; (2) controlling for the 
level of investment activity; (3) distinguishing between different types 
of natural resources; and (4) differentiating between resource depend-
ence and abundance.
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Nevertheless, there is an emerging consensus in the resource curse 
literature that resource abundance or dependence may exert less of 
a direct impact on the economic performance of developing econ-
omies and instead have a more indirect influence through interactions 
with institutional quality, governance and rent- seeking behavior. Or, 
as Papyrakis and Gerlagh (2004, p. 190) conclude: “natural resource 
wealth may stimulate growth but only under certain conditions. A nat-
ural resource economy that suffers from corruption, low investment, 
protectionist measures, a deteriorating terms of trade, and low educa-
tional standards will probably not benefit from its natural wealth due 
to adverse indirect effects.”

The Open- Access Exploitation Hypothesis

The recent emphasis on “political economy” explanations of the 
resource curse phenomenon accords well with the general perception 
that the comparatively poor growth performance of low- income coun-
tries arises mainly from failed policies and weak institutions, including 
the lack of well- defined property rights, insecurity of contracts, 
corruption and general social instability (Aidt et  al. 2008; Easterly 
2001, 2008; Keefer and Knack 1997; Mauro 1995; Murphy et al. 1993; 
Rodrik et al. 2004). In particular, pervasive policy and market failures 
in the resource sector, such as rent- seeking behavior and corruption 
or open- access resource exploitation, will clearly provide formidable 
obstacles to successful resource- based development. As noted in the 
previous discussion of the resource curse hypothesis, there is significant 
evidence that resource sectors in many developing countries are prone 
to problems of rent- seeking and corruption, thus ensuring that natural 
resource assets, including land, are not being managed efficiently or 
sustainably (Ascher 1999; Auty 2001; Badeeb et al. 2017; Barbier et al. 
2005; Gylfason 2001b; Havranek et al. 2016; López 2003; Mehlum 
et al. 2006; Robinson et al. 2006; Tornell and Lane 1998, 1999; Torvik 
2002). Several studies have also noted the rent- dissipation effect of 
poorly defined property rights, including the breakdown of traditional 
common property rights regimes, in developing countries (Agarwala 
and Ginsberg 2017; Alston et  al. 1999; Baland and Platteau 1996; 
Barbier and Burgess 2001b; Bohn and Deacon 2000; Bromley 1989, 
1991, 2008; López 1994, 1998a; Ostrom 1990).
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In fact, the pervasiveness of poorly defined property rights in the nat-
ural resource sectors of developing countries and the resulting nega-
tive economic consequences are often identified as important factors 
in explaining the poor performance of many resource- dependent 
economies (Brander and Taylor 1997, 1998a; Bulte and Barbier 2005; 
Chichilnisky 1994; Hotte et al. 2000; Jinji 2006; Karp 2005; López 
1989; López et  al. 2007; McAusland 2005; Smulders et  al. 2004; 
Tajibaeva 2012). As this explanation differs somewhat from the 
resource curse hypothesis, we can consider the former to be a second 
hypothesis, the open- access exploitation hypothesis.

For example, Brander and Taylor (1997, 1998a) note that over-
exploitation of many renewable natural resources  –  particularly the 
conversion of forests to agricultural land –  often occurs in developing 
countries because property rights over a resource stock are hard to 
define, difficult to enforce or costly to administer. They demonstrate 
that opening up trade for a resource- abundant economy with an open- 
access renewable resource may actually reduce welfare in that economy. 
As the resource- abundant country has a comparative advantage in pro-
ducing the resource good, the increased demand for the resource good 
resulting from trade openness leads to greater exploitation, which, under 
conditions of open access, produces declining welfare in the long run.

Brander and Taylor (1997) construct a 2 × 2 (two- good, two- sector) 
model of a small, open economy by combining open- access renew-
able resource exploitation within a standard Ricardian model of inter-
national trade. One of the two goods is a resource good produced 
using labor, L, which is fixed in supply, and the resource stock. The 
other good is a generic “manufactures” good produced using labor, 
LM. The “manufactures” good, M, is treated as the numeraire whose 
price is normalized to one. As one unit of labor is used to produce one 
unit of M, labor’s value marginal product in manufacturing is also 
one. It follows that, given a competitive labor market, the wage rate 
in the economy is one. The second good is harvest, H, from a renew-
able resource stock, S, which is subject to the standard net biological 
growth relationship

S G S H rS
S
K

SLH= − = −





−( ) .1 α  (3.11)
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Biological growth, G(S), is assumed to be logistic, with an “intrinsic” 
growth rate, r, and a carrying capacity level of population, K. The 
Schaefer harvesting production relationship is a function of a con-
stant, α, the resource stock, S, and the amount of labor in the economy 
devoted to resource harvesting, LH.

The effect of open access exploitation in the resource sector is to 
ensure that the price of the resource good must equal its unit cost 
of production. That is, as all rents from using the resource stock are 
dissipated and only labor costs are incurred in harvesting, the equilib-
rium open access harvesting condition is always

p w
L
H

w
S S

H= = =
α α

1
,  (3.12)

where p is the (relative) price of the resource good. Equation (3.12) 
states that, under open access, the price of the resource good must 
equal its unit cost of production. Since the wage rate, w, in the economy 
is one, the unit labor requirements –  and thus costs –  of the resource 
sector are inversely related to the size of the stock.

To complete their model, Brander and Taylor assume a representa-
tive consumer endowed with one unit of labor, who has Cobb– Douglas 
preferences for both goods. As this implies that both goods are essen-
tial in autarky manufactures, M, must be also be produced. The 
authors also show that the rate of the intrinsic growth to the total 
labor supply in the economy, r/ L, determines autarky relative prices 
and hence Ricardian comparative advantage. Thus, for some suffi-
ciently high ratio of r/ L, a country would have an autarky price of the 
resource good that is less than the world price and can be considered 
relatively resource abundant. When the economy opens to trade, a 
resource- abundant country with a moderate r/ L ratio will specialize in 
the resource good at the outset of trade and along the transition path, 
but it will eventually become diversified in production in the long run. 
Although the economy gains from the opening of trade initially, utility 
declines eventually and in the long run. A country with a very high r/ L 
ratio may be able to specialize in producing and exporting the resource 
good in the long run. However, the small economy’s steady- state utility 
is U- shaped in terms of trade. International trade at low or very high 
world relative prices for the resource good raises steady- state utility, 
but trade at intermediate price levels reduces steady- state utility.
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Figure  3.2 illustrates the effects of the opening of trade in a 
resource- abundant economy. Figure  3.2a compares the initial 
post- trade impacts and the transition to the steady state, whereas 
Figure 3.2b contrasts steady- state utility under autarky with various 
trade scenarios. Denoting pA and SA as the autarky equilibrium 

(a)

(b)

Figure  3.2 Open access exploitation and trade in a resource- abundant 
economy. (a)  Temporary equilibrium and transition to a steady state; 
(b) steady- state utility and the terms of trade

Source: Brander and Taylor (1997).
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resource price and stock, respectively, we have from (3.12) pA = 1/ αSA 
as the initial condition describing this equilibrium. In Figure 3.2a, 
the initial autarky production and consumption point is at E, with β 
and (1 –  β) representing the share of labor employed in the resource 
and manufacturing sectors, respectively. Denoting p* as the world 
price for the resource good, if p* > pA when trade opens, then the 
economy immediately specializes in the resource good as p*αSA > 
1, implying that the value marginal product of labor exceeds the 
prevailing domestic wage in the resource sector. The temporary 
equilibrium production point moves to the vertical axis at LαSA, 
and the economy’s initial post- trade budget line has a slope – 1/ p* 
(represented by the dotted black line in Figure 3.2a), and it lies out-
side the autarky production possibility frontier. This implies that the 
economy initially exports the resource good, imports manufactures 
and experiences temporary gains from trade as the new consump-
tion point is now C.

However, the initial trading equilibrium cannot be sustained. All 
labor has entered the resource sector, which will result in the tem-
porary harvest rate rising above the steady- state autarky level. The 
harvest rate will exceed resource growth and S will decline. As the 
resource stock falls, Schaefer production implies that harvests will also 
decline, and as shown in Figure 3.2a, the vertical intercept of the pro-
duction possibility frontier shifts down as indicated by the arrows. 
Two possible steady- state outcomes may result.

First, if the resource stock stabilizes at a level that can sustain the 
entire labor force at a wage rate exceeding one, then the economy can 
specialize in the production and export of the resource good in the 
long run. This is indicated by the line in Figure 3.2a, which is the small 
country’s free- trade budget line that has a vertical intercept and pro-
duction level of LαSS and an intercept on the horizontal axis beyond 
L. As depicted in Figure 3.2a, the specialized steady state would allow 
the country to gain from trade. However, this need not be the case. 
Steady- state consumption levels under complete trade specialization 
may not necessarily be higher than in autarky, and depending on the 
relationship between the terms of trade and steady- state utility, the 
economy may or may not have gained from trade.

Figure 3.2a also illustrates the case of steady- state diversification. 
In this case, the resource stock falls to a level, SD, so that not all the 
labor is allocated to harvesting and its value marginal product equals 
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one. The economy will consume at point D, and in comparison to 
autarky, international trade reduces the small country’s steady- state 
utility unambiguously.

Figure  3.2b shows the consequences of trade for a resource- 
abundant economy, r/ L > α. The flat line labeled uA represents the 
country’s steady- state per capita utility under autarky, whereas uT 
represents the country’s steady- state utility under trade, which is a 
function of different world prices, p*, for the resource good. If the 
world price equals the small economy’s autarky price, pA, its trading 
and autarky utility are equal. At all prices below pA, the economy 
would export manufactures and experience steady- state gains from 
trade. However, if world prices fell below some level, p1*, then the 
economy would no longer remain diversified and instead would spe-
cialize completely in manufactures. At world prices just above pA, the 
economy would be an exporter of the resource good but diversified in 
production. In this range, steady- state utility under trade would be less 
than under autarky. However, if world prices rise to p2*, the economy 
would specialize in the production of the resource good. This price 
level minimizes steady- state utility under trade. Above p2, additional 
increases in the world price are beneficial to the economy, and there 
is some price, p3*, beyond which steady- state gains from trade would 
occur relative to autarky.

Brander and Taylor conclude that, as the problem lies with the “open- 
access” nature of exploitation in the resource- abundant economy, then 
the first- best policy would be for the small, open country to switch 
to a more efficient resource management policy through simply 
establishing property rights. However, as they acknowledge, there are 
many policy and institutional distortions that currently work against 
such solutions, particularly in developing countries and other resource- 
abundant, small, open economies. Consequently, Brander and Taylor 
(1997, p. 550) argue in favor of “second best approaches” such as the 
country imposing “a modified ‘Hartwick’s rule’ (see Hartwick 1977) 
under which an exporting country that experienced temporary gains 
from selling a resource good on world markets might re- invest those 
proceeds in an alternative asset.”

However, in an extension to the analysis by Brander and Taylor, 
Hannesson (2000) demonstrates that their results may depend crit-
ically on the assumption that production in the manufactures good 
sector is subject to constant returns to scale. For example, in Brander 
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and Taylor’s model, the steady- state national income in terms of 
manufactures does not change, as long as the country does not spe-
cialize fully in open access resource extraction. In contrast, Hannesson 
argues that it is not at all unlikely for economies heavily dependent 
on extractive industries and with a locational disadvantage in manu-
facturing to have diminishing returns in the latter sector. As a conse-
quence, the equilibrium national income of a small, open economy in 
terms of manufactures is likely to rise from trade, even if harvested 
exports are exploited under open access, as the country is now able to 
import manufactures at a constant world price rather than having to 
acquire these goods through reallocating resources with diminishing 
returns.9

Hannesson also shows that, with diminishing returns to manufac-
turing, moving from an open- access regime to optimal management 
may or may not lead to an improvement in welfare. Such an “immiser-
izing effect” of a transition from open access to optimal management 
will occur if the demand for the resource good is inelastic so that the 
value of harvested output is less with optimal management than under 
open access and more labor is withdrawn from the resource sector.

Although Hannesson’s version of the small, open economy model of 
Brander and Taylor (1998a) indicates that open- access exploitation of 
natural resources may not necessarily be the only, or even the principal, 
cause of declining welfare, several other trade models do show that 
open access resource exploitation may have negative consequences for 
a resource- abundant economy engaged in trade (Brander and Taylor 
1998a; Bulte and Barbier 2005; Chichilnisky 1994; Hotte et al. 2000; 
Jinji 2006; Karp 2005; López 1989; López et  al. 2007; McAusland 
2005; Smulders et al. 2004; Tajibaeva 2012).

For example, with the specific case of Latin America in mind, 
in which raw materials are often inputs into semi- processed or 
processed exports, López (1989) also develops a two- good model 
of a resource- rich, open economy in which the open- access renew-
able resource serves as an input into an “enclave” export- processing 
sector. What makes López’s model particularly interesting is that it 
contains both features of the “resource boom” effects common to the 
resource curse hypothesis as well as the “overexploitation effects” 
from assuming that the economy is dependent on open access extrac-
tion of its natural resources. Thus, a commodity price boom leads to 
overvaluation of the exchange rate and misallocation of factors of 
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production to the resource sector, but expansion of the latter leads 
inevitably to excessive exploitation of the open- access resource and a 
decline in stocks. The consequence is that any initial improvement in 
the terms of trade causes the rate of open access resource extraction 
and real income to increase in the short run, but in the long run the 
rate of open access resource extraction permanent income inevitably 
falls as both resource stocks decline and the exchange rate becomes 
overvalued. In essence, the “boom and bust” impact of the resource 
price windfall is reinforced by the tendency of the economy to 
become more dependent on overexploiting an open access resource 
as an additional consequence of the exchange rate effects of the com-
modity price rise.

Some authors have also extended the 2 × 2 small economy model 
to a two- country, or North– South, model of trade and open access 
resource exploitation. For example, as Chichilnisky (1994) has 
shown, such a North– South model of trade and resource exploit-
ation becomes a more relevant context in which to analyze trade and 
renewable resource relationships when the two countries are other-
wise identical except that they “differ only in the pattern of owner-
ship of an environmental resource used as an input to production.” 
This is for two reasons. First, “no trade is necessary for efficiency 
when the two countries are identical, yet trade occurs when they have 
different property- rights regimes.” Second, despite the fact that nei-
ther country has an initial comparative advantage in producing the 
resource- intensive good, “the lack of property rights for a common- 
property resource” in one country (the South) leads it to produce 
and export resource- intensive goods. Moreover, the South exploits its 
open- access resource to a greater degree than is efficient and at prices 
below social costs, even if the all- factor prices are equal across the 
world, all markets are competitive and the two countries have identical 
factor endowments. Finally, because in the resulting world economy 
resource- intensive goods are underpriced, the country that has well- 
defined resource property rights (the North) ends up overconsuming 
the resource- intensive good.

Brander and Taylor (1998a) also extend their analysis of trade and 
an open access renewable resource beyond the small economy case 
to consider a two- country model. Unlike Chichilnisky (1994), how-
ever, Brander and Taylor consider both countries (North and South) 
as exploiting a given resource stock under open- access conditions. 
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Thus, each country is endowed with a renewable resource and labor 
and may produce the harvested good and/ or numeraire good, which 
again is referred to as “manufactures.” The advantage of conducting 
such an analysis of open access resource exploitation and trade in a 
North– South context is that it allows the world price of the resource 
good to be endogenously determined within the model. This allows 
the authors to examine how one country’s trade and resource man-
agement practices affect resource stocks and welfare elsewhere in 
the world.

The results for Brander and Taylor’s North– South model confirm 
many of the authors’ predictions for the small, open economy (see 
Brander and Taylor 1997). First, the more “resource- abundant” of the 
two countries has a higher rate of intrinsic growth for the resource 
stock relative to total labor supply, r/ L. Second, with the opening of 
trade, the more resource abundant country will export the resource 
good and may suffer long- run losses from trade. In particular, if the 
resource exporter is always diversified during the transition from aut-
arky to the trading steady state, then the country loses at every point 
along the transition path, as well as in the steady state.10

These welfare impacts arise from the interaction of endogenous terms 
of trade effects with resource depletion under open access conditions. 
Because of stock depletion under open access conditions, there is 
overexploitation even under autarky for both countries. However, the 
resource- abundant country will have a larger resource stock and a 
lower relative price of the resource good. This comparative advan-
tage means that, with the opening of trade, the resource- abundant 
country will increase its harvest for export, whereas consumers in the 
resource- poor (labor- abundant) country have an incentive to import 
the resource good. The result is depletion of the renewable stock in 
the resource- abundant country, and as the stock falls, the labor cost of 
producing the harvested good rises, causing a gradual increase in its 
price. Because of open- access conditions, resource rents remain zero 
and the only income is labor income, which must fall in real terms as 
the price of the resource good rises. In contrast, for the resource- poor 
(labor- abundant) country, trade induces it to export manufactures (the 
labor- intensive good), and thus its resource stock recovers relative to 
autarky. As nominal (labor) income and the price of the manufactures 
in the resource- poor country are the same as in autarky, while the price 
of the resource good is lower, real income must rise. Thus, it follows 
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that trade causes steady- state utility to fall in the resource- abundant 
country and to rise in the labor- abundant country, and under certain 
conditions, these relative losses and gains from trade will also occur 
at every point along the transition from autarky to the free trade 
steady state.

In sum, these North– South models are strikingly similar in their 
conclusions that “incomplete property rights in renewable resource 
sectors undermine the presumption that trade liberalization is neces-
sarily welfare improving” (Brander and Taylor 1998a, p.  204). It 
follows that, if open access conditions for resource exploitation mean 
that a resource- dependent developing economy may not gain from 
trade, then the obvious first- best solution would be to ensure that 
open access resources in the economy are “privatized” as quickly as 
possible. As discussed earlier, there may be political and institutional 
reasons why such a solution is impractical for many developing coun-
tries. However, putting these obstacles aside, allowing individuals to 
establish private property rights over open access resources may not 
necessarily lead to increased efficiency gains for the economy.

For example, several authors have examined how open access 
conditions can lead to an “endogenous” process of property rights 
establishment that may lead to excessive dissipation of resource rents 
and less benefits for an economy (Alston et al. 2012; Anderson and 
Hill 1990; Hotte et al. 2000; Leeson and Harris 2018; Southey 1978). 
There is ample evidence in developing economies that more secure 
rights over natural resources, particularly land, will lead to incentives 
for increased investment in resource improvements and productivity 
(Abdulai et al. 2011; Barbier and Tesfaw 2013; Besley 1995; Bohn and 
Deacon 2000; Deininger and Jin 2006; Eskander and Barbier 2017; 
Feder and Feeny 1991; Feder and Onchan 1987; Fernandez 2006; 
Larson and Bromley 1990).11 However, if many individuals are com-
peting to establish property rights over previously unclaimed land and 
other natural resources, then the resulting “race for property rights” 
can lead these individuals to incur high costs to claiming and enfor-
cing these rights. Any potential economic gains from more secure 
rights, including increased investment opportunities, may be quickly 
dissipated. As described by Anderson and Hill (1990, p. 177): “When 
property rights and the rents therefrom are ‘up for grabs,’ it is possible 
for expenditures to establish rights to fully dissipate the rents, leaving 
the efficiency gains from privatization in question.”
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The classic case of the “race for property rights” was the “land 
giveaways” and homesteading that opened up both the Canadian and 
US West in the nineteenth century (Alston et al. 2012; Anderson and 
Hill 1975, 1990; Barbier 2011b; Libecap 2007; Southey 1978). In 
the case of homesteading, individual farm families could establish a 
freehold title by occupying and developing their land. In the case of 
land and natural resource giveaways (or grants), land and other nat-
ural resources were given away to large- scale landowners (e.g. rail-
road companies, ranchers, mineral exploiters) by the government as a 
reward for initiating development (e.g. building railways, establishing 
ranches, initiating mining operations). However, as argued by Southey 
(1978, p. 557), the latter activities could be considered “simply home-
steading on a grand scale.” The result is that competition among 
homesteaders for the best land, and among large- scale landowners for 
the best resource grants, will lead to premature development, as well 
as the complete dissipation of all net capitalized rents.

This outcome of Southey’s model can be represented in a simple 
diagram (see Figure  3.3). Consider the homesteading problem first. 
Southey separates the decision to farm the land from the decision to 
“break in” the land, or convert it to a farm. For example, farming 
generates a stream of net annual earnings, or rents, v(t), and the 
discounted present value of this stream of rents to some initial time 
can be denoted as V(t). The stream of annual rents is displayed in the 
top diagram of Figure 3.3, whereas the present values or capitalized 
rents are indicated in logarithmic scale on the bottom diagram. Finally, 
breaking in the land incurs a one- time lump sum cost, C. The latter 
cost is indicated on the bottom diagram of Figure 3.3, whereas the 
annual interest charge on this cost, rC, is shown on the top diagram.

If there is no competition among homesteaders for land, then a rep-
resentative homesteading household would be free to choose the best 
time both to break in its parcel of land, tc, and to farm it, tf, so as to 
maximize net capitalized rents:

max ( ) , ( ) ( ) , .
,

( ) ( )

t t

r t s r t s
c f

t
f c

c

f

W V s Ce V s t e dt t t= − = ≤− − − −
∞

∫ υ   (3.13)

Assuming breaking- in costs are constant over time, ∂C/ ∂tc = 0, the 
solution to this problem is:
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υ t rC t t tf c f c
* * * *( ), .( ) = =  (3.14)

The homesteading household delays its breaking- in costs until 
the last minute, and then commences farming right away. The optimal 
time to farm ensures that the expected net annual rent at that date 
just covers the interest charge on the break- in costs incurred.

However, if there is competition among homesteaders for land, 
then the first household on the land is likely to establish the freehold 

Figure 3.3 The race for property rights and rent dissipation

Source: Southey (1978).
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title, provided that the household not only occupies the land but also 
actively works it right away. The household would undertake these 
activities provided that the present value expected rents are positive 
and sufficient to cover breaking- in costs:

V t t e dt C tr t t
c

t t

t

c

f

( ) ( ) ( ) .( )= ≥ ≥− −

=

=∞

∫ υ 0  (3.15)

But Southey argues that if the pool of would- be homesteaders is suf-
ficiently large, then the first household on the land would be forced to 
break in the land and farm as soon as possible (i.e. as soon as capitalized 
rents just cover breaking- in costs V(t1) = C(t1) at some time tf = t1). As 
shown in Figure 3.3, not only are net capitalized rents dissipated, but 
also settlement and farming of the land clearly occur prematurely.

Resource “giveaways” can also lead to premature development and 
dissipation of capitalized rents. That is, natural resources are given 
to large- scale landowners (e.g. railroad companies, ranchers, min-
eral exploiters) by the government as a reward for initiating devel-
opment (e.g. building railways, establishing ranches, initiating mining 
operations). However, given the long lag- time necessary for produc-
tion to begin from such developments, occupation and initial breaking 
in to stake the resource claim will occur long before production starts 
up. Thus, if production starts at some time t2, then the present value 
expected rents earned will be V(t2). But if initial development takes 
place before t2 at some time t3 < t2, then V(t2) discounted back to this 
initial breaking- in period can be denoted as D(t3), which (due to the 
logarithmic scale) is shown as a straight line in the bottom diagram 
of Figure 3.3. If there are many large- scale landowners competing for 
resource giveaways, there will be a race to stake and develop the best 
resource claims. As a consequence of this competition, the first land-
owner to stake a claim will do so at the earliest possible date, which is 
when D(t3) = C(t3). Once again, resource development occurs prema-
turely and no net capitalized rents are made.

The Factor Endowment Hypothesis

In Chapter  2, it was noted that some economists have proposed a 
factor endowment hypothesis as to why some resource- dependent 
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economies have historically developed more successfully than others. 
For instance, Acemoglu et al. (2001), Engerman and Sokoloff (1997) 
and Sokoloff and Engerman (2000) have all suggested that the key to 
successful resource- based development over the long run may have 
to do mainly with the interplay of critical exogenous factors, such 
as geography, climate and institutional legacy. To some extent, these 
factors may explain why certain regions of “recent settlement” in tem-
perate zones, such as Australia, Canada, New Zealand and the United 
States, emerged in the twentieth century as comparatively “developed” 
economies compared to the resource- dependent tropical plantation 
and peasant- based economies of Africa, Asia and Latin America.

Other economists have also examined the connection between given 
environmental conditions, notably climate and tropical locations, and 
the economic performance of a country. Some, such as Hall and Jones 
(1999), suggest that this linkage is also indirect (i.e. they use distance 
from the equator as an instrument for social infrastructure, as they 
argue that latitude is correlated with Western influence, which leads 
to good institutions). Still others, such as Bloom and Sachs (1998) and 
Kamarck (1976), maintain that there is a direct effect of climate, or 
more precisely geography, on performance. As summarized by Easterly 
and Levine (2003, p. 7), this view maintains that

tropical location leads to underdevelopment through mechanisms such as 
(1) the fragility and low fertility of tropical soils, (2) high prevalence of crop 
pests and parasites, (3)  excessive plant respiration and lower rate of net 
photosynthesis, (4) high evaporation and unstable supply of water, (5) lack 
of a dry season, cold temperatures, or long enough summer days for tem-
perate grain crops, (6) ecological conditions favoring infectious diseases for 
humans, (7) lack of coal deposits, and (8) high transportation costs.12

In sum, there appear to be two perspectives as to how factor 
endowments may influence long- run economic development. The first 
view suggests that this influence is direct. Rich versus poor resource 
endowments, temperate versus tropical climates, whether a country is 
landlocked and other geographical and environmental factors influence 
the quality of land, labor and production technologies available to an 
economy and thus its long- term growth and development prospects.13 
The second view is that the impact of factor endowments on eco-
nomic development is indirect. Environment, geography and resource 
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endowments affect a country’s economic development because factor 
endowments have a long- lasting influence on patterns of political and 
legal institutional development.

Easterly and Levine (2003) attempt to test whether factor 
endowments, such as temperate versus tropical location, the eco-
logical conditions influencing the spread of disease and favorable 
environmental conditions for growing grains and cash crops, influ-
ence long- run economic development directly or only indirectly 
through institutions. The authors also examine whether the direct or 
indirect impact of factor endowments on long- run economic devel-
opment is superseded by the instigation of major policy changes over 
the past four decades. They represent factor endowments for seventy- 
two former colonies by four main variables: settler mortality during 
the early nineteenth century; the latitude of a country; crop/ mineral 
dummy variables for whether a country produced world- leading com-
modities in 1998–1999; and a dummy variable for whether a country 
is landlocked or not.

The results of the analysis by Easterly and Levine provide strong 
support for the factor endowment hypothesis in explaining observed 
cross- country variation in the logarithm of per capita income levels in 
1995 for seventy- two former colonies, but only through the indirect 
impact through the differences in institutional factors across coun-
tries. This result has also been confirmed by Rodrik et  al. (2004) 
and Easterly (2007). The factor endowment variables explain cross- 
country variations in institutional development, which in turn account 
for differences in the 1995 level of per capita income across the 
former colonies, even when controlling for other factors such as the 
origins of legal institutions, the religious composition and the ethnic 
diversity of countries. However, the authors find little evidence that 
factor endowments have any direct impact on economic development. 
Moreover, macroeconomic policies over the past four decades appear 
not to have exerted any significant, additional influence on cross- 
country differences in income levels of former colonies. This leads 
Easterly and Levine (2003, p. 35) to conclude that

measures of tropics, germs, and crops explain cross- country differences 
in economic development through their impact on institutions … tropics, 
germs, and crops do not explain economic development beyond their 
impact on institutions … Furthermore, policies do not explain cross- country 
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differences in GDP per capita once one controls for the impact of endowments 
on institutions and on to economic development.14

A variation of the factor endowment hypothesis has been proposed by 
Wood and colleagues, who purport to show that whether a country’s 
exports consist mainly of manufactures or primary products depends 
fundamentally on whether the country is endowed abundantly with 
natural resources relative to the skills of its labor force (Mayer and 
Wood 2001; Wood and Berge 1997; Wood and Mayer 2001; Wood 
and Ridao- Cano 1999).

This proposition is derived from a modified version of the Hecksher– 
Ohlin theory of trade, which predicts that countries tend to export 
those goods that intensively use the factors of production with which 
they are relatively abundantly endowed. Although Wood and colleagues 
acknowledge that there are four essential factors determining inter- 
product differences in factor intensities –  financial or physical capital, 
the number of workers or labor, human skill or capital and natural 
resources –  they eliminate capital on the grounds that it is internation-
ally mobile, and they assume that manufacturing and primary products 
are of equal labor intensity.15 Consequently, as Wood and Berge (1997, 
p. 37) suggest: “What we are assuming is simply that the biggest (and 
thus most important) difference in factor proportions between manu-
facturing and primary production arises from their relative use of the 
other two immobile factors, skill and land.” The logic of this modified 
Hecksher– Ohlin outcome is based on the following argument.

Primary production is usually both more land intensive and less 
skill intensive than manufacturing. If a country with relatively abun-
dant supplies of land to skill opens to trade, the structure of output in 
the country therefore will shift away from manufacturing to primary 
production. In addition, because the expanding primary sector uses a 
lower ratio of skilled to unskilled labor compared to the contracting 
manufacturing sector, the demand and thus the wages of skilled rela-
tive to unskilled workers will fall. The result is that greater openness 
to trade will tend to widen initial differences in skill supplies among 
countries, increasing the gap in relative factor supplies between high- 
skill countries with little land and low- skill countries with much land. 
This will further reinforce the tendency of countries of high skill– land 
ratios to specialize in manufactures and of countries with low skill– 
land ratios to specialize in primary products.
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This outcome can be illustrated in Figure 3.4. The horizontal axis 
indicates the relative supply of skilled to unskilled workers and the 
vertical axis the relative skilled to unskilled wage. Country A has rela-
tively more land than skilled workers, and so its relative supply of 
skilled to unskilled workers is represented by the curve SA. Country 
B has relatively more skilled workers compared to land, and so its 
relative supply curve for skilled labor is SB. Both supply curves are 
upward sloping as an increase in the wage differential between skilled 
and unskilled laborers would induce more workers to participate in 
more education and training and give the government and firms more 
of an incentive to provide such opportunities. In the absence of trade, 
the demand curve for skilled workers is dd. Country A would employ 
initially hA0 skilled to unskilled workers and country B would employ 
hB0 skilled to unskilled workers. Given the relative scarcity of skilled 
laborers in country A, that country would have a higher skilled/ 
unskilled wage differential. Because of the difference in relative factor 
endowments, the opening of both economies to trade would mean 
that land- abundant country A would specialize in primary produc-
tion and skill- abundant country B would produce manufactures. 

Figure 3.4 Relative skills/ land endowments and trade

Source: Adapted from Wood and Ridao-Cano (1999).
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Thus, country A faces the open economy demand curve for skilled 
labor associated with primary products, Dp, whereas country B faces 
the demand curve associated with manufactures, Dm. Note that Dm 
> Dp because production of manufactures requires relatively more 
skilled labor. As a consequence, the land- abundant country’s relatively 
small supply of skilled labor is reduced even further to hA1, while 
the skill- abundant country’s relatively large supply of skilled labor is 
increased to hB1. In addition, the relative wage of skilled workers rises 
in country B but falls in country A. This result suggests that trade 
reinforces the tendency of countries with the combination of abun-
dant skilled labor and scarce land to specialize in manufactures and 
countries with the combination of abundant land and scarce labor to 
specialize in primary products.

To test the proposition that countries with high ratios of skill to 
land tend to export manufactures whereas countries with low ratios of 
skill to land export primary products, Wood and colleagues estimate 
the following cross- country regression:

( / ) ( / ) , ,X X h nm p i i i= + + >α β µ β 0  (3.16)

where Xm and Xp are gross exports of manufactures and primary 
products respectively, h/ n is the ratio of skill per worker over natural 
resources per worker, the subscript i identifies the country and µ is the 
error term. The authors proxy “skill” by the average number of years 
of schooling of the population over fifteen years of age and “natural 
resources” by total land area.

If the assumption that manufacturing and primary production are 
equally labor intensive is relaxed, then an alternative specification of 
the above model is

( / ) , , ,X X h nm p i i i i= + + + > <α γ δ µ γ δ0 0  (3.17)

where the two factor ratios h (skill per worker) and n (land per worker) 
are entered separately.

The two expressions (3.16) and (3.17) were estimated in log- linear 
form for all countries and different subgroups of countries (Wood and 
Berge 1997; Wood and Mayer 2001). In all of the various samples, the 
coefficients of the explanatory variables have the expected sign and 
are statistically significant, indicating that variation across countries in 
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their manufactured/ primary export ratios can be explained simply by 
differences in their skill/ land ratios.

It follows that, as Figure 3.4 shows, if trade reinforces the tendency 
of countries of high skill– land ratios to specialize in manufactures 
and of countries with low skill– land ratios to specialize in primary 
products, then greater openness to trade will tend to widen initial 
differences in skill supplies among countries, increasing the gap in 
relative factor supplies between high- skill countries with little land 
and low- skill countries with much land. As Wood and Ridao- Cano 
(1999, p. 94, emphasis in original) maintain, the result may also be 
widening income differences between countries with high skill– land 
ratios and those with low skill– land ratios: “It thus seems rather likely 
that trade- induced divergence of skill supplies among countries would 
tend to cause long- run divergence of their per capita incomes.”

The particular factor endowment hypothesis suggested by Wood 
and colleagues for explaining the poor economic performance of pri-
mary product- exporting countries shares many similarities with the 
resource curse hypothesis discussed earlier.16 However, Wood and 
colleagues stress that it is not the absolute size of the resource endow-
ment of a country that is important, but the relative abundance of 
natural resources to human skills in the economy that determines a 
country’s long- run development performance. This is an important 
distinction, as it could explain why two countries with abundant nat-
ural resources (e.g. the United States and Venezuela) may nonetheless 
continue to have divergent income levels and development prospects. 
One country has relatively abundant levels of human skills (e.g. the 
United States), whereas the other country (e.g. Venezuela) has a com-
paratively low skill– resource ratio.

The factor endowment hypothesis proposed by Wood and 
colleagues does find common ground with one variant of the resource 
curse hypothesis put forward by Thorvaldur Gylfason and colleagues 
(Gylfason 2001a, 2001b; Gylfason et al. 1999). Namely, countries with 
an abundance of “natural capital” tend to underinvest in human cap-
ital. This may occur through the following mechanism related to rent- 
seeking behavior in resource- rich countries (Gylfason 2001b, p. 577):

… there is the danger that the resource rent, which flows into the hands of the 
main supporters of the government, which produces that rent and allocates 
it free of charge, may lessen both parties’ interest in and understanding of 
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the necessity of building up human capital  –  for example, by increasing 
spending by central and local governments on education, or by organiza-
tional changes to improve and strengthen the school system. Why should the 
recipients of the resource rent be interested in schooling and education in 
the name of progress? –  if they have managed to line their own pockets and 
those of their children without acquiring an education. Thus rent seeking 
could partly explain why primary production tends to reduce exports … 
and also school enrolment.

If this argument is correct, it suggests that the fall in relative skill levels 
depicted in Figure  3.4 for the low- skill and land- abundant country 
after the opening of trade may decline even further over time. Once 
the country specializes in primary production activity, opportunities 
for rent- seeking behavior from resource exploitation may lead to fur-
ther declines of investment in human capital, thus causing relative skill 
levels to deteriorate even more.

Reinvesting the Rents from Natural Capital

At the end of Chapter 1, it was suggested that the very minimum cri-
terion for attaining sustainable economic development is ensuring that 
an economy satisfies weak sustainability conditions. That is, as long as 
the natural capital that is being depleted is replaced with even more 
valuable physical and human capital, then the value of the aggregate 
stock –  comprising human, physical and the remaining natural cap-
ital –  should increase over time. This in turn requires that the devel-
opment path of an economy is governed by principles somewhat akin 
to Hartwick’s rule (Hartwick 1977). First, environmental and natural 
resources must be managed efficiently so that the welfare losses from 
environmental damages are minimized and any resource rents earned 
after “internalizing” environmental externalities are maximized. 
Second, the rents arising from the depletion of natural capital must be 
invested into other productive economic assets.

In essence, all three hypotheses discussed above –  the resource curse, 
the “open access exploitation” and the “factor endowment” hypoth-
eses –  provide different perspectives as to why conditions in resource- 
dependent, developing economies may lead these economies to violate 
Hartwick’s rule, thus producing “unsustainable” development. In the 
case of the resource curse hypothesis, a commodity price boom actually 
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reverses Hartwick’s rule in that the booming natural resource sector 
attracts investments and factor inputs away from the more dynamic 
sectors of the small, open economy, such as manufacturing. In the case 
of the open access exploitation hypothesis, by definition harvesting or 
extraction under open- access conditions generates no resource rents 
to be reinvested, and the fortunes of the economy decline in the long 
run as natural resource stocks become inevitably overexploited.17 
Finally, in the case of the factor endowment hypothesis, unfavorable 
environmental conditions, geography, location and other “immo-
bile” factor endowments may influence directly the quality of land, 
labor and production technologies available to an economy and thus 
inhibit both the efficient generation of natural resource rents as well 
as the returns from reinvesting any rents in other investments in the 
economy. Alternatively, unfavorable environmental conditions and 
factor endowments may have a long- lasting influence on patterns of 
political and legal institutional development, which in turn inhibit effi-
cient generation of resource rents as well as their investment in other 
productive assets.

The remainder of this section describes in more detail the theoret-
ical underpinnings of Hartwick’s rule. We also discuss recent efforts 
to measure empirically the extent to which declining natural capital 
in developing countries is being offset by increases in other capital in 
these economies. Both this theory and the evidence help to shed light on 
the basic question posed by this chapter: Is the current pattern of nat-
ural resource exploitation in the majority of low-  and middle- income 
countries hindering or promoting long- term economic development?

The “sustainable development” rule identified by Hartwick (1977) 
is in many ways an application and extension of the models of optimal 
exhaustible resource extraction by Solow (1974) and Dasgupta and 
Heal (1974), as well as the concept of net national product as a 
true welfare measure as developed by Weitzman (1976). Hartwick 
demonstrated that, in a simplified, closed economy based on non- 
renewable resource extraction and accumulation of reproducible (i.e. 
physical) capital, the condition for sustaining consumption is that 
investment in the capital asset must equal the depreciation of the 
exhaustible natural resource.18

Hartwick’s rule for a closed economy exploiting an exhaustible 
resource has since been extended to include consideration of renew-
able resources (Hartwick 1978), open economies (Asheim 1986, 
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1996; Hartwick 1995; Vincent et al. 1997), environmental external-
ities (Mäler 1991), interest rate uncertainty (Weitzman 1998), tech-
nical progress (Weitzman 1997), ecosystems and their services (Barbier 
2013, 2016) and nonoptimal development paths (Dasgupta and Mäler 
2000).19

To illustrate the main principles underlying Hartwick’s rule, it is 
easiest to examine the simplest case, namely for a closed economy 
exploiting an exhaustible resource in which aggregate consumption 
(broadly defined) is the only determinant of social welfare. Note that 
the main outcome of the rule is that depletion of the non- renewable 
can still satisfy the overall criterion of non- declining welfare (i.e. con-
sumption) over time provided that “weak sustainability” is satisfied 
(i.e. any decline in the value of natural capital is compensated by the 
increasing value of other forms of capital, physical and human). To 
simplify the analysis, we shall assume that all physical and human cap-
ital can be aggregated into one stock, K, which is distinguished from 
the stock of the exhaustible resource, N. Let R denote the resource 
extraction rate, L labor, ω the rate of depreciation of some K and δ 
the social discount rate. If C is aggregate consumption in the economy 
and if social welfare is defined as the present value of an infinite sum 
of utility, U(C), then the social objective of the economy is to

Max U C e Uc Ucc
C

t( ) , , ,−
∞

> <∫ δ 0 0
0

 (3.18)

subject to

 K F K L R C f R N K N R K K N N= − − − = − = =( , , ) ( , ) , , ( ) , ( ) ,ω 0 00 0

where F(.) is the aggregate production function and f(.) is the cost of 
resource extraction. This yields the following Hamiltonian:

H U C F K L R C f R N K R= + − − − −( ) [ ( , , ) ( , ) ] ,λ ω µ  (3.19)

where λ and µ are the co- state variables for capital and the resource, 
respectively. We will make use of the following first- order conditions, 
dH
dC

U
dH
R

F fC R R= → = = → − =0 0λ µ, [ ]  λ , and we will linearize 

 

 

 

  

 

 

 

  

 

https://doi.org/10.1017/9781316875681.004 Published online by Cambridge University Press

https://doi.org/10.1017/9781316875681.004


Overview144

144

the utility function so that U(C)  =  UCC. Substituting the latter 
expressions into (3.19) and using the state equation constraints yields

H U C U K U F f Rc C C R R= + − − [ ] .  (3.20)

However, if consumption is the numeraire, and letting H/ UC be the 
dollar value of sustainable welfare or net product, SNP, then (3.20) 
can be rewritten as:

H
U

SNP C K F f R NNP F f R
C

R R R R= = + − − = − − [ ] [ ] .  (3.21)

In expression (3.21), NNP is net national product as convention-
ally defined in national accounts; in other words, NNP is the gross 
national product (GNP) of the economy less any depreciation (in value 
terms) of previously accumulated capital stocks. Thus, sustainable net 
produce, SNP, is NNP minus an additional term, [FR –  fR]R. The latter 
term is the “Hotelling rent” from exhaustible resource rent extraction. 
It represents the value of the amount of the exhaustible resource that 
is “used up” to produce goods and services in the economy today. 
Thus, expression (3.21) states that a true measure of the “sustainable” 
net product of any economy must account not only for any depreci-
ation in the reproducible capital stock, K, but also any natural capital 
depreciation.

Hartwick’s rule also follows immediately from expression (3.21). 
According to this rule for our simple economy, the condition for 
sustaining consumption is that investment in the capital asset must 
equal the depreciation of the exhaustible natural resource. In expres-
sion (3.21), aggregate consumption is sustained if changes in C are 
non- negative (i.e. dC ≥ 0). It follows from (3.21) that the latter condi-
tion can only be met if the net growth in capital, K , equals or exceeds 
Hotelling rents, [FR –  fR]R. In other words, if all Hotelling rents are 
reinvested in reproducible capital, then Hartwick’s rule is satisfied.

Also from expression (3.21), a more direct measure of “weak sus-
tainability” can be derived, which is often referred to in the litera-
ture as genuine savings or adjusted net savings (Barbier 2016; Bolte 
et al. 2002; Hamilton 2003; Hamilton and Clemens 1999; Pearce and 
Atkinson 1993; Pearce and Barbier 2000). A conventional accounting 
relationship for an economy is that all gross national saving, S, is equal 
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to gross investment, I (i.e. S = I). However, gross investment accounts 
for both depreciation in the capital stock and its increase, I K K= + ω .  
It follows that net national saving in the economy, SN, is equivalent to 
the net change in the capital stock, K , provided that gross saving is 
adjusted for any capital depreciation. In other words, when using the 
notation from our above simple model, as we have just demonstrated 
from (3.21), net saving as conventionally defined by the last expres-
sion is not sufficient for ensuring that the economy meets the “weak 
sustainability” criterion (and Hartwick’s rule), unless net saving is also 
adjusted for any depreciation in the value of natural capital. In our 
simple model with a single exhaustible resource, the depreciation in 
natural capital is denoted by the Hotelling rents, [FR –  fR]R. Thus, a 
true measure of adjusted net savings, or genuine savings, SG, would be

S K F f R S K F f RG R r R r= − − = − − − [ ] [ ] .ω  (3.22)

Thus, a true measure of genuine savings in the economy would be 
gross savings adjusted for both depreciation of reproducible capital 
and natural capital. Moreover, it is immediately clear that expression 
(3.22) would provide a direct indication of the degree to which the 
economy is satisfying Hartwick’s rule and thus the “weak sustain-
ability” criterion. For example, Sg > 0 implies that sufficient accumu-
lation of reproducible capital has occurred to offset the depreciation 
in natural capital. This in turn implies that the rents from current nat-
ural resource exploitation must have been reinvested in accumulating 
more reproducible capital. From (3.21) and (3.22), it follows that Sg > 
0 implies that, in our simple model, aggregate consumption and thus 
social welfare must be non- declining over time. In contrast, for an 
economy with Sg < 0, welfare will be declining and thus the economy 
can be considered less sustainable.

The Environmental Economics Unit of the World Bank’s Environment 
Department has attempted to calculate genuine savings rates (now 
called adjusted savings rates) for as many countries as possible from 
1970 to the present. In this work, genuine savings are defined as above; 
however, the theoretical underpinning of this work is based on a more 
sophisticated model that separates out physical from human capital 
and extends the concept of natural capital depreciation to include 
renewable resources and pollution (Hamilton and Clemens 1999). For 
example, by incorporating the extensions employed by Hamilton and 
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Clemens, some of the natural resource stock, N, is allowed to grow by 
an amount, g; stocks of pollution, P, in the environment are increased 
by emissions, e, but dissipate at the rate, d, and stocks of human capital 
(i.e. skills), H, are an increasing function of an educational investment 
(i.e. current educational expenditures), H = q(m), q’ > 0. It follows that 
the above genuine savings rule (3.22) now becomes

S K F f R g b e d
q m
q

S K F f R g b e d

G R r

R r

= − − − − − +
′

= − − − − − − +

 [ ]( ) ( )
( )

[ ]( ) ( )ω qq m
q
( )

,
′

 (3.23)

where b is the marginal cost of pollution abatement. For exhaustible 
resources that are part of natural capital, N, their rate of replenish-
ment, g, is equal to zero. Similarly, for pure “cumulative” pollutants, 
d is zero.

Condition (3.23) states that genuine savings consist of investments 
in reproducible capital, K, plus human capital, H, less the value of 
the depletion in natural resources and the value of accumulated 
pollutants. Genuine savings can also be calculated by subtracting from 
an economy’s gross national saving, S, any depreciation in reproducible 
and natural capital, including damages from accumulated pollutants, 
while adding any appreciation in human capital.

The World Bank’s measure of genuine savings closely follows expres-
sion (3.23). For example, as indicated in Bolte et al. (2002), the current 
indicator developed is the adjusted net savings rate, which is defined as

S
GNI

S D CSE R CD GNIG
K Ni

i

= − + − −








∑ ,  (3.24)

where, as before, SG is adjusted net savings (genuine savings) and S is 
gross national savings. GNI is gross national income at market prices, 
DK is depreciation of reproducible capital, CSE is current (non- fixed) 
capital expenditure on education, RNi is the rent from depletion of nat-
ural capital stock i and CD is damages from carbon dioxide emissions. 
Three categories of natural resources are included in the measure of 
adjusted net savings: energy stocks, such as crude oil, natural gas and 
coal (hard and lignite); metals and minerals, such as bauxite, copper, 
gold, iron, lead, nickel, phosphate, silver, tin and zinc; and forest 
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resources, measured in terms of industrial roundwood production 
and fuelwood. Damages from carbon dioxide emissions are the only 
value of “accumulated” pollution included in the adjusted net savings 
measure.20

Table  3.1 indicates the adjusted net savings rates for developing 
countries by income and by region from 1980 to 2016. With the 
exception of the 2000s, developing economies as a group display rates 
of adjusted net savings just under 6.5%. However, the rates in low- 
income countries have been significantly less compared to middle- 
income countries. Of particular concern is that the 2000s average in 
poor countries was only 1%, and from 2010 to 2016, their adjusted 
net savings rates declined by over 2%. In low- income countries, which, 

Table 3.1 Adjusted net savings as a share of gross national income

1980s 
average

1990s 
average

2000s
average

2010– 2016
average

Developing country 6.4% 6.3% 7.9% 6.4%

By income
Low income 2.5% 2.9% 1.0% – 2.3%
Lower middle income 4.9% 7.6% 10.5% 9.4%
Upper middle income 10.3% 7.5% 10.4% 10.4%

By region
East Asia and the Pacific 8.0% 11.9% 13.2% 15.6%
Europe and Central Asia – 0.3% 8.2% 8.8%
Latin America and the Caribbean 7.7% 13.2% 11.5% 11.3%
Middle East and North Africa 14.8% 15.7% 12.3% 6.9%
South Asia 13.7% 16.5% 18.1% 20.0%
Sub- Saharan Africa 1.1% – 1.1% 0.1% – 3.0%

Notes: Adjusted net savings are equal to net national savings plus education 
expenditure and minus energy depletion, mineral depletion and net forest depletion, 
and they are expressed as the share (%) of gross national income (GNI). Developing 
countries are low-  and middle- income economies in which the 2017 per capita 
income was less than $12,235. Low- income economies are those in which the 2017 
GNI per capita was $1,005 or less. Lower middle- income economies are those in 
which the 2017 GNI per capita was between $1,006 and $3,955. Upper middle- 
income economies are those in which the 2017 GNI per capita was between $3,956 
and $12,235.

Source: World Bank, World Development Indicators, available at https:// data.worldbank 
.org/ products/ wdi.
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as we saw in Chapter 1, are highly resource dependent (see especially 
Table 1.4), investments in physical and human capital are failing to 
keep pace with natural capital depreciation.

Table  3.1 also shows that there has been considerable variation 
in adjusted net savings rates across different developing regions. For 
example, South Asia and East Asia and the Pacific have seen their 
adjusted net savings rates rise significantly each decade. Since 2000, 
the rates have been 18– 20% for South Asia and 13– 15% for East Asia 
and the Pacific. In both of these regions, high rates of gross savings 
and, more recently, increased human capital investment may account 
for the relatively high adjusted net savings rates. In contrast, since 
2000, the region of Latin America and the Caribbean has displayed 
consistent moderate rates of adjusted net savings of around 11%, 
and Europe and Central Asia around 8%. For these regions, mod-
erate gross savings and human capital appreciation may have been 
enough to offset significant natural capital depreciation. The region 
of the Middle East and North Africa has displayed falling adjusted 
net savings rates in recent decades, which have been around 7% since 
2010. This suggests that the region continues to deplete rapidly its 
considerable mineral and energy wealth, but is in danger of not pro-
viding enough additional investment in human or reproducible capital 
as compensation. However, the region of most concern is Sub- Saharan 
Africa. Since the 1980s, adjusted net savings rates in Sub- Saharan 
Africa have hovered around 0– 1%, and since 2010 have fallen by 3%. 
The region has suffered from low gross savings and human capital 
investment, as well as significant natural capital depreciation.

Finally, there is evidence that developing countries that are more 
resource dependent tend to have lower adjusted net savings rates. 
Figure 3.5 indicates this relationship. Although the average adjusted 
net savings rate for all developing countries was 7.6%, for those econ-
omies with a primary product export share greater than 50%, the rate 
was only 4.5%. For economies with a primary commodity export 
share greater than 75%, the adjusted net savings rate was just 2.7%. 
In comparison for developing countries with a primary product share 
less than 50%, the average adjusted net savings rate was 13.3%. This 
evidence suggests that developing economies that are less resource 
dependent (as defined throughout this book) tend to be more “sus-
tainable” than the economies of countries that are more dependent on 
exploiting their natural resources.
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Conclusion

This chapter has reviewed current explanations as to why natural 
resource exploitation by developing countries might hinder their eco-
nomic performance. Three alternative hypotheses have been proposed 
to explain this phenomenon. For example, the resource curse hypoth-
esis focuses on the poor potential for resource- based development in 
inducing the economy- wide innovation necessary to sustain growth 
in a small, open economy, particularly under the “Dutch disease” 
effects of resource price booms and windfall discoveries. The open 
access exploitation hypothesis suggests that opening up trade for a 
developing economy dependent on open access resource exploitation 
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Figure 3.5 Resource dependency and adjusted net savings rates in low-  and 
middle- income economies

Notes: 109 countries, of which 15 (<25%), 23 (25– 50%), 23 (50– 75%) and 
48 (75– 100%). Primary product export share is the percentage of agricultural 
raw material, food, fuel, ore and metal commodities to total merchandise 
exports (average 61.7%, median 69.5%). Adjusted net savings are equal to 
net national savings plus education expenditure and minus energy depletion, 
mineral depletion and net forest depletion, and they are expressed as the share 
(%)  of gross national income (average 7.6%, median 8.5%). Developing 
countries are low-  and middle- income economies in which the 2017 per capita 
income was less than $12,235. Based on World Bank, World Development 
Indicators, available at https:// data.worldbank .org/ products/ wdi.
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or poorly defined resource rights may actually reduce welfare in 
that economy. Finally, the factor endowment hypothesis maintains 
that in many developing regions the abundance of natural resources 
relative to labor (especially skilled labor), plus other environmental 
conditions, have led to lower economic growth, either directly because 
relatively resource- abundant economies remain specialized for long 
periods in primary product exports or indirectly because some factor 
endowments generate conditions of inequality in wealth and polit-
ical power that generate legal and economic institutions inimical to 
growth and development.

We also examined available evidence of the degree to which developing 
countries, and especially resource- dependent low-  and middle- income 
economies, are satisfying Hartwick’s rule and thus the “weak sus-
tainability” criterion. The World Bank’s adjusted net savings (genuine 
savings) indicator suggests that many developing countries are failing to 
reinvest the rents generated from natural resource exploitation in order 
to augment their reproducible and human capital. Even more striking, 
Figure 3.5 indicates that adjusted net savings rates tend to fall with the 
degree of resource dependency of low-  and middle- income economies, 
and these rates are especially low on average for those economies with 
a primary commodity export share greater than 75%.

All three hypotheses reviewed in this chapter provide compelling 
explanations as to why resource exploitation by developing economies 
may be inherently unsustainable. According to the resource curse 
hypothesis, commodity price booms and resource discoveries do not 
lead to the investment of resource rents in more dynamic sectors such 
as manufacturing, but instead attract investments and factor inputs 
into resource exploitation and away from more dynamic sectors. The 
open access exploitation hypothesis suggests that not only will extrac-
tion under open access conditions generate no resource rents to be 
reinvested, but it will also lead to overexploitation of the economy’s 
natural capital in the long run. Finally, the factor endowment hypoth-
esis maintains that unfavorable environmental conditions may dir-
ectly inhibit the efficient generation of natural resource rents and the 
returns from reinvesting these rents in other productive assets, as well 
as indirectly through a long- lasting influence on patterns of political 
and legal institutional development.

In fact, variants of all three hypotheses suggest that natural resource 
abundance may interact with “weak institutions” to explain the poor 
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development performance of resource- dependent economies. For 
example, Easterly and Levine (2003), Rodrik et al. (2004) and Easterly 
(2007) provide strong support for the factor endowment hypothesis in 
explaining variations in economic performance for seventy- two former 
colonies, but only through the indirect impact of the differences in 
institutional factors across countries. In addition, many recent studies 
of the resource curse phenomenon suggest that the “Dutch disease” 
and other economic impacts of the resource curse cannot be explained 
adequately without also examining political economy factors, in par-
ticular the existence of policy and institutional failures that lead to 
myopic decision- making, that do not control rent- seeking behavior 
by resource users and that weaken the political and legal institutions 
necessary to foster long- run growth (Ascher 1999; Auty 2001; 
Badeeb et al. 2017; Barbier et al. 2005; Gylfason 2001b; Havranek 
et al. 2016; Mehlum et al. 2006; Robinson et al. 2006; Tornell and 
Lane 1998, 1999; Torvik 2002). Finally, the open access exploitation 
hypothesis focuses directly on a major institutional failure that may 
be an important factor in explaining the poor performance of many 
resource- dependent economies:  the pervasiveness of poorly defined 
property rights in the natural resource sectors of developing countries 
and the resulting negative economic consequences.

Thus, it is likely that the three hypotheses could be complementary 
rather than competing in their explanations of the poor economic per-
formance of resource- rich developing economies. It is possible that 
the processes outlined by all three hypotheses could operate simul-
taneously, and even interact, to mitigate against “sustainable” natural 
capital exploitation in low-  and middle- income economies:  resource 
endowments (broadly defined) may shape institutions, institutions in 
turn affect the management regime of natural resources (open access, 
rent- seeking and other failures) and both influence the long- run per-
formance of the economy (the resource curse).

This potential interaction between resource abundance or depend-
ence, institutional quality and long- run economic performance is 
explored both theoretically and empirically by Mehlum et al. (2006). 
Their theoretical model is captured by Figure 3.6. Assume that there is a 
fixed supply of people in an economy that can either devote their talents 
as entrepreneurs through normal production activities or through rent- 
seeking behavior. As shown in Figure 3.6, because there are demand com-
plementarities in production, as more people switch from rent- seeking 
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to become entrepreneurs, demand rises and profits will increase so that 
the profit earned by each entrepreneur goes up. In contrast, rent- seeking 
is a “zero- sum game” so that as more people engage in that activity, rents 
will fall sharply. Following a “resource bonanza,” such as a resource 
price boom or a windfall discovery, two outcomes can occur. If the 
economy has good- quality institutions, with low corruption, effective 
rule of law, well- defined property rights and so on, then the impact of 
the bonanza will be to raise profits from productive entrepreneurship in 
the economy, including from investment in new natural resource exploit-
ation opportunities. As shown in Figure 3.6, more people will become 
entrepreneurs and eschew rent- seeking, the economy will shift from ini-
tial equilibrium A to B and profits will rise. However, if the economy is 
marred by high corruption, lacks rule of law and has ill- defined prop-
erty rights and generally poor- quality institutions, then the effect of the 
resource bonanza will be to increase the returns from resource grabbing. 
The new equilibrium is C, which means that the number of rent- seekers 
increases and profits decline.

To test their hypothesis that poor- quality institutions are the cause 
of the resource curse whereas countries with good institutions will not 
experience any such curse, Mehlum et al. (2006) revisit the empirical 

Profits

Profits 
a�er 
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Rents a�er 
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Figure 3.6 Institutional quality and the economic impacts of a resource bonanza

Source: Based on Mehlum et al. (2006) and van der Ploeg (2011).
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analysis of Sachs and Warner (1997, 2001), which was discussed in 
Chapter 1 (see Table 1.1). The hypothesis that institutions impact the 
resource curse is captured in an interaction term between a measure of 
institutional quality and resource dependence. Table 3.2 depicts two 
of the key regress results obtained by Mehlum et al. (2006). The first 
regression confirms the results of Sachs and Warner (1997, 2001) that 
resource- dependent economies experience slower growth. In addition, 
an index of institutional quality (on a scale of 0– 1) is not significant 
at the 5% level. However, the interaction term between institutional 
quality and resource dependence is not included. The second regres-
sion indicates that the interaction term is significant, and it shows that 
countries with a high enough index of institutional quality experience 
no curse (the indirect effect outweighs the direct negative impact of 
resource dependence on growth). This result supports the Mehlum 
et al. (2006) hypothesis that institutional quality determines the eco-
nomic performance of resource- dependent economies.

However, it is also fair to say that the three hypotheses reviewed 
in this chapter focus mainly on explaining the first two stylized facts 

Table 3.2 Economic growth, resource dependency and institutional 
quality, 1965– 1990

Dependent variable: real GDP growth per capita, 1965– 1990

Explanatory variables Coefficient 
(t- statistic)

Coefficient 
(t- statistic)

Log GDP per capita, 1965 – 1.28 (– 6.65)* – 1.26 (– 6.70)*

Primary product share (exports of  
natural resources, % GDP, 1965)

– 6.69 (– 5.43)* – 14.34 (– 4.21)*

Trade openness 1.45 (3.36)* 1.66 (3.87)*

Log investment 0.15 (6.73)* 0.16 (7.15)*

Institutional quality (scale 0– 1) 0.6 (0.64)* – 1.3 (– 1.13)
Interaction term (institutional  

quality × primary product share)
– 15.4 (2.40)*

Adjusted R2 0.69 0.71
Sample size (number of observations) 87 87

Note:
* Estimate is significant at the 5% confidence level.

Source: Mehlum et al. (2006).
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concerning natural resource use in low-  and middle- income econ-
omies:  namely, the tendency for these economies to be resource 
dependent (in terms of a high concentration of primary product to total 
exports) and for increasing resource dependency to be associated with 
poor economic performance. None of the three hypotheses addresses 
the second two stylized facts: development in low-  and middle- income 
economies is associated with increased land conversion and a signifi-
cant share of the rural population in low-  and middle- income econ-
omies is located in marginal agricultural areas.

Explaining these additional stylized facts requires an additional 
hypothesis, which we will term the frontier expansion hypothesis. 
Developing the latter hypothesis and illustrating it through a model 
of an open, resource- dependent, developing economy is the purpose 
of Chapter 4.

Notes

 1 Auty (1993) is often credited with naming this phenomenon a “resource 
curse.” However, Auty (1994) gives credit to Mahon (1992) for also 
suggesting a “variant” of the resource curse theme as an explanation for 
why resource- rich Latin American countries have often failed to adopt 
sensible industrial policies.

 2 As an interesting extension, Gylfason (2001a) and Gylfason et al. (1999) 
argue that “natural capital” abundance tends to crowd out investment 
in human capital, thus slowing economic development. For example, 
Gylfason (2001a) shows that public expenditure on education relative 
to national income, expected years of schooling for girls and gross sec-
ondary school enrollment are all shown to be inversely related to the share 
on natural capital in wealth across countries. Gylfason (2001a, p. 850) 
argues that “nations that are confident that their natural resources are 
their most important asset may inadvertently –  and perhaps even delib-
erately! –  neglect the development of their human resources, by devoting 
inadequate attention and expenditure to education.”

 3 Some economists have placed greater emphasis on the revenue volatility of 
primary product exports, rather than the windfall price effects of a com-
modity boom, as a significant factor in the resource curse (Gylfason et al. 
1999). Thus, Gylfason et al. (1999, p. 204) state: “… the volatility of the pri-
mary sector generates real- exchange- rate uncertainty and may thus reduce 
investment and learning in the secondary sector and hence also growth.”

 4 In his model, Matsuyama (1992) considers that the agriculture sector could 
also represent more generally the “natural resource” sector of the economy.

 

 

 

 

 

 

 

 

https://doi.org/10.1017/9781316875681.004 Published online by Cambridge University Press

https://doi.org/10.1017/9781316875681.004


Does Natural Resource Dependence Hinder Development? 155

155

 5 The countries are Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, 
Mexico, Paraguay, Peru, Uruguay and Venezuela.

 6 As will be discussed further in Chapter  5, Wunder (2003) also notes 
that, because these economic activities in the non- oil trade sector are 
also mainly responsible for much of the forest conversion occurring 
in oil- producing tropical countries, one unintended side effect of the 
“Dutch disease” impact of an oil boom is a potential decline in tropical 
deforestation.

 7 See, for example, Ascher (1999), Auty (1994, 1997), Badeeb et  al. 
(2017), Baland and Francois (2000), Boschini et al. (2007, 2013), Bulte 
et  al. (2005), Gylfason (2001b), Havranek et  al. (2016), Isham et  al. 
(2005), Lane and Tornell (1996), Leite and Weidmann (1999), Mehlum 
et  al. (2006), Papyrakis and Gerlagh (2004), Robinson et  al. (2006), 
Ross (1999), Sala- I- Martin and Subramanian (2013), Stevens (2003), 
Tornell and Lane (1998), Torvik (2002) and van der Ploeg (2011).

 8 However, Gylfason (2001b, p. 566 n. 12) suggests that Indonesia should 
at best be considered only a qualified success, given the widespread 
corruption in the country and because Indonesia took longer to recover 
from the 1997– 1998 Asian crisis compared to Malaysia and Thailand. 
The relative resource- based development performance of these countries 
is discussed further in Chapter 9.

 9 When the two goods are substitutes, and thus the indifference curves are 
linear, these gains from trade always dominate. However, with nonlinear 
indifference curves, as is the case with a Cobb– Douglas utility function, 
the gains from trade are more ambiguous, and it is possible to obtain 
the same results as Brander and Taylor, even with diminishing returns in 
manufacturing; see Hannesson (2000).

 10 Brander and Taylor (1998a) focus mainly on outcomes in which both 
countries remain diversified in the steady state. However, they note that 
if the world demand for the resource good is very high or if countries 
differ substantially in factor proportions, then the highly resource- 
abundant country might specialize in the resource good in the steady 
state, whereas the other country is diversified. Brander and Taylor main-
tain that, although the specialized case “is of some interest,” they con-
sider it “as less empirically relevant” and so do not develop it further. 
For other extensions of Brander and Taylor (1997, 1998a), see Bulte and 
Barbier (2005), Jinji (2006), Karp (2005), McAusland (2005), Smulders 
et al. (2004) and Tajibaeva (2012).

 11 In reviewing this literature, Besley (1995) identifies three arguments 
for a positive link between secure land rights and investment 
decisions: freedom from expropriation (i.e. individuals do not invest if 
the fruits of their investment are seized by others); increased access to 
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formal credit markets (i.e. if better rights make it easier to use land as col-
lateral, then constraints on funding investments can be diminished); and 
enhanced possibilities for gains from trade (i.e. investment is encouraged 
if improved transfer rights make it easier for individuals to rent or sell 
their land).

 12 As discussed in Chapter  2, scholars other than economists have also 
stressed the importance of tropical endowments in hindering eco-
nomic development. For example, Landes (1998) suggests that tropical 
conditions are not conducive to a more productive work environment. 
Diamond (1999) suggests that germs and crops directly affect the 
technological development of societies in the long run. On the one hand, 
(colonized) tropical countries were susceptible to germs brought by 
European settlers and colonizers, and the latter in turn were devastated 
by tropical diseases. On the other hand, productive crops and animal 
breeds that thrived in temperate conditions were unable to survive in the 
tropics. As a result, tropical countries suffer from a technological disad-
vantage with regard to modern economic development. Finally, Crosby 
(1986) has stressed that the global rise and dominance of Europe from 
900 to 1900 was primarily the result of favorable ecological conditions 
that in turn produced better crops and technology as well as large 
populations.

 13 As a number of scholars have pointed out, the view that factor 
endowments influence economic development has had a long history 
in Western thinking (Bloom and Sachs 1998; Easterly and Levine 2003; 
Engerman 2003). For example, Engerman (2003, p. 44) notes that “the 
arguments about the role of climate and natural resources in economic 
development have had a long history. The relation of climate to laws, 
social development, and economic growth was described by, among 
others, Plato, Aristotle, Cicero, Machiavelli, Montesqueiu, Hume and 
Robertson, and featured in the so- called ‘dispute of the New World’ 
about the characteristics of the areas being settled and colonized by the 
Europeans.”

 14 Easterly and Levine (2003, p. 37, emphasis in original) note that their 
results seem at odds “with the large literature that relates cross- country 
differences in per capita growth rates to economic policies.” The authors 
suggest two possible explanations for this discrepancy. First, “it could be 
that episodes of bad policies are associated with a temporary decrease 
in income, which shows up in the growth rate over a limited period, but 
leave no long- run impact on the income level.” Second, “it could also be 
that bad policies are proxying for poor institutions, in those cases where 
they are not included in the growth regression … bad policies are only 
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symptoms of longer- run institutional factors, and correcting the policies 
without correcting the institutions will bring little long- run benefit.”

 15 Wood and Berge (1997, p. 37) go on to argue: “Our assumption that 
manufacturing and primary production are of equal labour intensity 
implies that wage payments account for the same share of the total cost 
of both goods. A change in the wage, relative to the prices of the other 
two factors (skill and land) would thus not alter the relative cost of 
production of the two goods, which is what matters for comparative 
advantage.”

 16 For example, Wood and Berge (1997, p. 54) note: “we have shown that 
the share of manufactures in exports depends on the availability not 
only of skill but also of land. Our results therefore link up with the 
finding in other studies that the development performance of natural- 
resource- abundant countries has been relatively poor … for which one 
of the suggested reasons is that manufacturing has inherently greater 
growth potential than primary production, because of faster technical 
progress and more scope for learning- by- doing.”

 17 As noted in the discussion of the open access hypothesis, Brander and 
Taylor (1997, p. 550) argue that, if an economy cannot control such 
open access exploitation, then the second- best policy is to impose “a 
modified ‘Hartwick’s rule’ … under which an exporting country that 
experienced temporary gains from selling a resource good on world 
markets might re- invest those proceeds in an alternative asset.”

 18 The relevance of important contributions in the 1970s by Robert Solow 
(1974), Dasgupta and Heal (1974, 1979) and Weitzman (1976) to 
Hartwick’s rule is immediately apparent. For example, Hartwick (1977) 
bases his analytical approach on the max– min exhaustible resource 
model developed by Solow (1974), who showed that constant consump-
tion can be interpreted as a definition of intergenerational equity. It has 
also become apparent that the basic proposition of Hartwick’s rule –  
that declines in natural capital must be offset by increases in reprodu-
cible capital  –  is equivalent to a rule developed by Weitzman (1976), 
which indicates that net national product, properly defined for optimal 
growth, will yield a constant consumption path (Dasgupta and Mäler 
1991, 2000; Dixit et al. 1980; Mäler 1991). Finally, optimal generation 
of economic rents from the exhaustible resource can only occur if extrac-
tion follows the Hotelling optimal extraction rule (i.e. that marginal 
scarcity rents rise over time at a rate equivalent to the rate of interest 
in the economy). The various models developed by Dasgupta and Heal 
(1974, 1979) illustrate and elaborate on the significance of “Hotelling’s 
rule” as an optimal resource extraction principle.
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 19 The contribution by Dasgupta and Mäler (2000) is particularly signifi-
cant, as past theoretical justifications of Hartwick’s rule have necessarily 
assumed that an economy is on a socially optimal path. That is, in its 
previous incarnations, Hartwick’s rule demonstrates that as long as the 
overall stock of capital did not decline over time, consumption could be 
at least held constant over time, provided that: (1) all prices are at their 
socially optimal level; (2) all resources are used efficiently (exhaustibles 
extracted at Hotelling efficiency rates, renewables optimally managed); 
(3)  all stock and flow externalities are priced and internalized; and 
(4) any rents from resource extraction are invested in increasing other 
forms of capital.

 20 Because (3.24) includes only a subset of natural resources in its calcula-
tion of natural capital depreciation and a limited range of pollutants, its 
measure of adjusted net savings is likely to overestimate the degree of 
sustainability of an economy. This implies that, in using formula (3.24), 
if an economy displays adjusted savings rates that are consistently low, 
falling or negative, then there is a good chance that it is inherently 
“unsustainable” according to the weak sustainability (i.e. Hartwick) cri-
terion. For example, in Table  3.1, low- income, developing economies 
and Sub- Saharan Africa, and possibly more recently the Middle East 
and North Africa, are displaying “unsustainable” rates of adjusted net 
savings.
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