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Executive summary

This paper explores the question of whether mineral resource wealth is
an economic blessing or curse, particularly for developing nations where
growth and reduction of poverty are vital. It does this by examining the
relationship between natural resources and economic growth and the
interaction between institutions and natural resources. We consider four
categories of natural resources: [1] agricultural raw materials, [2] fuel, [3]
food, and [4] ores and metals. Resource wealth was significant in our test-
ing on economic growth but only the last category turned out to be sig-
nificant on its own as the effect upon economic growth of agricultural raw
materials, fuel, and food, when tested independently, did not reach a level
of statistical significance.

Historically, natural resources were considered beneficial to economic
growth. This changed recently, mainly due to Sachs and Warner’s seminal
paper (1995) that found that natural resources lead to negative economic
growth, or what is termed as a “resource curse.” These findings are controver-
sial not only because they were not in line with the literature at the time but
also because economic theory suggests that natural resources, like physical
or human capital, should have a positive impact on growth. While earlier
research following Sachs and Warner’s paper supported the conclusions that
natural resources had a negative effect on economic growth, recent studies
have challenged these findings. This recent research indicates that the choice
of the measure of natural resources can change the results: if one uses a more
precise measure of natural resources, the resource curse may disappear and
natural resources lead to positive economic growth. The recent research also
indicates that institutions may play a decisive role in determining if natural
resources are channeled into positive economic growth: a high level of insti-
tutional quality in a country with abundant resources can turn the “resource
curse” into a “resource blessing”

In this paper we test for the resource curse using the latest data from
the World Bank, for the period 1970 to 2006, and the role of institutions
using Fraser Institute’s Economic Freedom of the World (EFW) index, which
has become a broadly accepted measure of the quality of institutions. For
example, IMF’s key recent investigation of institutions, its 2005 report
World Economic Outlook: Building Institutions, uses the EFW index as its
key measure of the quality of institutions. A major advantage of the EFW
index is that it is a better proxy for institutional quality than others used
earlier in research. In addition to measuring the rule of law and the level of
red tape—measures that have been used in earlier research—the economic
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2 / Economic freedom and the “resource curse”: An empirical analysis

freedom index also measures additional aspects of economic institutions
and policies: size of government; legal structure and security of property
rights; access to sound money; freedom to trade internationally; and regula-
tion of credit, labor, and business. This index allows us to get a more precise
estimate of the impact of institutions on economic growth and how institu-
tions interact with natural resources.

For our analysis, we use the most commonly used measure of natural
resources in this literature, including Sachs and Warner’s study, and we also
look at minerals and ores specifically. We use the ratio of primary exports
to GDP in 1970 and find evidence of a resource curse. That is, countries that
are highly dependent on primary product exports are more likely, according
to our data, to experience slower economic growth.

To test for the role of institutions, we use the Fraser Institute’s EFW
index in two different ways. First, we include the index as an independent
variable in our regression specification to measure whether institutions
matter for economic growth. Second, we introduce an interaction term,
the EFW index interacting with our measure of natural resources, to mea-
sure whether institutions matter for countries that are highly dependent on
natural resources. Regression results indicate that institutions do matter for
economic growth: the coefficient on the EFW index variable is positive and
statistically significant. More importantly, however, we get a positive and
significant coefficient on the interaction term. This implies that the quality of
economic institutions is crucial in determining how natural resources affect
economic growth. Using our regression specification, we also compute the
level of economic freedom necessary for countries to turn the resource curse
into a blessing.

Metals and ores

Metals and ores bring a stronger resource curse than natural resources in
general: the negative coefficient on the variable representing metals and
ores has a greater absolute value than the coefficient for resources in general.
However, this curse is turned into an economic blessing even at relatively low
levels of institutional development. The regressions show that nations with
a score above 5.43 (out of 10) for economic freedom benefit from possessing
metals-and-ores resources. This is lower than the world average of 5.89 and
means that a large majority of nations will benefit economically from mineral
resources. Among the 26 resource-dependent nations we examine, 22 have
a score high enough to benefit from mining development.
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Resource wealth overall

Resource wealth in general carries a weaker curse: the negative coefficient on
the variable representing natural resources in general has a lower absolute
value than the coefficient for metals and ores. However, although resource
wealth in general has less negative effect on growth than metals and ores
(other things being held equal), it only becomes a blessing at a relatively high
level of economic freedom. An economic freedom score of 6.89 is required
for nations to benefit from resource wealth in general. Among our resource-
dependent countries, only nine have an economic freedom score higher than
6.89, a necessary level of economic freedom: Costa Rica, Honduras, Ireland,
Netherlands, New Zealand, Nicaragua, Singapore, Trinidad, and Zambia.

How to benefit from resources

All nations have the potential to benefit from both abundant metals and ores
and natural-resource wealth in general by improving the quality of their insti-
tutions. Fortunately, the level of economic freedom on a worldwide basis has
risen consistently for the last quarter century, so more and more countries
are benefiting from their resource wealth. This publication presents a num-
ber of sensitivity tests made to examine the robustness of the results. The
regression results and various robustness checks support the existence of
a resource curse. More importantly, however, our empirical analysis sug-
gests that institutions matter for economic growth and that nations with
better economic and political institutions are more capable of managing their
resource revenue and lessening, then eliminating, the adverse economic and
political consequences of a natural-resource boom.

Strong institutions in countries with natural resources can turn a
resource curse into a resource blessing. The policy implication from these
results is that leaders in various countries should focus on building strong,
well-designed institutions: rule of law, property rights, independent judi-
ciary and impartial judges, low taxation, low levels of tariffs and import
barriers, and low levels of red tape, all key elements of economic freedom.
This will increase their prosperity and enable them to benefit from their
natural resources.
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1 Introduction

The relationship between the abundance of natural resources and economic
growth has been a subject of debate for decades and a renewed interest in
this subject emerged in the 1990s. There is no consensus at this point on
whether natural resources are beneficial or not for economic growth. For
example, Australia, Canada, the United States, New Zealand, Iceland, and
some Scandinavian countries are clear examples of countries where natu-
ral resource abundance has induced preliminary economic development
(Mehlum et al., 2006)." However, a majority of research, starting with the
work of Sachs and Warner (1995), suggests that natural resources have a nega-
tive effect (often called the “resource curse”) on economic growth (Mikesell,
1997). The evidence of a curse of natural resources is puzzling since stan-
dard economic theory suggests that, like physical and human capital, natural
resources should induce economic growth.

While a number of studies have tested for the existence of a resource
curse, recent research has added an interesting dimension to the litera-
ture. According to this research, the negative association between resource
abundance and economic growth can be explained by the quality of insti-
tutions in a country. That is, developing nations with a great abundance
of natural resources are not doomed to failure or poor economic per-
formance if they have strong institutions (the institutions effect). In this
paper, we add to current literature in two ways. First, we investigate the
impact of natural resources on economic growth, using latest data from
the World Bank, for the period from 1970 to 2006. Second, we use a more
comprehensive proxy for institutions to test for the effect of institutions
mentioned above.

While previous research has proxied for institutions using political
indicators—for example rule of law or quality of bureaucracy (Sala-i-Martin
and Subramanian, 2003; Brunnschweiler and Bulte, 2006), or the democracy
index (Kolstad, 2007)—we will follow World Economic Outlook: Building
Institutions (International Monetary Fund, 2005) in using the index pub-
lished in Economic Freedom of the World as the key measure of the quality

1 Note however that some countries such as the Republic of Korea, Taiwan, Hong Kong,
and Singapore have had successful and rapid economic growth in the past few decades
although they are not rich in resources (Sachs and Warner 1995). Japan, Luxembourg, and
Switzerland, some of the world’s richest states, also have few natural resources (Gylfason
and Zoega, 2006).
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of institutions.? This measure has been frequently used as a measure of good
institutions and, in our opinion, is a better proxy for institutions than the
measures that have been used in earlier papers. This is because, in addi-
tion to measuring the rule of law and the level of red tape, this index also
measures additional aspects of economic institutions and policies such as
size of the government (as measured by government expenditures, taxes and
enterprises); legal structure and security of property rights (which includes
the rule of law); access to sound money; freedom to trade internationally; and
regulation of credit, labor and business.

Our regression results show that for nations with weak institutions,
natural resources are a curse and for nations with strong institutions, natural
resources are a blessing. That is, a high level of economic freedom (stronger
institutions) turns this resource curse into a blessing. Also, results indicate
that this “curse” has a strong effect upon countries with higher levels of metals
and ores exports but that it turns into a blessing when such a country adopts
a relatively low level of economic freedom. The results of our study suggest
that, regardless of their natural-resource endowments, nations should focus
on increasing their level of economic freedom by establishing better institu-
tions, which in turn will increases their prosperity.

In the following section, we briefly summarize the literature on the
subject. In section 3, we discuss our measures of resource abundance and
institutions. In section 4, we present empirical evidence, control for endoge-
neity of institutions using instrument variables, and conduct various robust-
ness checks. Finally, in section 5 we give a summary, our conclusions, and
policy recommendations.

2 The index published annually in Economic Freedom of the World is compiled by the Fraser
Institute. The economic freedom index (EFW index) is designed to measure the consistency
of a nation’s institutions and policies with economic freedom. In this study, we use data
from Economic Freedom of the World: 2008 Annual Report (Gwartney and Lawson, 2008).
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2 Literature review

2.1

Resource abundance and economic growth

Literature on the “curse of natural resources can be seen as an extension of
the standard endogenous growth theory where natural resource abundance
is one of the main drivers of economic growth.®> Research on endogenous
growth theory was in part motivated by the availability of cross-country data
sets such as the Penn World Table (CICUP, 2009) and various World Bank
statistics. These data allowed researchers to analyze the elements of eco-
nomic growth in more depth (Romer, 1994). For example, Sachs and Warner
(1995) empirically analyze the association between resource abundance and
economic growth using World Bank data (for a number of indicators), leading
to a vast amount of subsequent research in this area. These studies point to
the existence of a resource curse, a negative relation between an abundance
of natural resources and economic growth (Papyrakis and Gerlagh, 2004;
Leite and Weidmann, 1999).

The existence of a resource curse, although puzzling, has two com-
mon explanations in this literature: economic and political and institutional.
A prominent economic explanation of the resource curse is that diagnosing
the “Dutch disease” Under this explanation, the expansion of the natural-
resources sector (due to increases in prices or the discovery of new stocks of
resources) leads to the manufacturing sector’s having decreased importance
or a decreased share of GDP.* According to Matsuyama (1992) and Sachs &
Warner (1995), positive externalities (in the form of learning by doing®) are
mainly present in the manufacturing sector. This implies that the larger the
natural-resource sector gets, the fewer the positive externalities from the
manufacturing sector due to its shrinkage, leading to a negative impact on
overall economic growth.

“In endogenous growth models, economic growth is determined within a model by factors
such as economic institutions and policies and the accumulation of human capital. In exog-
enous growth models, on the other hand, the long-run economic growth is determined by
factors outside of the model such as the rate of technological progress” (Karabegovi¢, 2009:
10, fn 6). For an exhaustive review of the literature on the “curse” of natural resources and
a detailed explanation of many of the theories about the topic, see Karabegovi¢, 2009.
An expansion of the natural-resource sector in a country leads to increased revenues for
the country, followed by currency appreciation, thereby making the manufacturing sector
less competitive internationally.

That is, the improvement in methods, tools, and products that is acquired through per-

forming the work.
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The other popular explanation of why natural resources have a negative
effect on growth is the political and institutional explanation. This litera-
ture suggests a number of channels through which natural resources could
affect the functioning of a political system. One such channel is rent-seeking.®
This has been explored in depth by a number of authors: for example, in
their papers, Lane and Tornell (1999) and Torvik (2002) have developed
theoretical models of rent seeking. Their main argument is that a high level
of resource abundance creates incentives for rent-seeking behavior. Further,
Ross (2001) points out that nations that obtain significant revenue from natu-
ral resources may tax their populations less heavily and that the population
may in turn be less likely to demand greater accountability and representation.
Also, Isham et al. (2005) argue that natural resources can affect a country’s
social structure by creating a wealthy elite who are less likely to support eco-
nomic and political reforms. Such rentier effects may undermine economic
development in a country. There are, thus, three consequences when reve-
nues from resources are extracted easily. First, the need for taxation decreases
for any given revenue target. Therefore, citizens have less incentive to develop
mechanisms of accountability and to develop deep civil society and social
associations that are arguably preconditions of democracy (see, among oth-
ers, Inglehart, 1997; Lipset, 1959; Moore, 1966; Putnam, 1993). Second, the
large exogenous revenues from resources allow the government to appease
the population through a diversity of instruments (buying off critics, giving
benefits to the population, infrastructure project, patronage, etc.). Third, the
revenue from the resource allows the state to pursue direct repression and
violence against dissenters. In this framework, the role of good institutions
and laws that prevent rent-seeking behavior is crucial.

In their initial paper, Sachs and Warner (1995) developed a model of
the Dutch disease to explain why a resource curse may exist in resource-rich
nations. This influential, seminal paper restarted the debate on the effect of
natural resources on economic growth. Sachs and Warner examined the
impact of natural resources on economic growth using data for a large num-
ber of nations (varying from 40 to 95 depending on the specific regression)
from 1970 to 1989. To measure resource abundance, they used primary-
product exports as a percentage of GDP or GNP (which they term SXP).
Their results indicate that, after controlling for a number of factors, natu-
ral resources have a negative impact on economic growth.” This negative

Rent-seeking usually implies an “expenditure of scarce resources to capture an artificially
created transfer” (Tollison, 1982: 578).

Sachs and Warner’s initial paper (1995) measures natural resources as primary-product
exports as a percentage of GDP in 1971. Their revised version (1997a), from which data are
available online, measures natural resources as primary-product exports as a percentage
of GNP in 1970. Later in our study, we use their revised measure as a robustness check.
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impact, according to them, is likely due to the effects of the Dutch disease
on the manufacturing sector, as explained above.®

Several papers following Sachs and Warner’s work distinguish between
different categories of resources—as we do in this paper—and point out their
differing effects upon growth (see, for example, Auty, 1997; Woolcook et al.,
2001; Isham et al., 2005, Brunnschweiler, 2006; Boschini et al., 2007). The
general argument is that “point source” resources such as minerals are more
likely to have a negative effect upon economic growth than “diffuse” natural
resources such as rice and wheat.” This is because “point source” resources
are more likely to attract appropriation and rent seeking: in the literature,
abundant point resources are often associated with higher risk of conflict
(see, for example, Addison et al., 2001; Addison and Murshed, 2001). Point
resources cannot escape expropriation by moving. With a more inelastic
supply, they are taxed more heavily and are more subject to expropriation.

A study by Boschini et al. (2007) tests for the impact of natural resources
on economic growth, by using different measures of natural resources. These
include the value of primary exports; value of exports of ores and metals
plus fuels; value of mineral production (not including fuels); and value of
production of gold, silver, and diamonds; all as a percentage of GNP or GDP
for 80 nations from 1975 to 1998. Their results indicate that gold, silver, and
diamonds have the strongest negative impact on economic growth.

More recently, papers have questioned the use of SXP as an appropri-
ate measure of resource abundance. For example, a paper by Ding and Field
(2005) distinguishes between resource abundance and resource dependence
and argues that primary exports as a proportion of GDP (SXP) measures
resource dependence rather than resource abundance. Therefore, instead of
using SXP as a measure of resource abundance, the authors construct two
new measures. Their measures of natural resource capital are based on the
World Bank’s estimates of agricultural land, pasture land, forests, protected
areas, metals, coal, oil, and natural gas. Resource dependence is then measured
as a ratio of natural-resource capital to total capital while resource abundance

The main controls used by Sachs and Warner are the following: initial per-capita income;
trade policy; government efficiency (measured as an average of three indices: efficiency
of the judiciary, lack of red tape, and lack of corruption); investment rates (measured as
average investment to GDP).

8 Sachs and Warner’s results were also robust to different measures of natural-resource
abundance, such as share of mineral production to GDP, primary exports intensity (mea-
sured as fraction of primary exports to total exports), the log (natural logarithm) of land
area per person, and natural resource wealth in total wealth.

9 Whether a natural resource is “point” or “diffuse” depends on its geographical concentra-
tion. For example, forests are considered diffuse resources since they cover a significant
area on a map. Minerals, on the other hand, occur in small areas and are therefore con-
sidered point resources (Lujala, 2003).
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2.2

is measured as natural-resource capital per population. After controlling for
income, investment rate, openness, and rule of law, the authors find that
resource abundance has a positive impact on economic growth whereas
resource dependence has a negative impact on economic growth.

In summary, although one cannot reach a definitive conclusion about
the impact of natural resources on a country’s economic growth, recent evi-
dence suggests that the choice of the measure of natural resources can change
the results. For example, when we distinguish between resource abundance
and resource dependence and proxy for a country’s resource endowment
using either of these two measures, it is dependence upon resources that
seems to generate a resource curse.

Although recent research suggests that Sachs and Warner’s measure of
resource endowment may be an imperfect measure of resource abundance,
we use this as our preferred measure of natural resource endowment. One
reason is that this measure is widely used in this literature: recent papers (e.g.,
Kolstad, 2007) continue to use this as a measure of “resource abundance”
Moreover, data is available on this measure since 1970. However, in keeping
with literature that distinguishes between resource abundance and resource
dependence, we shall henceforth refer to our measure of resources, SXP’, as
a proxy for resource dependence, while reminding the reader that resource
abundance (as defined by Ding and Field, 2005) has not been shown to have
negative consequences.

Institutions and economic growth

There is substantial research on the association between institutions and
economic growth in a country. By creating an environment that encourages
voluntary transactions, risk-taking, and engaging in productive activities in
general, institutions spur economic growth (North, 1990). In a recent paper,
Acemoglu and Robinson (2008) argue that institutions are the fundamental
cause of economic growth and, therefore, of the differences in different lev-
els of economic development across countries. Further, the differences in
institutions across countries may help explain differences in human capital,
physical capital. and technology across countries—all of which bring about
economic growth.

A large body of empirical research has found that economic free-
dom is a key to increasing prosperity. Fact-based studies in top academic
journals have shown that economic freedom in a country promotes growth,
prosperity, and other positive outcomes. For example, using the EFW
index published annually in Economic Freedom of the World, De Haan and
Sturm (2000) show empirically that positive (negative) change in economic
freedom leads to positive (negative) change in rates of economic growth.
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Another paper by Gwartney et. al (2006) examines the impact of economic
freedom on economic growth but with a specific focus on investment and
productivity. They find that economic freedom promotes investment and
growth for a country.*

Recent research on the resource curse has highlighted the crucial role
of institutions for countries with an abundance of natural resources. For
example, Mehlum et al. (2006) argue that countries with abundant natural
resources need not be affected by a resource curse if they have strong insti-
tutions. Using Sachs and Warner’s measure of natural-resource abundance
(SXP), they find that the resource-curse effect depends on the quality of
the institutions: for countries with weak institutions, natural resources are
a curse but, for countries with strong institutions, resources are actually a

“blessing,” so that their economic growth is greater than that of resource-
poor nations.

Further, research on countries that have abundant natural resources,
such as Botswana (Ilimi, 2006) and Norway (Larsen, 2006), point to the same
conclusion: strong institutions in these countries helped them escape the
resource curse. For example, limi shows that for Botswana, the coexistence
of good governance and abundant diamonds helped the country’s economic
growth. For developing countries in general, good governance (specifically,
a strong public voice with accountability, high government effectiveness,
good regulation, and powerful anticorruption policies) tends to link natural
resources with high economic growth (Iimi, 2006). Similarly, Larsen shows
that a major factor that accounted for Norway’s rapid growth after the dis-
covery of oil in 1969 was the management of its oil revenues: it was Norway’s
arrangement of political and economic institutions, a strong judicial system,
and social norms that contributed to its escaping the resource curse and the
Dutch disease.

This study adds to the literature cited above by using a more compre-
hensive measure of institutions. Earlier research has used either the rule-of-
law index (Sachs and Warner, 1995; Brunnschweiler, 2006) or the democracy
index (Kolstad, 2007), as a proxy for institutions. Our proxy, the EFW index
from the Fraser Institute’s Economic Freedom of the World (Gwartney and
Lawson, 2008), is more precise and a more comprehensive estimate of eco-
nomic institutions; it is based on a broader range of components (see next
section). Using this index will allow us to get a more precise estimate of the
impact of institutions on economic growth and how institutions interact with
natural resources.

10 For a sample of the literature on economic freedom, see <http://www.freetheworld.com>.
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3 Measuring natural resources

3.1

and institutions

Measuring natural resources

While there are a number of measures that attempt to capture resource abun-
dance or dependence in a country, the share of primary product exports to

GDP or GNP (SXP) seems to be the most commonly used measure. Starting

with the seminal work of Sachs & Warner in 1995, this measure has been

used by more recent papers as well (e.g., Mehlum et al., 2006; Kolstad, 2007).
Another estimate of a country’s wealth in natural resources is natural-resource

capital as a percentage of total capital or as a percentage of the population.
This estimate of resource abundance is based on the World Bank’s estimation

of natural capital (Ding and Field, 2005).

Although used widely, these measures are not without their shortcom-
ings. Brunnschweiler (2006), for example, points out that there is no strong
correlation between resource abundance and natural-resources exports
given the existence of counter-examples of resource-rich countries such as
Germany with relatively low primary exports. Further, according to Ding and
Field (2005), SXP mainly captures the importance of primary industries in
terms of exports. In other words, an economy with a large primary sector
would be classified as a resource-abundant country when using SXP. Ding and
Field argue that it is possible for a resource-abundant country like the United
States not to depend heavily on exports of primary products and for coun-
tries like Tanzania and Burundi that do not have abundant natural resources
to depend heavily on primary sectors. Also, the World Bank’s estimates of
natural capital are not available prior to 1994, which makes it less attractive
for use in empirical analysis.

While we agree that SXP is not without its shortcomings as a mea-
sure of resource abundance, it still is the most commonly used measure
in this literature. Therefore, in this paper, we use SXP as our preferred mea-
sure of resource abundance in a country. However, as mentioned previously,
we will refer to this as measuring resource dependence (SXP') rather than
resource abundance.

World Bank data from the World Development Indicators 2008 (World
Bank, 2008a) was used to create our measure: primary product exports as
a proportion of GDP in 1970, or SXP". This measure includes the share of
exports to GDP of agricultural raw materials, fuel, food, and ores and metals
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3.2

and has a correlation of 0.84 with the original measure of Sachs and Warner.**
Further, we disaggregate our updated measure of primary export to GDP
in 1970 by the above categories and find that the share of ores and metals
exports in GDP in 1970 is the only category significant on its own. We shall,
therefore, give it special consideration in the sections that follow.

Measuring institutions

For our measure of institutions, we use a score for economic freedom between
1970 and 2006 averaged from scores in Economic Freedom of the World: 2008
Annual Report (Gwartney and Lawson, 2008). The main hypothesis here is
that countries with better scores for economic freedom have better institu-
tions that facilitate such freedom.

In Economic Freedom of the World, economic freedom is rated on a
scale of zero to 10, where a higher score indicates a higher level of economic
freedom. The index is comprehensive and includes: (1) size of government; (2)
legal structure and security of property rights; (3) access to sound money; (4)
freedom to trade internationally; and (5) regulation of credit, labor and busi-
ness. Data on the economic freedom index are available from 1970 to 2000
on a five-year basis, and from 2000 to 2006 on an annual basis. Our average
score includes the economic freedom score for the years 1970, 1975, 1980,
1985,1990, 1995, 2000, and 2006. Only countries with a score for economic
freedom in 1995 and subsequent years have been included, as countries with
data for only 2000 and 2006 would have significantly higher average scores
because, on average, the level of economic freedom shown in the index trends
upwards over time.

In this study, we test for economic freedom during different time peri-
ods and decompose economic freedom by areas as part of our checks for
robustness. Further, we rerun our tests with an alternative measure of institu-
tions, the institutional quality index in 1980 (Mehlum et al., 2006).

11 Note that we did not get a perfect correlation with Sachs and Warner’s measure, SXP.

Sachs and Warner made a number of modifications to their data (Sachs and Warner,
1997a: 29) that may account for the less-than-perfect correlation observed here. Also,
Sachs and Warner (1997a) used the share of primary exports as a percentage of GNP in
1970. In this paper, we use share of primary exports as a percentage of GDP in 1970.
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4

Empirical evidence

We use the World Bank’s data set from the World Development Indicators,
2008, which has information on all the relevant variables used in our analysis
and the Fraser Institute’s EFW index from Gwartney and Lawson, 2008 as our
proxy for institutions for the countries in the World Bank’s data set.'* In order
to get a better understanding of the association between resource dependence
and economic growth, and the association between institutions and economic
growth for resource-dependent countries, we take the following steps.

We divide our list of countries into two groups, those highly dependent upon
natural resources and those not highly dependent upon natural resources,
and calculate the (logged) average, per-capita growth rates for each of these
groups of countries. If the (average) growth rate in highly dependent coun-
tries is lower than the growth rate in countries not highly dependent upon
natural resources, then this is suggestive evidence of a resource curse.

We sort the countries by their level of economic freedom,*® averaged over 1970
to 2006, and compute the (logged) average, per-capita growth rates for
each of these groups. If the (average) growth rate in countries with stronger
institutions (as measured by the EFW index) is greater than the growth
rate in countries with weaker institutions, then this is suggestive evidence
that institutions matter for growth.

We look at resource-dependent countries only and sort them by their level

of economic freedom. A positive relationship between economic growth
and economic freedom is suggestive evidence that institutions matter for
resource-dependent countries. Later in the study, we use econometric
techniques to investigate more formally the link between resource depen-
dence and economic growth and the association between institutions and
economic growth for resource-dependent countries.

For a description of the variables, see Data appendix, page 61.

In figures 3 and 4, we divide the countries into three categories by their level of economic
freedom. The top-third consists of countries with the highest level of economic freedom
while the bottom third have the lowest. This classification allows us to have the same
number of countries in each category and enough observations to compute our summary
statistics. The level of economic freedom necessary for a country to be classified in the
top, middle, or bottom third in figure 3 differs from levels needed in figure 4.
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4.1

14

16

Descriptive statistics

Note that resource dependence in the following paragraphs refers to a coun-
try’s dependence upon metals and ores, our area of particular focus, calcu-
lated as the share of exports of ores and metals in GDP in 1970. As mentioned
previously, exports of ores and metals as a fraction of a country’s GDP is a
subset of the share of exports of primary products in GDP, originally used
by Sachs and Warner (1995) and in subsequent literature. We chose this cat-
egory since results for our aggregate measure, primary product exports as a
proportion of GDP, are mainly driven by ores and metals exports. This can
be seen more clearly in figure 1 where the trend line for ores and minerals
exports is much steeper than the trend line for exports of primary products.
Also note that the trend lines for both the share of primary product exports
in GDP as well as the share of ores and metals exports in GDP are negatively
sloped. Thus, raw data used in our analysis suggests a negative association
between our different measures of resource dependence and the average (log)
per-capita growth of GDP.**

Figure 2 shows the average growth rates for countries grouped by
resource dependence. Countries highly dependent upon natural resources
are the top-third of the observed countries in the data set in terms of their
share of metal and ores exports in GDP in 1970 (see column 3, table Al).
Countries not highly dependent upon natural resources are the remaining
countries. Note that growth is defined as average growth in GDP per capita
between 1970 and 2006. As figure 2 illustrates, countries that had a higher
proportion of ores-and-metal exports to GDP grew slower, on average, over
the period from 1970 to 2006 relative to countries that had a lower propor-
tion of ores-and-metal exports.'® Although we have not controlled for other
factors that may account for the above results, this is evidence suggestive of
a resource curse.'

Note that the trend lines were robust to the exclusion of outliers: Bolivia, Chile, Gabon,
Malaysia, Peru and Togo. The figures, however, include these countries.

The correlation between metal-and-ores exports and growth rates for all countries in our

data set was —0.22. On dividing these countries into those that are highly dependent upon

natural resources and those not highly resource dependent, we found a strong negative

correlation (—0.32) with growth for highly resource dependent countries and a positive

correlation (0.45) for not highly resource dependent countries. Note that these correla-
tion coefficients were significantly different from each other.

The average growth in GDP per capita for resource-dependent developing countries was

0.80% over the period from 1970 to 2006, while it was 1.10% for developing countries

less dependent upon natural resources. We also looked at correlations between resource

dependence and economic growth for developing countries. The correlation coefficient
between resource dependence and economic growth was —0.20 for all developing coun-

tries, —0.25 for developing countries highly dependent upon natural resources, and 0.25

Fraser Institute / www.fraserinstitute.org



Economic freedom and the “resource curse”: An empirical analysis / 17

0.06

0.04

o
o
)

o
o
S

Average growth of (log) GDP
per capita, 1970-2006

-0.02

-0.04

Figure 1: Association between average growth of (log) GDP per capita,
1970-2006, and share of exports of primary products; and ores and
metals, 1970
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Notes: [1] The data set consisted of 77 countries. [2] Primary products include agricultural
raw materials, fuel, food, and ores and metals.

Source: World Bank, 2008a; calculations by the authors.

In figure 3, we look at the association between economic institutions
(as proxied by the EFW index) and growth. As expected, there is a positive
association between the two variables: countries with high economic-freedom
scores (the top-third group of countries) grew faster (at 2.4%), on average, than
countries with lower economic-freedom scores, which grew at a rate of only
0.3%. One concern with figure 3 may be that the top third group of countries
are not resource-dependent countries. To resolve this, we restrict our data set
to resource-dependent countries in figure 4. Once again, the most economi-
cally free nations (top third, which correspond to an EFW score higher that
6.36) have a higher growth rate, on average, over the period from 1970 to 2006
(at 2.62%) than countries in the group with the lowest economic-freedom

for the developing countries less dependent upon natural resources. Note that developed
countries were defined by the IMF’s (2008) classification of advanced economies. The
remaining countries were classified as developing countries.
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Figure 2: Average growth of (log) GDP per capita, by dependence
upon natural resources, 1970-2006

Countries highly
resource dependent

All countries

Countries not highly
resource dependent

0.0% 0.2% 0.4% 0.6% 0.8% 1.0% 1.2% 1.4% 1.6% 1.8%
Average growth rate (%) of (log) GDP per capita

Notes: [1] The data set consisted of 77 countries. The 26 countries in the top third in terms of metal
-and-ores exports as a share of GDP were grouped as highly resource dependent; the remaining
51 were grouped as not highly resource dependent. [2] The last country included in the group of
highly resource-dependent countries is the Netherlands, where metal-and-ores exports as a share
of GDP is 1.38%. [3] Resource dependence is measured as exports of ores and metals to GDP.

Source: World Bank, 2008a; calculations by the authors.

Figure 3: Average growth rate of (log) GDP per capita, by level of
economic freedom, 1970-2006
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Note: We divide the countries into three categories by their level of economic freedom:
countries in the top-third have the highest level of economic freedom; those in the bottom
third have the lowest. This classification allows us to have the same number of countries in
each category and enough observations to compute our summary statistics. The level of
economic freedom necessary for a country to be classified in the top, middle, or bottom
third in figure 3 differs from that in figure 4. The data set consisted of 77 countries. Of these,
in figure 3, 25 were in the top third (EFW score greater than 6.36); 26 in the middle third
(EFW score from 6.36 to 5.27); and 26 in the bottom third (EFW score lower than 5.27).

Source: World Bank, 2008a; Gwartney and Lawson, 2008; calculations by the authors.
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Figure 4: Average growth rate of (log) GDP per capita of the 26 highly
resource-dependent countries, by level of economic freedom, 1970-2006

2.62%

|
|
|
|
|
|
|
|
|
|
|
|
|
|

Average growth rate (%) of (log) GDP per capita

Notes: [1] There were 26 resource-dependent countries. Of these, in figure 4, 9 were in the
top third by level of economic freedom (EFW score greater than 6.36); 26 were in the middle
third (EFW score from 6.36 to 5.43); 8 were in the bottom third (EFW score lower than 5.43).
[2] The last country included in the group of highly resource-dependent countries is the
Netherlands, where metal-and-ores exports as a proportion of GDP is 1.38%.

Source: World Bank, 2008a; Gwartney and Lawson, 2008; calculations by the authors.

scores (which has a growth rate of —0.38%)."” As mentioned previously, this
suggests that institutions matter for resource-dependent countries.'®

Figures 2, 3, and 4 present evidence on the negative relation between
natural resources and economic growth and the importance of economic
institutions for resource dependent countries. However, in these figures,

The most economically free nations (top third, which correspond to an EFW score higher
that 6.36), had a positive correlation (0.27) between resource dependence and economic
growth while the least economically free (bottom third, with an EFW score lower than
5.43) had a negative correlation (-0.28). Note that these coefficients are not significantly
different from each other due to the small number of observations (8 or 9 countries).

A concern with figure 4 may be that the countries in the top third for economic freedom
in the data set may primarily be developed countries. For this reason, we also looked at
the association between average growth rates and resource dependence for developing
countries only, ranked by economic-freedom scores. The average growth in GDP per capita
for developing countries in the top third for economic freedom was 1.89% over the period
from 1970 to 2006, while it was 0.01% for developing countries in the bottom third for
economic freedom over the same period. Correlations obtained for these countries point
to the same conclusion: the most economically free countries (top third, which correspond
to an EFW score higher that 5.73), have a positive correlation (0.39) between resource
dependence and economic growth while the least economically free nations (bottom third,

which correspond to an EFW score lower than 5.135) have a negative correlation (-0.26).
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we have not controlled for any country-specific factors that might generate
growth, which could in turn affect the relationship between natural resources
and economic growth. With the help of econometric techniques, we can
take those considerations into account. The following section presents our
econometric analysis as well as various sensitivity tests.

Econometric analysis

The goal of econometric techniques is to estimate economic relationships
and test economic theory using a range of statistical methods. Our model
for estimating economic growth is presented in the section below. The main
results and the analysis follow.

Model
This is a single equation model of the following form:

AGDP; = 3, + B, (RD)) + B, (EFW) + B; (RD)) x (EFW)) + B, (X) + ; [1]

where i indexes the country, y;is the error term, and X; is a vector of controls,
viz., X; = (GDP,, AEDUC, APOP, REVCOUP, INV, REGT1, REG2, REG3);

is average annual growth in (logged) GDP per capita, from 1970 to 2006;

is the natural-resource dependence in 1970, measured either as the ratio of
exports of primary products to a country’s GDP or as the ratio of exports of
ores and metals to a country’s GDP;

is the average level of economic freedom (institutional quality) between 1970
and 2006;

is log of initial GDP in 1970;

is the difference in the average schooling (years) in the total population over
25, from 1970 to 1999;*°

is the average rate of growth of total population between 1970 and 2006;

is the number of revolutions and coups per year, averaged over the period
from 1970 to 1985*°

is the ratio of investment to GDP averaged over the period from 1970 to 2006
are regional dummies, measuring if the country is in sub-Saharan Africa [REGT],
the Middle East [REG2], or East-Asia and Pacific [REG3].

International data on educational attainment (from Center of International Development,
Harvard University) was available only until 1999 (see Barro and Lee, 2000).

This is the same measure used in Sachs and Warner, 1997a. Note that data on this measure
is available only until 1985.
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In equation [1], B, measures the resource curse. If B, < 0, then this
implies that (controlling for other factors) resource dependence in a country
is associated with a decline in economic growth. Further, if §, > 0, then this
implies that institutions matter for economic growth: stronger institutions
lead to higher economic growth. Finally, the coefficient on the interaction
term, B,, measures whether better institutions in resource-dependent coun-
tries leads to higher economic growth. If B, > 0, then this will be true.

Choice of controls*

In addition to dependence upon natural resources and economic freedom
(EFW), there are additional variables that have been shown to affect growth
and therefore need to be included in our model so that we can capture the
effect of natural resources on economic growth more precisely. These vari-
ables include education, initial GDP, population, a measure of civil conflicts,
investment, and regional dummies. We find similar controls in other empiri-
cal papers on institutions and the natural-resource curse. Below is a brief
explanation of these variables.

The variable for the initial level of GDP per capita (GDP,) allows us
to account for a possible convergence or conditional convergence effect. If
the coefficient on this variable is negative, then the conditional convergence
hypothesis is supported. The neoclassical growth model predicts that the
income levels of developing countries will tend to converge (catch up) to
the income level of developed countries if countries are similar in terms of
structural parameters such as preferences and technology. In other words,
developing countries should grow at a faster rate than developed countries
that are closer to the steady-state level of their economy. The main element
behind this convergence effect is the diminishing returns to capital. Since
poor countries have low rates of capital to labor, they tend towards growth
at higher rates with any increase in capital (Barro, 1991).

The difference in the average schooling in years (AEDUC) serves as a
proxy for human capital across countries.?” We also use a control for the
growth in population between 1970 and 2006 (APOP). A large growth in
population can prevent economic development. Since Malthus, it has been
argued that unrestrained population growth could negatively affect economic
growth through its impact on key determinants of economic growth such as
capital formation, environment, saving rates, and natural resources (Ukpolo,
2002). The variable REVCOUP measures the number of revolutions or coups

See Data appendix (page 61) for more details.

Literature on human capital identifies two ways in which education can generate growth.
Human capital can directly generate growth of output by participation as a factor of
production and indirectly (exogenously) through an increase in innovation, diffusion,

and adoption of new technologies by a more educated population (Freire-Seren, 2001).
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per year, averaged over the period 1970 and 1985. The intuition is that inter-
nal conflict in a country might possibly block growth as well as delaying the
development of good institutions.

The control variable INV measures the ratio of investment to GDP aver-
aged over the period from 1970 to 2006 (as used in Sachs and Warner, 1995).
The neoclassical growth model predicts that investment in capital can increase
productivity of labor and generate growth. Higher level of investment can lead
to lower cost of doing business (transaction costs) and increase economic
growth. We also include regional dummies for countries in sub-Saharan Africa
[REG1], the Middle East [REG2], or East-Asia and Pacific [REG3] to capture some
characteristics of particular regions that might alter the growth patterns.

A matrix showing correlations among the variables used in the model
is presented in table 1a. Note the high correlation between average growth
rates (AGDP) and economic freedom (EFW). A matrix showing correlations
among our different measures of natural resources is presented in table 1b.

Regression results

Regression results are presented in tables 2 and 3.?° In table 2, we use the
share of primary exports in GDP in 1970 as the measure of natural-resource
dependence (SXP') while in table 3 we decompose primary exports and report
results for the only category significant on its own, share of exports of ores
and metals in GDP. Tables 2 and 3 show the results for four regressions, each
column adding more controls. For example, column 1 in tables 2 and 3 uses
only natural resources to predict growth, while column 2 adds the impact
of the level of economic freedom. Column 3 is the regression for the model
presented above with additional controls (variation in education, initial GDP,
variation in population, a measure of conflicts, investment and some regional
dummy variables). Finally, column 4 adds a term for the interaction between
resource dependence and the level of economic freedom. The interaction
term captures the link between resource dependence and economic freedom.
Note that a positive interaction term suggests that higher levels of economic
freedom decreases the resource curse and eventually turns the resource curse
into a blessing for a given threshold in the level of economic freedom (see
below for the calculation and interpretation). For higher levels of economic
freedom, resource dependence generates growth.

Ordinary least squares (OLS) regression

The coefficient on natural-resource dependence is negative in the third and
fourth column in table 2. The coefficient on natural-resource dependence
in column 1 indicates that an increase of 1% in the share of primary product
exports in GDP in 1970 would lead to a decrease of 3.4% in the average growth

23 All results presented have robust standard errors.
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Table 1a: Correlations between variables used in the regression model

Average  Primary Oresand Economic A GDPinitial A Revolution Investment  Sub- ~ Middle EastAsia
growthin exports  Metals Freedom Education (1970-) Population  and (1970-  Saharan  East
GDPper toGDP  exports  (EFW)  (1970- (1970-  Coup 1989) Africa
capita (RA) toGDP  (1970-  1999) 2006)
(1970~ (RA)  2006)
2006)
Average growth in GDP 1.00
per capita (1970-2006)
Primary exportstoGDP —0.11  1.00
Ores and Metals -0.27 0.55 1.00
exports to GDP
Economic Freedom 052 -0.09 -0.21 1.00
(EFW) (1970-2006)
A Education 0.41 024 012 0.5 1.00
(1970-1999)
GDP initial 033 -023 -0.19 069 0.19 1.00
(1970-)
A Population -047 024 012 -055 -0.10 -0.75 1.00
(1970-2006)
Revolution and Coup -0.20 -0.08 0.04 -031 -0.02 -031 0.29 1.00
Investment 062 019 -0.03 032 0.51 031 -034 -0.26 1.00
(1970-1989)
Sub-Saharan Africa -061 015 024 -045 -034 -061 057 0.02 -050 1.00
Middle East 0.02 -0.07 -0.08 -023 0.04 004 0.5 0.01 0.07 -0.10 1.00
East Asia 047 022 -0.04 023 041 -0.10 0.00 0.04 043 -0.18 -0.09 1.00

Observations = 63

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 1b: Correlations between various measures of resource abundance or dependence

SXP Primary exports Agricultural Fuel Ores and Metals Food
(Sach's and to GDP raw materials to GDP exports to GDP to GDP
Warner's original ~ (our aggregate to GDP
measure of resource measure
abundance) of resource
abundance)
SXP (Sach’s and Warner’s original 1.00
measure of resource abundance)
Primary exports to GDP (our aggregate 0.79 1.00
measure of resource abundance)
Agricultural raw materials to GDP 0.16 0.41 1.00
Fuel to GDP 0.52 0.55 0.04 1.00
Ores & Metals exports to GDP 0.53 0.47 0.13 —-0.09 1.00
Food to GDP 0.24 0.24 0.07 -0.17 —-0.06 1.00

Observations =76

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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in GDP per capita between 1970 and 2006. As indicated by column 2, economic
freedom has a positive impact on growth. It reduces the negative coefficient on
natural resources. An increase of one point in the level of economic freedom
would increase the average economic growth by nearly 1% over the period.

The coefficient on natural resources is still negative when we add all the
controls (variation in education, initial GDP, variation in population, measure
of conflicts, investment and regional dummy variables) in column 3.>* The
signs of the controls are correct according to the standard economic intu-
ition.”® Economic freedom level is still positive and significant.

Lederman and Maloney (2003) claim that, if Sachs and Warner (1995) did not replace
Singapore’s value with “net exports,” the coefficient on natural resources would not be
significant. We used the same computation for Singapore (share of exports of primary
products in GDP in 1970 using the share of exports in GDP of agricultural raw materials,
fuel, food, and ores and metals) as the other countries and we get significant results for the
coefficient on natural resources in column 3 and 4, as well as the interaction term.

Note the weakness of the contribution of the investment variable to growth. One reason
may be that some of the investment effect is “picked up” by the institutions variable in the
regression, the EFW index. Economic theory indicates that private investment will tend
to flow towards economic environments that are more attractive to productive activities.
Free economies tend to attract more investment, which in turn promotes growth. On
the other hand, excessive taxes, excessive regulation, lack of legal resources, monetary
instability, and so on deter investment and growth (Gwartney and Lawson, 2004).
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Table 2: Ordinary least squares (OLS) regressions—economic growth (1970—2006); resource
dependence (primary exports to GDP, 1970); and economic freedom (1970—2006)

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Primary exports to GDP, 1970 -0.034 -0.012 —0.024 ** —0.193 ***
(0.021) (0.014) (0.012) (0.046)
Economic freedom (EFW, 1970-2006) 0.009 *** 0.008 ** 0.003
(0.002) (0.003) (0.003)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.0071)
Initial GDP (1970) —0.007 *** —0.007 ***
(0.002) (0.001)
Variation in population (1970-2006) —0.553 ** —0.767 ***
(0.203) (0.166)
Investment (1970—2006) 0.001 * 0.001 *
(0.000) (0.000)
Revolution and Coup -0.007 -0.007 *
(0.004) (0.004)
Sub-Saharan Africa —0.014 ** -0.012 **
(0.005) (0.004)
Middle East 0.011 0.009
(0.009) (0.007)
East Asia 0.005 0.003
(0.005) (0.004)
(Economic freedom) * (Primary exports to GDP) 0.028 ***
(0.007)
Constant 0.019 *** —0.036 ** 0.012 0.046 ***
(0.003) (0.013) (0.018) (0.017)
R-squared 0.084 0.275 0.732 0.783
Observations 75 71 63 63

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the

average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 3: Ordinary least squares (OLS) regressions—Economic growth (1970-2006); resource
dependence (ores and metals to GDP), 1970; and economic freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.

Ores and Metals to GDP , 1970 —0.081 ** —0.031 ** —0.035 ** -0.614 **
(0.029) (0.012) (0.015) (0.175)

Economic freedom (EFW, 1970-2006) 0.009 *** 0.007 ** 0.005 **
(0.002) (0.002) (0.002)

Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)

Initial GDP (1970) —0.006 ** —0.006 **
(0.002) (0.002)

Variation in population (1970—2006) —0.722 ** —0.833 ***

(0.204) (0.197)

Investment (1970—2006) 0.001 * 0.001 **
(0.000) (0.000)
Revolution and Coup —-0.004 —-0.006
(0.005) (0.005)
Sub-Saharan Africa -0.010* —-0.008
(0.006) (0.006)
Middle East 0.011 0.012
(0.010) (0.009)
East Asia 0.004 0.004
(0.005) (0.005)

(Economic freedom) * ( Ores and Metals exports to GDP) 0.113 **
(0.034)
Constant 0.017 *** —0.038 *** 0.008 0.023
(0.002) (0.010) (0.018) (0.018)
R-squared 0.150 0.316 0.700 0.736
Observations 81 77 68 68

Notes: All standard errors are in parentheses; Significance: *** p < .007; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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The coefficient on natural resources is still negative in column 4. The
interaction term in column 4 is positive and significant, which means that
good institutions matter for resource-dependent countries. That is, resource-
dependent countries are not doomed to failure and poor economic perform-
ance. The interaction terms capture the positive effect of good institutions on
the economic growth of countries dependent upon natural resources. With a
high level of economic freedom, natural resources become a blessing.>® The
isolated negative effect of resource dependence (without the positive effect
of high level of economic freedom captured by the interaction term) is higher
in column 4 than the other three regressions at —0.19.

Decomposing primary exports

As mentioned above, our updated measure of primary exports in GDP is
composed of four different categories: agriculture raw materials, fuel, food,
and ores and metals. The share of ores-and-metals exports in GDP in 1970
was the only category significant on its own when we tested the different
categories individually. Thus, it is an important factor in the resource curse
observed in table 2 for the aggregate measure. Therefore, table 3 presents
the same regressions using ores-and-metals exports in GDP in 1970 as the
measure of natural resources.””

Results in table 3 are similar to results to table 2. The sign and signifi-
cance of economic freedom and the controls are almost identical. The coeffi-
cient on the share of metals-and-ores exports is negative and significant in all
four regressions, which indicates that there is indeed a resource curse and that
the metals-and-ores category is responsible for it. The coefficient on the share
of metals-and-ores exports is higher for all columns compared to exports of pri-
mary products in table 2. Once again, the interaction term in column 4 is posi-
tive and significant, which indicates that strong institutions matter for growth.

The positive coefficient on the interaction term also implies that the effect of economic
freedom on growth varies directly with natural-resource dependence. To see this more
formally, suppose we have g = aE — bN + cEN where g is growth, E is economic freedom
and N is natural-resource dependence; a and b are positive parameters and c can be either
positive or negative. Then, if c > 0, this implies that dg/dE = a + cN, or that the effect of
economic freedom on growth varies directly with natural-resource dependence. However,
recent literature (Collier and Hoeffler, 2009) has shown that in developing countries, the
combination of high natural-resource rents and open democratic systems (a proxy for
economic freedom) reduces growth.

We ran regressions for each of the four categories of primary-product exports individually
(results not shown): the share of exports in GDP of agricultural raw materials, fuel, food,
and ores and metals. The coefficients on all categories of natural resources are negative
and the interaction terms are positive. However, only the fuel and ores-and-metals cat-
egories and the economic-freedom interaction term are statistically significant and only
the ores-and-metals category is statistically significant on its own.
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Note that the coefficient on metals-and-ores exports is higher in col-
umn 4 than in the other three regressions. In fact, the coefficient is quite high
at —0.61, which indicates the crucial importance of a high level of economic
freedom for countries that are dependent upon metals and ores.”® Without
high institutional quality, the resource curse is very detrimental. This sug-
gests that metals and ores may be particular group of natural resources, more
prone to appropriation and rent-seeking.

Institutions can turn resource curse into a blessing

As shown in the graphs and tables above, the resource curse appears weaker,
the higher the level of economic freedom until it turns into a blessing. Using
the information in column 4 of the tables 2 and 3, it is possible to predict
when economic freedom turns natural-resource dependence into a blessing.
From regression equation 1, the growth impact of a marginal increase in
resources is given by:

d(AGDP i) + d(RD) = B, + B, (EFW)) 2]

The right side of equation [2] measures the increase (or decrease) in growth
that results from an increase in resource dependence, keeping other factors
(variation in education, initial GDP, variation in population, the measure of
conflicts, investment and regional dummies) constant. Given that 3, < 0 and
B, > 0, the threshold at which the resource curse no longer applies is when
the left side of equation [2] is equal to O.

Column 4 in tables 2 and 3 provide the coefficients for RD and the
interaction term. Manipulating equation [2],® we find that the level of EFW
where resource dependence turns the resource curse into a blessing is equal
to the following values.

For table 2 (share of exports of primary products in GDP in 1970):

Coefficient on resource dependence 0.193
= =6.89
Coefficient on interaction term 0.028

Therefore, countries with an economic-freedom score higher than 6.89 ben-
efit (show an increase in economic growth) from having a higher share of
exports of primary products in GDP. Among our 23 resource-dependent

The size of the coefficient on the resource-dependence term (—0.61) is similar to that found by
Brunnschweiler (2006) when she uses SXP as a measure of resource dependence (at —0.65).
Equation (2) can be rewritten as 0 = 1+ 3 (EFW,). This equation gives us the level of
economic freedom at which the negative impact of resource dependence and the positive

impact of strong institutions balance out. This occurs at a level where EFW, = —f31/p3.

Fraser Institute / www.fraserinstitute.org



Economic freedom and the “resource curse”: An empirical analysis / 29

30

31

32

33

countries,*® nine have an economic-freedom score higher than 6.89: Costa
Rica, Honduras, Ireland, Netherlands, New Zealand, Nicaragua, Singapore,
Trinidad & Tobago, and Zambia. An average economic-freedom score of 6.89
is high and similar to those of developed countries such as Finland (6.92) and
the United Kingdom (7.10). This suggests that countries with high level of
economic freedom benefit from exporting primary products.*!

For table 3 (share of exports of metals and ores in GDP in 1970), the threshold
is considerably lower:

Coefficient on resource dependence 0.614
= =543
Coefficient on interaction term 0.113

Among our 26 resource-dependent countries, 22 have an economic-freedom
score above the threshold of 5.43: Australia, Bolivia, Cameroon, Canada,
Chile, Ghana, Guyana, Haiti, Honduras, Iceland, Ireland, Malaysia, Morocco,
Netherlands, Norway, Peru, Philippines, Sweden, Thailand, Tunisia, Senegal
and Zambia.?” These countries benefit from their dependence on metals and
ores because their level of economic freedom is higher than 5.43. An average
economic score of 5.43 corresponds to some basic level of freedom. It is lower
than the average of all countries (5.89) and the average of resource-dependent
countries (5.88). It is also lower than the average of the resource dependent
developing countries (5.50).

Two stage least squares (2SLS) regressions

One concern in the resource-curse literature is that the “quality of institu-
tions” variable used in the ordinary least squares (OLS) regressions may itself
be endogenous.*® To correct for this possible bias, we instrument for institu-

These 23 countries are Algeria, Bolivia, Cameroon, Congo (Democratic Republic), Costa
Rica, Fiji, Gabon, Ghana, Guyana, Honduras, Iran, Ireland, Ivory Coast, Malawi, Malaysia,
Netherlands, New Zealand, Nicaragua, Singapore, Togo, Trinidad & Tobago, Venezuela,
and Zambia. They are defined as the countries in the top third in terms of the share of
exports of primary products in GDP in 1970.

The average economic-freedom scores between 1970 and 2006 and the economic-freedom
scores for 2006 for the countries in our data set are available in table Al (page 64).

Note that EFW score for Venezuela has declined recently. Other resource-dependent
countries that had lower scores were Congo, Gabon, and Togo.

There may exist a problem of reverse causality (that is, the possibility that growth affects
institutions) and the possibility that resource dependence may negatively affect institu-
tions. As pointed out by Brunnschweiler (2006), the negative correlation between depen-
dence upon natural resources and institutions may outweigh the positive direct growth
influence. These factors are not adequately captured in OLS regressions and thus require
instrumentation of the institutional quality variable.
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tions (i.e., use a variable that is correlated with Institutions and is not inde-
pendently correlated with economic growth) using a two-stage least squares
(2SLS) regression framework.

In a 2SLS set-up, regression is carried out in two stages. The first
stage requires modeling the endogenous variable (institutions) as a func-
tion of other variables that influence institutional quality. More impor-
tantly, an instrumental variable (IV) is included in the equation. This variable
must be correlated with the explanatory variable (institutional quality), and
uncorrelated with the dependent variable (growth) other than through the
explanatory variable. In the second stage, the dependent variable (growth) is
regressed on the instrument and other variables. The 2SLS regression equa-
tions are described below:

Stage 1: EFW,=q, +a, (IV,) + a, (IV,) + a5 (X) + n,
Stage 2: A GDP; =B, + B, (X)) + B, (EFW) + §;

In these equations, IV refers to the (two) instrumental variables used in our
regression to correct for endogeneity bias prevalent in an OLS set-up; X,
includes controls similar to those used in specification (1) as well as the
resource dependence and the interaction terms.**

Table 4a presents regression results for natural resources using two
instruments for quality of institutions: “colony,” and “ethno-linguistic frac-
tionalization” The first instrument, “colony;” is a dummy variable indicating
whether a country was a former European colony.** Our main hypothesis here
is that countries that were former colonies should have weaker institutions.>
Our second instrument, “ethnolinguistic fractionalization,” is a measure of
ethnic diversity (based on language) in a country. More technically, it mea-
sures the probability that two randomly selected people from a country will
not belong to the same linguistic group. Our choice of this instrument rests
on Easterly and Levine’s (1997) study that shows that ethnic diversity leads to
poor public-policy choices and hence to weaker institutions. However, this
argument is more directly applicable to developing countries.

Note that in Stage 2, the endogenous variable EFW is replaced with the predicted values
from its first-stage model.

One problem of using “colony” as an instrument is that it could arguably be endogenous
to having resources (countries set up colonies in places with resources). However, in our
data, we find that “colony” and our measure of resource dependence are not strongly
correlated, with a correlation coefficient of 0.37. We, therefore, choose to use it as our
instrument for institutions.

A paper by North (1990) suggests that it was the colonial heritage that accounted for
weaker institutions in former colonies. For example, North argues that Latin America

inherited weaker institutions due to its colonization by Spain.
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Table 4a: Two stage least squares (2SLS) regressions—resource dependence
(primary exports to GDP), institutions and economic growth

First Stage
Coefficient Standard Error
Primary exports to GDP —12.042 *** (2.057)
Variation in Education (1970-1999) —-0.102 (0.064)
Initial GDP (1970) 0.244 *** (0.076)
Variation in population (1970-2006) -13.176 (9.961)
Investment (1970—2006) 0.008 (0.016)
Revolution and Coup —0.774 *** (0.274)
Sub-Saharan Africa 0.138 (0.227)
Middle East —0.725 *** (0.259)
East Asia 0.509 ** (0.230)
(Economic freedom) * (Primary exports to GDP) 2.063 *** (0.329)
Ethno-Linguistic fractionalization 0.0117 *** (0.003)
Colony —0.764 *** (0.195)
Constant 4,301 *** (0.803)
Second Stage
Coefficient Standard Error

Primary exports to GDP —0.289 *** (0.064)
Economic freedom (EFW, 1970-2006) —-0.005 (0.004)
Variation in Education (1970-1999) 0.002 (0.001)
Initial GDP (1970) —0.005 *** (0.002)
Variation in population (1970—2006) —0.931 *** (0.207)
Investment (1970-2006) 0.001 ** (0.000)
Revolution and Coup -0.010 * (0.005)
Sub-Saharan Africa —0.012 *** (0.004)
Middle East 0.004 (0.006)
East Asia 0.008 (0.005)
(Economic freedom) * (Primary exports to GDP) 0.045 *** (0.011)
Constant 0.086 *** (0.023)
Observations 61

Sargan statistic (over identification test of all instruments) 0.101

Chi-sq(1) P-val 0.751

F-Statistics: 1st stage IV 12.11

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Similarly, table 4b presents regression results for metals and ores
using two instruments. The first instrument, “colony” was discussed above.
For the second instrument, we follow Brunnschweiler and Bulte (2008) and
use “openness” as our instrument. This is a measure of historic trade open-
ness (in nominal terms), defined as the sum of imports and exports over GDP
for the earliest period between 1950 and 1960 for which data were available
for a particular country.*”

The first stage results from the 2SLS are presented in the top panel
in Table 4a. For this regression, both our instruments are statistically sig-
nificant and pass the test for “instrument relevance”*® As hypothesized,
the coefficient for “colony” is negative, indicating that former colonies
have poorer institutions. However, it is surprising that, although small, the
coefficient on ethnolinguistic fractionalization is positive and significant.
A possible reason, as mentioned in Anderson and Francois (2008), may be
that the interaction between groups of different ethnicities can increase
the need to develop formal (better) institutions to prevent being “cheated
on” while interaction between groups of the same ethnicity decreases this
need (emergence of informal institutions). Similarly, in table 4b, both
instruments are statistically significant, although they are substantially
weaker. Note that the historic openness indicator is positive and significant,
implying that countries that were more open to trade, historically, have
stronger institutions.

The second stage results for natural resources are presented in the
bottom panel of table 4a and for ores and minerals in the bottom panel
of table 4b. Note that for natural resources, although the “institutional
quality” variable is negative (but not significant), the positive and signifi-
cant coefficient on the interaction term (between resource dependence
and institutional quality) indicates that better institutions in resource-
dependent countries leads to higher growth. Similarly, for metals and ores,
although the “institutional quality” variable is not significant, the interac-
tion term between resource dependence and institutional quality is posi-
tive and significant. Moreover, these results support our earlier conclusion
based on the OLS regression of a negative association between resource
dependence and economic growth. The second stage results presented
here highlight the existence of a resource curse, even after instrumenting
for institutions. However, again, similar to the OLS results, the interaction
term between our instrument and resource dependence is positive, sug-
gesting that stronger institutions in resource dependent countries leads
to higher economic growth.

Data was taken from the Penn World Tables (CICUP, 2009: table 6.1).
Instrument relevance is tested using an F-test. An F-test <10 indicates “weak instruments”
(Staiger and Stock, 1997). In our first stage results, the F-test is 12.
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Table 4b: Two stage least squares (2SLS) regressions—resource dependence

(ores and metals to GDP), institutions and economic growth

First Stage
Coefficient Standard Error
Ores and metals exports to GDP —32.989 ** 12.229
Variation in Education (1970-1999) -0.114 0.080
Initial GDP (1970) 0.273 ** 0.086
Variation in population (1970-2006) —4.290 11.802
Investment (1970—2006) -0.016 0.020
Revolution and Coup —0.695 ** 0.332
Sub-Saharan Africa 0.144 0.286
Middle East —0.655 * 0.336
East Asia 0.858 *** 0.251
(Economic freedom) * (Ores and metals exports to GDP) 6.317 ** 2.370
Trade Openness 0.003 ** 0.001
Colony —0.553 ** 0.226
Constant 4.582 *** 0.911
Second Stage
Coefficient Standard Error

Ores and metals exports to GDP —0.597 ** 0.268
Economic freedom (EFW, 1970-2006) 0.002 0.005
Variation in Education (1970-1999) 0.003 * 0.001
Initial GDP (1970) —0.005 * 0.002
Variation in population (1970—2006) —0.744 *** 0.190
Investment (1970-2006) 0.001 ** 0.000
Revolution and Coup -0.007 0.006
Sub-Saharan Africa —0.009 * 0.004
Middle East 0.008 0.007
East Asia 0.007 0.006
(Economic freedom) * ( Ores and metals exports to GDP) 0.110 ** 0.052
Constant 0.030 0.022
Observations 64

Sargan statistic (over identification test of all instruments) 0.980

Chi-sq(1) P-val 0.322

F-Statistics: 1st stage IV 4.79

Notes: All standard errors are in parentheses; Significance: *** p <.001; ** p <= .05, * p <= 0.10; economic growth refers to the

average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Sensitivity analysis and robustness checks

In addition to the analysis above, we used alternative measures of resource
dependence and a number of other controls to check for the robustness of
our results in tables 2 and 3. These checks, typically separately testing both
resources generally and ores and metals, are presented in the following tables.
Note that when possible, we decompose primary exports and present results
for ores and metal exports in GDP as in table 3. The pattern across the testing
is highly consistent. Metals and ores are consistently found to have a stronger
curse than resource wealth in general but also a greater coefficient on the
interactive term, meaning that the curse turns into a blessing at a lower level
of economic freedom.

SXP

In table 5, we run the same regression as in table 2 using the original Sachs
& Warner (1997a) measure of natural resources, SXP. Table 5 shows that
our updated measure and the original SXP have similar outcomes and inter-
pretation.?” More specifically, the coefficient for SXP is negative and in
the same range as our measure of resource dependence in table 2.*° The
interaction term is positive and significant and has a slightly larger coef-
ficient compared to table 2. Economic freedom is positive and significant
in models (2) and (3). The sign of the other controls conform to standard
economic intuition.

Natural resources averaged over the period

Ledermann and Maloney (2003) argue that, in order to measure resource
dependence, using an average of natural resources over the period is more
adequate and more stable to different specifications than using the initial
resource values. Therefore, we computed an average share of primary-
product exports in GDP between 1970 and 2006; we did the same for the
share of ores and metals in GDP.** We re-ran the regressions as in tables 2
and 3 with the average measure of natural resources and found similar results.

Our measure was created using the World Development Indicators 2008 and the share
of exports in GDP of agriculture raw materials, fuel, food, and ores and metals. Sachs
and Warner’s measure, SXP, measures the share of primary products in GNP in 1970.
Note that Sachs’ measure has been used as a robustness check for our measure of natural
resources since both of these are aggregate measures. We did not use Sachs measure to
check for the robustness of our ores-and-metals measure.

Note however that the coefficient on SXP is significant in all the four columns in table 5.
Similarly, we compute an average share for the other categories (agricultural raw materi-
als, fuel, and food). Ores-and-metal exports in GDP was the only significant category
on its own.
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Table 5: Ordinary least squares (OLS) regressions—economic growth (1970-2006);
resource dependence (Sachs and Warner’s original measure: primary exports to GNP), 1970;
and economic freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.

Primary Exports to GNP, 1970 —0.053 ** —0.038 ** —0.039 ** —0.277 ***
(0.017) (0.018) (0.012) (0.073)
Economic freedom (EFW, 1970-2006) 0.008 *** 0.009 *** 0.004
(0.002) (0.002) (0.003)

Variation in Education (1970-1999) 0.003 *** 0.003 ***
(0.001) (0.001)

Initial GDP (1970) —0.008 *** —0.007 ***
(0.002) (0.002)

Variation in population (1970-2006) —0.661 *** —0.800 ***
(0.180) (0.159)

Investment (1970-2006) 0.001 *** 0.002 ***
(0.000) (0.000)
Revolution and Coup —-0.003 —-0.002
(0.004) (0.004)
Sub-Saharan Africa —-0.007 —-0.003
(0.005) (0.005)
Middle East 0.011 0.010
(0.008) (0.008)
East Asia 0.000 0.000
(0.005) (0.004)

(Economic freedom) * (Primary exports to GNP) 0.042 **

(0.013)
Constant 0.022 *** —-0.026 ** 0.003 0.025
(0.003) (0.012) (0.016) (0.015)
R-squared 0.135 0.251 0.697 0.735
Observations 94 89 78 78

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; Sachs and Warner’s original
measure (SXP, the share of primary exports to GNP) was used to proxy for resource abundance in these regressions; economic
growth refers to the average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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a4

Using natural resources averaged over the period does not alter our earlier
interpretation. This can be seen in tables 6 and 7. Note however that, while
the interaction term is positive and significant for primary product exports in
table 6, it is positive but no longer significant in specification (4) in table 7.*?

Terms of trade

Some papers (for example Sachs and Warner, 1995) include a measure of
terms of trade. This measure captures the effect of any variation in prices
of natural resources that might affect the economic growth of a resource
-exporting country.** However, when we incorporate this measure as a control,
we find that it is never significant. More importantly, the measure does not
change our main results (tables 8 and 9). Therefore, we decided to exclude it
from our main regressions in tables 2 and 3.

Climate (tropics)

According to certain studies (Gallup et al., 1999), climate is another variable
that should be controlled for.** The sign, significance, and size on our coef-
ficient of natural resources, economic freedom, and the interaction terms are
similar to the ones presented above when we (re-) ran the regressions in table
2 and 3 with climate as an additional control (tables 10 and 11).

Another measure of institutions

We re-ran our regressions as in table 2 and 3 with an alternative measure of
institutions, as used by Mehlum et al. (2006): institutional quality index in
1980. This index is an unweighted average of five indexes based on data from
Political Risk Services for [1] rule-of-law, [2] bureaucratic quality, [3] corrup-
tion in government, [4] risk of expropriation, and [5] government repudiation
of contracts. The correlation between the institutional quality index and the
economic freedom score is high at 0.74.

Once again, the results are very similar. The coefficients on institu-
tional quality and the interaction term (between natural resources and the
new measure of institutions) are positive, while the coefficient on natural
resources is negative. The other controls also have signs that conform to
standard economic intuition (tables 12 and 13).

The correlation between the initial measure of primary-products export in GDP in 1970
and its average share between 1970 and 2006 is 0.88; the correlation between the metals-
and-ores exports in GDP in 1970 and its average share between 1970 and 2006 is 0.94.
As used in Sachs and Warner’s paper, this measure is the average annual growth in the
log of the external terms of trade between 1970 and 1990.

The climate variable used in our regression is similar to the one used by Gallup et al. (1999).

It measures the proportion of the country’s land area within the geographical tropics.
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Table 6: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence ( average of primary product exports to GDP), 1970-2006; and economic
freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Average Primary Exports to GDP (1970—-2006) —0.039 ** -0.015 —0.033 ** —0.201 ***
(0.014) (0.014) (0.051)
Economic freedom (EFW, 1970-2006) 0.008 *** 0.009 *** 0.005 *
(0.002) (0.002) (0.003)
Variation in Education (1970-1999) 0.003 *** 0.004 **
(0.001) (0.001)
Initial GDP (1970) —0.007 *** —0.007 ***
(0.002) (0.002)
Variation in population (1970-2006) —0.664 *** —0.796 ***
(0.182) (0.155)
Investment (1970-2006) 0.001 *** 0.002 ***
(0.000) (0.000)
Revolution and Coup 0.001 0.002
(0.004) (0.004)
Sub-Saharan Africa —-0.005 —-0.004
(0.005) (0.004)
Middle East 0.012 0.012
(0.008) (0.008)
East Asia —-0.001 —-0.003
(0.005) (0.004)
(Economic freedom) * (Average Primary exports to GDP) 0.029 **
(0.002)
Constant 0.0217 *** —-0.031 ** —-0.009 0.014
(0.003) (0.012) (0.016) (0.017)
R-squared 0.079 0.217 0.674 0.727
Observations 102 94 81 81

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 7: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence ( average of ores and metals exports to GDP), 1970-2006; and economic
freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Average Ores & Metals Exports to GDP (1970-2006) —0.127 *** —0.085 ** —0.080 ** -0.514 *
(0.021) (0.024) (0.023) (0.308)
Economic freedom (EFW, 1970-2006) 0.008 *** 0.009 ** 0.008 **
(0.002) (0.002) (0.002)
Variation in Education (1970-1999) 0.004 ** 0.004 *
(0.001) (0.001)
Initial GDP (1970) —0.007 *** —0.007 ***
(0.002) (0.002)
Variation in population (1970-2006) —0.746 *** —0.837 ***
(0.190) (0.191)
Investment (1970-2006) 0.001 ** 0.001 **
(0.000) (0.000)
Revolution and Coup 0.001 —-0.001
(0.004) (0.004)
Sub-Saharan Africa —-0.003 —-0.002
(0.005) (0.005)
Middle East 0.012 0.012
(0.009) (0.009)
East Asia -0.001 —-0.002
(0.005) (0.005)
(Economic freedom) * (Average Ores & Metals exports to GDP) 0.080
(0.058)
Constant 0.018 *** —0.032 ** —-0.007 0.003
(0.002) (0.010) (0.016) (0.016)
R-squared 0.185 0.265 0.684 0.697
Observations 104 95 81 81

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 8: Ordinary least squares (OLS) regressions with controls for terms of trade—economic
growth (1970-2006); resource dependence (primary product exports to GDP), 1970; and

economic freedom, 1970-2006

Model 2 Model 3 Model 4
Coeff. Coeff. Coeff.
Primary Exports to GDP, 1970 -0.012 —-0.021 * —0.188 ***
(0.0138) (0.0123) (0.0464)
Economic freedom (EFW, 1970-2006) 0.009 *** 0.008 ** 0.003
(0.0021) (0.0027) (0.003)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.0013) (0.0013)
Initial GDP (1970) —0.007 *** —0.007 ***
(0.0018) (0.0015)
Variation in population (1970-2006) —0.573 ** —0.777 ***
(0.2128) (0.1738)
Investment (1970-2006) 0.001 * 0.001 *
(0.0003) (0.0003)
External Terms of Trade —0.000 —0.000
(0.0005) (0.0005)
Revolution and Coup —-0.008 * —-0.007 *
(0.0046) (0.0040)
Sub-Saharan Africa —-0.015 ** —-0.013 **
(0.0050) (0.0045)
Middle East 0.011 0.010
(0.0077) (0.0065)
East Asia 0.007 0.004
(0.0063) (0.0050)
(Economic freedom) * (Primary exports to GDP) 0.028 **
(0.008)
Constant 0.019 *** —-0.036 ** 0.016 0.048 **
(0.0030) (0.0134) (0.0190) (0.0184)
R-squared 0.084 0.275 0.738 0.787
Observations 75 71 62 62

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 9: Ordinary least squares (OLS) regressions with controls for terms of trade—economic
growth (1970-2006); resource dependence (ores and metals exports to GDP), 1970; and
economic freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Ores and Metals Exports to GDP, 1970 —0.081 *** —0.0317 ** —0.038 ** —0.619 **
(0.029) (0.012) (0.014) (0.190)
Economic freedom (EFW, 1970—2006) 0.009 *** 0.007 ** 0.004 *
(0.002) (0.003) (0.002)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.006 ** —0.006 **
(0.002) (0.002)
Variation in population (1970-2006) —-0.670 ** —0.779 ***
(0.185) (0.178)
Investment (1970-2006) 0.001 ** 0.001 **
(0.000) (0.000)
External Terms of Trade 0.000 —0.001
(0.001) (0.001)
Revolution and Coup —-0.005 -0.007
(0.005) (0.005)
Sub-Saharan Africa -0.011* —-0.009
(0.006) (0.006)
Middle East 0.011 0.012
(0.008) (0.008)
East Asia 0.007 0.007
(0.006) (0.006)
(Economic freedom) * ( Ores and Metals exports to GDP) 0.113 **
(0.037)
Constant 0.017 *** —0.038 *** 0.010 0.024
(0.002) (0.010) (0.018) (0.018)
R-squared 0.150 0.316 0.716 0.754
Observations 81 77 66 66

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 10: Ordinary least squares (OLS) regressions with controls for climate—economic
growth (1970-2006); resource dependence (primary exports to GDP), 1970; and economic

freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Primary Exports to GDP, 1970 —-0.034 -0.012 —-0.003 —0.154 **
(0.021) (0.014) (0.013) (0.045)
Economic freedom (EFW, 1970-2006) 0.009 *** 0.007 ** 0.003
(0.002) (0.003) (0.003)
Variation in Education (1970-1999) 0.002 0.002 *
(0.001) (0.001)
Initial GDP (1970) —0.008 *** —0.008 ***
(0.002) (0.002)
Variation in population (1970-2006) —0.668 *** —0.757 **
(0.195) (0.205)
Investment (1970-2006) 0.001 0.001
(0.000) (0.000)
Revolution and Coup —-0.008 * —-0.008 *
(0.005) (0.004)
Sub-Saharan Africa —0.017 *** —-0.014 **
(0.005) (0.004)
Middle East 0.008 0.007
(0.009) (0.008)
East Asia 0.009 0.006
(0.006) (0.005)
Tropics —-0.005 —-0.005
(0.004) (0.004)
(Economic freedom) * (Primary exports to GDP) 0.024 **
(0.007)
Constant 0.019 *** —-0.036 ** 0.037 ** 0.058 **
(0.003) (0.013) (0.018) (0.019)
R-squared 0.084 0.275 0.763 0.797
Observations 75 71 61 61

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p<= 0.10; economic growth refers to the
average (logged) growth in GDP per capita; climate is controlled for by “tropics”in models 3 and 4.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 11: Ordinary least squares (OLS) regressions with controls for climate—economic growth
(1970-2006); resource dependence (ores and metals exports to GDP), 1970; and economic
freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Ores and Metals Exports to GDP, 1970 —0.081 *** —0.0317 ** —0.021 ** —0.478 **
(0.029) (0.012) (0.008) (0.199)
Economic freedom (EFW, 1970-2006) 0.009 *** 0.007 ** 0.005 *
(0.002) (0.003) (0.003)
Variation in Education (1970-1999) 0.002 * 0.003 *
(0.001) (0.001)
Initial GDP (1970) —0.007 *** —0.007 ***
(0.002) (0.002)
Variation in population (1970-2006) —-0.621 ** —-0.697 **
(0.193) (0.211)
Investment (1970-2006) 0.001 * 0.001 *
(0.000) (0.000)
Revolution and Coup —-0.006 —-0.007
(0.005) (0.005)
Sub-Saharan Africa —-0.013 ** —-0.011 **
(0.005) (0.005)
Middle East 0.008 0.008
(0.010) (0.009)
East Asia 0.009 0.009
(0.006) (0.006)
Tropics —-0.006 —-0.005
(0.004) (0.004)
(Economic freedom) * ( Ores and Metals exports to GDP) 0.088 **
(0.038)
Constant 0.017 *** —0.038 *** 0.027 0.035*
(0.002) (0.010) (0.018) (0.018)
R-squared 0.150 0.316 0.747 0.768
Observations 81 77 64 64

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita; climate is controlled for by “tropics”in models 3 and 4.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 12: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (primary exports to GDP), 1970; and Mehlum’s measure of institutions

(institutional quality index in 1980)

Model 2 Model 3 Model 4
Coeff. Coeff. Coeff.
Primary exports to GDP, 1970 —-0.028 -0.018 —0.119 ***
(0.025) (0.014) (0.021)
Institutional Quality Index (1980-PRS) 0.003 *** 0.004 *** 0.001
(0.001) (0.001) (0.001)
Variation in Education (1970-1999) 0.002 ** 0.002 *
(0.001) (0.001)
Initial GDP (1970) —0.008 *** —0.008 ***
(0.002) (0.001)
Variation in population (1970-2006) -0.387 * —0.817 ***
(0.220) (0.195)
Investment (1970-2006) 0.001 * 0.001 *
(0.000) (0.000)
Revolution and Coup 0.006 0.003
(0.006) (0.006)
Sub-Saharan Africa —0.020 *** —-0.015 **
(0.006) (0.006)
Middle East 0.012 ** 0.013*
(0.006) (0.006)
East Asia 0.007 0.006 *
(0.005) (0.003)
(Economic freedom) * (Primary exports to GDP) 0.019 ***
(0.004)
Constant 0.003 0.041 ** 0.069 ***
(0.007) (0.016) (0.013)
R-squared 0.221 0.742 0.817
Observations 75 68 61 61

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 13: Ordinary least squares (OLS) regressions —economic growth (1970-2006); resource
dependence (ores and metals exports to GDP), 1970; and Mehlum’s measure of institutions
(institutional quality index in 1980)

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Ores and Metals to GDP, 1970 —0.081 ** —0.069 ** —0.049 ** —0.199 ***
(0.029) (0.027) (0.018) (0.041)
Institutional Quality Index (1980-PRS) 0.003 *** 0.004 ** 0.002 *
(0.001) (0.001) (0.001)
Variation in Education (1970-1999) 0.003 ** 0.002 *
(0.001) (0.001)
Initial GDP (1970) —0.008 *** —0.007 ***
(0.002) (0.001)
Variation in population (1970-2006) —-0.629 ** —0.792 **
(0.221) (0.227)
Investment (1970-2006) 0.001 * 0.001 **
(0.000) (0.000)
Revolution and Coup 0.005 0.006
(0.006) (0.007)
Sub-Saharan Africa —-0.015 ** —-0.013 **
(0.006) (0.005)
Middle East 0.014 ** 0.015 **
(0.006) (0.006)
East Asia 0.008 0.010 **
(0.005) (0.005)
(Economic freedom)*( Ores and Metals exports to GDP) 0.0417 ***
(0.010)
Constant 0.017 *** 0.002 0.043 ** 0.057 ***
(0.002) (0.004) (0.015) (0.015)
R-squared 0.150 0.293 0.752 0.784
Observations 81 74 66 66

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Other measures of EFW

We tried different measures of economic freedom, all of which gave similar
results. For example, we looked at the level of economic freedom in 1995,*
the average level of economic freedom between 1970 and 2006 for area 2
(legal structure and security of property rights) only, or all the areas of eco-
nomic freedom except Area 1 (size of government). Once again, all those
alternatives do not alter the results and interpretations (tables 14 and 15; 16
and 17; 18 and 19, respectively). In all cases, the full index has a larger coef-
ficient than partial measures.

The World Bank’s measure of natural capital

An alternative measure of natural resources used in the literature is the World
Bank’s estimation of natural capital, used by Ding and Field (2005) and others.
This measure is available only since 1994 and thus it cannot be used in long-
term, historical analysis.** However, Ding and Field argue that this measure
does not change extensively over time and is therefore a good proxy for earlier
estimates of natural resources.

We use the Word Bank’s measure as an alternative measure of natural
resources and replicate the regressions of table 2. The coefficient of natural
capital/total capital is negative and significant for the first and third columns
of our regressions. However, for the model with the interaction term, neither
the measure of natural resources nor the interaction terms are significant
(table 20).*

The sample size of countries prior to 1995 is quite small; we therefore use 1995 instead of
prior years. All areas of economic freedom are highly correlated except area 1; therefore

we tried excluding it and reproduced the regressions of tables 2 and 3.

Natural capital or natural-resources abundance is composed of the estimates of agricul-
tural land, pasture land, forests, protected areas, metals and materials, and coal, oil and

natural gas. For more details, see World Bank Environment: A Guide to Valuing Natural
Resources Wealth (World Bank, 2008b).

However, if we use logged values for natural-capital-to-total capital, both the terms

become statistically significant. Note that in Ding and Field’s (2005) paper, resource

dependence was measured as natural-resource capital as a percentage of total capital

while resource abundance was measured as natural-resource capital per population. They
argue that resource dependence measures the extent to which an economy relies on

natural resources and resource abundance gauges natural-resources abundance or supply

of natural resources per capita. When we use natural capital per population as a proxy

for natural-resource abundance, the coefficient on natural capital per capita is negative

(although not statistically significant) for specification 3, but is negative and statistically

significant for specification 4. Also, as before, better institutions turn this curse into a

blessing (coefficient on the interaction term in specification 4 is positive and statistically
significant). However, when we use logged values for the variable, natural resources per

capita, the coefficient on this measure of resource abundance although negative, is no

longer statistically significant (for specification 4) while the interaction term is positive,
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As a further step, we disaggregated this measure; the category min-
erals/total capital is the only category significant on its own. For column 4 in
table 21, the sign of the coefficient of minerals/total capital is negative and sig-
nificant while the interaction term (between EFW and minerals/total capital)
is positive and significant. Once more, a higher level of economic freedom
decrease the resource curse effect and turns it eventually into a blessing.

8 Developing compared to developed countries

One could argue that the positive effect of institution and the positive inter-
action term is mainly due to developed countries. We therefore include a
dummy variable for developed countries and ran the same regression as in
tables 2 and 3. The results are similar, the coefficients have the same sign and
significance and the coefficients are comparable. The dummy for developed
countries is positive for all our specifications, but significant only for ores
and metal exports (tables 22 and 23).

The above results fortify our confidence in our recommendation below
of increasing economic freedom to generate growth and to eliminate the neg-
ative impact of natural resources. Moreover, this illustrates the importance
of high levels of economic freedom for countries that export metals and ores.

but not statistically significant. Finally, the coefficient on the institutions term is positive
and significant on its own, for the same specification. Thus, the World Bank measure
of natural-resource abundance seems to be sensitive to the specification that we use.
Note, however, that Ding and Field’s analysis is slightly different: in their paper, they use
both resource abundance and resource dependence as separate independent variables.
Accounting for the endogeneity of resource dependence and human capital in a three-
equation model, they find that the adverse effects of natural resources disappear.
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Table 14: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource

dependence (primary exports to GDP), 1970; and economic freedom in 1995

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Primary exports to GDP, 1970 -0.034 —-0.009 -0.021 * —0.122 ***
(0.021) (0.013) (0.011) (0.032)
Economic Freedom (1995) 0.007 *** 0.006 ** 0.003
(0.001) (0.002) (0.002)
Variation in Education (1970-1999) 0.002 * 0.003 *
(0.001) (0.001)
Initial GDP (1970) —0.008 *** —0.007 ***
(0.001) (0.001)
Variation in population (1970—2006) —0.447 ** —0.607 ***
(0.186) (0.172)
Investment (1970—2006) 0.001 ** 0.001 **
(0.000) (0.000)
Revolution and Coup —0.014 *** -0.013 -
(0.004) (0.003)
Sub-Saharan Africa —0.013 ** —-0.012 **
(0.005) (0.005)
Middle East 0.009 * 0.008 *
(0.005) (0.005)
East Asia 0.007 0.005
(0.005) (0.005)
(Economic freedom) * (Primary exports to GDP) 0.016 **
(0.005)
Constant 0.019 *** —0.029 *** 0.034 *** 0.057 ***
(0.003) (0.010) (0.012) (0.019)
R-squared 0.084 0.342 0.734 0.763
Observations 75 71 63 63

Notes: All standard errors are in parentheses; Significance: *** p < .007; ** p <= .05; * p <= 0.10; economic growth refers to the

average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 15: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (ores and metals exports to GDP), 1970; and economic freedom in 1995

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Ores and Metals to GDP, 1970 —0.081 ** —0.032 ** —0.042 ** —-0.178 **
(0.029) (0.012) (0.013) (0.085)
Economic Freedom (1995) 0.008 *** 0.006 *** 0.005 **
(0.001) (0.002) (0.002)
Variation in Education (1970-1999) 0.003 * 0.003 *
(0.001) (0.001)
Initial GDP (1970) —0.009 *** —0.008 ***
(0.001) (0.001)
Variation in population (1970—2006) -0.615 ** —-0.660 **
(0.181) (0.188)
Investment (1970—2006) 0.001 ** 0.001 **
(0.000) (0.000)
Revolution and Coup -0.011 ** -0.013 -
(0.004) (0.005)
Sub-Saharan Africa —-0.009 —-0.008
(0.006) (0.005)
Middle East 0.009 0.010*
(0.006) (0.006)
East Asia 0.004 0.005
(0.005) (0.005)
(Economic freedom)*( Ores and Metals exports to GDP) 0.027 *
(0.015)
Constant 0.017 —0.0317 *** 0.034 ** 0.038 **
(0.002) (0.008) (0.017) (0.012)
R-squared 0.150 0.384 0.734 0.757
Observations 81 77 68 68

Notes: All standard errors are in parentheses; Significance: *** p < .007; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 16: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (primary exports to GDP), 1970; and economic freedom (Legal structure and

security of property rights), 1970-2006

Model 2 Model 3 Model 4
Coeff. Coeff. Coeff.
Primary exports to GDP. 1970 -0.007 -0.018 —0.143 ***
(0.017) (0.011) (0.026)
Economic Freedom (1970—2006) (Area 2 only) 0.004 *** 0.007 *** 0.003 *
(0.001) (0.001) (0.002)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.009 *** —0.008 ***
(0.002) (0.001)
Variation in population (1970-2006) -0.127 —0.439 **
(0.171) (0.161)
Investment (1970-2006) 0.000 0.001 **
(0.000) (0.000)
Revolution and Coup 0.001 —-0.000
(0.004) (0.004)
Sub-Saharan Africa —0.025 *** —0.021 ***
(0.005) (0.005)
Middle East 0.003 0.004
(0.005) (0.005)
East Asia 0.006 0.004
(0.004) (0.004)
(Economic freedom) * (Primary exports to GDP) 0.022 ***
(0.005)
Constant 0.019 *** —-0.008 0.034 ** 0.058 ***
(0.003) (0.008) (0.013) (0.012)
R-squared 0.084 0.244 0.775 0.822
Observations 75 71 63 63

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05: * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 17: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (ores and metals exports to GDP), 1970; and economic freedom (Legal structure
and security of property rights), 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Ores and Metals to GDP, 1970 —0.081 ** —0.038 ** —0.036 *** —0.187 **
(0.029) (0.014) (0.008) (0.071)
Economic Freedom (1970—2006) (Area 2 only) 0.005 *** 0.008 *** 0.007 ***
(0.001) (0.001) (0.002)
Variation in Education (1970-1999) 0.004 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.010 *** —0.009 ***
(0.002) (0.002)
Variation in population (1970-2006) —-0.269 —-0.381 **
(0.168) (0.182)
Investment (1970-2006) 0.000 * 0.001 *
(0.000) (0.000)
Revolution and Coup 0.003 0.004
(0.005) (0.005)
Sub-Saharan Africa —0.023 *** —0.021 ***
(0.005) (0.005)
Middle East 0.004 0.004
(0.006) (0.007)
East Asia 0.004 0.005
(0.004) (0.004)
(Economic freedom) * ( Ores and Metals exports to GDP) 0.031 **
(0.014)
Constant 0.017 *** -0.010 * 0.036 ** 0.047 ***
(0.002) (0.006) (0.013) (0.014)
R-squared 0.150 0.296 0.769 0.780
Observations 81 77 68 68

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05 and * p <= 0.10; economic growth refers to
the average (logged) growth in GDP per capita

Sources: World Bank, 2008a; Gwartney & Lawson (2008); calculations by the authors.
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Table 18: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (primary exports to GDP), 1970; and economic freedom (excluding Size of

government), 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Primary exports to GDP, 1970 —-0.034 -0.012 —0.025 ** —0.197 ***
(0.021) (0.014) (0.012) (0.047)
Economic Freedom (1970—2006) (Area 1 excluded) 0.002 *** 0.002 ** 0.001
(0.000) (0.001) (0.001)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.007 *** —0.007 ***
(0.002) (0.001)
Variation in population (1970-2006) —0.555 ** —0.761 ***
(0.206) (0.168)
Investment (1970-2006) 0.001 ** 0.001 **
(0.000) (0.000)
Revolution and Coup —-0.007 —-0.006 *
(0.004) (0.004)
Sub-Saharan Africa —-0.014 ** —-0.012 **
(0.005) (0.005)
Middle East 0.011 0.010
(0.008) (0.007)
East Asia 0.005 0.003
(0.005) (0.004)
(Economic freedom)* (Primary exports to GDP) 0.006 ***
(0.002)
Constant 0.019 *** —0.036 *** 0.011 0.044 **
(0.003) (0.013) (0.018) (0.017)
R-squared 0.084 0.281 0.731 0.784
Observations 75 71 63 63

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 19: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (ores and metals exports to GDP), 1970; and economic freedom (excluding Size
of government), 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.

Ores and Metals to GDP, 1970 —0.081 ** —0.032 ** —0.036 ** —0.573 **
(0.029) (0.012) (0.015) (0.163)

Economic Freedom (1970—2006) (Area 1 excluded) 0.002 *** 0.002 ** 0.001 **
(0.000) (0.000) (0.000)

Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)

Initial GDP (1970) —0.006 ** —0.006 **
(0.002) (0.002)

Variation in population (1970-2006) —0.732 ** —0.810 ***

(0.208) (0.207)

Investment (1970-2006) 0.001 ** 0.001 **
(0.000) (0.000)
Revolution and Coup —-0.004 —-0.006
(0.005) (0.005)
Sub-Saharan Africa —-0.010* —-0.008
(0.006) (0.006)
Middle East 0.012 0.012
(0.010) (0.009)
East Asia 0.004 0.004
(0.005) (0.005)

(Economic freedom)*( Ores and Metals exports to GDP) 0.021 **
(0.006)
Constant 0.017 *** —0.038 *** 0.008 0.022
(0.002) (0.010) (0.018) (0.018)
R-squared 0.150 0.318 0.699 0.731
Observations 81 77 68 68

Notes: All standard errors are in parentheses; Significance: *** p <.001; ** p <= .05 and * p <= 0.10; economic growth refers to
the average (logged) growth in GDP per capita

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 20: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (natural capital/total capital), 1995; and economic freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Natural capital/total capital (1995) —-0.010 ** —-0.005 —0.015 *** —-0.003
(0.004) (0.003) (0.003) (0.022)
Economic Freedom (1970-2006) 0.007 *** 0.008 ** 0.008 ***
(0.002) (0.002) (0.002)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.009 *** —0.009 ***
(0.002) (0.002)
Variation in population (1970—2006) 0.0017 *** 0.007 ***
(0.000) (0.000)
Investment (1970—2006) 0.001 0.001
(0.004) (0.004)
Revolution and Coup —0.899 *** -0.875 .
(0.155) (0.167)
Sub-Saharan Africa —-0.002 —-0.002
(0.005) (0.005)
Middle East 0.014* 0.014*
(0.007) (0.008)
East Asia —0.001 0.000
(0.004) (0.004)
(Economic freedom) * (Natural capital / total capital) —0.002
(0.004)
Constant 0.020 *** —-0.024 * 0.020 0.019
(0.002) (0.012) (0.015) (0.015)
R-squared 0.130 0.246 0.721 0.722
Observations 101 95 81 81

Notes: All standard errors are in parentheses; Significance: *** p < .007; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 21: Ordinary least squares (OLS) regressions—economic growth (1970-2006); resource
dependence (minerals/total capital), 1995; and economic freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.

Minerals in Total Wealth (1995) —0.089 ** —0.087 ** —0.113 ** —2.536 **
(0.040) (0.037) (0.054) (0.751)

Economic Freedom (1970-2006) 0.008 *** 0.010 ** 0.009 **
(0.002) (0.003) (0.003)

Variation in Education (1970-1999) 0.003 ** 0.004 **
(0.001) (0.001)

Initial GDP (1970) —0.007 ** —0.007 ***
(0.002) (0.002)
Variation in population (1970—2006) —0.625 ** —0.783 ***

(0.228) (0.192)

Investment (1970—2006) 0.001 ** 0.001 **
(0.000) (0.005)
Revolution and Coup —0.000 —-0.000
(0.005) (0.005)
Sub-Saharan Africa —-0.007 —-0.005
(0.006) (0.006)
Middle East 0.014 0.013
(0.009) (0.009)
East Asia 0.000 —-0.001
(0.006) (0.005)

(Economic freedom) * (minerals / total capital) 0.399 **
(0.122)
Constant 0.016 *** —-0.031 ** -0.014 —-0.002
(0.002) (0.012) (0.022) (0.019)
R-squared 0.031 0.186 0.637 0.660
Observations 81 79 71 71

Notes: All standard errors are in parentheses; Significance: *** p <.001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 22: Ordinary least squares (OLS) regressions with a dummy for developed countries—
economic growth (1970-2006); resource dependence (primary exports to GDP), 1970; and

economic freedom, 1970-2006

Model 2 Model 3 Model 4
Coeff. Coeff. Coeff.
Primary exports to GDP, 1970 -0.012 -0.018 —0.180 ***
(0.014) (0.012) (0.046)
Economic freedom (EFW, 1970-2006) 0.009 *** 0.007 ** 0.003
(0.002) (0.003) (0.003)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.009 *** —0.008 ***
(0.002) (0.002)
Variation in population (1970-2006) —0.473 ** —0.702 ***
(0.215) (0.178)
Investment (1970-2006) 0.001 * 0.001 *
(0.000) (0.000)
Revolution and Coup —-0.007 —-0.007 *
(0.005) (0.004)
Sub-Saharan Africa —0.019 *** —-0.015 **
(0.006) (0.005)
Middle East 0.009 0.009
(0.008) (0.007)
East Asia 0.005 0.002
(0.005) (0.004)
Developed 0.008 0.005
(0.005) (0.005)
(Economic freedom) * (Primary exports to GDP) 0.027 **
(0.007)
Constant 0.019 *** —-0.036 ** 0.030 0.056 ***
(0.003) (0.013) (0.022) (0.020)
R-squared 0.084 0.275 0.743 0.788
Observations 75 71 63 63

Notes: All standard errors are in parentheses; Significance: *** p <.001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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Table 23: Ordinary least squares (OLS) regressions with a dummy for developed countries—
conomic growth (1970-2006); resource dependence (ores and metals to GDP), 1970; and
economic freedom, 1970-2006

Model 1 Model 2 Model 3 Model 4
Coeff. Coeff. Coeff. Coeff.
Ores and Metals to GDP, 1970 —0.081 ** —0.0317 ** —0.030 ** —0.633 **
(0.029) (0.012) (0.014) (0.182)
Economic freedom (EFW, 1970-2006) 0.009 *** 0.006 ** 0.004
(0.002) (0.003) (0.002)
Variation in Education (1970-1999) 0.003 ** 0.003 **
(0.001) (0.001)
Initial GDP (1970) —0.008 *** —0.009 ***
(0.002) (0.002)
Variation in population (1970-2006) —0.554 ** —0.660 **
(0.201) (0.197)
Investment (1970-2006) 0.001 * 0.001 *
(0.000) (0.000)
Revolution and Coup —-0.004 —-0.006
(0.005) (0.005)
Sub-Saharan Africa —-0.016 ** —-0.014 **
(0.006) (0.006)
Middle East 0.009 0.009
(0.009) (0.008)
East Asia 0.004 0.004
(0.005) (0.004)
Developed 0.011 ** 0.012 **
(0.005) (0.005)
(Economic freedom) * (Primary exports to GDP) 0.117 **
(0.035)
Constant 0.017 *** —0.038 *** 0.032 0.049
(0.002) (0.010) (0.022) (0.021)
R-squared 0.150 0.316 0.726 0.765
Observations 81 77 68 68

Notes: All standard errors are in parentheses; Significance: *** p < .001; ** p <= .05; * p <= 0.10; economic growth refers to the
average (logged) growth in GDP per capita.

Sources: World Bank, 2008a; Gwartney & Lawson, 2008; calculations by the authors.
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5

48

Diagnostic of resource-dependent
countries and recommendations

The evidence presented above is a compelling argument in favor of increas-
ing the level of economic freedom to generate economic growth. Many other
empirical studies conclude that a high level of economic freedom is a key fac-
tor in the growth and prosperity of nations. This publication illustrates that
economic freedom is particularly important for both resource-dependent
countries and resource-dependent developing countries.

A society that encourages mutually beneficial agreements differs dra-
matically from a society without economic freedom, where rent seeking is
the path to increased wealth and power. The first dynamic promotes the
development of a stable and productive society marked by freedom, while
the latter leads to stagnation or a decline in prosperity. Resource-dependent
countries need to focus on increasing economic freedom to promote growth.

In order to do so, it is crucial to investigate which areas of economic
freedom resource-dependent and resource-dependent developing countries
should focus on. Table 24 presents the average economic freedom scores, by
area, for 2006 (Gwartney and Lawson, 2008) for all countries, developing
countries, resource-dependent, and resource-dependent developing coun-
tries in our data set.*®

Economic freedom is measured in five different areas: Area 1: Size of
government; Area 2: Legal structure and security of property rights; Area 3:
Access to sound money; Area 4: Freedom to trade internationally; and Area 5:
Regulation of credit, labor, and business. Compared to Area 3 (Access to
sound money), which has the highest EFW scores across all country types,
the economic freedom score for Area 2 (Legal structure and security of prop-
erty rights) is particularly low. The average score for Area 2 is 5.78 out of
10 for all the countries in our data set, compared to 4.71 for the develop-
ing countries, 5.73 for the resource-dependent countries, and 4.71 for the
resource-dependent developing countries. The rule of law—the enforcement

Resource-dependent countries here refer to countries dependent upon ores and met-
als. Note that economic freedom scores for resource-dependent countries in table 24
are similar to the scores for all countries This is because resource-dependent countries
include (in addition to resource-dependent developing countries) developed countries
such as Australia and Canada that have high economic freedom scores. Table Al presents
the economic freedom scores (by area) for all countries in 2006, as well as the proportion
of exports of primary products and export of ores and metals in GDP.
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Table 24: Average economic freedom scores, by area, 2006

All areas Area 1 Area 2 Area3 Area 4 Area5
All countries 6.72 6.39 5.78 8.03 6.81 6.59
Developing 6.25 6.54 4.71 7.37 6.50 6.11
Resource-dependent 6.71 6.31 5.73 8.01 6.85 6.66
Resource-dependent developing 6.32 6.49 4.71 7.52 6.68 6.22

Notes: All scores are out of 10. Area 1 represents size of government; Area 2 represents legal structure and security of property
rights; Area 3 represents access to sound money; Area 4 represents freedom to trade internationally; and Area 5 represents
regulation of credit, labor and business. For the list of countries, developing, resource-dependent, and resource-dependent
developing countries, refer to table Al.

Source: Gwartney & Lawson, 2008; calculations by the authors.

of contracts, an impartial court system, and an independent judicial system—
is essential for the protection of property and security of contracts, both of
which are cornerstones of a market economy. If the powerful can steal prop-
erty or violate contracts at will, no one but the powerful can build businesses
or extract resources; thus, the powerful can deprive the masses of economic
freedom. Without the rule of law, economic growth and prosperity are not
possible. Indeed, the legal system is the most important internal function
of a government. Security of property rights, protected by the rule of law, is
essential to economic freedom.

Two additional areas of importance for resource-dependent and
resource-dependent developing countries are the Size of the government
(Area 1) and Freedom to trade internationally (Area 4). For Area 1, all coun-
tries have an EFW score of approximately 6.40, while resource-dependent
countries score lower at 6.31. Clearly, when government consumption is a
larger share of the total or when governments impose higher taxes, politi-
cal choice is substituted for personal choice and freedom of individuals is
reduced, resulting in low scores in this area. For Area 4, the economic free-
dom score is 6.85 for resource-dependent countries and 6.68 for resource-
dependent developing countries. This makes sense since almost any nation
with natural resources should have at least the freedom to export, since few
will be able to absorb the resources themselves. Closed markets limit the
investment opportunities that the resources can create since businesses can
serve only a local market. Moreover, closed markets promote political power
over economic efficiency since local power can dominate a market without
fear of competition and this feeds into the cronyism and corruption that may
promote the resource curse. It can also lead to rent-seeking behavior. In a
world of high technology and low costs for communication and transporta-
tion, freedom of exchange across national boundaries is a key element of eco-
nomic freedom. Individuals and businesses in resource-dependent countries
should have the right to buy and sell from each other, as well as from everyone
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and anywhere in the world. In other words, consumers should be able to buy
the products they want regardless of origin and producers should be able to
sell freely to the world market.

Another crucial area is the ‘Regulation of credit, business, and labor’
(Area 5). The average score for Area 5 for resource-dependent countries is
6.66, and for resource-dependent developing countries, 6.22. When regulation
restricts entry into markets and interferes with the freedom to engage in volun-
tary exchange, it reduces economic freedom. Red tape can strangle the expan-
sion of business, entrepreneurship, and job creation. Government must allow
free markets to determine credit. Individuals should be able to work for whom
they wish and employers should be able to hire whom they wish. Individuals
should be able to open the business they wish when they wish and close it when
they choose. Bureaucratic procedures must not limit the capacity of establish-
ing a business, operating a business, and closing a business. Eliminating unnec-
essary regulatory barriers would reduce corruption and, therefore, decrease
the administrative costs on businesses for resource-dependent countries. Once
again, the limitations of the regulations of credit, business, and labor can limit
rent-seeking behavior and decrease the resource curse.

Policy recommendations

Our results show that the negative effect of resource dependence on growth is
particularly evident for countries with high levels of metals-and-ores exports
(the only significant category on its own and our focus). Moreover, the findings
of this paper suggest that the level of economic freedom is crucial for economic
growth for resource-dependent countries. A substantial degree of economic
freedom eventually turns this resource curse into a blessing. Although the
resource curse associated with metals and ores is particularly strong, the curse
turns into a blessing at a relatively low level of economic freedom, emphasizing
the importance of policies that will increase economic freedom in these nations.

Resource-dependent countries and, especially, resource-dependent
developing countries should focus on improving three main aspects that
would increase considerably their level of economic freedom and their gain
from exporting primary products as well as metals and ores.

The rule of law should be improved to protect property rights, encourage invest-
ment, and reduce corruption. Without proper mechanisms of settlement of
disputes and security of property rights, many mutually beneficial exchanges
are prevented, thus undermining the market-exchange system. Although cru-
cial for prosperity, improving the legal system is a complex task that cannot
be achieved overnight. Developing countries must be patient and look at
success stories among similar countries and follow their path.
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2 Trade barriers should be removed. Developing nations tend to have smaller do-
mestic markets and therefore could benefit from opening their markets to
international trade while gaining access to bigger markets.

3 Business regulations should be simplified to encourage investment and business
creation by eliminating unnecessary regulatory barriers, reducing corruption,
and therefore decreasing the administrative costs on businesses.

Transformations and improvements in policies are possible. Resource depen-

dent nations have the capacity to improve their level of economic freedom
and thus effectively improve their economic growth and prosperity.
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Data appendix

Dependent variables

Average growth in GDP per capita(1970-2006) = A GDPi  Natural logarithm
of the average GDP per capita growth. World Development Indicators 2008
(World Bank, 2008a) and calculation by authors: GDP per capita (2000
constant US$). Formula: Gi = (1/(T-1)) In (Y;/y,), where T = 2006 and t = 1970
(all tables)

Measures of natural resources

SXP (Sachs and Warner's original measure of resource abundance) Share
of exports of primary products in GNP in 1970. Variable from Sachs and
Warner, 1997a; 1997b.

Primary exports to GDP (1970) ~ Share of exports of primary products (agri-
culture raw materials, fuel, food, and ores and metal) in GDP in 1970. World
Development Indicators 2008 (World Bank, 2008a); calculations by authors.

Ores & Metals exports to GDP (1970)  Share of exports of ores and metals in
GDP in 1970. World Development Indicators 2008 (World Bank, 2008a);
calculations by authors.

Fuelto GDP (1970)  Share of exports of fuel in GDP in 1970. World
Development Indicators 2008 (World Bank, 2008a); calculations by authors.

Agricultural raw materials to GDP (1970)  Share of exports of agricultural
raw materials in GDP in 1970. World Development Indicators 2008 (World
Bank, 2008a); calculations by authors.

Foodto GDP (1970)  Share of exports of food in GDP in 1970. World
Development Indicators 2008 (World Bank, 2008a); calculations by authors.

Primary exports to GDP ~ Simple average of share of exports of primary
products (agriculture raw materials, fuel, food, and ores and metal) in GDP
between 1970 and 2006. World Development Indicators 2008 (World Bank,
2008a); calculations by authors.

Ores & Metals exports to GDP ~ Simple average of share of exports of Ores

and Metals in GDP between 1970 and 2006. World Development Indicators
2008 (World Bank, 2008a); calculations by authors.
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Fuelto GDP  Simple average of share of exports of fuel in GDP between
1970 and 2006. World Development Indicators 2008 (World Bank, 2008a);
calculations by authors.

Agriculture to GDP  Simple average of share of exports of agricultural raw
materials in GDP between 1970 and 2006. World Development Indicators
2008 (World Bank, 2008a); calculations by authors.

Foodto GDP  Simple average of share of exports of food in GDP between
1970 and 2006. World Development Indicators 2008 (World Bank, 2008a);
calculations by authors.

Measure of Natural Resources (1995) Natural capital / total wealth 1995.
World Bank Environment (World Bank, 2008b); calculations by authors.

Minerals in Total Wealth (1994) Mineral capital /Total wealth 1995. World
Bank Environment (World Bank, 2008b); calculations by authors.

Natural Resources per capita (1994) Natural capital/ population 1995.
World Bank Environment (World Bank, 2008b); calculations by authors.

Institutions

Institutional quality index (1980-PRS)  Unweighted average of five sub-indexes
developed from data by PRS (rule of law index, bureaucratic quality index, cor-
ruption in government, risk of expropriation index, government repudiation of
contracts index). Data from Sachs and Warner, 1997; calculations by authors.

Other controls

Variation in Education (1970-2006) Difference in the average schooling years
in the total population over 25 between 1970 and 1999. From Barro and Lee,
2000; calculations by authors.

Initial GDP (1970) Natural logarithm of GDP per capita 70 (2000 constant
USS. World Development Indicators 2008 (World Bank, 2008a); calculations
by authors.

Growth in population (1970-2006) ~ Average growth in total population from
1970 to 2006. World Development Indicators 2008 (World Bank, 2008a); calcu-
lations by authors. Formula: Gi = (1/(T-t)) In (Y/y,), where T = 2006 and t = 1970.

Revolution and Coup Number of revolutions and coups per year, averaged

over the period from 1970 to 1985. Data from Sachs and Warner, 1995;
calculations by authors.
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Sub-Saharan Africa  Dummy variable equal to 1 for sub-Saharan African coun-
tries, 0 otherwise. Data from Sachs and Warner, 1997; calculations by authors.

Middle East Dummy variable equal to 1 for Middle-East countries.
Calculations by authors.

East Asia  Dummy variable equal to 1 for East-Asia and Pacific countries.
Calculations by authors.

Tropics Dummy variable equal to 1 for countries located in the Tropics.
Calculations by authors.

External Terms of Trade  Average annual growth in the log of the external
terms of trade between 1970 and 1990. Data from Sachs and Warner, 1995;
calculations by authors.

Investment Ratio of investment to GDP averaged over the period from
1970 to 2006. Calculations by authors

Developed Dummy variable equal to 1 for a country that is classified as
developed. Classification of advanced economies from Country Composition
of WEO Groups, World Economic Outlook (International Monetary Fund,
2008; calculations by authors.

Instrumental variables
Colony Dummy equal to 1 if the country used to be a colony. Data from
Sachs and Warner, 1997; calculations by authors.

Ethnolinguistic fractionalization Measure of ethnolinguistic fractionaliza-
tion used in Easterly and Levine (1997). Data from Sachs and Warner, 1997.
This variable measures the probability that two randomly-selected people
from a country will not belong to the same ethnic or linguistic group.

Openness Measure of historic trade openness (in nominal terms), defined
as the sum of imports and exports over GDP for the earliest period be-
tween 1950 and 1960 for which data was available for a particular country.
From Penn World Tables 6.1 (CICUP, 2009); calculations by authors.
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Table A1l: Economic growth, resource dependence, and economic freedom scores

(1 ) @) ) (5) (6) ) 8) ©) (10

Economic ~ Primary  Oresand  Average  Average  Economic Economic  Economic  Economic  Economic

Growth  exportsto ~ Metal ~ Economic  (across  Freedom  Freedom  Freedom  Freedom  Freedom

(1970-  GDP, 1970 exportsto Freedom allareas), (Area1), (Area2), (Area3), (Aread), (Area5),

2006) (SXP')  GDP1970  (1970—  Economic 2006 2006 2006 2006 2006
2006) Freedom,
2006

Algeria 0.011 0.193 0.005 4.223 5.57 493 5.15 6.33 6.30 5.15
Argentina 0.008 0.048 0.000 5.216 5.85 7.48 4.35 6.17 6.32 4.94
Australia (d, RD) 0.017 0.098  0.027 7.306 8.04 6.77 8.68 9.46 7.17 8.12
Austria (d) 0.023 0.037 0.007  6.755 7.66 5.18 8.67 9.54 7.68 7.22
Benin 0.003 0.088 0.000 5.115 5.88 7.20 4.33 6.86 5.25 5.78
Bolivia (RD) 0.004  0.181 0.165 5.582 6.38 6.20 4.11 8.66 7.29 5.63
Brazil 0.020 0.056 0.007 4.883 6.16 6.65 5.19 7.77 6.51 4.69
Cameroon (RD) 0.009 0.224  0.021 5.670 5.76 6.52 3.69 7.07 5.80 5.71
(anada (d, RD) 0.019  0.095 0.040  7.505 8.05 6.88 8.39 9.60 7.14 8.22
Central African Republic -0.012 0.090 0.000 4.765 5.01 6.32 2.99 6.80 4.03 491
Chad 0.005 0.060 0.000 5.136 5.12 6.45 2.28 6.12 5.93 4.81
Chile (RD) 0.027 0.133 0.122 5.980 8.06 7.50 6.99 9.14 8.40 8.24
Columbia 0.018  0.093 0.001 5.150 5.78 4.44 4.49 7.85 6.05 6.05
Congo, Democratic Republic (RD) —0.036 ~ 0.149  0.125 4.184 5.25 7.24 2.06 7.25 543 4.26
Congo, Republic 0.013 0.080 0.000 4.708 4.64 3.90 2.35 5.71 6.02 5.22
Costa Rica 0.020 0.189 0.000 6.654 7.58 8.01 6.79 8.89 7.62 6.59
Denmark (d) 0.019  0.093 0.003 6.764 7.78 4.39 8.96 9.36 7.77 8.44
Ecuador 0.016  0.111 0.001 5.508 5.87 8.03 4.06 5.06 6.58 5.60
Egypt 0.030 0.072 0.001 5.469 6.65 7.29 5.66 8.74 6.63 4.93
El Salvador 0.004 0.144  0.002 5.950 7.51 8.96 483 9.37 7.18 7.23
Fiji 0.015 0.385 0.004  5.963 6.42 6.08 561 6.56 5.45 8.40
Finland (d) 0.025 0.068  0.007 6.915 7.69 5.03 9.01 9.52 7.43 7.47
France (d) 0.020  0.031 0.005 6.429 7.19 4.11 7.53 9.51 7.38 7.40
Gabon (RD) 0.007 0.406  0.061 5.215 537 4.26 4.27 6.03 5.48 6.82
Ghana (RD) 0.001 0206  0.027 4.763 6.84 6.60 5.74 8.21 6.79 6.85
Greece (d) 0.021 0.029 0.006 6.118 7.03 6.82 6.56 9.53 6.21 6.05
Guatemala 0.009 0.110  0.001 6.500 7.06 7.77 5.22 9.17 6.84 6.27
Guinea-Bissau —0.008 NA  0.000 3.818 5.01 3.09 3.68 6.67 5.67 5.94
Guyana (RD) 0.008  0.492 0.271 4.920 5.89 3.06 4.56 7.79 7.67 6.39
Haiti (RD) -0.013 NA  0.017 5.685 6.16 7.26 2.59 8.28 6.49 6.16
Honduras (RD) 0.010 0.228 0.014  6.403 7.35 8.94 4.85 8.94 7.23 6.79
Hong Kong (d) 0.046 NA 0010 8610 8.94 9.13 8.19 9.36 9.50 8.54
Hungary 0.026  0.042 0.010  5.845 7.46 5.70 6.68 9.48 8.24 7.18
Iceland (d, RD) 0.027 NA  0.041 6.368 7.80 6.94 8.80 8.62 5.90 8.76
India 0.030 0.016  0.004 5.373 6.59 7.14 6.12 6.70 6.82 6.17
Indonesia 0.040 0.113 0.013 5.751 6.12 6.36 3.93 7.18 7.29 5.83
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Table A1 continued: Economic growth, resource dependence, and economic freedom scores

(1 ) 3) () (5) (6) ) 8) ©) (10
Economic ~ Primary  Oresand  Average  Average  Economic Economic  Economic  Economic  Economic
Growth  exportsto  Metal Economic  (across ~ Freedom  Freedom  Freedom  Freedom  Freedom
(1970-  GDP, 1970 exportsto Freedom allareas), (Area1), (Area2), (Area3), (Aread), (Area5),

2006) (SXP") ~ GDR 1970 ~ (1970—  Economic 2006 2006 2006 2006 2006
2006) Freedom,
2006
Iran 0.009 0.218 0.003  5.261 6.46 6.79 6.11 8.24 6.42 4.76
Ireland (d, RD) 0.040 0.156 0.016  7.006 7.92 6.38 7.89 9.52 8.31 7.49
Israel (d) 0.021 0.043  0.005 5.009 6.63 3.83 6.22 9.14 7.56 6.38
Italy (d) 0.020 0.020 0.002 6.204 7.15 5.99 6.26 9.42 7.24 6.84
Ivory Coast -0.012 0304 0.003 5573 5.95 7.35 3.36 6.88 5.97 6.21
Japan (d) 0.023  0.006  0.001 7.135 7.48 6.23 7.90 9.72 5.87 7.69
Korea, Republic (South) (d) 0.055 0.022 0.005 6.200 7.42 6.62 7.45 9.34 6.89 6.81
Madagascar -0.015 0.121 0.007 5.134 5.96 6.92 332 7.33 6.46 5.77
Malawi 0.005 0.198  0.001 5.061 5.42 5.41 5.25 5.31 4.96 6.18
Malaysia (RD) 0.039  0.365 0.089  6.826 6.72 5.50 6.85 6.02 7.55 7.66
Mali 0.008  0.082  0.001 5.779 6.13 7.33 4.51 6.47 6.25 6.09
Malta (d) 0.048 NA  0.006 6.155 7.53 5.91 7.75 9.53 7.43 7.02
Mexico 0.016  0.027 0.006 6.013 6.98 7.33 5.45 8.24 7.14 6.72
Morocco (RD) 0.020 0.111 0.040  5.430 6.24 6.68 6.10 6.89 5.87 5.64
Netherlands (d, RD) 0.019 0.164 0.014  7.296 7.65 4.06 8.49 9.69 833 7.69
New Zealand (d) 0.012  0.165 0.001 7.091 8.28 6.70 8.90 9.35 7.79 8.65
Nicaragua —-0.011 0.193  0.007 4.785 6.99 7.52 432 9.06 7.09 6.98
Nigeria -0.018 0.047 0.000 5227 4.67 3.04 432 6.55 4.46 4.98
Nigeria 0.005 0.098 0.004 4.550 5.88 3.97 3.98 7.38 7.22 6.86
Norway (d, RD) 0.028 0.082 0.043 6.566 7.54 5.80 8.91 8.90 6.62 7.48
Pakistan 0.022 0.019 0.000 5.043 6.05 7.01 431 6.45 5.91 6.56
Panama 0.015 0.104  0.002  6.937 741 8.37 5.21 9.11 741 6.98
Peru (RD) 0.006 0.143  0.070 5.015 7.16 8.27 5.00 8.76 7.31 6.44
Philippines (RD) 0.013  0.144 0.033 5.998 6.72 7.12 4.90 8.13 7.17 6.28
Portugal (d) 0.027 0.044 0.003 6.089 7.16 571 7.21 9.32 7.33 6.22
Senegal (RD) —0.001 0.121 0.014  5.267 5.65 6.07 3.55 6.94 6.13 5.57
Singapore (d) 0.050 0569 0.013 7913 8.57 7.86 8.43 8.99 9.35 8.22
Spain (d) 0.024 0.028 0.002 6.466 7.38 6.69 6.71 9.49 7.16 6.86
Sri Lanka 0.032 NA  0.001 5.567 6.11 7.03 4.92 6.10 6.35 6.17
Sweden (d, RD) 0.018 0.053 0.019  6.369 7.35 3.73 8.41 9.61 7.72 7.26
Switzerland (d) 0.070 0.024 0.006  7.880 8.20 7.89 8.66 9.56 6.79 8.12
Thailand (RD) 0.045 0.092 0.015 6.456 7.00 7.33 6.20 6.61 7.51 7.37
Togo (RD) -0.006 0.204 0.054 4955 533 6.36 2.46 6.90 6.17 4.77
Trinidad & Tobago 0.023 0509 0.004 5910 7.07 7.24 5.04 853 7.16 7.38
Tunisia (RD) 0.031 0.102  0.024 5.396 6.44 531 6.90 6.98 6.14 6.85
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Table A1 continued: Economic growth, resource dependence, and economic freedom scores

m ) ©) (C) () (6) ) (8) ) (10)
Economic ~ Primary  Oresand  Average  Average  Economic Economic  Economic  Economic  Economic
Growth  exportsto ~ Metal ~ Economic  (across  Freedom  Freedom  Freedom  Freedom  Freedom
(1970-  GDP, 1970 exportsto Freedom allareas), (Area1), (Area2), (Area3), (Aread), (Area5),

2006) (SXP')  GDP1970  (1970—  Economic 2006 2006 2006 2006 2006

2006) Freedom,
2006
Turkey 0.022 0.027 0.002  4.889 6.35 7.82 6.29 5.42 6.77 5.47
United Kingdom (d) 0.021 0.026  0.008 7.088 8.07 6.64 8.33 9.40 7.76 8.25
United States (d) 0.020 0.013 0.002 7771 8.04 7.13 7.58 9.66 7.53 8.31
Uruguay 0.015 0.087 0.001 6.313 6.93 7.52 5.57 7.98 6.99 6.58
Venezuela (RD) -0.004 0240 0.014 5735 4.76 4.99 3.08 5.64 535 4.75
Zambia (RD) —0.011 0.559 0554  5.071 7.09 8.19 5.58 8.57 711 6.00
Averages

All countries 0.015 0.139  0.027 5.891 6.719  6.393 5780  8.032 6.806  6.585
Developing 0.010 0.164  0.035 5.435 6.246 6536 4714  7.371 6.503 6.107
Resource dependent 0.012 0.198  0.074  5.883 6.712 6.306  5.733 8.008 6.849  6.662
Resource-dependent developing  0.008  0.228  0.091 5.503 6.325 6495 4709 7516 6.678  6.220

Notes: Countries marked (d) are developed countries; those not marked (d) are developing countries. Countries marked
(RD) are resource-dependent countries. Columns (2) and (3) represent the two measures of resource abundance used in
this publication, exports of primary products to GDP and exports of ores and metals to GDP, respectively; columns (4) to
(10) represent various measures of economic freedom. Countries were grouped into developed countries using IMF's (2008)

classification of advanced economies.

Source: Gwartney & Lawson, 2008; calculations by the authors.
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