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Abstract
Our goal is to show that contrary to the claims made in several recent papers, the effect
of a large endowment of oil and other mineral resources on long-term economic growth
of countries has been, on balance, positive. Moreover, the claims of a negative effect of
oil and mineral wealth on the countries’ institutions as well as on some other factors
potentially affecting economic growth do not appear to be valid.
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The Elusive Curse of Oil

1. Introduction

Our goal is to show that contrary to the claims made in several recent papers, the
effect of a large endowment of oil and other mineral resources on long-term economic
growth of countries has been on balance positive. Moreover, the claims of a negative
effect of oil and mineral wealth on the countries’ institutions as well as on some other
factors potentially affecting economic growth do not appear to be valid.

Several influential papers have used cross-sectional regressions to show that
significant natural resource endowment, particularly oil, retards economic growth. Thus,
Sachs and Warner (1995) document “... a statistically significant, inverse, and robust
association between natural resource intensity and growth over the past twenty years.”.
Sala-i-Martin and Subramanian (2003) claim to show that “[sJome natural resources — oil
and minerals in particular — exert a negative and non-linear impact on growth via their
deleterious impact on institutional quality.” Gylfason and Zoega (2002a) conclude that
“[e]conomic growth is inversely related to natural resource dependence...” Also, Sachs
and Warner (2001) assert that “[e]mpirical support for the curse of natural resources is
not bulletproof, but it is quite strong” and that “[t]he finding in repeated regressions using
growth data from the post-war period is that high resource intensity tends to correlate
with slow growth.”

There have been different hypothesis about the reasons for this effect of natural
resources (Dutch decease, civil conflict, corruption and other deleterious effect of certain
types of resource riches). All empirical literature on the topic, however, concludes that at
least in the developing countries, large endowment of certain types of natural resources
(“point-source” resources, to use Isham et. al.’s (2003) terminology) have a negative
effect on economic growth.

Several serious difficulties must be addressed in this literature. First, the direct
determination of the impact of mineral resources on the rates of growth is hindered by the
relative shortness of the time period for which more or less reliable data are available.

Usually, growth rates are measured as an average rate for a 25-30 year period starting in



the 1965 or in 1970 period. While it is plausible that the oil and other mineral resource
producers had had slower growth rates during this period, the main issue is presumably
the effect of mineral resource endowment on the economic growth over the entire period
of commercial use of the resource. For example, most of the major oil exporters began
commercial exploitation of their oil wealth well before 1950 (See Table 1). Therefore,
even if the existing empirical literature is correct, it is possible that large oil endowment
results in very high growth rates in the early stages of extraction and slower rates when
the oil deposits mature. In fact, Boyce and Emery (2005) demonstrate in their dynamic
general equilibrium framework that such growth pattern is optimal.

In addition, there are potentially strong endogeneities in the data. For example,
institutions affect economic growth, but growth may also affect institutions. In the above
literature, some of the more obvious endogeneities are addressed via an instrumental
variables approach, e.g., Sala-i-Martin and Subramanian (2003) instrument institutions by
the fraction of population speaking English and European languages. As we will show,
however, some more subtle but important simultaneity problems remain unresolved in
this literature.

Another serious problem was pointed out by Dani Rodrik (as cited by Sala-i-
Martin and Subramanian, 2003, footnote 10). Most of the regressions that estimate the
impact of natural resource endowment on growth, institutions, investment, etc., control
for “initial” per capita GDP. Note, however, that if the natural resources are “manna from
heaven” then per capita GDP increases, whether “initial” or “current,” without affecting
other important variables at least in medium term. Such variables might then look worse
in the countries where income has been increased by natural resources relative to other
countries with similar income levels. Sala-i-Martin and Subramanian claim to address
this issue by using per capita GDP for 1960 because “many of the oil discoveries were
made after 1960.” While it is true that “many” discoveries were made after 1960, the club
of major oil producers has not changed much since the 1940’s. Therefore, the use of 1960
income levels does not solve this problem.

Some of the papers that are mentioned below and whose results we question may
have additional econometric problems, particularly issues related to potential

endogeneities that the authors do not address. We stress, however, that our focus is not to



analyze all questionable aspects of these regressions. Instead, we concentrate on the
effect of the use of the initial per capita GDP as a control variable.

In the following sections we elaborate on the issues summarized above and argue
that the existing empirical literature on the “curse of natural resources” does not
adequately resolve them. We also suggest relatively straightforward approaches to
addressing these difficulties and contrast the empirical results in the existing literature
with the estimates based on the approaches we suggest. We demonstrate that after the
appropriate adjustments for the empirical difficulties discussed above, the data do not
exhibit a meaningful “curse” of oil or other mineral resources. The effect of oil and
mineral wealth on long-term growth is examined in Section 2. Section 3 addresses the
impact of natural resources on other factors that may influence growth. In our analysis,
we concentrate on the oil resources, because the “curse of oil” is usually emphasized in
the literature and because oil is the ultimate “point-source” natural resource. We do,
however, also run similar regressions for mineral resources in general. Our conclusions

are presented in Section 4.

2. Oil and Mineral Wealth and Long-term Growth

The common notion of the curse of oil consists in the assertion that the existence
of a large endowment of oil results in slower than otherwise rates of growth, although the
works that attempt to test the presence of the curse differ with respect to what explains it.
The basic approach to testing the curse consists in regressing GDP growth rates over a
period of time on various conventional factors that are thought to determine growth and
on a measure of the economy’s reliance on oil. Presumably due to the data limitations,
growth rates are usually calculated for the 1970-1998 period. Most major oil producers
started commercial extraction of oil much earlier than 1970, however. Table 1 presents
the relevant information for members of OPEC and for the major non-OPEC producers
with more than 2 million barrels of oil per day in 2002." Out of 16 major oil producers in
the table, 15 began commercial oil extraction well before 1970, with 12 beginning

extraction prior to 1960. It is possible that an oil producer would grow fast during the

! We also exclude the former Soviet economies, because the oil curse literature typically does not include
these economies in the analysis.



early stages of development of its oil reserves and reduce its growth significantly as its
reserves are depleted unless new reserves are found. In fact, Boyce and Emery (2005)
demonstrate that this would be a dynamically optimal pattern of development.”
Therefore, unless the period over which the growth rates are measured is
sufficiently long, the direct use of GDP growth rates runs a risk of reflecting a relatively
slow growth of oil producers that have partly depleted their resources rather than the true
impact of oil endowment on overall growth. One simple way to overcome this difficulty
would be to use the approach of Easterly and Levine (2003) and look at the levels of
GDP per capita.’ After all, countries with high per capita GDP must have been growing
fast at some point in time. Moreover, if oil endowments are associated with high GDP
levels, it would be difficult to maintain the notion of the oil curse. Sachs and Warner
(2001) refer to this idea in passing when discussing the empirical support for the curse of
natural resources. According to them, “casual observation suggests that there is virtually
no overlap in the set of countries that have large natural resource endowments — and the
set of countries that have high levels of GDP.” While this observation may be correct, the

issue is not whether natural resources make countries richer than anybody else, but rather

? It is unclear whether a real world dynamics of oil extraction in any given country is going to be socially
optimal. Also, Boyce and Emery do not address the investment time patterns and costs (they use a labor
allocation model in their paper). The deviations of reality from their model, however, are likely to confirm
the same pattern of slowdown of output growth as extraction from a given field matures. Between 1970 and
2002, the world output of o0il has increased by somewhat over 50% (BP Statistical Review, 2005). During
the same period, the world real GDP has almost tripled (World Development Indicators online database).
Clearly, the rate at which the output of natural resource extraction can grow over a period of time is limited
relative to the growth of the rest of the economy. The growth of the latter will depend on how an oil
producer invests the bulk of net oil revenues and what aggregate consumption pattern the country chooses.
Our point is that the oil producer can have relatively slow growth over a long period of time simply due to
slow growth (or even decline) of oil output rather than for any institutional reason. For example, consider a
simple economy with an oil sector and a manufacturing sector with output linear in capital and assume that
extracting oil does not require any investment. Then the economy’s output is Y=R+aKe®, where R is
output of the oil sector, K is the stock of capital, and g is the exogenous rate of technical progress. Let this
economy invest a constant share b of its output, i.e., K'=bY, where K'=0K/ot. This economy grows at rate
Y'/Y=abef+g+(R'—gR)/Y. Relative to an otherwise identical economy, but with R=0 and R’=0, the oil
producer would grow faster if and only if R'/R>g, which is obviously not sustainable in the long run.

? Easterly and Levine (2003) also ask what determines the level of GDP in a country, but they do not focus
on the effect of oil or mineral wealth. Instead, they measure crops/minerals endowment by 11 dummy
variables corresponding to the country’s production of various crops and minerals. These are bananas,
coffee, copper, maize, millet, oil, rice, rubber, silver, sugarcane, and wheat. Interestingly, they
acknowledge that the oil dummy appeared to exert a positive influence on GDP even controlling for
institutions, but they dismissed this result because it did not help distinguish between their geography,
institutions, and policy hypotheses of economic growth.



whether countries well endowed with natural resources are richer than they would have
been otherwise.

Thus, we begin by testing whether large oil endowments are associated with high
levels of GDP. To this end, we run the following regression:

Yi2000 = Bo + ZPiXi TyYN; +&i , (D
where Y00 represents log of per capita GDP in 2000 in country i, N; denotes a measure
of oil endowment and X;’s stand for other explanatory variables. We estimate equation
(1) in several different ways. First, we use three different measures of oil endowment.
One measure is the logarithm of 1993 hydrocarbon deposits per capita used by Sala-i-
Martin and Subramanian (2003) (hereafter, S&S). Another measure is the logarithm of
one plus the average of per capita production of oil in 1970 and in 1998.* Unlike much of
the literature, we prefer to use measures of natural resources that are not expressed as
shares of GDP, because we are interested precisely in the effect of natural resources on
GDP. If, for example, the share of oil output in GDP is used as an indicator of oil
dependency, then, given some output of o0il, a country that for whatever reason has low
growth rates and low GDP would have a higher 0il/GDP ratio. This would bias the
results, artificially creating a negative effect of oil on GDP. Similarly, we are skeptical
about using the share of natural resource exports in GDP or in total exports. The use of
export-related measures of oil dependence has a similar bias to measures expressed in
shares of GDP. In addition, a more developed country would export a smaller share of its
natural resource endowment, because it would consume much of its output domestically,
holding initial total reserves constant. Therefore, an oil-producing country that has a
relatively small GDP for reasons unrelated to oil would have a large ratio of oil exports to
GDP, thus biasing the results toward the negative effect of oil on both GDP and growth.
The same argument holds for other mineral resources. The regressions that use export
shares probably discover the effect of low GDP and growth on the structure of exports
rather than the other way around. It is not surprising, therefore, that some of our results

do not hold for measures based on the share of natural resource exports in GDP.

* The use of logarithms to measure oil wealth or mineral wealth does not significantly affect the results of
any of our regressions.



While we believe that absolute per capita measures better reflect the role of
natural resources in long-term growth, Sachs and Warner (2001) contend that GDP
should be in the denominator of the natural resource dependence measures, because the
goal is to “measure the importance of natural resources in the economy, not just per
capita.” (p. 830, footnote 1) The problem with this statement, as we have just argued, is
that the “importance of natural resources in the economy” may be caused by factors
unrelated to natural resources and that biases the estimates in favor of “the curse.”
Nonetheless, to accommodate Sachs and Warner’s point, we use a logarithm of one plus
the ratio of average oil output for 1970 and 1998 to 1970 GDP to show that our results
are generally robust to using GDP shares.

Second, we use two different sets of explanatory variables. One set is highly
parsimonious and includes only the purely geographic variables of absolute value of
latitude, and dummy variables for, respectively, European, Latin American, and East
Asian countries. These independent variables are clearly exogenous. An alternative set of
explanatory variables is borrowed from S&S. It includes primary school enrollment, the
relative price of investment goods, population density in the coastal areas, malaria
prevalence, and a variable reflecting the quality of institutions (we use, alternatively,
measures of the rule of law, control of corruption, and government effectiveness)
instrumented by the fraction of English-speaking population and a degree of
ethnolinguistic fractionalization. We realize that some of these additional variables,
similarly to the institutional measure, are potentially influenced by our dependent
variable, GDP. The fact that these variables relate to mid-1960s or 1970 does not
necessarily resolve the simultaneity issue, because GDP levels are highly correlated
across time. For example, the coefficient of correlation between logs of per capita GDP in
1970 and in 2000 is almost 0.95. We did not instrument these variables, however, in

order to keep our regressions comparable to the existing literature.’

> When we instrument all right-hand side variables using our geographic variables (absolute latitude, and
dummies for Europe, Latin America, and East Asia) as additional instruments, the significance of the oil
wealth measures declines, but they remain positive and, in the case of per capita oil output, significant.
Also, they have positive (and significant in the case of oil-to-GDP ratio) coefficients in the first stage
equation for primary schooling in 1960 — the only explanatory variable that remains significant at the
second stage and that has a positive second-stage coefficient.



The results of the regressions are presented in Table 2A. In all equations, all
measures of oil endowment are positive and highly statistically significant. Moreover,
even when we combine the two sets of explanatory variables, the oil wealth measures
remain highly significant (see the last column of Table 2A). These results suggest that the
curse of oil is unlikely to exist. They also support Boyce and Emery’s (2005) prediction
that the countries well endowed with natural resources should have relatively high levels
of GDP.

We also use similar regressions to investigate the impact of overall mineral wealth
on per capita GDP levels. We employ two different measures of mineral wealth that are
analogous to our measures of oil wealth. One measure is the logarithm of one plus per
capita mining output in a country, another variable equals the logarithm of one plus the
share of mining in the country’s GDP. Both of these variables have positive coefficients
in all regressions (see Table 2B). These coefficients are highly statistically significant in
all but two equations where the coefficient of per capita mining output is significant only

at 15% level.

3. Mineral Wealth and Institutions, Education, and Inequality

In the previous section, we demonstrated that high endowments of oil and other
minerals have a positive impact on per capita GDP and, therefore, positively affect long-
term growth rates of countries. The literature on the “curse of natural resources,”
however, not only investigates the relationship between growth rates and mineral wealth,
but also seeks to determine the mechanism, through which natural resources, oil in
particular, might lead to low growth rates of GDP. Various authors have claimed that
either oil or mineral wealth in general exert a negative influence on the quality of
institutions, income inequality, investment rate, and so on. While some of these links may
indeed be present, we think that all of these studies are flawed due to the relationship
between oil wealth and per capita GDP that we established earlier.

We first explain our argument using the relationship between oil and the quality
of institutions. This relationship was studied by S&S in one of the most sophisticated
papers on the issue of natural resource curse. S&S use a structural model approach to

determine the channels of transmission from natural resource endowment to growth rates.

10



Their results suggest that oil wealth negatively affects the quality of institutions in a
country, and institutions negatively affect growth rates. Using similar regressions, several
other recent papers arrive at similar conclusions with respect to the effect of “point-
source” resources on institutions (Isham et. al., 2003; Leite and Weidmann, 1999; Bulte
et. al, 2003). Even if the oil endowment does not result in lower GDP, the curse of oil can
be said to exist if the oil wealth causes deterioration of the country’s institutions. We
argue, however, that this interpretation of the curse is not supported by the data either. In
a nutshell, S&S and others obtain a negative link between natural resources and
institutions largely because they use per capita GDP as one of the control variables.
Given the positive relationship between oil and GDP and between institutional quality
and GDP, the inclusion of GDP as a control variable in the institutional quality regression
drives the coefficient on the measure of oil wealth down. This happens apparently
because oil wealth, like any kind of wealth, raises GDP, but does not seem to improve
institutions, at least not in the medium term. Therefore, in terms of GDP, oil producers
belong to the club of nations with relatively good institutions, but in terms of institutions
they remain with the otherwise similar but relatively poor non-oil producing countries.

In order to disentangle the effect of oil on institutions from its effect on GDP, we
use the following procedure. First, we generate the values of per capita GDP that the oil
countries can be predicted to have if they did not have their oil endowments. We do this
by regressing per capita GDP on the “strongly” exogenous variables.’ In other words, we
obtain the fitted values of GDP generated by the following regression:

Yi1970 = Bo + ZBiXi tui, (2)
where independent variables are absolute value of latitude and the dummies for Europe,
Latin America, and East Asia. The resulting estimates are as follows (robust standard

errors are in parentheses):

A

Y 11970 = 5.49 +0.03ABSLAT+2.40EUROPE+1.6ILATAM+1.00EAST  (3)
(0.17) (0.007) (0.30) (0.19) (0.26)

® We use 1970 GDP in order to make our results comparable to S&S and other papers that use “initial
values” of per capita GDP as a control variable in their regressions. As we mentioned earlier, however, the
correlation between per capita GDP in different years is very high, implying that the year in which GDP is
measured makes little difference.
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While the coefficients of correlation between Y; 1970 and our measures of oil endowments

are 0.29 for per capita oil output and 0.35 for hydrocarbon deposits, the respective

A

correlations of these variables with the fitted values from this regression, Y i 970, are

—0.03 and 0.15. We then compare the results of the institutional quality regressions that

A

use Yi 970 and Y i 1970 :
1Qi = po + ZuiXi + vi Yi 1970 TvaNi + v; 4)

and

A

IQi = po + ZuiXi + vi Y i 1970 tvaoNi + v; (5)
where 1Q represents the “rule of law” index from World Bank Governance (2005) or
other measures of institutional quality. In the above regressions, we again use two
different sets of control variables X; and different measures of oil and mineral wealth. In
addition, we include the fraction of English-speaking population and a degree of
ethnolinguistic fractionalization, i.e., the instruments we used in the earlier regressions.

The results of regressions (4) and (5) for the parsimonious regressions related to
oil wealth are shown in Table 3A,” while the regressions using S&S explanatory variables
are compared in Table 3B. Note that the oil endowment measures are always negative
and almost always significant, sometimes strongly, in equations (4). In equations (5) on
the other hand, only logarithm of the ratio of oil output to GDP is negative and
significant, but only at 10% level.®* We conclude that the statistically significant negative
coefficients of the oil wealth in the institutional quality regressions in S&S are largely a
consequence of the positive link between GDP and oil, rather than some substantive
negative influence of the oil endowment on institutions.

The statistical effect works as follows. Consider a regression of y (Institutions) on

x1 (GDP) and x; (Oil). For simplicity, assume that expected values of all three variables

7 We exclude absolute latitude from the list of explanatory variable in equation (5) because otherwise, our
regressors would be collinear due to the presence of fitted values of per capita GDP. The exclusion of
absolute latitude from equation (4) would make our comparisons even more stark. However, because this
variable is highly significant in all regressions (4), we include it.

¥ These results are somewhat sensitive to regression specifications. For example, if we add absolute latitude
to the list of regressors or take away linguistic fractionalization, the values of the coefficients on the oil
measures may change significantly. The overall pattern, however, remains the same for a wide variety of
specifications. The relevant coefficients are always negative and usually strongly significant in equations
(4) and almost always statistically insignificant in equations (5).

12



are 0 (i.e., it is a regression in deviations from the means): y = b;x;+byx,te . Letr =
Cov(x1,x2)>0. Then, it is straightforward to show that if Cov(y,x,) is small relative to
Cov(y,x), or if these covariances have different signs, the sign of ob,/0r is opposite of
the sign of Cov(y,x;). Therefore, if Cov(y,x;)>0 and we replace x; with fitted GDP
values, z, such that Cov(z,x;) <r, the coefficient of x; in the OLS regression of y on z and
x2 would be greater than b,. Note, however, that this effect does not necessarily hold in a
regression with more than two variables, because of the presence of other variables that
in general correlate with x; and z.

We also run similar regressions using our two mining measures instead of oil
measures. As Table 4 demonstrates, mining output as a share of GDP, a measure used by
S&S, has a highly significant negative sign in regression (4) but becomes insignificant in
regression (5). When we use per capita mining output, the coefficients are not significant
in either regression although the point estimate changes from negative in regression (4) to
positive in regression (5).

In addition, we used different indicators of institutional quality such as “control of
corruption” and “government effectiveness” from World Bank Governance (2005). Not
surprisingly, the results were similar to those for the rule of law measure and we do not
present them here. Instead, in Table 5 we show the results of a similar exercise based on
one of the regression equations in Leite and Weidmann (1999).” Again, when we use the
actual 1970 GDP, our natural resource variables tend to increase corruption and at least
for one of the indicators this effect is statistically significant. When we use fitted 1970
GDP data, however, this significance disappears.

Similar results obtain when we examine the relationship between education and
natural resources investigated by Gylfason (2001) and Gylfason and Zoega (2002a) who
regress enrollment rate on measures of natural resource dependence controlling for initial
per capita income. The results using our measures of mineral resource dependence are

presented in Table 6.'° When the actual per capita GDP data are used as a control, the

’ We run only a slightly abbreviated simplest regression from Leite and Weidmann, because we feel it is
sufficient to make our point. Also, we focus on the indicators of mineral wealth as explanatory variables,
because Leite and Weidmann did not present a regression that used only oil wealth. Our results for the oil
wealth indicators are similar to those for the mineral wealth indicators.

' Gylfason (2001) uses the share of natural capital in total wealth of the country as a measure of resource
dependence (see World Bank, 1997). Because the focus of our paper is on the “point source” resources, we

13



coefficients of our natural resource measures are always negative although usually not
statistically significant. In the regressions that employ fitted values of GDP the
corresponding coefficients are always positive, once significantly.

There is some evidence, however, that mineral resource wealth may affect some
relevant factors even after we perform the adjustment described above to control for its
effect on GDP. In particular, our data do not reject Gylfason and Zoega’s (2002b) claim
that mineral resource endowment has negative effect on income inequality, although in
most cases our adjustment weakens their result. Table 7 shows regressions similar to
theirs with and without our adjustment.'' When we measure mineral wealth as a share of
mining output in GDP, its coefficients are positive and significant in both types of
regressions. When we use the per capita mineral output, its coefficient is positive and
significant at 5% level in regression (4) but in regression (5) the coefficient’s p-value
increases to 0.11. Note also, that the same types of regressions for various oil wealth

indicators do not produce evidence of statistically significant effect of oil on inequality.

4. Conclusions

Contrary to the claims of the literature on the curse of natural resources, the large
endowments of oil or other minerals do not slow down long-term economic growth. We
have demonstrated this by focusing on the level of per capita GDP rather than on the rates
of growth over any given period of time. Our reasoning is simple. If Country A has a
higher per capita GDP than Country B, Country A must have experienced faster long-
term growth than Country B. In addition, we have shown that the negative effect of large

endowments of “point-source” resources on institutions claimed in the literature is at least

use instead the measures of mineral resources that we used in the earlier regressions. We note, however,
that Gylfason’s results hold even after our adjustments if we use his measure of natural wealth. The
statistical reason for this is that the share of natural wealth of a country is strongly negatively correlated
with the per capita GDP. Also, Gylfason runs this regression as part of a structural model that he estimates
using SUR estimation procedure, but he asserts that the OLS results are not substantially different from
SUR. Therefore, for the sake of simplicity, we estimate a single equation for school enrollment.

" Our regressions are different from Gylfason and Zoega’s in three respects. First, to keep our results
comparable with earlier regressions, we use a different measure of mineral wealth, and second, we do not
include squared per capita GDP, because we are using logarithms. Linear regressions that include squared
GDP term do not change our qualitative results with respect to the sign and significance of the mineral
wealth coefficient. In addition, similarly to the enrollment equation (see above) Gylfason and Zoega’s
inequality regression is part of a structural model. Again, they report that their OLS estimates are “almost
identical to the SUR estimates.”

14



partly due to the use of initial GDP values as control variables. Large natural resource
endowments appear to increase per capita GDP without a simultaneous improvement of
the country’s institutions, at least in the medium term. Because of this and because
institutions in countries with few natural resources are positively correlated with GDP,
the use of GDP as a control in a regression of the quality of institutions on oil or mineral
wealth biases the results towards a negative effect of natural resources on institutions.
Oil-rich countries have on average a relatively high per capita GDP without the
corresponding improvement in their institutions. Therefore, according to their GDP, they
should have good institutions. Because their institutions are poor relative to industrialized
countries with similar GDP levels (i.e., they are at the level where they would have been
if the country had no oil) the regression assigns a negative coefficient to the measure of
oil wealth. In this situation, however, it is wrong to say that oil wealth has caused a
deterioration of institutions. It simply has not improved them. At the same time, we have
been able to confirm that the presence of mineral wealth appears to result in greater
income inequality.

We conclude that while mineral wealth might have some negative consequences

for a country, the general curse of natural resources does not seem to exist.
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APPENDIX

Data Descriptions

Variable Description and Source

ABSLAT Absolute Latitude. Source: Sala-i-Martin et al (2004)

AVELF Ethnolinguistic fractionalization. Average of five different indices of
ethnolinguistic fractionalization, which is the probability of two
random people in a country not speaking the same language.

Source: Sala-i-Martin et al (2004)

EUROPE Dummy variable for a European countries

LATAM Dummy variable for Latin American countries

EAST Dummy variable for East Asian countries

PCGDPO0 Logarithm of per capita GDP in year 2000. Calculated from per capita
GDP in year 2000. Source: World Development Indicators.

PCGDP70 Logarithm of per capita GDP in year 1970. Calculated from per capita
GDP in year 1970. Source: World Development Indicators.

PCGDP70P Fitted values of logarithm of per capita GDP in year 1970 from
regression (3)

ENGFRAC Fraction of population speaking English. Source: Sala-i-Martin et al
(2004)

RULELAW Rule of law index for 1998. Source: World Bank Governance
Indicators (1996-2005)

P60 Enrollment rate in primary education in year 1960. Sala-i-Martin et al
(2004)

IPRICE1 Average investment price level between 1960 and 1964 on purchasing
power parity basis. Sala-i-Martin et al (2004)

MALFALG66 Index of malaria prevalence in 1966. Sala-i-Martin et al (2004)

DENS65C Costal (within 100 km of coastline) population per costal area in year
1965. Sala-i-Martin et al (2004)

LHCPC Log of hydrocarbon deposits in year 1993. Source: Sala-i-Martin et al
(2004)

PCOIL7098 Logarithm of one plus the sum of the country’s oil output in barrels per
year in 1970 and in 1998 divided by the sum of the country’s
populations in the same years. Oil output is from BP Statistical Review
(2005)

OILGDP7098 Logarithm of one plus the ratio of the sum of oil output in 1970 and
1998 to 1970 GDP. Oil output is from BP Statistical Review (2002)

MINING Logarithm of one plus the share of mining in the country’s GDP.
Calculated from Sala-i-Martin et al (2004)

PCMINING Logarithm of one plus mining output per capita. Calculated from
MINING.

CTRLCORRUP | Index of control over corruption in year 1998. Source: World Bank
Governance Indicators (1996-2005)

REVCOUP Number of revolutions and military coups. Sala-i-Martin et al (2004)
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YRSOPEN

Number of years economy has been opened between 1950 and 1994.
Sala-i-Martin et al (2004)

SAFRICA Dummy variable for Sub-Saharan African countries

ENROLL6598 | Gross secondary enrollment rate from 1965 to 1998. Source: Gylfason
and Zoega (2002a)

GINI Gini coefficients. Due to the lack of a uniform data source, not all

coefficients are for the same years, although all of them belong to the
1983 to 2002 period. Source: Human Development Report (2004).
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Table 1. Dates of first commercial extraction of oil
for major world producers

Year of first
Country commercial extraction
OPEC
Algeria 1965
Indonesia 1883
Iran 1920
Iraq 1923
Kuwait 1938
Libya 1957
Nigeria 1960
Qatar 1939
Saudi Arabia 1944
United Arab
Emirates 1965
Venezuela 1917
NON-OPEC
Canada 1920
Mexico 1901
Norway 1969
UK 1918
US 1859
Sources:

http://reference.allrefer.com/country-guide-study/indonesia/indonesia108.html
http://www.busman.gmw.ac.uk/abh/archive5.htm
http://reference.allrefer.com/country-guide-study/mexico/mexico72.html
http://www.hydro.com/en/about/history/1946 1977/1969 1.html
http://www.bp.com/genericarticle.do?categoryld=2010597 &contentld=2015164
http://www.bp.com/genericarticle.do?categoryld=2010597 &contentld=2015164
http://www.absoluteastronomy.com/encyclopedia/p/pe/petroleum.htm
http://www.eia.doe.gov/emeu/cabs/contents.html



http://reference.allrefer.com/country-guide-study/indonesia/indonesia108.html
http://www.busman.qmw.ac.uk/abh/archive5.htm
http://reference.allrefer.com/country-guide-study/mexico/mexico72.html
http://www.hydro.com/en/about/history/1946_1977/1969_1.html
http://www.bp.com/genericarticle.do?categoryId=2010597&contentId=2015164
http://www.bp.com/genericarticle.do?categoryId=2010597&contentId=2015164
http://www.absoluteastronomy.com/encyclopedia/p/pe/petroleum.htm
http://www.eia.doe.gov/emeu/cabs/contents.html

Table 2A.

The Effect of Oil Wealth on Per Capita GDP

(Dependent variable: Logarithm of per capita GDP in 2000)

Variable 1 2 3 4 5 6 7
ABSLAT 044+ %% 0487**%*  (0.478%** .014
(.006) (.007) (.006) (.010)
EUROPE 2.324%%% D 2SEFEE D 410%** .576
(.274) (.296) (.272) (.405)
LATAM 1.605***  1,665%** 1.812%%* T04% %
(.191) (.193) (.179) (.226)
EAST 124 %% 1.295%** 1.201*** 162
(.271) (.265) (.244) (.321)
RULELAW 1.040%**  1,125%**  1.208*** J18T*
(Instrumented) (.311) (.322) (.341) (.390)
P60 1.826%**  1.605%** 1.427*%  1.612%%*
(.508) (.551) (.617) (.428)
IPRICEL1 -.002 -.001 -.001 -.001
(.001) (.002) (.002) (.001)
MALFALG66 -.296 -2.93 -.356 -.025
(:317) (.332) (.331) (.264)
DENS65C .000 .000 -.000 .000%*
(-000) (.000) (.000) (.000)
LHCPC L078%** 050%** L055%**
(.016) (.015) (.015)
PCOIL7098 6029.79%** 3260.394%*
(972.471) (1254.508)
OILGDP7098 11.312%** 6.207**
(1.676) (2.458)
No. obs. 107 110 110 93 88 88 93
F-test value 86.27 85.10 97.12 .882 .873 .865 .908

Notes: robust standard errors for regressions 1 through 3 and standard errors in

regressions 4 through 7 are in parentheses; *** - significant at 1% level; ** -

significant at 2% level; * - significant at 10% level.
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Table 2B. The Effect of Mineral Wealth on Per Capita GDP
(Dependent variable: Logarithm of per capita GDP in 2000

Variable 1 2 3 4 5 6 7
ABSLAT 050%** Q57 *** .007 011 .017
(.007) (-007) (.013) (.012) (.013)
EUROPE 1.924%%* 2 065%** .644 585 .647
(.312) (.235) (.469) (.431) (.422)
LATAM 1.386***  1,654%** 1,067*** 1.210%** 670%**
(.212) (.219) (.204) (.188) (.217)
EAST J993k*k ] 333kE* 576 547 424
(:291) (:317) (.419) (3.860) (.340)
P60 1.876%** 1 .855%** 1 643%**
(.517) (.527) (.442)
IPRICE1 -.001 -.001 -.000
(.001) (.002) (.001)
MALFALG66 -.386 -.402 -.139
(.313) (.317) (.251)
DENS65C .000 .000 .000
(.000) (.000) (.000)
RULELAW 1.255%**  1.319%**  1.024%** 1, 127%** .697
(Instrumented) (.341) (.318) (.3006) (.325) (.438)
PCMINING 2071 %** .060* .048 .074%*
(.035) (.035) (.031) (.032)
MINING 5.562%%* 2.715%* 3.104%**
(1.167) (1.144) (1.117)
No. obs. 104 123 101 117 87 93 87
F-test value 70.87 61.61 .838 .823 .887 .873 .909

Notes: robust standard errors for regressions 1 and 2 and standard errors in regressions 3
through 7 are in parentheses; *** - significant at 1% level; ** - significant at 2%

level; * - significant at 10% level.
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Table 3A. The Effect of Oil Wealth on the Rule of Law (geographic controls)

(Dependent variable: Rule of law index)

Variable 1 2 3 4 5 6
PCGDP70 378F** 306%** 325k
(.058) (.056) (.056)
PCGDP70P 1.162%** 1.120%%** 1.134%%%*
(.200) (.183) (.182)
ABSLAT .019%** 024 %% 022 %%
(.005) (.005) (005)
EUROPE .186 294 270 -1.787***  _]1.802%**  _] 835%**
(.221) (.207) (.206) (.630) (.587) (.584)
EAST LOT8F** AOTF** A43%* -.196 -465%* -.513%
(.179) (.171) (.170) (.276) (.260) (.257)
LATAM -.500%** -.363* -.364* S1.715%%% ] 75T7RRR 1] T34k
(.167) (.155) (.155) (.319) (.302) (.300)
ENGFRAC 591k 504%** AB5¥H* 784 ¥ ** JT56%** JT60***
(.218) (.180) (.178) (.281) (.209) (.207)
AVELF -.301 -.170 -.189 -.068 -273 -.293
(.229) (.212) (.210) (.281) (.250) (.247)
LHCPC -.034%** -.016
(.012) (1.293)
PCOIL7098 -361.510 861.476
(940.609) (1085.907)
OILGDP7098 -12.167* -8.20 ***
(6.834) (7.043)
No. obs. 93 103 102 105 106 105
F-test value 53.35 54.60 55.98 34.60 41.44 42.76

Notes: robust standard errors are in parentheses; *** - significant at 1% level; ** -

significant at 2% level; * - significant at 10% level.
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Table 3B. The Effect of Oil Wealth on the Rule of Law

(Dependent variable: Rule of law index)

Variable 1 2 3 4 5 6
PCGDP70 AT 8H** AT6F** AT 5wk
(.085) (.083) (.082)
PCGDP70P ATT3EEE A96%** AR ***
(.096) (.099) (.100)
P60 .001 .099 -.008 574 479 445
(.400) (.385) (.389) (.356) (.374) (.382)
IPRICE1 -.002 -.002 -.002 .000 -.000 -.000
(.001) (.001) (.001) (.002) (.002) (.002)
MALFALG66 -.293 -.202 -276 -412 -.290 -.345
(.257) (.248) (.253) (.264) (.271) (.269)
DENS65C .000* .000* .000* .000*** .00 *** .00 ***
(.000) (.000) (.000) (.000) (.000) (.000)
ENGFARC 490 576* 465 .641% .589* .655%
(.318) (.307) (.304) (.324) (.322) (.316)
AVELF -.119 -.040 -.104 .387 247 230
(.325) (.312) (.315) (.331) (.356) (.351)
LHCPC -.027 -.017
(.018) (.018)
PCOIL7098 -5488.684 *** 303.379
(1894.228) (1425.215)
OILGDP7098 -29.671%** -16.398*
(9.582) (9.010)
No. obs. 87 86 86 95 88 87
F-test value 20.30 21.58 22.67 19.43 18.16 19.16

Notes: robust standard errors are in parentheses; *** - significant at 1% level; ** -

significant at 2% level; * - significant at 10% level.
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Table 4. The Effect of Mineral Wealth on the Rule of Law

(Dependent variable: Rule of law index)

Variable 1 2 3 4 5 6 7 8
PCGDP70  .313%%* D08%*%  A4gQ#k* 48] %*x
(053)  (.057)  (.084)  (.089)
PCGDP70P 1L116%%*%  1.096%** 450%*% (506%**
(.177) (180)  (.097)  (.101)
ABSLAT 022%%% (D 4kx
(.005)  (.005)
EUROPE 304 299 - -
(208) (212 1.775%%% ] 722%%x
(.570) (.575)
LATAM _356%  -342% - -
(153)  (.157) 1.726%%% ] 7]1%%x
(.289) (.293)
EAST 533%%x AgEHE -359 -530*
(167) (172 (.255) (.253)
ENGFRAC  .581%%* 582%%* 442 499 802%EE  720%EE  500% 563
(191)  (203)  (312)  (335)  (.223) (232)  (319)  (.345)
AVELF 114 184 136 -.079 -.146 -223 430 257
(212)  (217)  (323)  (336)  (235) (251)  (330)  (.363)
P60 054 002 578 426
(392)  (.409) (353)  (.391)
IPRICEI 002 -.002 .000 -.000
(001)  (.001) (002)  (.002)
MALFALG6 256 -285 -.395 -272
(256)  (.263) (263)  (275)
DENS65C 000% .000* 000%*% 0]+
(.000)  (.000) (.000)  (.000)
MINING -1.661* - -742 -1.077
(.764) 387 (.895) (1.161)
(1.152)
PCMINING -.009 -.045 030 011
(.024) (.039) (.027) (.040)
No. obs. 101 101 87 87 120 101 95 87
Ftestvalue 5729 5328 2266 1926  40.81 4247 1979 17.12

Notes: robust standard errors are in parentheses; *** - significant at 1% level; ** -

significant at 2% level; * - significant at 10% level.
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Table 5. The Effect of Mineral Wealth on Corruption

(Dependent variable: Index of control over corruption)

Variable 1 2 3 4
PCGDP70 094 %% 093 %%
(.033) (.035)
PCGDP70P 166%** J138%*
(.040) (.040)
RULELAW 902 %** 907 *** RT9*** 916%**
(.054) (.055) (.051) (.050)
REVCOUP -.154 -.132 -.029 -.136
(.135) (.137) (.130) (.134)
YRSOPEN 252% 261% 173 223*
(.133) (.136) (.124) (.134)
AVELF -.037 -.063 -.007 -.013
(.121) (.123) (.122) (.123)
SAFRICA 265 254%%* 267*** 337k
(.081) (.083) (.088) (.087)
MINING -.855* -215
(.457) (.465)
PCMINING -.005 .004
(.014) (.013)
No. obs. 100 100 115 100
Adj. R-square .944 .942 .930 .945

value

Notes: standard errors are in parentheses; *** - significant at 1% level; ** - significant at

2% level; * - significant at 10% level.
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