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CHAPTER 7

Redefining Economic Sustainability 
in Resource-rich States: Comparative Lessons

Manal Shehabi

1  IntroductIon

In economic development discussions in both policy and academic milieus 
alike, the term “economic sustainability” has been repeatedly used, but its 
definition remains elusive. At times, it is implicitly defined, while at others 
it is defined in terms of economic indicators (such as gross domestic prod-
uct (GDP) per capita or share of export to GDP). The way the term is 
used can have various economic foci—such as fiscal, debt, export, and 
growth sustainability. In the context of “resource-dependent econo-
mies”—defined herein as resource-rich states that depend on the exporta-
tion of natural resources such as hydrocarbons as a primary source of 
economic revenue—the issue of “economic sustainability” is also variant 
and has come to mean different things over time. Initially, economic sus-
tainability was linked to trade theory, and thought to be dependent on the 
export of natural resources, but that theory failed to achieve the promised 
growth and development in many resource-rich states—many of which 
were the world’s poorest and most troubled economies. With time, 
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“sustainability” has changed to reflect the political and economic prob-
lems in resource economies. In recent and contemporary discussions, eco-
nomic diversification has mostly become the dominant recipe for economic 
sustainability in resource-dependent economies. While diversification is 
important, adopting policies that focus solely on it fails to reflect the eco-
nomic performance of these states and the full scope of economic chal-
lenges they face. Defining economic sustainability is important to the 
extent that it affects the design and implementation of economic policy 
meant to achieve long-term growth and development.

Against this background, this chapter redefines economic sustainability 
in resource-dependent states. The definition reflects the economic chal-
lenges they face due to resource dependence with reference to economic 
growth theory and by way of a comparative assessment of successful states. 
First, the chapter summarizes the changing definition of economic sus-
tainability in this context. The chapter then redefines economic sustain-
ability as an issue that needs to be considered from two main perspectives: 
a volatility perspective and a depletion perspective. The definition then 
reverts to economic growth theory as a basis for designing sustainability-
promoting economic policies that take into account both perspectives. A 
comparative assessment follows, drawing on examples from three main 
cases: Botswana, Chile, and Kuwait (the primary case study herein).

2  the changIng understandIng of economIc 
sustaInabIlIty In resource states

In its basic form, “economic sustainability” entails continuation of the 
economy; in the context of resource-dependent states, its definition has 
substantially changed over time. In the wake of the expansion of the 
export-led growth economic theory, the dominant driver for economic 
sustainability in the 1970s (especially in poor countries) was believed to be 
economic growth achieved by specialized exportations of abundant natu-
ral resources. Support for this strategy drew from international trade theo-
ries, which proved important in explaining economic performances and 
business motives.

Export-led growth was based on the concept of comparative advantage, 
a key driver in economic trade theory. The Ricardian model articulated pat-
terns of and gains from trade in terms of comparative advantage: countries 
specialize in the activities in which they are relatively more productive.  
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The relationship between factor endowment and patterns of trade, known 
as the Heckscher–Ohlin Theorem, states that a country will have a com-
parative advantage in, and therefore export, the goods that use relatively 
intensively that country’s abundant factor (Heckscher 1919; Ohlin 1933). 
Hecksher–Ohlin models are driven by differences in factor intensities across 
countries, entailing that sustainability in resource-rich states would require 
exporting natural resources.

Export-led growth shaped development policies of resource states, sup-
ported by evidence of a positive relationship between exports and eco-
nomic growth (such as Michaely 1977; Bhagwati 1978; Balassa 1978; 
Krueger 1984). Yet such models had shortcomings in explaining actual 
trade trends, first noted in the US in the 1950s.1 Further, export-led 
growth theory neither predicted weak economic performance in resource-
dependent economies (like Bolivia, Nigeria, and Venezuela), nor explained 
problems they commonly faced (such as lower growth or price and 
exchange rate volatility). Thus, the validity of the export-promotion 
hypothesis was challenged (by studies like that of Jung and Marshall 
(1985)).

Achieving sustainability by exporting natural resources was further 
challenged following the exposure of surprising political, economic, and 
developmental realities in resource-dependent states by the exhaustively 
debated “resource curse” literature in the 1990s (a term coined by Auty 
(1993) similar to the “paradox of plenty” by Karl (1997)). Since the 
1970s, many of these states have underperformed resource-poor countries 
and failed to achieve expected socio- economic and political development 
commensurate with their resource wealth. A significant negative relation-
ship is shown to exist between economic growth and the intensity of 
petroleum and other mineral resources (Sachs and Warner 1995). The 
curse and various associated elements, such as state intervention, also fea-
ture as a common denominator in many political economy models of 
resource-dependent economies. This counterintuitive situation has been 
attributed to a host of factors, such as institutional quality (Sala-i-Martin 
and Subramanian 2003; Bulte et al. 2005), rent-seeking behavior (Gelb 
1988; Auty 2001; van der Ploeg 2011), weak public governance, and cor-
ruption. Yet no general consensus exists regarding its exact cause.

1 This discrepancy is pointed out by Leontief (1953) in what is known as the Leontief para-
dox. It refers to the US’s exporting labor-intensive commodities and importing capital-
intensive commodities despite being the most capital-abundant nation in the 1950s.
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Subsequent research emerged extending the neoclassical framework of 
trade patterns beyond resource endowments and examining determinants 
of comparative advantage other than the abundance of natural resources. 
Such determinants include infrastructure (such as transportation), institu-
tions, innovation, macroeconomic volatility, and human capital and edu-
cation of labor supply (Lederman and Xu 2007). Shortcomings of the 
resource curse literature have not passed unnoticed. Studies on the rela-
tionship between resources and growth (such as Delacroix 1977; Davis 
1995; Monzano and Rigobon 2001; Maloney 2002; Wright and Czelusta 
2004; Alexıv̄ and Conrad 2009) show inconclusive or no evidence on the 
resource curse and suggest its literature ignores the natural cycle associ-
ated with resource exploitation. Nevertheless, the performance of 
resource-dependent economies continued to be explained as part of the 
resource curse, so the understanding of sustainability development 
changed to entail movement away from resource dependence.

Sustaining exportation of a finite resource is linked to optimal supply, 
but theoretical predications also have limitations. The leading Hotelling 
economic theory has influenced countries’ supply. It suggests that the 
(real) resource price should rise over time at the rate of interest that affects 
producer extraction decisions (Hotelling 1931). Evidence, however, has 
been found that oil production in existing wells does not respond to price, 
unlike drilling activity and costs (Black and LaFrance 1998). Hotelling’s 
rule is also found to be neither a sufficient condition for firm-level extrac-
tion decisions nor explanatory of entire industries’ production levels by 
linear aggregation of firms’ extraction behaviors (Brazee and Cloutier 
2006). Moreover, oil exports, most notably by members of the 
Organization of Petroleum Exporting Countries (OPEC), are impacted 
by global oil market dynamics and geopolitical factors not accounted for 
by Hotelling’s rule.

In the economics literature, too, interactions of industrialization and 
economic sustainability have been explained by the “Dutch disease” 
(Corden and Neary 1982; Corden 1984; Venables and van der Ploeg 
2010). The Dutch disease attributes economic problems of resource depen-
dence to adverse effects on non-resource tradable sectors and expansion of 
non- traded service sectors which result from significant appreciation of 
nominal (and real) exchange rates (or inflation in countries with fixed 
exchange rate regimes) following resource exports (Corden 1984, 2012; 
Corden and Neary 1982; Venables and van der Ploeg 2010; Tyers 2015; 
Tyers and Walker 2016). Importantly, this “disease” is an economic reality 
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of only some sectors and occurs even in successful resource-based econo-
mies such as Norway, Canada, and Australia.

Other explanations of distortions in economic structure include poor 
interindustry linkages that lead to reliance on imported rather than domes-
tic inputs to the resource sector (Tornell and Lane 1999). Another factor 
may be immiserizing growth—the possibility that a country’s export 
growth for a product is so large relative to the world market that a decline 
in its terms of trade is caused. There is no obvious reason, however, as to 
why this phenomenon should occur more due to resource exploitation/
export than the expansion of other export industries. Nonetheless, its exis-
tence instigated calls for economic diversification.

Countries that depend largely on resources appeared “unsustainable” 
due to lack of diversification. Thus, economic sustainability has come to 
entail (and heavily advocate) diversifying the industrial base and, at times, 
a reduction of fiscal rigidities, especially given the exhaustibility of natural 
resources, especially hydrocarbons. Accordingly, many countries (such as 
oil-dependent Gulf Cooperation Council (GCC) states) adopted devel-
oped plans and “visions” that placed diversification at the heart of its long-
term goals.

Yet considering economic diversification as synonymous with economic 
sustainability appears inadequate and confusing at face value. First, the 
lack of diversification fails to explain the economic challenges faced by 
resource- dependent economies or the successful economic performance 
of states like Botswana, Chile, Australia, Malaysia, and Norway. Another 
example is the GCC states which, despite heavy hydrocarbon dependence, 
achieved enviable wealth, high measures of per capita income levels, and 
impressive improvements in socio-economic and human development 
indicators. Second, diversification is not well defined. Although consid-
ered undiversified, GCC states have a sizable share of non-energy sectors 
in their value added, yet they remain vulnerable to economic challenges, 
the depth of which has been exposed since the oil price collapse in 
mid-2014. Further, their export base and government revenue are domi-
nated by the energy sector (hydrocarbons, electricity, and water desalina-
tion) with relatively low levels of industrial diversification in exports, as 
Table 7.1 shows.

Undoubtedly, sustaining an economy is largely facilitated by export 
diversification, but diversification affects more than exports. Even a closed 
economy is by definition self-reliant and, therefore, quite diversified; but 
it is not necessarily sustainable. Its resources are not optimized and its 
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welfare is not maximized, rendering its performance possibly worse than if 
it were open. The point here is that “diversification” is neither a guarantee 
for sustainability nor assurance for solving problems arising from resource 
dependency, but meaningful diversification is necessary nonetheless.

A continuously changing understanding of “economic sustainability” is 
problematic to the extent that it impacts economic policies (locally and 
those promoted by international organizations, such as the IMF). It 
threatens the durability and consistency of policy implementation and of 
development plans intended to manage the resource sector and to achieve 
long-term economic growth. This problem demands adapting the way 
economic sustainability is defined and, accordingly, introducing new poli-
cies that are consistent over time. This is the focus of the next section.

Table 7.1 GCC energy sectors, 2014

Country Share of energy sectors (%)

In value added In exports In government revenue

Bahraina 40 69 83
Kuwaitb 61 91 91
Omanc 54 84 79
Qatard 32 85 90
Saudi Arabiae 50 80 88
UAEf 45 78 60

Notes: Unless otherwise stated, the share in government revenue was based on data reported by the gov-
ernment and may exclude income from oil and gas investments (which were captured in non-energy 
industries); thus, it may be understated. For United Nations value-added data (2018), sectoral data on the 
share of non-energy in value added were not available in the national accounts, so UN data for mining, 
manufacturing (including refining), and utilities were used as proxies. Therefore, these figures may be 
overestimated. For Qatar, government revenue includes income from oil and gas investments. Sources are 
listed below. For UAE, the share of energy exports is for 2016
aFor Bahrain: National accounts and budget from Bahrain Open Portal Data (2018); government budget 
form Bahrain Ministry of Finance (2018); United Nations value added data (2018)
bFor Kuwait: National accounts from Kuwaiti Central Statistical Bureau (2018); government budget form 
Kuwait Ministry of Finance (2018)
cFor Oman: National accounts from Oman National Centre for Statistics and Information (2018); gov-
ernment budget from Oman Ministry of Finance (2015); United Nations value added data (2018)
dFor Qatar: National accounts from Ministry of Development Planning and Statistics (2018), Staff 
Concluding Statement for the 2018 Article IV Mission (2018); International Monetary Fund (IMF) 
Qatar Country Report (2013)
eFor Saudi Arabia: National accounts from Saudi General Authority for Statistics (2018); government 
budget from Saudi Arabia Ministry of Finance (2018)
fFor UAE: United Nations value added data (2018); UAE Annual Economic Report (2016, 2017)
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3  redefInIng economIc sustaInabIlIty

3.1  Why a Redefinition Is Required

Ensuring economic sustainability is a common goal in economic develop-
ment plans of resource-dependent states. In the wake of inadequacies of 
existing theories in predicting or solving economic challenges common 
among them, how economic sustainability is understood needs to be 
adapted to form the basis of successful economic policy.

Economic sustainability is a complex concept with various elements. Of 
course, comparative advantage remains a key driver of economic special-
ization and trade. Beyond that, economic performance is affected by pub-
lic debt, public investment, economies of scale, technology, transportation 
costs, and noncompetitive industrial structures. Economic outcomes are 
shaped by public policy, not only in infrastructure, public investments, 
industrial policy, and trade policy, but also in taxation, distribution of 
resource rents among the population, employment, and education. 
Further, in practice, sustainability assessments and subsequent policy 
design have tended to be discipline-driven. If economic rigor is divorced 
from political and/or social analyses, policy becomes myopic and 
counterintuitive.

While economic diversification is necessary for continuity of the econ-
omy, it is insufficient. Setting it as the main sustainability-promoting pol-
icy has inadequacies, for the following reasons.

First, diversification is at odds with the theory of comparative advan-
tage. Second, as previously explained, the term is not well defined. 
Diversification can be pursued in either export, budget, or value-added 
each of which has separate implications on policy and sustainability. 
Although most definitions imply export diversification, a closed economy 
is, by definition, diversified.

Third, successful diversification is constrained by various factors: eco-
nomic development (resource availability, capital limitations, or economic 
structure), political development (conflict, government structure, political 
economy, and oligarchs), or social development (population, health, edu-
cation levels, and constituencies’ requirements). Shehabi (2019) shows 
that the GCC economies’ unique structural constraints and economic dis-
tortions, and not the Dutch disease, are the primary reasons for limited 
diversification of export and government revenues.
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Fourth, as mentioned, the lack of diversification has in the past allowed 
the realization of economic advantages, at least for the GCC states. It was 
not until the collapse of the oil price in mid-2014 that the depth of their 
fiscal and economic challenges was revealed, instigating reforms. 
Development plans including reforms in energy, rent distribution, indus-
trial or private sector development, and labor are intertwined but can also 
be contradictory and present trade-offs. Some states even adopted reforms 
in energy subsidies, human capital development, and resource windfall 
management; but implementation has been weak and resource sectors 
continue to dominate the economy.

Fifth, diversification is required not only due to resource depletion, but 
also due to the lack of sustainability of exports during the life of the 
resource. Export capacity depends on a petrostate’s proven reserves, pro-
duction capacity, local energy needs, and on world demand for conven-
tional energy sources. Local consumption is key in determining a petrostate’s 
ability to sustain its petroleum exports. Many states have had to shift pro-
duction to satisfy local demand, ultimately becoming net-importers for a 
number of years; these include Syria in 2008, Indonesia in 2003, and Egypt 
in 2012. Others, like Oman and Brunei Darussalam, grapple with export 
diversification plans as their proven petroleum reserves are expected to run 
out in 15 and 22 years, respectively. In addition, world demand for and the 
affordability of conventional sources are threatened by technological 
advancements and investments in shale oil and gas from one side, and 
renewable energy from the other. The role of the energy sector in climate 
change has also led to pressures to reduce consumption of fossil fuels and 
expand reliance on renewables. These factors have contributed not only to 
the collapse of oil prices in mid-2014, but also to expectations that low oil 
prices would persist despite minor recovery. Collectively, these factors 
increase uncertainty in oil prices and challenge OPEC’s historical ability to 
manipulate prices through controlling supplies.

The role of technology is not to be underestimated; a case in point is 
the sharp decline of the share of Chile’s once- dominant copper industry 
from the third highest in the world to 4% of the world’s production in 
1911 following a failure to keep up with the technological advances of 
American companies (Collier and Sater 1996: 139).

The sustainability of the revenue of natural resource exports is only a 
part of the economic sustainability equation. Export sustainability is also 
affected by exchange rates and constraints on production and pricing deci-
sions in light of domestic demand requirements and export quotas.
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Moreover, resource-dependent economies, both rich and poor, face 
unique yet common policy challenges, chief among them being the vol-
atility of commodity prices. This volatility harms economic performance 
and output growth in both petrostates and petroleum-importing coun-
tries (Ramey and Ramey 1995; van der Ploeg and Poelhekke 2009). It 
exposes economies to boom–bust cycles, hampering economic perfor-
mance and output. These cycles are often accompanied by pro-cyclical 
(rather than countercyclical) fiscal policy, where governmental expendi-
tures greatly expand during booms and contract during busts. Such 
tendencies are often further exacerbated by domestic macroeconomic 
and political instability (Frankel 2011). van der Ploeg and Poelhekke 
(2009) find that there is a direct effect of resource dependence on 
growth which is positive, but is often dominated by a negative and indi-
rect volatility effect. Periods of oversupply in the world market that 
reduce petroleum prices and export revenues expose structural defects 
in state services, as in Nigeria and Venezuela in 1983 and in Russia in 
1998.2 More recently, since mid-2014, a 71% price collapse has caused 
severe fiscal deficits and real declines in exports, government revenues, 
and GDP for petrostates. Russia, for example, has suffered a redirection 
of financial flows and exchange rates instability,3 while members of the 
GCC have faced unprecedented deficits, despite a history of significant 
fiscal surpluses.

Moreover, the problems faced by resource-rich states are often exacer-
bated by the political economy of resources and of rent distribution. 
Although heterogeneous, the experiences of many resource-rich states 
indicate the widespread use of politically motivated reactionary policies in 
response to resource price volatility, including price controls, producer 
subsidies, nationalization, restrictions on foreign participation, and stock-
piles. These policies are focused on short-term consequences, rather than 
on the source of the volatility, and do not reduce the exposure of econo-
mies to commodity volatility. Resource dependence is often accompanied 
by overconsumption during or after booms, and buoyed by policies favor-
ing short-term windfall over long-term benefit.

2 In the case of OPEC, while any one country in the cartel can expand supply and raise its 
revenue, this is not possible for the group as a whole if the initial production level is jointly 
profit-maximizing.

3 This situation has been exacerbated by the international sanctions over the Ukrainian crisis.
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Therefore, resource-dependent states face considerable pressures in 
implementing efficient fiscal policy solutions that reduce cyclicality by har-
nessing oil rent windfalls during revenue booms to cushion downturns 
during busts, while simultaneously ensuring efficient allocation of 
resources and diversification of the revenue base to achieve long-term sus-
tainable growth, development, and employment objectives. Stabilizing 
resource income and securing non- exhaustible sources of revenue are also 
important policy objectives. Striking variations in petrostates’ economic 
and political statuses point to the conclusion that economic performance 
depends upon both preexisting heterogeneous conditions and the quality 
of policy regimes. For these reasons, redefining economic sustainability 
considering said challenges is crucial.

3.2  A Redefinition: Back to Basics

This section redefines economic sustainability by offering a broader defini-
tion launching from the linguistic meaning of “sustainability,” both dur-
ing resource dependence and after the depletion of resource export 
revenue, and anchored in economic growth theory.

The premise for the redefinition is the following. Sustainability entails 
continuity of economic activity to achieve continuous growth and devel-
opment. While revenue from an exhaustible resource is, by definition, 
unsustainable, a resource industry no matter its size is only one part of an 
economy. Therefore, the continuity of an economy ought to be ensured 
and evaluated before the exhaustion of the resource as well as after it. A 
resource-rich economy with proven reserves lasting for a given number of 
decades has a “permanent” source of income for that period, which can be 
sufficient to ensure growth and development for that time. Yet the actual 
outcome depends on the way export windfalls are used and the economy 
is managed. As such, economic sustainability can be achieved by continu-
ing to exploit an economy’s comparative advantage, but strategically in a 
manner that extends the length of the resource revenue as well as better 
manages the resource windfall. At the same time, resource revenue is, by 
definition, volatile, so managing it requires reducing macroeconomic vol-
atility. In light of resource exhaustibility, sustainability necessitates secur-
ing alternative sources of revenue generation in the long run. Both of 
these can be achieved by various means, one of which is diversifica-
tion indeed.
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As such, it is argued herein that economic specialization based on com-
parative advantage is not contradictory to sustainability or economic 
diversification, and that both concepts are relevant to, but insufficient for 
economic sustainability in resource-dependent states. Dependence on 
resources in and of itself is not unsustainable. Instead, the policies adopted 
to manage this dependence and the ability to maintain income generation 
from it are what determine the extent to which such resource dependence 
is sustainable. Economic sustainability must be achieved by managing 
resource supply, export windfalls, and price volatility, as well as by develop-
ing the resource sector and value-adding non-resource industries.

Therefore, I posit that sustainability in a resource-based economy is an 
issue that has two perspectives: managing the volatility of resource-driven 
revenue and managing the depletion of the resource and/or its export 
revenue after the commodity export revenue has been exhausted. 
Importantly, both perspectives are relevant in the short and long terms, 
but in the short term the volatility perspective is more relevant while in the 
long term, depletion is more prominent and can be offset with the accu-
mulation of other assets.

Accordingly, this chapter proposes to consider economic sustainability 
by designing economic policies that address drivers of economic growth 
taking into account both the volatility and the depletion perspectives. 
Indeed, economic sustainability does not strictly entail economic growth. 
Moreover, the latter in reality is neither simple nor basic. Yet focusing on 
the drivers of economic growth offers the distinct advantage of evaluating 
an economy continuously over time rather than during the resource 
dependence episode or after it only. What follows reverts to the literature 
on economic growth in an elementary growth model, and then adapts it 
to reflect resource-export dependence.

3.2.1  Growth in Theory4

An elementary explanation of growth in resource-dependent states is 
grounded in the traditional neoclassical growth theory emphasizing grad-
ual, steady growth during which the economic structure remains stable. In 
the context of the vintage neoclassical growth theory of Solow (1956, 
1957), as well as Swan (1956) (and subsequent models), the emphasis is 
on gradual, steady growth, during which the structure of the economy 
remains stable.

4 Add reference to annex

7 REDEFINING ECONOMIC SUSTAINABILITY IN RESOURCE-RICH STATES… 



164

In modified versions of the Solow (1956, 1957) model that include 
human capital,5 the disparity of income between countries is more effec-
tively captured. The steady growth that manifests with physical and human 
capital depreciation and population pressure is offset by new investments 
in physical and human capital, as well as by human capital through educa-
tion and health, technological growth, and productivity. In this steady 
state, the respective economy progresses at a long-term, underlying rate of 
innovation. Newer growth models incorporate a more realistic assumption 
of economy- wide, increasing returns to scale and endogenous technologi-
cal changes at a steady rate.6 When the economy is shocked (by an event 
such as a war or a decline in resource price), the concavity of production 
in physical and human capital ensures that investment exceeds the effects 
of depreciation and population growth during the transition to a new 
steady state. This transitional growth performance can be considerably 
improved if higher savings rates can be mobilized.

In a resource-dependent economy, the production factors which drive 
economic growth are summarized as physical capital, human capital, natu-
ral resource, land and environment, and the residual institutions and tech-
nology. For illustration purposes and to account for the exhaustibility of 
both natural resources and land and environment, these factors will be 
treated as constant, thus having no impact on the growth rate. Accordingly, 
to demonstrate the Solow (1956, 1957) growth model, this section refer-
ences an augmented, simplified version to account for both physical capital 
and human capital, collectively, as capital (K), given that both types of 
capital accumulate in a similar manner. The model simulates the shock of 
the advent of war and recovery postwar, as in the case of Kuwait. The 
Elementary model is described in Appendix 1. In it, the population growth 
rate (n) matches the labor force and employment growth rates. Knowledge 
(being labor-augmenting technology; θ) grows at a constant exogenous 
rate. The economy grows at a steady state, in terms of per effective 
worker ke.

To simulate the war, a shock is first represented by a large destruction 
in capital and a significant reduction in population. Initially, output will 
fall, and the remaining capital falls short of the steady-state level, leaving 
investment at a level above its capital break-even point, causing growth to 

5 For further reading, see Mankiw et al. (1992).
6 For additional reading, see Aghion and Howitt (1992), Grossman and Helpman (1993), 

Lucas (1988), and Romer (1986, 1990).
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increase in the period following the war. This effect is enlarged if the sav-
ing rate also rises. The surplus of new investment is then over the break-
even point and larger with an even faster recovery.

As the capital per worker rises temporarily, the productivity of capital 
increases, inducing a temporarily higher growth rate in the reconstruction 
(post-shock) phase. Diminished returns eventually return and the growth 
approaches the long- term path of growth. Additional accumulation of 
capital during this phase would shift the production possibility frontier 
curve, reaching a higher level of growth. Similarly, efficiency gains (repre-
sented normally as a movement along the production possibility or fron-
tier curve) or higher savings produce new investment surplus over the 
break-even point, speeding up the recovery.

Upon the end of the shock and at the commencement of recovery 
efforts, the capital-to-labor ratio converges to pre- shock levels and GDP 
grows at diminishing rates that were larger than pre-shock levels to even-
tually converge with pre- shock growth levels, as in Fig. 7.1. The steady 
state postwar ( ke1) exceeds that prewar (ke0 ).

3.2.2  An Elementary Numerical Simulation
Notwithstanding shortcomings of the theoretical model, this section dem-
onstrates the impact of sustainability- promoting policies on Kuwait’s eco-
nomic growth postwar through an elementary numerical simulation 

Kuwait's recovery:  Capital per effective worker

Capital per
effective
worker

War time

Fig. 7.1 Rapid GDP growth rate at the start of the recovery. (Source: Author’s 
analysis)
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following from the aforementioned theory.7 The simulation examines 
policies that favor capital accumulation (through sovereign wealth fund 
(SWF) assets), savings and investments, human capital, and technological 
advancement.

Postwar, Kuwait’s economy grew at unmatched speed, owing largely to 
SWF investment that funded reconstruction. Although a large part of this 
growth was temporary (reflecting a reconstruction boom), a period of 
extraordinary growth was driven also by a surge in investment, growth in 
technology (including that employed in the rebuilding of the oil indus-
try), and an inflow of labor (human capital), mostly of expatriates. A large 
part of the human capital was maintained and postwar reform focused on 
increasing the skill set of domestic labor.8

To simulate postwar recovery, the capital-to-labor ratio is first shocked. 
The savings rate is positively shocked to account for faster capital accumu-
lation and further investment in human capital postwar. The rate of tech-
nical growth is also positively shocked to simulate the acquisition of 
knowledge and technical assistance from abroad.

Results show that the rate of output growth (dY/Y in Fig. 7.2) was 
larger than that of capital accumulation. They also reflect the expectation 
of capital and output growth rate exceeding prewar levels and growing at 
substantial, yet diminishing, rates and reaching a new higher level of 
steady-state growth, as Fig. 7.2 shows.

Although the simulation is elementary, its results mirror actual results 
of the Kuwaiti GDP recovery path postwar. This confirms that Kuwait’s 
postwar growth is partially due to a reconstruction boom, but also par-
tially due to the recovery of capital, human capital, savings, and techno-
logical advancement.

3.2.3  Natural Resources and Technology
While excluding natural resources is common practice in standard growth 
models (as in the previous example), examining economic growth in the 

7 The rates at which physical and human capital accumulate and depreciate are assumed to 
be equal for purposes of this illustration. Although not entirely realistic, this assumption is 
rationalized based upon the low elasticity of Kuwait’s output with respect to human capital 
(0.10), based on 2004 data within the GTAP VIII database for Kuwait.

8 Additionally, postwar growth in income per capita occurred due to an initially low popu-
lation because Kuwait had lost close to 40% of its prewar residents. This growth slowed as the 
population recovered due to new labor policies until 1997 when the population reached its 
prewar level.
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presence of depleted natural resources is consistent with the goals of 
achieving economic sustainability. As mentioned earlier, economic sustain-
ability entails extending the usable length of the natural resource, which 
requires ensuring appropriate extraction rates. For demonstration, a sim-
ple example is presented, setting the natural resource as the only input of 
production, and the available resource that can be extracted is a portion of 
the total available resource value. The mathematical representation to 
solve this elementary example is expressed in Appendix 1.

If the state of technology is constant over time, the output will eventu-
ally become nil when no more of the resource can be extracted. 
Nevertheless, if the level of technology is allowed to change over time, it 
counteracts the exhaustibility of the resource. Relaxing the assumption of 
constant technology, technology is now growing at a constant exogenous 
rate (g). This set-up enables addressing the question of sustainability: what 
is the trade-off between producing output today and leaving the resource 
in the ground for future production?

Fig. 7.2 Simulated Kuwait recovery reaching a new steady state due to shocks in 
capital-to-labor ratio, savings rates, and productivity. (The impact of the war on 
Kuwait was simulated through the following shocks: (a) an 80% destruction in 
physical capital and (b) a 45% reduction in population. Postwar recovery simula-
tion included a 30% increase in savings rates, reflecting increased investment in 
human capital and a doubling of productivity. Output elasticities of capital and 
labor were calibrated to equal the following values in the GTAP VIII database 
entry for Kuwait in 2004: 0.75 for capital (being the sum of elasticities of capital 
and skilled labor of 0.68 and 0.07, respectively. Source: Author’s simulations)
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Assuming the resource is extracted at a constant exogenous rate (ε), the 
quantity of the remaining resource will decline exponentially over time. 
Solving the equation yields an extraction rate that is consistent with steady-
state levels and a zero growth rate of output, which is g = ε∗.

It is clear that there is a positive relationship between the rate of extrac-
tion and output: a lower extraction rate would lead to a lower level of 
output. A higher extraction rate, on the other hand, would lead to a lower 
growth rate of output, which could even become negative at very high 
levels of extraction. Setting this value at zero yields an extraction rate that 
is consistent with steady-state levels and a zero growth rate of output in ε∗, 
which thus represents the sustainable level of output. Therefore, the levels 
of output in economy can be determined by examining the extraction rate 
chosen in relations to ε∗. If it exceeds ε∗, then the initial level of output will 
exceed the sustainable level, but will decrease overtime, as Fig. 7.3 shows.

Importantly, including the remaining factors of production would 
complicate the algebraic representation but yield the same general 
conclusion.

3.3  The Takeaway

The theoretical model shows that higher economic growth than that 
recorded in the previous period (reaching a new steady state) can be 
achieved by increased savings, increased capital per effective worker, 

Fig. 7.3 Relationship between resource use and growth

 M. SHEHABI



169

improvements in labor productivity, and improvements in labor-augment-
ing technology to increase economic efficiency. This technology captures 
the residual of policies that impact economic growth, including but not 
limited to noneconomic factors—such as institutional quality, legal envi-
ronments, cultural standards, industrial regulation, and the political econ-
omy. Achieving sustainability requires designing policies that address 
drivers of economic growth while balancing both the volatility and the 
depletion perspectives, in the short and long runs. This balance is key and 
difficult as the different terms can have competing interests and trade-offs.

As the theory confirms, there is an intuitive trade-off between produc-
ing output today and leaving the resource in the ground for future pro-
duction, a trade-off that in reality is known and present in the minds of 
many policymakers, international aid institutions, and citizens of resource-
rich states. This is difficult because competition over rent distribution 
favors faster production, which contributes to larger short-term growth 
but faster depletion. Yet the model highlights the role of technological 
progress and its impact on the sustainability of the resource that is already 
available. Advancements in technology can contribute to efficient extrac-
tion as well as extending the length of the available resource and its export 
revenue.

Another critical factor at the heart of this balancing act is the trade-off 
between local consumption and exports of a given supply. This is a serious 
challenge particularly for countries that depend on resources as an impor-
tant input in production (such as oil being an input in manufacturing or 
transportation) as well as final demand. In resource-dependent states, the 
political economy of resources has historically resulted in large govern-
ment expenditure and financial commitments to fund generous resource 
rent distribution and guaranteed public employment, which, in turn, have 
translated into excessive consumption and severe fiscal pressures. The bal-
ance between monetary, fiscal, and exchange rate policy is critical in mod-
erating commodity-sourced volatility and in mitigating Dutch disease 
effects, which is necessary for long-term diversification and sustainability. 
Technological and efficiency advancement as well as policy reform (at the 
fiscal, institutional, social, legal, and even cultural levels) are key in mod-
erating domestic consumption and extending the levels of output available 
for exportation. Striking a balance requires transparent use of resource 
rents in the short run, and the design and implementation of welfare-
improving, productive long-term development. This development can be 
achieved through policies that focus on (a) human capital development, 
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which boosts value added and productivity and can build future industries 
and knowledge economies; (b) physical capital, which can contribute to 
industrialization and domestic infrastructure; (c) savings, which can pro-
vide new accumulation of assets for the future; and (d) technological 
advancements, which can contribute to the emergence of new industries 
and increase efficiencies (like renewable energies, tradable services, and 
knowledge economies).

4  lessons and comparatIve assessments

For resource-dependent states, navigating resource price volatility 
demands the best from their economic wealth management and economic 
policies. Although growth performance of many resource-dependent 
economies has been poor, a small group of economies have done well, 
such as Norway, Australia, Botswana, Malaysia, Chile, and the Gulf states. 
This section highlights comparative successful policy lessons drawing on 
successful experiences of developing states:

• Chile and Botswana, both states with exemplary performances that 
avoided the so-called curse

• Kuwait, an example of a GCC state with an enviable economic 
performance

The subsequent discussion highlights how policies focused on drivers 
of economic growth and also enabled said states to manage challenges 
associated with dependence on an inherently volatile and nonrenewable 
resource, and move toward sustainability.

4.1  Fiscal Rigor and Savings for Capital Accumulation

Growth-enhancing policies that consider both perspectives entail manag-
ing resource windfalls and accumulating savings and investments for the 
future; SWFs are a means of achieving these two objectives. SWFs are 
government-owned investment funds commonly established during peri-
ods of government surplus.9 They are typically created to serve as stabiliza-
tion funds, savings funds, pension reserve funds, or reserve investment 
corporations. In resource-rich states, they are established to reduce the 

9 For further reading, see Collier et al. (2010) and van der Ploeg and Venables (2012).
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impact of volatile petroleum windfall on exchange rates. SWFs also offer a 
mechanism to reinforce fiscal discipline through rules mandating recur-
rent contributions to the funds and withdrawal limitations from them. 
They also offer a mechanism to diversify government portfolios and add 
new dimensions to foreign assets management. Unlike reserves, SWFs 
buffer the real exchange rate from terms of trade shocks with fixed 
exchange rate regimes and in relatively closed economies, with varying 
results. An IMF study concludes that there is no evidence that fiscal rules 
have had an effect on fiscal outcomes (Ossowski et al. 2008). Yet among 
resource economies, the successful cases of Kuwait, Norway, Chile, and 
Botswana have all had successful SWF experiences.

SWFs are key in achieving sustainability in resource-rich states because 
they (a) impose fiscal rigor and revenue management; (b) offer savings 
that can be used in fund development as well as non-resource industries; 
and (c) save a portion of the resource income in an asset that can be used 
in the future after the natural resource is exhausted to produce non-
resource goods. These factors are drivers of growth in the short, medium, 
and long terms.

Chile’s fiscal constitutions for its copper-based stabilization SWF have 
been largely successful (Frankel 2011). Chile has had an overall successful 
experience of resource dependence—unlike its troubled fellow Latin 
American country Venezuela—which is caused by successful management 
of resource windfall. Figure  7.4 shows various SWF accumulations of 
Latin American countries, with Chile being the leader of the pack.

Botswana, a great success story, has delinked the government from cur-
rent resource revenues, so that revenues that do not meet government 
spending and investment criteria are invested abroad through Botswana’s 
SWF (IMF 2012).

The role of SWFs is clear in Kuwait’s case, which diverts petroleum 
revenue to external assets invested in its SWF, managed by the Kuwait 
Investment Authority (KIA). Established in 1953 (eight years prior to 
independence), the KIA is the oldest country-owned fund in the world.10 
The KIA managed a fiscal stabilization fund (General Reserves Fund 
(GRF)) and a savings fund (the Future Generations Fund (FGF)).

Uses of KIA funds can address both the volatility and the depletion 
perspectives of sustainability, as follows. Either budget surpluses are 

10 Predated only by two state-owned funds within the US state of Texas, which were estab-
lished in 1854 and 1876. It was nearly 20 years before other countries established SWFs.
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invested in the GRF or funds are withdrawn from it to smooth out short-
term governmental expenditures during deficits, thus shielding the econ-
omy from the negative impacts of petroleum price volatility. As for the 
FGF, Kuwaiti law requires that a minimum of 10% (increased by an addi-
tional 15% in 2012 and reverted in 2014) of the annual general revenues 
allocated to this fund are employed by the Ministry of Finance for various 
investments, with the associated returns and profits also allocated to the 
same fund. KIA savings created large foreign asset portfolios that acted as 
an insurance policy to finance capital accumulation and fiscal commit-
ments during low oil price periods. The funds are a primary source of 
Kuwait’s fiscal stabilization. Its funds were invested in ways that diversified 
revenue sources away from petroleum, hedged oil income risks, and earned 
interest. In an economy-wide analysis, Shehabi (2017) confirms that rev-
enue inflow from the KIA is a key adjustment mechanism that partially 
absorbs negative impacts of oil price shocks.

The indispensable role of the KIA in Kuwait’s postwar recovery follow-
ing the Iraqi invasion in 1990–1991 demonstrates the successful role of 

C. SWF balances by country
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SWFs. The war caused massive destruction of Kuwait’s petroleum assets 
and industry. Funds accumulated in KIA from prewar fiscal surpluses and 
SWF contributions (estimated at $25–$50 billion in 198911) funded post-
war reconstruction (from extinguishing oil-well fires to rehabilitating the 
petroleum industry). The ensuing petroleum production and exportation 
allowed the resumption of capital savings.

Despite its advantages, Kuwait’s SWF accumulations are juxtaposed 
against substantial government expenditures and fiscal commitments. One 
shortcoming is that Kuwait’s petroleum windfall has been invested abroad 
rather than domestically where it could expand industrial capacity12 
(Shehabi 2019).

The main lesson here pertains to the role of fiscal policy and savings of 
nonrenewable-resource rents in managing volatile petroleum windfall rev-
enue, shaping economic performance, and providing savings for capital 
accumulation and development. Such savings can be used for expanding 
non-energy industries and their exports, and local infrastructure, as well as 
developing human capital and capabilities for acquiring new comparative 
advantages.

4.2  Human Capital

Investments in human capital are key to successful economic growth. Not 
only do they improve the performance of resource-dependent economies, 
but they are also essential for growing the non-resource sector necessary 
for diversification efforts and managing the depletion perspective. Many 
of the countries that have experienced the resource curse have missed this 
opportunity. Meanwhile, countries like Japan and Germany after the 
Second World War were able to recover despite complete destruction of 
their economies in part due to the preservation of prewar human capital 
and the subsequent investments in it.

The role of guest workers in economic development is a key unique 
feature of the GCC economies. Drawing one example from Kuwait, guest 
workers represent an important part of these economies’ human capital 

11 Due to legal requirements preventing the disclosure of the funds’ details, this range is 
estimated by calculating annual contributions and an estimated low-range return to capital of 
2%. A study by the Arab Planning Institute in 1992 estimated that Kuwait spent approxi-
mately $40–$50 billion of its foreign investment portfolio on reconstruction.

12 This is true even during low oil prices when non-energy sectors can theoretically expand 
(through reverse Dutch disease).
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and are drivers of economic growth and development. A major feature of 
Kuwait’s petroleum economy has been the accompanying spike in popula-
tion and human capital as expatriates moved to Kuwait on a temporary 
basis (without a path for naturalization or permanent residency) to fill 
shortages in some unskilled and mostly skilled human capital given 
Kuwait’s relatively high levels of illiteracy and small population size during 
the 1970s.13 The ability to secure human capital from expatriate labor was 
also key to achieving postwar reconstruction, as explained earlier 
(Shehabi 2018a).

Notwithstanding the challenges surrounding dependence on foreign 
labor, the structure of their labor contracts had an unintended positive 
outcome on the economy. Expatriate laborers work temporarily in the 
GCC, with their stay linked to employer-sponsorship programs through 
the kafala system, and they have flexible labor contracts, often with lower 
wages than their national counterparts. In model-driven simulations, the 
expatriate labor exit offers another key stabilization mechanism of the 
Kuwaiti economy in the face of the volatility of petroleum revenue 
(Shehabi 2017). The dynamics of the labor market entails different impacts 
of this contractionary shock on the two labor segments. Typically, as the 
real wages of expatriate workers are assumed to be sticky (in both the 
short and long runs), employment levels adjust instead. Since most 
Kuwaitis are employed by the public sector, where contracts are rigid, 
their employment is unaffected, while their real wages change slightly. By 
contrast, the flexibility of expatriate labor contracts allows affected indus-
tries to adjust their employment levels, causing similar declines in the 
employment levels of skilled and unskilled expatriates. The flow of guest 
workers exponentially increased during oil booms, and decreased during 
busts. Thus, an example of successful policy includes model-driven policy 
solutions that focus on the management of labor contracts for expatriate 
labor (Shehabi 2017). While expatriate labor exit acts as a cushion absorb-
ing oil price shocks, there is a distinct trade-off between efficiency gains 
from expatriate labor and the goals of Kuwaitization of the labor force 

13 The surge in liquidity in the 1970s (owing to booming oil revenues following the 1973 
embargo and the nationalization of the petroleum industry) could only be initially accom-
modated by investments in land, construction, and real estate projects, which required 
importing a significant number of workers, especially as many Kuwaiti males were not inter-
ested in construction-type jobs.
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(Shehabi 2018b). Managing this will be important in ensuring future eco-
nomic sustainability.

Human capital is very important in the sustainability of resource-rich 
economies because they can contribute to acquiring new comparative 
advantages. They can create new industries, products, and services. Human 
capital is also the seed for growth-enhancing innovation and 
competition.

4.3  Technology, Institutions, and Taxes

Technology is undoubtedly a transformative engine and a contributor to 
growth. In its most traditional definition, technological advancement 
enhances productivity and efficiency and improves economic performance. 
In growth theory, as mentioned in the Sect. 3.2.3, technology captures 
the residual of policies that impact economic growth, including but not 
limited to noneconomic factors such as institutional quality, legal environ-
ments, cultural standards, industrial regulation, and the political economy.

Technology can play an unequivocal role in extending resource export 
revenue, transform resource industries, and even reverse the threat of 
depletion and overcome volatility. To demonstrate, the challenges of 
diminished oil export revenue with climate change mitigation can be alle-
viated if new technologies enable oil exporters to continue to export 
energy that is green and adaptive to changing demand trends in the oil 
market. Such technologies include investments in energy efficiency, car-
bon capture and storage, and hydrogen. This is an opportunity for oil 
exporters given their existing comparative advantage and specialization 
in energy.

Undoubtedly, institutions (part of the overall “technology” driver of 
growth) are important to securing sustainable long-term economic 
growth. Botswana offers a success story in striking institutional quality 
that is favorable to growth. It has not only achieved democratic progress 
with transparency in rent distribution, but has also affected the develop-
ment of the resource sector. Instead of the commonly used auctions, 
Botswana negotiated rights to diamond extraction with the single domi-
nant market player De Beers (Venables 2016; Besada and O’Bright 2018). 
In doing so, Botswana was able to avoid the lack of competitiveness and 
transparency, as well as a limited state’s share of revenue that would have 
resulted from awarding the auction to a single market player. The country 
was also successful in attracting foreign direct investment, thus achieving 
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economic diversification while also promoting linkages (Besada and 
O’Bright 2018). Further, Botswana’s institutional quality is recognized by 
Mehlum et al. (2006), who find negative (and larger) effects of resource-
richness on growth only for economies with poor institutional quality, 
with the break-even point being around the institutional quality of 
Botswana.

Taxation is another crucial factor. Norway, Australia, and Canada—
resource-dependent states that are considered successful—have sophisti-
cated tax systems (personal, corporate, indirect, and international taxes). 
These taxes offer a source of government revenue that serves three pur-
poses: increasing the size of non-energy contribution to government rev-
enue; offering additional sources of revenue that can be used to fund 
current or capital expenditures and public infrastructure; and reducing the 
need to withdraw from SWF assets during times of fiscal pressures. 
Taxation and low subsidies are necessary for economic sustainability—
although difficult to achieve from a political economy perspective in many 
resource-dependent states.

4.4  Industrial Reform and Regulation of Oligopolies

While regulation is a part of institutions and, therefore, of the larger “tech-
nology” growth driver, regulation of oligopolies merits its own distinct 
discussion. This is due to its unequivocal role in ensuring competition, 
efficiency, long- term creative destruction, and economic growth. In assess-
ing efficiency and economic policy, the role of oligopolies is critical. 
Oligopolies exist in almost all countries, including the most advanced 
ones. Some industries, such as utilities and communications, are also natu-
rally oligopolistic because they require very large fixed costs to be estab-
lished and require large scales to run them. In small resource-dependent 
economies, it is not surprising that the high levels of minimum efficient 
scale delivered by modern technology and the smallness of these econo-
mies should lead to the emergence of oligopolies or monopolized indus-
tries, particularly in protected services.

Nevertheless, these oligopolies can play a detrimental role in economic 
sustainability. It has been accepted in economic theory that competition 
induces innovation and, therefore, economic growth through the process 
of “creative destruction”. This process, coined by Schumpeter, entails an 
ongoing process in which innovation is induced by competitive forces and 
destroys rents conferred in the short term by former innovation, 
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maintaining efficiency (Schumpeter 1942: 82–83). Oligopolies limit inno-
vation-inducing competition. They sustain high markups, which are pure 
profits above the average cost, thus distorting economic efficiency. 
Oligopolies also collude on prices or quantities, further distorting mar-
kets. In resource-rich states, oligopolies are pervasive to varying degrees 
and contribute directly to limiting competition and, consequently, sustain-
able economic development and growth. A large number of resource-rich 
states have state-owned resource industries and large public sectors that 
control industries which are commonly monopolies or oligopolies. They 
cause a big loss in economic efficiency. In an economy-wide assessment, 
Tyers (2015) suggests that the full exploitation of oligopoly market power 
in Australia would cause a reduction of real GDP by as much as a third in 
the long run.

Subsidizing consumption widens the gap between actual prices paid at 
the market and prices set by producers, thus increasing the profits earned 
by oligopolistic industries. Moreover, oligopolies tend to be owned by the 
business elite who tend to influence or depend on the government (or the 
ruling class), as is evident in the case of the GCC states. Through these 
dynamics, oligopolies can interfere with market dynamics and economic 
policy through their power in the market and/or the policymaking pro-
cess, advancing their own interests at the expense of economic growth and 
development.

To limit the role of oligopolies and enhance competition, the govern-
ment can use regulation to ensure that oligopolies do not collude or set 
their prices above the average price of production. Competition policy 
refers “to government policy to preserve or promote competition among 
market players and to promote other government policies and processes 
that enable a competitive environment to develop” (UNCTAD 2009: 3). 
Various instruments can be used to implement competition policy, such as 
competition law, regulation of prices, competition advocacy, consumer 
protection, standards, intellectual property rights, international trade, 
investment, and licensing (UNCTAD 2009: 3).

Policy lessons are drawn in this chapter from illustrations from Kuwait 
and Chile. In Kuwait, like in many resource- dependent and GCC states, 
oligopolies capture a large part of efficiency in the economy and are highly 
distortionary. Shehabi (2017, 2019) shows that oligopoly markups cap-
ture a very large size of economic efficiency in the market. The expansion 
of exports of non-energy sectors is very limited in Kuwait mainly because 
oligopolies have few incentives to export internationally where they 
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cannot sustain large markups as they do domestically (Shehabi 2019). 
Even in a low oil price environment and after reducing energy subsidies, 
the large size of oligopolies and their pure profits continue to entail lim-
ited expansion of trade and limited economic diversification effects in the 
export market of non-energy sector (reverse Dutch disease) dynamics 
(Shehabi 2019). Achieving sustainability thus requires oligopoly reform.

Competition and productivity reforms are an important example of a 
policy solution that promotes economic sustainability, as shown by Shehabi 
(2017, 2019) in model-driven assessments. These reforms improve the 
overall economic performance and restore the fiscal balance, and can 
accompany important sustainability-promoting reforms, such as energy 
subsidy reform, which alone is not sufficient to restore the fiscal balance 
(Shehabi 2017, 2019). Further, competition reform can yield substantial 
improvements in performance by reducing oligopoly markups. These 
reductions yield effects on overall economic activity that largely exceed the 
neoclassical gains in allocative efficiency from removing price distortions 
due to taxes, subsidies, and regulation (Shehabi 2017, 2019). Therefore, 
it has positive impacts of economic growth and fiscal sustainability both in 
the short and long runs.

Another example of successful industrial policy is a real-life example 
from Chile’s forest resources and creating a competitive advantage in 
them. Chile, dubbed the “tiger” of Latin America, achieved large eco-
nomic growth advancements owing to economic reforms of a military 
dictatorship government (Clapp 1995). For more than 60 years, Chile had 
very oligopolistic, inefficient, highly subsidized, and corrupt plantations 
and forest resources. It also had a high 75% reforestation subsidy estab-
lished in 1974. Chile applied forest policy, a form of industrial policy, to 
create one of the world’s most competitive forest resources at relatively 
low costs (Clapp 1995) within a brief period spanning approximately one 
generation. Government policies included state activism to promote forest 
expansions; state withdrawal through reduction of subsidies; privatization 
of the states’ pulp mills and other parts of the industry; and guarantees 
against expropriations (Clapp 1995). These policies attracted foreign 
direct investments specifically to expand the forest resources industry. 
Combined with the opportunity of an increased forest products trade, the 
implementation of these policies enabled Chile to earn a comparative 
advantage in a new industry and export it.
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5  Key messages

The chapter argues that economic sustainability in resource-rich states is 
not economic diversification only; rather, it is a process that pans out in 
the period during which revenue is dependent on an abundant yet exhaust-
ible commodity, as well as in the subsequent period, when the commodity 
export revenue is depleted. The chapter offers a broader definition of eco-
nomic sustainability that has two main perspectives, volatility and deple-
tion, spanning both the short and long runs. It links economic sustainability 
in resource-dependent states to that of the drivers of economic growth 
through policies that focus on both the volatility and the depletion per-
spectives. Lessons are offered from successful examples of three different 
cases, namely Kuwait, Botswana, and Chile.

Successful growth-sustaining policies include a focus on appropriate 
management of resource windfall to achieve fiscal sustainability along with 
long-term diversification. Examples of successful policies include balanc-
ing capital investments between domestic and foreign markets, the design 
of countercyclical (rather than the oft-used pro-cyclical) fiscal policy, 
human capital investments, and avoiding boom–bust cycles by delinking 
spending from the volatility dynamics of resource export revenues. 
Successful experiences of Chile, Botswana, and Kuwait confirm the role of 
SWF assets in offering fiscal stabilization as well as long-term savings. 
Other examples include model-driven policy solutions that focus on the 
management of labor contracts for expatriate labor, improvements in insti-
tutional quality, and competition reform as important policy solutions for 
achieving economic sustainability. Notwithstanding implementation chal-
lenges, these policies were successful in achieving favorable economic per-
formance because, as this chapter argues, they address both the volatility 
and the depletion challenges.

In addition to evidence from these real-case examples, achieving sus-
tainability requires designing policies that also manage the trade- off 
between producing output today and leaving the resource in the ground 
for future production, as well as the trade-off between local consumption 
and exports of a given supply. Technology plays a pivotal role not only in 
creating new industries but also in transforming the resource industry into 
a more sustainable source that can overcome threats of depletion.

A key message here is that comparative advantage can be acquired, and 
not only restricted to the factor or product most abundantly available. 
This acquisition will in turn contribute to generating new sources of 
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revenue that are diversified not only in the non-tradable but also in the 
exporting sectors. To that end, the growth-enhancing factors will help 
build new comparative advantages most importantly through technologi-
cal advancements, human capital, industrial regulation, the political econ-
omy, and even the institutions, cultures, and mores needed for economic 
transformation.

Therefore, a key policy question for achieving sustainability in resource-
dependent economies is how to best apportion investment into various 
components of financial, physical capital, and human capital assets. 
Sustainability-promoting policies are those that target enhancing the driv-
ers of economic growth while addressing solutions for the volatility and 
the depletion perspectives, in both the short and long terms.

appendIx 1: classIcal growth model

Under the Solow (1956, 1957) assumptions of full employment and a 
constant rate of labor force participation, the population growth rate (n) 
matches the labor force and employment growth rates, as indicated in the 
following calculation:
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Knowledge (being labor-augmenting technology; θ) also grows at a 
constant exogenous rate (g) where
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With a closed economy assumption absent government spending, out-
put equals the sum of consumption and investment, and the equation of 
motion for collective capital stock is

 K K I Kt t t t+ − = −1 δ ,  (7.3)

 M. SHEHABI



181

where the second term is depreciation at an exogenous and constant rate.14 
Savings and investment decisions are exogenous, as are factor accumula-
tion and technological growth, which represents one of the shortcomings 
of the original Solow approach. Employing a standard Cobb–Douglas 
production function, with both physical and human capital (K), labor (L), 
and labor-augmenting technology (θ), and ignoring for now the produc-
tion factors of land and natural resources, constant returns to scale and 
diminishing marginal returns are

 
Y AK Lt t t t= ( ) −α αθ 1
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(7.4)

whereby θL = Le, effective labor, and 0 < α < 1.
After some manipulation, the following is a corresponding equation of 

motion for output per effective worker with population growth:

 
k k

i n g k

n get et
et et

+ − =
− + +( )

+ +1 1

δ

 
(7.5)

where ie is investment per effective worker, which is the savings rate times 
output per effective worker, expressed as sf(ke) where f is the production 
function or the relationship between output and capital per effective 
worker. It follows that, multiplying all variables in the function by 1/θL, 
yields the following corresponding function in terms of per effec-
tive worker:

 y Aket et= α .  (7.6)

The steady state of capital per effective worker remains the same from 
one period to the next and is expressed as

14 In the Mankiw et al. (1992) model, human capital is a separate factor of production 
represented by H and grows in a manner whereby H H I dHt t t

H
t+ − = −1
.
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where ibe is the break-even level of investment that maintains a constant 
level of capital per effective worker. Thus, in an economy growing at a 
steady state, in terms of per effective worker,

 
sf k n g ket et( ) = + +( )δ

 
(7.8)

where the steady state is

 
i sA k i n g ke t t b et= = = + +( )α δ .

 
(7.9)

This equation for the steady-state capital per effective worker can be 
solved in the following manner:
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(7.10)

From this, the following relationships emerge between the population 
growth rate and real output per effective worker and real consumption per 
effective worker:
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(7.12)

The standard approach is to show this steady state graphically, as in 
Fig. 7.5, where the steady-state levels of capital, consumption, and income 
per effective worker are
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 k c i y c ie e e e e e, , , .= +  

As such, aggregate variables of effective workers, capital, and output 
exhibit the same behavior growing at the same rate, as indicated in the 
following calculation:

 

∂
=
∂

=
∂

= + +( ) ≈ +( )θ
θ
L

L

K

K

Y

Y
n g ng n g .

 
(7.13)

In the context of resource-rich states, to simulate the impact of com-
modity price volatility or conflict, a shock in the economy is first repre-
sented by a large destruction in capital (γ) so that

 
K Kt t+ = −( ) < <1 1 0 1γ γ, .where

 
(7.14)

Initially, output will fall so that

 

∆Y
Y

A n g ng n g ngt

t

+ −
= −( ) + +( ) < + +( )1 1

1 γ α α
.
 

(7.15)

Fig. 7.5 Steady-state growth and transition following a capital shock in the 
Solow model
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The remaining capital falls short of the steady-state level, leaving invest-
ment at a level (ie1) above its capital break-even point, causing growth to 
increase in the period following the war, as indicated in the following 
calculation:

 

∆ ∆Y
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K

n g
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n g ng
n g ngt

t

t

t

+

+
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+
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1

1
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δ
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(7.16)

This effect is enlarged if the saving rate also rises (see Fig. 7.5). The 
surplus of new investment is then over the break- even point and larger 
with an even faster recovery.

Thus, a temporarily contracting economy decreases the capital-to-labor 
ratio and raises capital per worker, increasing the productivity of capital 
and leading to temporarily higher growth rates in the reconstruction 
phase. Diminished returns eventually return as the long-term growth path 
is approached. If there is an accumulation of capital during the recovery 
(or reconstruction) phase, this recovery can be represented as a shift in the 
production possibility frontier curve. A speedy economic recovery post an 
economic shock may occur due to efficiency gains, represented normally 
as a movement along the production possibility or frontier curve. The 
shock (whether a drop in the resource price or a war) would typically have 
an impact on labor, increasing unemployment and decreasing the labor 
force and population.

Using a numerical simulation that represents a resource economy on 
the eve of a shock, the shock is simulated through a large negative shock 
to capital and a significant reduction in population, shown in Fig. 7.6.

Upon the end of the shock and at the commencement of recovery 
efforts, the capital-to-labor ratio converges to pre-shock levels and GDP 
grows at diminishing rates that are larger than pre-shocks levels to eventu-
ally converge with pre-shock growth levels, as Fig. 7.1 shows.

Natural Resources and Technology

Evaluating economic growth in the presence of depleted natural resources 
is consistent with the goals of achieving economic sustainability in 
resource-dependent economies. As the standard growth model, presented 
earlier, does not take into account natural resources as an input, the fol-
lowing representation examines growth in the presence of natural 
resources.
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To demonstrate this, the total available quantity of a resource (X) at a 
given time t can be represented as Xt, while the quantity of the resource 
extracted can be expressed as Et, so that Et = Xt.

For simplification purposes, the other factors of production examined 
earlier will be ignored, assuming that the natural resource is the only input 
of production for now. The Cobb–Douglas production function can be 
expressed as

 Y AEt t= .  (7.17)

The assumption of constant technology can be relaxed and technology 
is now growing at a constant exogenous rate (g), expressed in (7.2). This 
set-up enables addressing the question of sustainability: what is the trade-
off between producing output today and leaving the resource in the 
ground for future production? Assuming the resource is extracted at a 
constant exogenous rate (ε), so that

 Et Xt= ε ,  

the quantity of the resource remaining will decline exponentially over 
time, as follows:

 X X et
t= −

0
ε .  (7.18)

The initial level of output will thus be

 Y A X0 0 0= ε .  (7.19)

Capital per effective worker

Capital per effective
worker

time time

dY/Y

dY/Y

Fig. 7.6 Transition in capital per effective worker and growth rate following a 
shock to capital stock in the augmented Solow model
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It is thus clear that there is a positive relationship between the rate of 
extraction and output: a lower extraction rate will lead to a lower level of 
output. The growth rate of output can thus be expressed as the following, 
noting that this growth rate of extraction is the same as the growth rate of 
the resource stock:

 

∂
=
∂

+
∂

= −( )Y

Y

A

A

E

E
g ε .

 
(7.20)

This equation clearly shows that a higher extraction rate leads to a lower 
growth rate of output, which could even become negative at very high 
levels of extraction. Setting (7.20) equal to zero yields the extraction rate 
that is consistent with steady-state levels and a zero growth rate of output, 
which is

 g = ∗ε .  (7.21)

ε∗ thus represents the sustainable level of output. Therefore, examining 
the levels of output in the economy can be determined by examining the 
extraction rate chosen in relation to ε∗. If it exceeds ε∗, the initial level of 
output will exceed the sustainable level, but will decrease over time, as 
Fig. 7.4 shows.

Importantly, including the remaining factors of production would 
complicate the algebraic representation but yield the same general 
conclusion.
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