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Abstract
Does ownership matter for the oil curse? In this dissertation, I provide the first systematic
investigation of whether and how different ownership structures in the oil sector affect
economic and institutional dynamics in oil-rich countries. Altogether, the theoretical
arguments and empirical evidence suggest that ownership matters. Private ownership
leads to a better quality of institutions and also has a differential effect on economic
outcomes vis-à-vis state ownership. The findings also suggest that the economic effects
of ownership structures are influenced by the quality of pre-existing institutions. When
the institutional quality is good, state ownership leads to higher growth and welfare; but
when the institutional quality is poor, private ownership leads to higher growth and
welfare. The evidence in this dissertation contrasts the common belief in the resource
curse literature that institutional quality alone is decisive for the curse and that the
countries with weak pre-existing institutions inevitably suffer from the curse. This
dissertation has the following policy recommendation: to avoid the oil curse, countries
with weak institutions should adopt private ownership, while those with strong
institutions should adopt state ownership.
This dissertation has three parts. In the first part, I argue that the effect of oil abundance
on economic growth should vary with ownership structures, but it should also depend on
the quality of pre-existing institutions. When the institutions are weak, oil abundance
should have the most positive effect under private ownership; but when the institutions
are strong, oil abundance should have the most positive effect under state ownership and
control. The empirical evidence is consistent with the argument. In the second part, I
empirically show that ownership affects the overall well-being of citizens. Private
ownership has a differential effect on welfare than state ownership and the effect varies
with the quality of institutions. When the institutions are weak, private ownership leads
v

to higher welfare than state ownership, but when the institutions are strong, state
ownership leads to higher welfare than private ownership. In the final part, I argue and
empirically prove that ownership also affects the quality of institutions: private ownership
leads to a better quality of institutions than state ownership, as it generates incentives for
private oil companies to demand better institutions and for state leaders to supply better
institutions.
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Zusammenfassung
Spielt das Besitzverhältnis eine Rolle im Erdöl Fluch? In dieser Dissertation untersuche
ich zum ersten Mal systematisch, ob und wie unterschiedliche Eigentumsstrukturen im
Ölsektor die wirtschaftliche und institutionelle Dynamiken der ölreichen Länder
beeinflussen. Zusammenfassend sprechen sowohl Theorie als auch empirische Beweise
dafür, dass die Besitzverhältnisse eine entscheidende Rolle spielen. Privatbesitz führt zu
einer Verbesserungen der Qualität von Institutionen und hat ebenfalls einen anderen
Effekt auf wirtschaftliche Ergebnisse gegenüber Staatsbesitz. Darüber hinaus zeigen die
Ergebnisse, dass der Effekt der Besitzverhältnisse durch die Qualität der Institutionen
beeinflusst wird. Ist die Qualität der Institutionen hoch, führt Staatsbesitz zu höherem
Wachstum und Wohlstand; bei niedriger Qualität der Institutionen führt wiederum
privater Besitz zu höherem Wachstum und Wohlstand. Die Ergebnisse dieser Dissertation
widersprechen der allgemeinen Auffassung der Ressourcen Fluch Literatur, dass alleine
die Qualität der vorherrschenden Institutionen entscheidend für den Fluch sind und, dass
Länder mit schwachen Institutionen unausweichlich dem Fluch unterworfen sind. Die
Dissertation hat folgende Handlungsempfehlung: Länder mit schwachen Institutionen
sollten den Besitz des Öls in private Hände geben, um dem Erdöl-Fluch zu entgehen.
Diese Dissertation ist in drei Kapitel untergliedert. Im ersten Teil argumentiere ich,
dass der Effekt von Ölreichtum auf das Wirtschaftswachstum mit den Besitzverhältnissen
zwar variiert, aber von der Qualität der vorherrschenden Institutionen abhängt. Ist die
Qualität der Institutionen schwach, wird Ölreichtum in Privatbesitz die positivsten
Effekte auslösen; sind die Institutionen stark, wirken sie sich jedoch am Stärksten unter
Regierungsbesitz und -kontrolle aus. Die empirischen Daten beweisen dabei meine
These. Im zweiten Kapitel beweise ich empirisch, dass Eigentum den Wohlstand der
vii

Bürger beeinflusst. Privatbesitz hat einen anderen Effekt auf Wohlstand als
Staatseigentum und der Effekt verändert sich mit der Qualität der Institutionen. Bei
schwachen Institutionen führt Privatbesitz zu einem größeren Wohlstand als Staatsbesitz,
aber bei Institutionen mit guter Qualität führt Staatsbesitz wiederum zu höherem
Wohlstand als Privatbesitz. Im letzten Kapitel argumentiere und beweise ich, dass die
Besitzverhältnisse auch einen Effekt auf die Qualität der Institutionen haben: Im
Vergleich zu Staatsbesitz verbessert privater Besitz die Qualität der Institutionen durch
Anreize für privatwirtschaftliche Forderungen nach besseren Institutionen und daraus
resultierende Initiativen der staatlichen Organe diese zu erfüllen.
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Chapter 1
Introduction

1.1. Why study ownership?
Should countries that discover natural resources be thrilled or worried? Should citizens
rejoice or mourn when state leaders receive large resource revenues? These are questions
that have dominated the policy arena of resource-abundant countries since the last two
decades. At first these questions may seem bewildering, as resources have conventionally
been considered beneficial for economic growth. However, empirical evidence suggests
that resource abundance can have adverse effects on the economy. Starting with the
seminal work of Sachs and Warner (1995), a large body of literature has developed which
suggests that on average resource-rich countries perform worse than resource-poor
countries in terms of economic growth (e.g., Gylfason et al., 1999; Auty, 2001, Arezki
and van der Ploeg, 2011). This paradox underpins what is today widely known as the
‘resource curse’ puzzle.
Many scientific studies have sought to explain the phenomenon of the resource curse.
The early explanations for it focus on declining terms of trade for primary commodities
(Prebisch, 1950), and lack of linkages between resource extraction enclaves and the rest
of the economy (Hirschman, 1958). More recent explanations focus on what is called the
‘Dutch Disease’: they postulate that resource booms divert economic activities in ways
that are counterproductive (Bruno and Sachs, 1982; Sachs and Warner, 1999). However,
none of these purely economic theories are sufficient, as they do not explain why state
1

leaders fail to adopt policy measures to mitigate the problems. More recent studies
therefore examine the problem through the lens of political economy (Rosser, 2006). The
underlying argument in the political economy theories of the resource curse is that
resources have adverse effects because they generate rents which affect the behavior of
state leaders and cause them to make ineffective economic decisions (e.g. Mitra, 1994;
Krause, 1995; Karl, 1997, Auty, 2001; Torvik, 2002). This argument gains credibility in
the light of empirical findings that not all resources are a curse. Only ‘point source’
resources which generate large and easily appropriable rents for the state, such as oil,
have adverse effects (Isham et al., 2005; Bulte et al., 2005; Sala-i-Martin and
Subramanian, 2013). While the political economy literature focusses on the extent and
ease of appropriability of resource rents by state leaders as mediating variables, it neglects
an important dimension that affects both these factors – that is, ownership of resources.
In this dissertation, I use quantitative empirical analysis to investigate whether ownership
of resources matters for the curse. I focus on oil resources, as they have been associated
with worst effects and have received most attention in the literature. There is in fact a
wide belief that the resource curse is overwhelmingly an oil curse (Ross, 2012).
Oil ownership, in this dissertation, is defined as the right to exploit oil resources.
Although oil wealth of a country belongs to all citizens of the country1, the state, being
the protector of the public interest, has the right to decide who will exploit the nation’s
oil wealth. The state can undertake the task of exploitation itself or can grant the rights to
private agents. In the case of the former, a national oil company (NOC) is established
which exploits and sells oil and directly receives the proceeds from oil exploitation.
However, in the case of the latter, private oil companies exploit and sell oil and are the
direct recipients of oil revenues. The state, in this case, derives oil rents not directly
through NOCs, but rather indirectly through taxing private oil companies. Thus states do

1
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not always have direct control over oil revenues. The type of ownership that exists in the
oil sector determines the level of control that state leaders can exert over oil rents, which
in turn can affect their ability to appropriate and misallocate them.
Although the political economy literature recognizes that a state’s discretion over
resource rents may not always be unhindered, it neglects the dimension of ownership. It
focusses only on the institutional environment. The argument here is that the preexistence of strong institutions makes it difficult for state leaders to appropriate resource
rents and direct them towards unproductive purposes (e.g. Torvik 2002; Lane and Tornell,
1996; Tornell and Lane, 1999; Robinson et al., 2006). This argument is corroborated by
empirical evidence which shows that resources are not a curse in countries where the
quality of pre-existing institutions is good. That is, the level of corruption is low, the rule
of law is strong, property rights are secure, and bureaucracy is effective (e.g. Mehlum et
al., 2006a,b; Boschini et al., 2007; Rode, 2012). As a result, a lot of emphasis has been
laid in the literature on strengthening institutions in order to escape the curse and witness
higher growth from resource wealth.
The studies which regard institutional quality to be the most important factor hindering
the state, however, are based on the implicit assumption that resource rents always accrue
directly to the state. In the case of oil, this assumption may still assume credibility in the
1970s and 1980s when most oil deposits were owned by the state, but is no longer valid
today. Since the late 1980s, many oil-rich countries, including Gabon, Equatorial Guinea,
Yemen, and Kazakhstan, have adopted private ownership in the oil sector. This changing
trend towards private ownership largely stems from techno-economic factors. Many
onshore and shallow water offshore fields are depleting, and new developments (such as
deep water offshore drilling) require complex technologies and large investments which
are more forthcoming from private oil companies, particularly foreign oil companies
(Wolf, 2009). Also, many new oil deposits are increasingly being discovered in poor
3

countries which do not have the financial and technical capability to develop oil fields on
their own. These countries are increasingly making changes in their legislations in order
to attract greater private investments (Ross, 2012, p.8-9; Asiedu, 2013). Private
ownership is generally operationalized through the signing of concessionary contracts
between the state and private companies. These contracts give private companies the
exclusive right to develop oil deposits over a tract of land for a given number of years
(usually 20-40 years). Private companies can also be involved in the oil sector even if
they do not assume ownership. In many countries such as Brunei, Iran, Qatar, Nigeria,
and United Arab Emirates, states have retained ownership but have transferred
operational and management control to private oil companies, mainly foreign oil
companies. Transfer of control is usually done through production-sharing contracts.
Under these contracts, private companies extract oil on behalf of the state and in return
receive a share of the produced oil as payment. Over the past few decades, state ownership
with control vested with private companies has become quite common. It, in fact, has
become more common than a scenario where states assume both ownership and control.
Given the current empirical reality of variations in oil ownership and control (broadly
referred to as ownership structures), most existing studies that ignore this dimension and
implicitly assume state ownership and control over oil become inadequate in explaining
the oil curse. While the phenomenon of the oil curse was initially restricted to lower
growth, it has now become multidimensional and also involves political ills such as higher
civil conflicts (e.g. Collier and Hoeffler, 2004); lower levels of democracy (e.g. Ross,
2001; Andersen and Ross, 2013); and worsening of the quality of institutions such as the
rule of law, corruption and bureaucratic effectiveness (e.g. Aslaksen, 2007; Busse and
Gröning, 2013). The existing theories which explain the prevalence of these ills in oilrich countries have also neglected variations in the ownership of oil. For instance, the
rentier state theory – which is the most celebrated theory for explaining why oil leads to
4

poor quality of institutions and causes authoritarianism – postulates that when states
receive direct revenues from oil extraction, they use it in ways that hinder the
development of strong institutions and a representative political system (see e.g. Ross,
2001). The rentier state theory is based on the underlying assumption that states have
direct access to oil rents. But this assumption is valid only when there is state ownership
in the oil sector. Although some scholars explicitly identify state ownership to be the
potential explanation for most of these problems (e.g. Quinn, 2008; Ross, 1999, 2012),
no systematic investigation has been conducted in this regard. Also, what remains unclear
is if state ownership is indeed the disease or part of the disease, can private ownership be
a potential cure. Does private ownership lead to better economic and political outcomes
than state ownership? Also, does transfer of operational and management control to
private companies leads to different results from state ownership?
The studies that provide some evidence with respect to the effect of ownership are by
Luong and Weinthal (2010) and Wegenast (2015). Luong and Weinthal (2010)
qualitatively analyze how different ownership structures in the oil sector affect the
spending and taxation policies adopted by state leaders. Using oil-rich economies of the
former Soviet Union as case studies, they show that state ownership leads to poorer policy
outcomes than private ownership. Similarly, Wegenast (2015) shows that state
ownership, and not private ownership, affects the potential for conflicts in oil-rich
countries. These two studies suggest that ownership indeed influences the internal
dynamics in oil-rich countries and thus should not be neglected. Differences in ownership
structures can play an important role in explaining why some oil-rich countries suffer
from economic and political problems, while others do not. This underlines the need to
revisit the oil curse phenomenon and examine the effect of ownership structures on other
political and economic dimensions. In this dissertation, I develop novel arguments on
how different ownership structures affect economic and institutional outcomes in oil-rich
5

countries. I then quantitatively test them using a novel database on ownership structures
developed by Luong and Weinthal (2010). This database provides categorical data for
three types of ownership structures prevailing in oil-rich countries of the developing
world: state ownership with control, state ownership without control, and private
ownership. The classification of state ownership as ‘with control’ versus ‘without control’
is based on which agent assumes operational and management control over oil. Under
state ownership with control, the state assumes control over oil, while under state
ownership without control, private oil companies (mainly foreign oil companies) assume
control over oil.
In examining the effect on economic outcomes, I focus on: (1) economic growth, (2)
welfare. While most existing studies focus only on growth for gauging the economic
performance of oil-rich countries, growth is not a holistic measure of the overall wellbeing of a country. In fact, the performance of a country with regard to growth may not
have a parallel to its performance with regard to welfare. From a policy perspective, what
also matters is how the standard of living of the people, particularly those belonging to
the poorer strata of the society, is affected. In examining the effect on institutions, I focus
on the following: quality of bureaucracy, security of property rights, rule of law, and
corruption. These are the most studied institutional dimensions in the literature. I study
the effect of ownership on institutions because institutions have been identified to play a
decisive role in determining whether oil-rich countries achieve greater prosperity.
I also examine whether the quality of pre-existing institutions influences the
relationship between ownership and economic and institutional outcomes. It is possible
that the effect of ownership on economic well-being and future institutional development
varies depending on the initial institutional conditions. While the importance of initial
institutional quality has been emphasized in the broader resource curse literature, it has
been neglected in the existing studies on oil ownership and its effect. To the best of my
6

knowledge, this dissertation is the first systematic study that brings together both
ownership and institutional quality in one framework and analyze their importance in
determining whether oil-rich countries benefit from their oil wealth or suffer from the
curse.
The results of this dissertation would have important implications for policy. In recent
years, many countries, including Kenya, Uganda, Tanzania, Madagascar, and Zimbabwe
have discovered large amounts of oil. While these countries are looking at oil
development as a means to achieve higher growth and development, skeptics believe that
these countries cannot escape the oil curse as they possess weak institutions (Ross Olanya,
2012; Manyak, 2015). This belief stems from the existing knowledge that the presence of
strong pre-existing institutions alone can help resource-rich countries in attaining higher
growth. While intensive discussions are underway on the policies that could be adopted
to strengthen the institutions of these countries, no concrete solution has been identified
so far. What gives rise to more pessimism is that these countries not only possess weak
institutions, but also stand a chance of witnessing further decay in the quality of
institutions once oil extraction starts. Although few studies point towards different policy
actions by identifying state ownership, and not weak pre-existing institutions, to be the
root cause of lower growth and stunted institutional development (e.g. Quinn, 2008; Ross,
2012), a more rigorous and systematic analysis is required to make informed policy
decisions.
This dissertation, by systematically analyzing the effect of different ownership
structures, sheds light on whether ownership matters for the oil curse and whether
choosing the right ownership structure can help oil-rich countries in achieving higher
economic and institutional development. It also sheds light on whether choosing an
appropriate ownership structure alone can lead to better results or whether it necessarily
requires the pre-existence of strong institutions. This knowledge would be useful for
7

countries in Africa and elsewhere in the world for adopting appropriate policies to avoid
the curse and maximize the benefits of oil to the nation.
In the remainder of this introduction, I provide an outline of the dissertation with the
summary of main arguments and findings. I also briefly discuss the methodological issues
and the measures that I adopt to ensure that the estimation results permit causal inferences.

1.2. Main arguments and findings
This dissertation consists of three substantive components, which make up chapters 2 to
4. Chapter 2 investigates whether the effect of oil abundance on economic growth varies
with ownership structures. Chapter 3 investigates whether variations in ownership
structures matter for welfare. Chapter 4 investigates the effect of different ownership
structures on the quality of institutions. The main arguments and findings of each chapter
are summarized below.

Chapter 2: Revisiting the oil curse: Does ownership matter?
In this chapter, I argue that the effect of oil abundance should vary with ownership
structures and should also be influenced by the quality of pre-existing institutions. When
the institutional quality is poor, oil abundance should have the most positive effect under
private ownership. But when the institutional quality is good, oil abundance should have
the most positive effect under state ownership and control. I test my argument by
analyzing pooled time-series cross-sectional data of a sample of oil-exporting countries.
The empirical evidence provides support for the argument. The evidence also suggests
that oil abundance affects growth only when states retain both ownership and control.
When states retain ownership but transfer control to private companies, oil abundance has
no significant effect on growth. This chapter contributes to the political economy
literature by providing systematic evidence that the type of ownership matters for
8

economic growth. It also contributes by showing that the quality of pre-existing
institutions – which has been neglected in the existing studies on ownership – is
important. However, it alone is not important in determining growth outcomes, as is
commonly believed in the literature. Oil-exporting countries can escape the growth curse
by adopting an appropriate ownership structure given their pre-existing institutional
circumstances. That is, countries with weak institutions can escape the curse by adopting
private ownership, while those with strong institutions benefit by adopting state
ownership and control.

Chapter 3: Oil ownership and welfare
While the results on the ownership-growth nexus provide optimism, they cannot be
generalized to welfare. Welfare, in this dissertation, is defined as the overall well-being
of citizens and particularly of those belonging to the poorer strata of the society. It is
possible that the welfare impact of ownership differs from the growth impact. Therefore
in this chapter, I investigate whether and how different ownership structures affect
welfare. Using child mortality rate as the primary measure of welfare, I analyze pooled
time-series cross-sectional data of a sample of oil-rich countries. The estimation results
suggest that transfer of operational and management control to private companies does
not affect welfare, but ownership does. Private ownership has a differential effect on
welfare as compared to state ownership. The results also show that the effect of ownership
is influenced by the quality of pre-existing institutions. In countries with weak
institutions, private ownership leads to higher welfare than state ownership, while in
countries with strong institutions, state ownership leads to higher welfare than private
ownership. These results are consistent with the findings of chapter 2. This suggests that
ownership affects both growth and welfare in a similar way. In other words, adopting an
appropriate ownership structure, given the pre-existing institutional circumstances, can
9

help countries in not only achieving higher economic growth, but also in improving the
quality of life of the people.

Chapter 4: Does oil ownership affect institutions?
While chapter 2 and chapter 3 show that the effect of ownership is influenced by
institutions, this chapter analyzes whether institutions can themselves be endogenous to
ownership. The existing studies predict that oil abundance leads to lower quality of
institutions. The argument is that oil rents reduce the incentives of state leaders to supply
and non-state agents to demand better institutions. In this chapter I argue that this
mechanism should be valid only when there is state ownership in the oil sector. When
there is private ownership, private oil companies should demand better institutions from
the state, and the state should find it in its interest to supply better institutions. As a result,
private ownership should lead to a better quality of institutions than state ownership. I
test this argument using pooled time-series cross-sectional data of a sample of oil-rich
countries. The empirical evidence provides support for the argument. The estimation
results show that private ownership improves the quality of institutions, particularly the
strength of property rights, effectiveness of bureaucracy, and the quality of legal system.
The results also suggest that a mere transfer of operational and management control to
private companies does not affect institutions. It is the prevalence of private ownership,
and not merely private control, which brings about improvements in the quality of
institutions.

1.3. Endogeneity issues
In this dissertation, the empirical evidence is based on pooled time-series cross-sectional
data of a sample of oil-rich countries. Since the analyses are based on observational data,
a common concern would be if the findings reflect causal relationships. Given that most
10

of the research on the resource curse is based on cross-country comparisons, scholars are
laying more stress on using alternative methods to overcome the problems of omitted
variable bias, poor measurement of variables, and reverse causality. The use of
instrumental variable approach is considered to be ideal for demonstrating causality.
Many studies in recent years have used or proposed instruments for oil wealth. The most
commonly used and discussed instruments include oil reserves (e.g. Stijns, 2005;
Brunnschweiler and Bulte, 2008) and oil discoveries (e.g. Cotet and Tsui, 2013; Lei and
Michaels, 2014). However, none of these instruments have been found to be satisfactory
on the grounds that they are poorly measured and not exogenous (Torvik, 2009; Ross,
2015).
While a country’s true oil endowment is determined by geography and hence
exogenous, there is no way to obtain information about it. The only information that we
can obtain is about the resources which are discovered and estimated. The discovery of
resources depends upon various factors which include efforts undertaken for exploration,
technologies used, oil prices which determine the viability of exploration activities,
legislations, and institutions. In fact, the classification of estimated resources as reserves
also depends on the price of oil, the state of technology, and financial and political
institutions (see UN, 2010 for details). Both oil discoveries and reserves are thus
endogenous to economic and institutional dynamics prevailing in oil-rich countries.
Given the unavailability of valid instruments, I resort to other measures to overcome the
endogeneity problems usually associated with observational studies.
To reduce the problem of omitted variable bias, I use fixed-effects estimation which
deals with unobservable time-invariant confounders. I also control for a wide range of
time-varying factors that can be correlated to both ownership structures and the dependent
variable of interest. In chapter 2, I refer to the literature by Barro (1991) and Sala-i-Martin
et al. (2004) to account for variables which have been found to be important for economic
11

growth. In chapter 3, I account for a large number of variables identified to be robust
determinants of welfare. In chapter 4, I refer to the literature by Acemoglu et al. (2001,
2002) and Easterly and Levine (2003) for identifying the determinants of institutional
quality. I also control for a wide range of covariates used in previous studies on the oilinstitutional nexus. Using a novel database developed by the International Monetary Fund
(Giuliano et al., 2013), I also account for dynamics in other sectors of the economy. This
addresses the possibility that privatization of oil can be accompanied by reforms in other
sectors of the economy, which can be driving changes in the economic and institutional
outcomes of a country. To account for shocks that are common to all countries, I use year
dummies which further reduces the concern of omitted variable bias.
To address the problem of reverse causality, I use higher lags of explanatory variables.
However, given that using higher lags may not completely overcome the problem, I
conduct additional robustness checks, which suggest that the results for the main variables
of interest are not biased due to reverse causality. I also account for the possibility of
measurement error in the case of some variables such as institutional quality and conduct
an appropriate test in this regard. Recognizing that the accuracy of statistical inference
does not only depend on obtaining unbiased point estimates but also on obtaining accurate
standard errors, I use relevant measures wherever errors do not meet classical
assumptions. For instance, in many models I use clustered standard errors which allow
for correlation of the errors within countries. And in the models where the number of
clusters is small, I also use the methods suggested by Cameron et al. (2008) and Cameron
and Miller (2015) to estimate standard errors and p-values. This guards us against the
possibility of making invalid inferences due to a bias in the estimated standard errors.
The above measures and other robustness checks (as discussed in detail in the
following chapters) give us confidence that the findings in this dissertation reflect a causal
relationship.
12

Chapter 2
Revisiting the oil curse: Does ownership matter?

2.1. Introduction
One important finding in the development literature is the presence of a negative
relationship between resource abundance and economic growth. This paradox has
received significant attention from policymakers and academic scholars over the past few
decades. While the focus was initially on resource-rich countries in general, attention
started shifting in the 1970s and 1980s to oil-exporting countries in the developing world.
Oil-exporting countries received unprecedented windfall profits during the oil booms of
the 1970s. This led to high expectations about their future growth prospects. Yet they
grew more slowly than their oil-poor counterparts. Some of the countries even witnessed
a decrease in their per capita output. Nigeria, for instance, received around $350 billion
(1995 $) from oil exports during 1965-2000. Yet its per capita output in 2000 was 30%
lower than that in 1965 (Sala-i-Martin and Subramanian, 2013; Deacon and Rode, 2012).
Similarly, Venezuela, which has been a significant beneficiary of the oil booms of the
1970s, witnessed a decrease of 1.4% per annum in per capita output during 1970-90 (Lane
and Tornell, 1996). Iraq’s and Gabon’s per capita income also decreased by 85% and 45%
respectively between 1980 and 2006 (Ross 2012, p.1).
The disappointing economic performance of oil-exporting countries has given rise to
the contention that oil abundance is detrimental to growth. But a few scholars claim that
13

oil abundance is not responsible for poor economic growth. Rather, it is the presence of
state ownership in the oil sector which causes adverse economic effects (Ross, 1999,
2012; Quinn and Conway, 2008). This claim, however, has not been validated through a
systematic quantitative analysis. Most studies on the oil curse overlook ownership as an
explanatory variable (e.g., Gelb et al., 1988; Karl, 1997). The studies which look at natural
resources broadly and question the assumption that resource abundance by itself is an
economic curse also neglect the issue of ownership. They investigate only the role of
institutional quality and claim that institutional quality is decisive for the resource curse.
That is, countries with strong institutions – low corruption, strong property rights
protection, strong rule of law, and effective bureaucracy – at the time of resource
development benefit from their resource wealth; but those with weak institutions suffer
from the curse (e.g., Lane and Tornell, 1996; Tornell and Lane, 1999; Robinson et al.,
2006; Mehlum et al., 2006a,b).
This chapter addresses the following questions: Is state ownership really responsible
for the worse effect of oil abundance on economic growth? Does a shift away from state
ownership leads to better growth outcomes? In the past few decades, many countries have
transferred ownership of oil to private companies, particularly foreign companies. Despite
this, there is no systematic knowledge on how private ownership in the oil sector affects
economic growth. The existing knowledge is limited to the effect of private versus state
ownership on firm-level efficiency and profitability indicators (e.g. Megginson et al.,
1994; Victor, 2007; Wolf, 2009; Eller et al., 2011). Also, as mentioned in chapter 1,
variations in oil-development strategies are not limited to only state and private
ownership. There are variations even within state ownership. In many countries, states,
while assuming their ownership, have not retained control over operations and
management. Instead, they have transferred control to foreign oil companies through
production-sharing contracts. But scholars who predict that state ownership is responsible
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for lower economic growth do not account for variations within state ownership. This
raises the question whether transfer of control to foreign oil companies leads to a
differential effect of state ownership on economic growth.
In this chapter, I investigate whether the effect of oil abundance on economic growth
differs across the three ownership structures – that is, state ownership with control, state
ownership without control, and private ownership. I also investigate whether pre-existing
institutional conditions – which have been found to play a decisive role in the broader
resource curse literature – influence the growth effect across different ownership
structures. Using a fixed-effects panel estimation method, I analyze pooled time-series
cross-national data of 20 oil-exporting developing countries during the period 1984-2005.
The estimation results show that the effect of oil abundance on growth differs across
ownership structures and is also influenced by the quality of pre-existing institutions.
When there is state ownership and control, oil abundance reduces growth when the
institutions are weak, but increases growth when the institutions are strong. On the other
hand, when there is private ownership, oil abundance increases growth when the
institutions are weak, but reduces growth when the institutions are strong. The results also
show that under state ownership, oil abundance affects growth only when the state retains
control over operations and management; when the state transfers control to foreign oil
companies, oil abundance has no significant effect on growth.
The overall results suggest that the type of ownership matters for the growth curse.
Also the quality of pre-existing institutions plays a determining role. But it alone is not
decisive for the curse as predicted by the existing studies in the resource curse literature.
Oil-exporting developing countries, which are the usual suspects of the growth curse, can
in fact witness higher growth if they adopt an appropriate ownership structure given their
pre-existing institutional circumstances. According to estimates in this chapter, during
1984-2005, Iraq  with extremely weak institutions  could have escaped the curse and
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witnessed 1.1% higher growth from every percent increase in oil production to GDP if it
would have adopted private ownership instead of state ownership and control in the oil
sector.
This chapter takes forward the study by Luong and Weinthal (2010) on ownership
structures. As mentioned in chapter 1, Luong and Weinthal provide a qualitative analysis
of how ownership structures affect taxation and spending policies in oil-rich countries.
Analyzing five oil-rich countries of the former Soviet Union during 1990-2005, they
show that oil wealth leads to poor taxation and spending outcomes only when there is
state ownership. When private investors have a more prominent role in the oil sector, oilrich countries witness better fiscal outcomes. This chapter relates to the study by
Brunnschweiler (2009), who did an exploratory analysis of the effect of oil ownership on
growth using a sample of 27 transition countries of the former Soviet Union, and Central
and Eastern Europe during 1990-2006. The author uses the database on ownership
structures developed by Luong and Weinthal and finds that all ownership structures lead
to higher growth and that state ownership with control contributes most positively to
growth. However, as the author herself suggests, the results are not reliable: the sample
used in the study consists of only six oil-rich countries which, during the period examined,
have limited variability in the ownership structures adopted by them.
In another study, Brunnschweiler and Valente (2013) investigate whether domestic
(both state and private) control in the oil sector has a differential effect on domestic
income vis-à-vis foreign control and mixed domestic-foreign control. Analyzing 68 oilproducing countries during 1867-2008, they find that mixed domestic-foreign control
generates higher income than foreign and domestic control alone. This study, however,
deviates from the focus on state versus private ownership and hence does not address the
question whether state ownership is responsible for poor economic growth and whether
the shift away from state ownership produces different results. It also use a very long time
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series which can be problematic as the oil world has changed significantly since the 1970s
and the 1980s (see Ross, 2012 for a detailed discussion). As Andersen and Ross (2013)
also discuss, ignoring structural changes and extending datasets backward to pre-1970 era
can lead to misleading inferences.
Also none of the existing studies on oil ownership investigate the role of pre-existing
institutional quality in influencing the effect of different ownership structures. They
implicitly assume that the effect of ownership is monotonic and independent of the
institutional circumstances prevailing in a country. Brunnschweiler and Valente (2013)
did account for the effect of political regimes (i.e. whether democracy, autocracy or
anocracy) on the relationship between oil control rights and domestic income. However,
the type of political regime is not a good indicator of the quality of a country’s institutions
– that is, the effectiveness of bureaucracy, the rule of law, the incidence of corruption,
and the strength of property rights protection. In theory, we expect democratic countries
to have strong institutions. However, in reality, there are many democracies which are
characterized by poor policies and weak institutions, and many autocracies which have a
good institutional environment.
In the next section, I begin by discussing existing arguments on oil and ownership and
their limitations. I then provide a more complete explanation of how different ownership
structures can affect economic growth and how the effect can vary depending on the preexisting institutional circumstances in a country.

2.2. Theoretical framework
According to the existing literature, oil abundance produces negative consequences for
the economy because of the inability of state leaders to manage oil revenues effectively.
International oil prices have been highly volatile since the 1970s (Ross, 2012, p.51). The
volatility of oil prices produces large fluctuations in a state’s oil revenues and necessitates
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state leaders to adopt prudent policies. These include saving a fraction of surplus during
booms in order to enable adjustments during busts. However, evidence in the literature
suggests that oil-exporting countries engage in excessive spending during booms and to
an extent that it surpasses the level of oil revenues (Gelb et al., 1988; Tornell and Lane,
1999). The increase in spending is often facilitated by borrowing against oil revenues,
which results in a large debt burden on these countries. Moreover, spending is often
directed towards wasteful activities. These include provision of a wide array of subsidized
goods and services for the population at large and investments in inefficient ‘whiteelephant’ projects such as building the largest airport in Saudi Arabia, a man-made river
in Libya, a mountaintop resort in Venezuela, and a new capital city in Nigeria (Gary and
Karl, 2003, p.22). The inefficient and unrestrained spending by state leaders during
booms has been identified as the main transmission mechanism leading to lower
economic growth in oil-exporting countries (Davis et al., 2001; Manzano and Rigbon,
2007; Ross, 2012; Torres et al., 2013).
The question of why do state leaders fail to adopt effective spending and saving
policies has been one of the central puzzles of the oil curse. One explanation for this is
that oil booms induce myopia and over exuberance in state leaders which cause them to
engage in unrestrained wasteful spending (Mitra, 1994; Krause, 1995). However, as Ross
(1999) points out, this explanation is incompatible with the findings of Shafer (1994) and
Karl (1997) that state leaders are often well-informed about the perils of the oil booms.
Ross (2012) in his seminal work explains that state leaders make seemingly irrational
spending decisions because they face high social pressure from the citizens. He argues
that citizens in oil-exporting countries recognize their rights to benefit from the nation’s
oil wealth and support leaders only when they believe that the spending by leaders is
commensurate with the massive oil windfalls that they receive during booms. Given that
the revenue and expenditure accounts are not made public in many of the oil-exporting
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countries, the beliefs of the citizens are formed based on the popular perception of what
accrues to the state during oil booms and their observations about different projects and
programs undertaken by the state. Thus to remain in power and maintain political support,
state leaders – both in democracies and autocracies – engage in excessive spending on
outlays which are more visible to the citizens even though inefficient1.
Luong and Weinthal (2010), however, claim that the citizens’ perception of oil
revenues and in turn their expectations from state leaders regarding distribution of
benefits depend on the structure of ownership in the oil sector. They argue that when oil
deposits are owned by the state, citizens’ expectations for distribution of benefits are
large, as they believe that state leaders receive significant revenues. But when ownership
is transferred to private companies, citizens’ expectations reduce, as they now receive a
signal that state leaders are not receiving the full amount of oil proceeds. According to
Luong and Weinthal, these expectations are realized by state leaders and accounted for in
their decision making calculus. As a result, spending and saving patterns in oil-rich
countries vary with ownership. That is, when there is state ownership, state leaders engage
in populist-style spending that has a high degree of visibility such as universal subsidies
and grandiose public work projects. But when there is private ownership, they save and
invest oil rents more efficiently. Luong and Weinthal (2010) also provide support for their
argument by using case studies of oil-rich economies of the former Soviet Union.
Given that the spending policy of the state is the main causal channel linking oil
abundance to growth, the arguments and findings of Luong and Weinthal have given rise
to the following prediction: oil abundance would be most harmful to growth under state
ownership and less so under private ownership (see Brunnschweiler, 2009). However,
there are two points of consideration here: First, citizens’ expectations for distribution of

1

As discussed by Ross (2012, p.77-80), oil-rich autocrats spend a large amount of money to satisfy popular
demands. There have been many instances in the past where attempts made by the autocrats to cut down
on subsidies and other public benefits have resulted in widespread protests, uprisings, and demonstrations
against the authoritarian government.
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benefits alone cannot determine how oil revenues are managed in a country. Much also
depends on the discretion that state leaders have with regard to the spending of oil
revenues. I argue that the type of ownership structure in the oil sector determines the
discretion that state leaders can exert over oil revenues, which should affect spending and
in turn growth outcomes. Second, the existing theories on ownership overlook an
important dimension, that is, the quality of pre-existing institutions. I argue that the
institutional environmental in a country should influence the ownership-growth nexus. I
discuss these points in detail below.

Degree of discretion with state leaders
When there is state ownership, state leaders often have direct control over oil revenues
through National Oil Companies (NOCs). This facilitates channelization of oil rents
towards wasteful expenditure. NOCs are often used as the primary vehicle for dispensing
subsidies, distributing patronage, and making other unproductive expenditure (Hults,
2007; Brumberg and Ahram, 2007; Lwanda, 2011). There are often no mechanisms that
can prevent the exploitation of NOCs by the state leaders. The accounts of NOCs are
generally hidden from the public, not only in oil-rich autocracies but also in oil-rich
democracies of the developing world (Ross, 2012, p.60-61). There is no internal
monitoring, as state officials often chair the NOCs board of directors and appoint its other
members on political grounds (Tordo et al., 2011, p. 27).
Even external monitoring mechanisms such as stock markets fail to serve as
deterrents. NOCs where the state holds 100 per cent shares are anyway not listed on the
stock exchange and are opaque. There is also not much reliable information available for
NOCs where the state holds majority shares (say 51 per cent) but there is an active stock
market for the remaining shares: majority state ownership creates illiquidity in the market
and reduces the incentives of stock market participants to acquire information about the
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company (Holmström and Tirole, 1993). There is also no market for corporate control as
NOCs face a soft budget constraint  that is, they receive subsidies from the state and are
protected from bankruptcy, takeovers and closures (Nolan and Thurber, 2010, p. 20;
Victor, 2013, p. 449).
However, when there is private ownership, state leaders do not have direct access to
oil revenues through NOCs. This reduces their ability to engage in unrestrained wasteful
spending. Under private ownership, NOCs either do not exist or have a marginal role.
The main authorities dealing in the oil sector are the bureaucracies in charge of taxing
and regulating private companies (e.g. Ministry of Oil or equivalent). These bureaucracies
cannot facilitate the state’s control over the oil sector and its profits in a way that a NOC
can (Sarbu, 2014, p. 2). Operations by private companies also bring in a certain level of
transparency in the oil sector. The financial interests of private companies are served only
when they disclose information about their operations to shareholders, potential investors
and partners. Foreign oil companies, in particular, are also required to adhere to
internationally-recognized accounting standards and are subject to international pressure
for transparency and other norms, especially since the late 1980s. The relative
transparency of private operations makes it difficult for state leaders to interfere in private
companies and impose political obligations on them.
There can be a possibility of corrupt privatization. Corrupt state leaders can transfer
ownership to those who have well-established connections with them, or who offers
bribes and political favors in return of access to resources. In this case, state leaders can
find it easier to collude with private companies to manipulate the accounts, conceal
information about the company’s fundamentals, and distort operations to meet political
goals. However, there is a large literature which suggests that the value of private
companies cannot be dissipated for long, as private companies are subject to the scrutiny
of markets and face a credible threat of bankruptcy and takeovers (see Shirley and
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Walsch, 2000).
There have been instances of corrupt privatization of the oil sector in the past – the
most publicized example being that of Russia in the early 1990s. The Russian state
transferred ownership to private companies with the prime objective of colluding with
them and stripping oil resources for their personal and political benefits. However, there
is evidence that when the private oil companies in Russia faced hard budget constraints
during the financial crisis of 1998, they started investing in long term efficiency and
profitability, instituted oversight mechanisms for internal monitoring, increased
transparency of their operations and revenues, and demanded clear separation from the
state2. Thus, even with corrupt privatization, the extent of state leaders’ ability to distort
private operations to meet political objectives remains limited. I thus expect that private
ownership would lead to better growth outcomes than state ownership, as it not only
reduces the expectations of citizens (as argued by Luong and Weinthal, 2010), but also
the ability of state leaders to engage in unfettered distribution of oil rents.

Now the question is: what would be the effect when states assume ownership but transfer
operational and management control to foreign oil companies? Would state ownership
without control lead to higher growth than state ownership with control? The answer
seems to be, ‘yes’. When there is state ownership without control, NOCs do not develop
oil deposits on their own. This should reduce the ability of state leaders to cloak oil
revenues in secrecy and exert full discretion over their distribution. However, when only
the control is transferred, and not ownership, NOCs continue to play a dominant role in
the oil sector. They often participate with foreign oil companies in the conduct of
operations and are involved in day-to-day management decisions. This enables state
leaders to distort private oil operations for meeting their personal and political agendas

2

Interviews conducted with Russian oil companies and other stakeholders by Luong and Weinthal (2010,
p. 173-175).
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(Bindemann, 1999; McPherson, 2010, p. 273). I thus expect that growth outcomes with
state ownership without control would not be as good as that with private ownership.
Private ownership should lead to the most positive effect on growth vis-à-vis both state
ownership with control and state ownership without control.

Institutional environment
While formulating the expectation that state ownership would lead to lower growth than
private ownership, it is implicitly assumed that states are ruled by self-interested leaders
whose only concern is retaining power, even if it is at the expense of social welfare. This
assumption, however, undermines the role of constraints that can affect the state leaders’
ability to pursue their utility at the expense of citizens’ welfare. It also precludes the
possibility of benevolent state leaders who, even with no constraints, choose to maximize
social welfare as against their personal gain. State leaders can in fact adopt good policies,
either because of their own will or because of certain constraints on them, resulting in a
good institutional environment where there is respect for private property, the level of
corruption is low, the rule of law is strong, and the bureaucracy is effective. When the
pre-existing institutional environment is good, the dynamics could differ.
I argue that the existing proposition in the literature that under state ownership state
leaders face high pressure from the citizens for distribution of benefits should be valid
only when the institutions are weak. When the institutions are strong, social pressure on
state leaders should not be as high. Rather, citizens should be more willing to accept
restraints on the state’s spending during booms, as they should feel confident that the
unspent oil surplus would not be squandered. This argument is, in fact, consistent with
the study by Alesina et al. (2008), which finds that citizens demand higher spending from
the state only when the political system is corrupt. Lower social pressure should, in turn,
enable state leaders to save oil rents and/or make wise investment decisions instead of
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spending them immediately on inefficient projects. Also when the institutions are strong,
NOCs are unlikely to become the vehicle for meeting personal and political agendas of
state leaders. Instead they should be commercially driven and have autonomy from
political interference. The rational organization of NOCs should in turn increase
operational efficiency and generate greater revenues for productive investments (Marcel,
2006, p.3). In this case, state ownership is unlikely to have the worse growth effect.
Instead it should lead to efficient management of oil revenues which in turn should lead
to higher growth. In fact, in the presence of strong institutions, state ownership should
lead to even better growth outcomes than private ownership.
When there is private ownership, states do not receive oil revenues directly through
NOCs. Rather they derive their share of revenues through taxation of private oil
companies. The extent to which state leaders can undertake productive investments in the
country, thus, depends on how effectively they can tax and regulate private companies.
Good state leaders with citizens’ welfare as the priority are likely to impose effective
taxation policies and stringent regulations. However, even with the most effective
policies, it is difficult to extract optimal tax revenues from private companies. Private
companies operate with the sole objective of maximizing profits and thus always have
incentives to hide their income and evade taxes in order to increase their profits. In fact,
with increased vertical integration of oil companies, hiding of income through semi-legal
means such as transfer pricing has become relatively easy.
Stiglitz (2007) argues that the incentives to evade taxes are higher when the expected
penalties from doing so are not too great. When the institutions are weak and the property
rights are insecure, the expected penalty for tax evasion is very high  as even a suspicion
by state leaders that private companies are not paying the prescribed taxes can result in
an outright expropriation of oil assets. In the last few decades, many international laws
have come up to protect private companies against expropriation. However, they have
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hardly been effective (Monaldi, 2001; Brunnschweiler and Valente, 2013, p.11). Given
this, paying taxes can still be a relatively inexpensive way for private companies to secure
their property rights. However, when the institutions are strong and the property rights
are secure, the penalty for tax evasion (usually in the form of fines) is relatively low. This
can increase the private companies’ incentives to evade taxes. In either case, detecting
tax evasions and regulating private companies can put enormous strain on a state’s
resources and divert them away from productive uses.
I thus expect that when the institutions are strong, state ownership would lead to
higher growth than private ownership, as it minimizes the diversion of oil revenues away
from productive investments in a country. State ownership with control, in particular,
would have the most positive effect due to the absence or limited involvement of private
companies in the oil sector and hence the limited possibilities for diversion of oil
revenues.

In sum, the overall discussion suggests that the effect of oil abundance on economic
growth would vary with ownership structures and would also be influenced by the quality
of pre-existing institutions. When the institutional quality is poor, oil abundance would
have the most positive effect under private ownership. But when the institutional quality
is good, oil abundance would have the most positive effect under state ownership and
control. The next section provides the methodology and data used to test this hypothesis.

2.3. Methodology and data
I first test whether the effect of oil abundance on economic growth varies with ownership
structures. I study a sample of oil-exporting developing countries during the period 1984-
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20053. The countries in the sample are selected on the basis of the following criteria: oil
production should be at least 10% of the GDP, and net oil exports should constitute at
least 50% of the total exports during the period under consideration. This is the
conventional criteria used in the literature and is also consistent with the World Bank’s
definition of mineral-exporting countries (e.g., Karl, 1997; World Bank, 1993, p.329).
Data on oil production and exports are taken from Ross (2013), and data for GDP and
total exports are obtained from the World Bank’s World Development Indicators. The
above criteria gives the list of 20 countries for which sufficient information is available
(see Table B.1 in Appendix B for the list of countries).
It is important to note here that I study oil-exporting countries and not oil-rich countries
in a broader sense. Oil-rich countries also include the following: 1) countries which may
have large endowments of oil but have not yet started extracting oil, 2) countries which
may be producing oil but it does not constitute a significant productive sector in the
economy and/or a significant commodity for exports. If we go by the existing literature,
most problems with oil are not due to its mere presence but due to its significance in the
economy. By studying the above set of countries where oil is an important productive
sector and the dominant commodity for exports, I am essentially studying a set where oil
is most likely to lead to lower growth as per the conventional literature. This sample
would have been problematic if I were merely trying to determine whether oil abundance
is a growth curse – as the countries included in the sample represent the most likely cases
for it. However, this is not my concern here. Rather, what I am to determine in this chapter
is whether countries which are most likely to suffer from the curse witness different
growth outcomes depending upon the type of ownership in the oil sector. I estimate the
following model using a panel fixed-effects estimation method.

3

1984 is the starting year for the analysis as data for certain variables such as institutional quality (discussed
further in this section) are available only since 1984.
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𝐺𝑖𝑡 = 𝛽1 + 𝛽2 𝑜𝑖𝑙𝑖𝑡 + 𝛽3 𝑜𝑠𝑖𝑡 + 𝛽4 (𝑜𝑖𝑙𝑖𝑡 𝑜𝑠𝑖𝑡 ) + 𝛽5 𝑥′𝑖𝑡 + ∝𝑖 + 𝜖𝑖𝑡

(1)

where 𝑖 is the country and 𝑡 is the year index. The dependent variable, 𝐺, is the growth
rate of real GDP per capita. The main independent variables of interest are 𝑜𝑖𝑙 and its
interaction with 𝑜𝑠. 𝑜𝑖𝑙 refers to oil abundance and 𝑜𝑠 refers to ownership structures.
𝑥 is the vector of control variables, ∝𝑖 is the country-specific error component and 𝜖𝑖𝑡 is
the idiosyncratic error term. I use one-year lagged values of all independent variables to
reduce the problem of endogeneity arising from reverse causality. Details of independent
variables are given below.

Oil abundance
There are two broad measures of oil abundance: stock-based measures and flow-based
measures. Stock-based measures relate to the endowments of oil resources that a country
possess, while flow-based measures relate to the resources that are exploited at any given
point in time. Stock-based measures are clearly not appropriate for this analysis, as the
behavior of agents in a society is not linked to in-situ oil wealth but rather to the oil wealth
which is extracted and could be appropriated. As discussed by Boschini et al. (2007,
2013), flow-based measures and particularly production-based measures are best for
measuring resource wealth that is “up for grabs”. I therefore use the natural log of oil
production to GDP as the measure of oil abundance.

Ownership structures
I use categorical variables for state ownership with control, state ownership without
control, and private ownership (Luong and Weinthal, 2010). These variables are coded
by reviewing each country’s constitution, mineral laws and regulations, and (where
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available) oil contracts between the state and private companies. The criteria used for
coding are as follows:

 State ownership with control: the state holds the rights to develop the majority of oil
deposits and holds the majority of shares (that is, greater than 50%) in the oil sector.
Foreign oil companies could participate in the oil sector but in forms that restrict their
managerial and operational control (for instance, as service subcontractors).
 State ownership without control: the state holds the rights to develop the majority of
oil deposits and holds the majority of shares in the oil sector. Foreign oil companies
participate in the oil sector and in forms that give them considerable managerial and
operational control (for instance, production-sharing contracts).
 Private ownership: private companies hold the rights to develop the majority of oil
deposits and hold the majority of shares in the oil sector, usually via concessionary
contracts.

In the empirical analysis the private ownership variable reflects the effect of ownership
assumed by foreign companies. Ownership by private domestic companies has been
extremely rare. None of the countries in my sample have adopted private domestic
ownership during the time period examined. In fact, even if we extend our horizon to
other countries in the developing world and analyze the period from the beginning of the
20th century, we find that only a handful of countries have adopted private domestic
ownership and that though for a limited time period4. Thus while I expect the effect of
private domestic ownership to also be consistent with the hypothesis, it is not possible to
test for it in this study. Investigating the effect of private domestic ownership on economic

4

These include Brazil (1891-1937), Venezuela (1904-1906), Romania (1924-1944), Guatemala (19491982) and Russia (1993-2004) (Luong and Weinthal, 2010).
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growth, perhaps by using alternative research designs, is left for future work.

Control variables
I control for variables that have been identified to be the most robust determinants of
growth in the literature (Barro, 1991; Sala-i-Martin et al., 2004). These include year
dummies, trade openness, institutional quality, secondary school enrollment rate, and
investment. The description of these variables along with data sources are given in
Appendix A. Descriptive statistics are given in Table B.2 in Appendix B. I use countryspecific fixed effects which account for the initial level of development (and in turn the
conditional convergence effect) and other time-invariant characteristics of a country such
as culture, geography and history.
To measure institutional quality (IQ), I construct an index by taking an average of the
four perception-based indicators available from the International Country Risk Guide
(ICRG) database. These include corruption, which assesses corruption within the political
system; law and order, which assesses strength and impartiality of the legal system and
popular observance of the law; bureaucratic quality, which assesses quality of the
bureaucracy and strength to govern without drastic changes in policy; and investment
profile, which assesses, among others, risk of expropriation and viability of contracts.
This method of measuring IQ is similar to the method used in previous studies (e.g. Keefer
and Knack, 2002; Mehlum et al., 2006a; Boschini et al., 2007). The IQ index ranges from
0 to 1, with higher values indicating better institutions.
ICRG is the most commonly used database for institutional quality indicators, as it
covers a wide range of countries over a long period of time starting from 1984. Other
databases for institutional quality indicators, such as the World Bank’s database
(Kaufmann et al., 2010), provide data only from 1996 onwards. This would not be
sufficient here for the analysis over time as the ownership data (discussed above) are
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available only until 2005. ICRG-based measures of institutional quality, however, have
been criticized by a few scholars: The first criticism is that these measures are based on
perceptions of the situation in a country and hence could be subject to perception biases
(Boschini et al., 2013). This, however, is not a concern in this study. I use a fixed-effects
estimation method which helps in circumventing country-specific perception biases.
The second criticism is that ICRG-based measures reflect institutional outcomes
achieved as a result of policy actions undertaken by state leaders and not actual rules
constraining their behavior (Glaesar et al., 2004). This criticism stems from two different
perspectives on institutions: the first perspective regards institutions as durable rules
constraining human behavior (e.g. North, 1981; Easterly and Levine, 2003), while the
other regards them as policy outcomes (e.g. Knack and Keefer, 1995). The rule-based
measures of institutional quality, however, do not account for good policy actions
undertaken by state leaders who operate relatively freely and do not face formidable
constraints. A country, for instance, may not have strong constraints on the decision
making power of state leaders but could still have a good institutional environment
because of the good policy decisions made by the state leaders. In this study, I am
interested in the quality of institutions that exists in a country, irrespective of whether it
is a result of institutionalized constraints on state leaders or good policy choices made by
unconstrained leaders. I therefore prefer outcome-based measures of institutional quality
which are reflected by the ICRG indicators.
The next section provides the estimation results. There are a total of 416 observations
which entail 108 county-periods for state ownership with control (Sc from hereon), 204
country-periods for state ownership without control (Swc from hereon) and 104 countryperiods for private ownership (P from hereon). I set Sc as the base category and evaluate
the effect of Swc and P in reference to that. Thus the coefficient 𝛽2 (or 𝛽2 /100 to be
precise) in equation (1) gives the marginal growth effect of oil abundance under Sc.
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𝛽4 indicates whether alternate ownership structures lead to higher (i.e. positive
coefficient) or lower (i.e. negative coefficient) growth. The marginal growth effect of oil
abundance under alternate ownership structures is given by [(𝛽2 + 𝛽4 )/100].

2.4. Results
I start with the parsimonious specification and include only oil abundance and its
interaction with ownership structures in the model. The results are presented in column
(1) of Table 2.15. The effect of oil abundance under Sc is significant and negative while
the differential effects of Swc and P are significantly positive. I sequentially add covariates
such as year dummies, trade openness and IQ to the baseline estimation. The results are
shown in column (2), (3) and (4). The inclusion of IQ results in the loss of two countries
and 26 observations from the sample. The results for the main coefficients of interest
remain consistent across the three specifications6.
In the subsequent columns, I add the remaining covariates, that is, secondary school
enrollment rate and investment. The inclusion of these variables results in the loss of three
more countries and 147 observations from the sample. The results show that oil
abundance still has a significantly negative effect under Sc. The magnitude of the negative
effect, in fact, increases. The differential effects of Swc and P continue to be significantly
positive. In the full model (column 6), 1% increase in the share of oil production to GDP
leads to a 0.5% decrease in growth rate under Sc. But the growth rates under Swc and P are
0.3% and 0.6% higher respectively7. There is no clear connection between growth and

5

Swc and P dummies are included in the model estimation, but the results are not shown for simplicity.
Also, in the sample most of the variation in the dummy variable P is cross-sectional rather than over time.
Hence it is not possible to get the estimates for P in a fixed-effects estimation model.
6
The results (available upon request) do not differ much when individual components of the IQ index are
used, or when the four components are compiled with weights obtained from factor analysis. Note that the
weighted IQ index is correlated to the simple additive index at 0.99.
7
In the models given in Table 2.1, I use robust clustered errors at the country level to deal with the problem
of serial correlation {present in specifications (2)-(5)} along with heteroskedasticity. The models, however,
do not have a large number of clusters. This could create a downward bias in the estimated standard errors.
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Table 2.1: Oil ownership and growth
(1)

(2)

(3)

(4)

(5)

(6)

Variables
Oil
Oil*Swc
Oil*P
Trade openness
IQ
Enrollment
Investment
Constant

Observations
R-square within
Number of countries
Year dummies

-18.39*** -15.76*** -22.16*** -19.05*** -31.13*** -53.69**
(2.420)
(2.782)
(4.189)
(5.009)
(8.187)
(20.82)
25.84*** 22.68*** 25.26*** 20.02*** 16.23*** 31.55**
(3.793)
(4.663)
(5.140)
(5.812)
(4.324)
(10.88)
38.97*** 35.25*** 37.77*** 22.01*** 35.26*** 56.42**
(4.137)
(4.233)
(3.733)
(6.221)
(11.57)
(24.51)
4.876*
2.488
17.83**
14.68
(2.692)
(2.428)
(7.614)
(11.04)
-6.887
6.968
3.582
(5.344)
(8.974)
(10.86)
-0.0211
-0.103
(0.0746) (0.0841)
4.524
(2.926)
7.338*** 7.334**
-9.679
5.725
-62.37*
-44.03
(1.686)
(3.445)
(10.57)
(8.318)
(32.76)
(49.69)
358
0.100
20
No

358
0.188
20
Yes

358
0.194
20
Yes

332
0.159
18
Yes

225
0.295
17
Yes

185
0.329
15
Yes

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the base outcome. Swc and
P dummies are included in the model estimation (results not reported). Robust (countryclustered) standard errors are given in parentheses. *, **, *** indicate that the estimates are
statistically significant at 10, 5 and 1 percent levels respectively.

other covariates in the sample. None of the covariates are significant.
I now test whether the three variables – oil abundance without and with interaction –
are jointly significant. Joint significance is confirmed at 1% level of significance in all
specifications except one (i.e. column 6) in which it is confirmed at 10% level of
significance. The results could be driven by influential observations, that is, observations

Cameron and Miller (2015) suggests that one can reduce the downward bias by scaling the residuals by √c
G
N−1
(where c =
∗
; G is the number of clusters, N is the number of observations, and k is the number of
G−1 N−k
regressors) and using critical values from T distribution with degrees of freedom equal to G − 1. STATA
already makes small-cluster adjustments in residuals, but the xtreg command (as used in the model
estimation) continues to use standard normal critical values. I, therefore, also estimate the models using T
(G − 1) critical values. The results (available upon request) show that the estimated standard errors and pvalues increase marginally but the coefficients still remain significant at the same levels.
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with high residuals and high leverage. To check for this, I use the DFITS index and
exclude observations with the index value larger than the absolute value of
2(k/n)^(1/2)(where 𝑘 is the number of independent variables including the constant and 𝑛
is the number of observations)(Belsley et al., 1980, p.28). The results remain robust in
terms of the sign and significance of the coefficients (see Table B.3 in Appendix B).
I also estimate the model using oil production per capita as a measure of oil abundance
instead of oil production to GDP. This helps us in determining whether the presence of
GDP in the denominator is biasing the results. The estimation results, as given in Table
B.4 in Appendix B, mostly remain significant. I use one-year lagged values of explanatory
variables to address the potential problem of reverse causality. Using higher lags,
however, does not eliminate the possibility of obtaining biased results. Therefore I also
estimate the models wherein I regress oil abundance and ownership dummies on the
growth rate of real GDP per capita. The coefficient of growth is not significant in both
models (results available upon request). This suggests that the results for the main
variables of interest in Table 2.1 are not biased due to reverse causality.
There could, however, be some concerns due to the presence of IQ in the model. IQ
could be highly correlated to the main variables of interest, that is, oil abundance and its
interaction with ownership structures. There are studies, for instance, which show that oil
abundance affects the quality of institutions (e.g. Leite and Weidmann, 2002; Isham et
al., 2005; Busse and Gröning, 2013). Also IQ could affect ownership and in turn be
affected by it. Quinn (2008), for instance, argues that state ownership of the most
important economic sectors could lead to higher corruption. Given this, it is possible that
the main variables of interest are estimated imprecisely and capturing a part of the effect
of institutional quality. Moreover, institutional quality variables could be subject to a
typical measurement error problem. In reality, we do not observe the quality of
institutions directly and it is possible that the proxy measure only captures a part of the
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true institutional quality, leading to endogeneity concerns (Hall and Jones, 1999;
Acemoglu et al., 2001).
One way to address these concerns is to use instruments for institutional quality. The
literature offers various instruments that can be used (see Mauro, 1995; Hall and Jones,
1999; Acemoglu et al., 2001, 2002). However, these are time invariant and hence cannot
be used in a fixed-effects estimation model. The common practice in the literature is to
use a cross-sectional or a pooled OLS estimation, and then use instruments for the
institutional variable (e.g., Boschini et al., 2013). However, doing so in this study could
lead to biased estimates for the main variables of interest, as both oil abundance and
ownership could be correlated to time-invariant factors such as geography, history,
culture etc. A country’s geography, for instance, could determine the level of investments
and the technologies that are needed to develop oil fields, and hence could affect the
choice of ownership as well as oil production. I therefore resort to other measures to
address the concerns related to IQ.
I look at the correlation between IQ, oil abundance, and ownership. Oil abundance and
ownership dummies are only modestly correlated with IQ (see Table 2.2). This suggests
that multicollinearity is not a major concern in the sample. The variance inflation factor
for the IQ variable is also low, estimated at 6.72 for the model given in column (6) of
Table 2.1. I also use alternative measures of institutional quality, that is, constraints on
the executive and the level of democracy. These measures are believed to reflect more
durable characteristics of a country’s political environment (Boschini et al., 2013). They
are thus likely to be less endogenous to oil abundance and ownership. Constraints on the
executive, in particular, is often used as a rule-based measure of institutional quality and
comes closest to measuring ‘durable’ constraints on state leaders. The results from using
the alternative measures of institutional quality are given in Table B.5 and Table B.6 in
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Table 2.2: Correlation matrix
Oil

IQ
Oil

IQ
1
-0.26*

Sc

-0.15*

0.15*

Swc
P
Trade openness
Enrollment
Investment

0.29*
-0.19*
-0.01
0.50*
0.24*

-0.07
-0.07
0.69*
-0.04
-0.14

Sc

Swc

P

Openness Enrollment

1
1
1
-0.58*
1
-0.34* -0.56*
0.02
0.08
-0.12
0.11
0.24* -0.41*
-0.21* -0.23* 0.44*

1
0.18*
0.07

1
0.01

Note: * denotes significance at 1% level. Figures in bold denote significance at least at 10%
level.

Appendix B. The results remain robust. But in the model which includes all the covariates,
the main variables of interest either assume significance at lower levels or become
insignificant. This, however, results due to elimination of countries from the sample and
decrease in the sample size. To check for the endogeneity of IQ due to measurement error,
I use a pooled OLS estimation method and conduct a regression-based Hausman test using
two of the most commonly used instruments, that is, latitude and population density (Hall
and Jones, 1999; Acemoglu et al., 2002)8. The test fails to reject the null hypothesis that
the IQ variable is exogenous. If the endogeneity of IQ is not a concern in the pooled OLS
specification, it is unlikely to be a concern in the fixed-effects estimation model.
I now test whether the results are robust to the inclusion of other covariates such as
population growth rate and terms of trade shocks. I also control for conflicts as it could
be correlated to not only growth but also to oil abundance (e.g. see Collier and Hoeffler,
2004; Lujala, 2010) and ownership (see Wegenast, 2015). The results are presented in
Table 2.3. Column (1) reproduces the results of column (6) from Table 2.1. The additional

The structural model is Git = β1 + β2 oilit + β3 osit + β4 (oilit osit ) + β5 𝐼𝑄it + β6 x′it + wit , where x´
is now the vector of covariates which includes year dummies, trade openness, enrollment and investment.
I suspect 𝐼𝑄 to be endogenous. I run the first stage reduced form regression, 𝐼𝑄it = β1 + β2 oilit +
β3 osit + β4 (oilit osit ) + β5 Z´it + β6 x′it + vit , where Z´ is the set of instruments. Then, I include the
estimated least square residuals, ṽit , in the structural equation and conduct a standard t test of significance
for ṽit .
8
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Table 2.3: Oil ownership and growth (with additional covariates)
(1)

(2)

(3)

(4)

-53.69**
(20.82)
31.55**
(10.88)
56.42**
(24.51)
14.68
(11.04)
3.582
(10.86)
-0.103
(0.0841)
4.524
(2.926)

-48.64**
(17.15)
32.57***
(8.334)
50.33**
(21.38)
15.98
(11.39)
7.483
(10.63)
-0.0149
(0.0660)
3.488
(2.862)
0.509***
(0.0868)

-49.50**
(17.00)
33.27***
(8.716)
52.24**
(20.91)
15.83
(11.69)
6.201
(13.37)
-0.0179
(0.0671)
3.676
(2.662)
0.502***
(0.0920)
0.143
(0.333)

-44.03
(49.69)

-56.98
(50.62)

-57.05
(50.91)

-46.00**
(20.67)
30.05***
(9.811)
52.93*
(29.83)
19.38
(17.10)
10.22
(19.29)
0.0835
(0.148)
3.468
(3.500)
0.179
(1.969)
0.126
(0.412)
0.0338
(0.0380)
-86.60
(84.03)

185
0.329
15
Yes

179
0.379
15
Yes

179
0.380
15
Yes

144
0.316
15
Yes

Variables
Oil
Oil*Swc
Oil*P
Trade openness
IQ
Enrollment
Investment
Population growth
Conflict
Terms of trade
Constant

Observations
R-square within
Number of countries
Year dummies

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the base outcome.
Swc and P dummies are included in the model estimation (results not reported). Huber-White
robust standard errors are given in parentheses. *, **, *** indicate that the estimates are
statistically significant at 10, 5 and 1 percent levels respectively.

control variables are added sequentially in column (2), (3), and (4). The results show that
the main variables of interest remain significant at conventional levels. Population growth
rate is significantly and positively associated with growth although it loses significance
in the full model (i.e. column 4). The coefficients of both conflict and terms of trade are
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insignificant9.
To sum up, the results so far suggest that the effect of oil abundance on economic
growth varies with ownership structures. The marginal growth effect of oil abundance
under Sc is significantly negative while the differential effects of Swc and P are
significantly positive. In the subsequent section, I test whether pre-existing institutional
conditions influence the growth effect of oil abundance across different ownership
structures.

2.5. Does institutional quality matter?
To investigate the effect of institutional quality, I modify the model given in equation (1)
to include a three-way interaction between oil abundance, ownership, and IQ. The model
that is now estimated is given below:

𝐺𝑖𝑡 = 𝛽1 + 𝛽2 𝑜𝑖𝑙 + 𝛽3 𝑆𝑤𝑐 + 𝛽4 𝑃 + 𝛽5 (𝑜𝑖𝑙 ∗ 𝑆𝑤𝑐 ) + 𝛽6 (𝑜𝑖𝑙 ∗ 𝑃) + 𝛽7 (𝑆𝑤𝑐 ∗ 𝐼𝑄) +
𝛽8 (𝑃 ∗ 𝐼𝑄) + + 𝛽9 (𝑜𝑖𝑙 ∗ 𝐼𝑄) + 𝛽10 (𝑜𝑖𝑙 ∗ 𝑆𝑤𝑐 ∗ 𝐼𝑄) + 𝛽11 (𝑜𝑖𝑙 ∗ 𝑃 ∗ 𝐼𝑄) + 𝛽12 𝑥 ′ + ∝
+𝜖

(2)

I omit the time and country subscripts from equation (2) for simplicity. 𝑥 includes IQ,
other covariates from equation (1), and also population growth rate, conflicts, and terms
of trade changes. The marginal growth effect of oil abundance under different ownership
structures is given in Table 2.4.

9

The results (available upon request) also remain robust to controlling for foreign direct investment,
inflation, and lagged levels of per capita GDP. Note that the model does not control for technologies
available for oil extraction, which is an important determinant of the choice of ownership. This is due to
difficulties in observing the variable. This, however, would not bias the results as oil-extraction
technologies are unlikely to have a direct effect on economic growth. They are likely to affect growth only
through their effect on the choice of ownership and the level of oil production. This is particularly true
given that oil extraction takes place in an economic enclave and does not have backward and forward
linkages with the rest of the economy – which otherwise could affect economic growth directly through,
for instance, technical spillovers (see Ross, 2012, p. 44-45).
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Table 2.4: Marginal growth effect of oil abundance
Marginal effect
Sc

𝛽2 + 𝛽9 𝐼𝑄

Swc

𝛽2 + 𝛽5 + (𝛽9 + 𝛽10 ) 𝐼𝑄

P

𝛽2 + 𝛽6 + (𝛽9 + 𝛽11 ) 𝐼𝑄

The results are presented in Table 2.5. The first column reproduces the results from
column (4) of Table 2.3. The second column presents the results from including the threeway interaction in the model. The results show that the estimated coefficient for 𝛽2 is
significantly negative while that of 𝛽9 is significantly positive. The positive coefficient
for 𝛽9 implies that as the value of IQ increases, the negative growth effect of oil
abundance under Sc reduces. What is interesting here is that the estimated value of 𝛽9 is
not only positive but is also greater than the estimated absolute value of 𝛽2. This means
that not only the negative effect under Sc reduces as the value of IQ increases but also
turns positive at a high enough value of IQ.
The marginal growth effect of oil abundance under Swc is negative when IQ is at its
lowest value, that is, zero. However, the negative effect decreases as the value of IQ
increases. Here also the negative effect turns positive at a high enough value of IQ, as the
estimated value of 𝛽9 + 𝛽10 is greater than the estimated absolute value of 𝛽2 + 𝛽5 . In
the case of P, the marginal growth effect of oil abundance is positive when the value of
IQ is zero. The positive effect reduces as the value of IQ increases. Interestingly, the
effect eventually turns negative given that the estimated absolute value of 𝛽9 + 𝛽11 is
greater than the estimated value of 𝛽2 + 𝛽6 . The institutional thresholds at which the
negative growth effect under Sc and Swc get reversed are 0.47 and 0.48 respectively. The
institutional threshold above which the positive growth effect under P turns negative is
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Table 2.5: Effect of institutional quality on the ownership-growth nexus
(1)

(2)

-46.00**
(20.67)
30.05***
(9.811)
52.93*
(29.83)
19.38
(17.10)
10.22
(19.29)
0.0835
(0.148)
3.468
(3.500)
0.179
(1.969)
0.126
(0.412)
0.0338
(0.0380)

-86.60
(84.03)

-146.6***
(36.49)
122.9**
(48.96)
186.0***
(32.69)
6.147
(9.646)
-215.6**
(79.07)
-0.0209
(0.117)
2.306
(3.357)
-0.538
(1.832)
0.201
(0.472)
0.0383
(0.0332)
309.2***
(78.33)
-260.2**
(96.73)
-399.0***
(79.75)
31.77
(69.70)

144
0.316
15
Yes

144
0.442
15
Yes

Variables
Oil
Oil*Swc
Oil*P
Trade openness
IQ
Enrollment
Investment
Population growth
Conflict
Terms of trade
Oil*IQ
Oil*Swc*IQ
Oil*P*IQ
Constant

Observations
R-square within
Number of countries
Year dummies

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the
base outcome. Swc and P dummies and their interaction with IQ are included
in the model estimation (results not reported). Huber-white robust standard
errors are given in parentheses. *, **, *** indicate that the estimates are
statistically significant at 10, 5 and 1 percent levels respectively.
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0.4410. To get better clarity on the marginal effects and their significance, I use the
relevant coefficients to calculate the marginal growth effect under different ownership
structures across different levels of institutional quality. I also use the variance and
covariance of relevant coefficients to generate the coefficient bands. The solid sloping
line in Figure 2.1 shows how the marginal growth effect of oil abundance changes with
the increase in the value of IQ, which is plotted on the horizontal axis. 90% confidence
intervals are given by dashed lines. They allow us to determine whether oil abundance
has a statistically significant effect on economic growth. It has a statistically significant
effect whenever the upper and lower bounds of the confidence interval are both either
above or below the zero line.
The histogram superimposed over the marginal effect plots gives the frequency
distribution for IQ. The scale for the distribution is given by the vertical axis on the righthand side of the graphs. Following the recommendation of Berry et al. (2012), I also show
a rug plot. It is a set of tick marks underneath each marginal effect plot. While the
histogram gives the overview of frequency distribution and a sense of the percentage of
observations that fall into various regions, the rug plot provides the precise location of
individual observations for the IQ variable.
Figure 2.1a shows the effect of oil abundance under Sc. The effect is significantly
negative until the IQ value of 0.41 but becomes significantly positive above the IQ value
of 0.55. The histogram shows that 33.7% of the sample observations have the IQ value
less than 0.42 and 28.9% of the observations have the IQ value greater than 0.55. Figure
2.1b shows the effect of oil abundance under Swc. The effect, although improving with
every unit increase in the value of IQ, is not significant at any value of IQ. Figure 2.1c
shows the effect of oil abundance under P. The effect is significantly positive until the IQ
value of 0.35 and becomes significantly negative above the IQ value of 0.86. Of the
10. The threshold for Sc is given by β2 /β9 and that for Swc is given by (β2 + β5 )/(β9 + β10 ). The threshold
for P is given by (β2 + β6 )/(β9 + β11 ).
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Figure 2.1: Marginal growth effect of oil abundance
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sample observations, 25.8% have the IQ value less than 0.36 while 3.5% have the IQ
value greater than 0.86.
Thus while oil abundance has no significant effect on growth under Swc, the results for
Sc and P are consistent with the hypothesis. When the institutional quality is poor, oil
abundance leads to higher growth under private ownership. But when the institutional
quality is good, oil abundance leads to higher growth under state ownership and control.
These results suggest that, to avoid the growth curse, oil-exporting countries with strong
institutions should adopt state ownership and control, while those with weak institutions
should adopt private ownership. The results contrast the existing knowledge that
institutional quality alone is decisive for the curse and that the countries with weak
institutions always witness lower growth from their resource wealth (e.g. Mehlum et al.,
2006a,b; Boschini et al., 2007). As we see here, the type of ownership structure matters.
Oil-exporting countries, even the ones with weak institutions, can avoid the growth curse
by choosing an appropriate ownership structure.
To put the results in perspective, I apply the estimates to Iraq – a country which
adopted state ownership and control and had extremely weak institutions during 19842005 (the IQ value being 0.18). The results suggest that Iraq witnessed 0.9% decrease in
growth from every percent increase in oil production to GDP during 1984-2005.
However, if it would have adopted private ownership during the same period, it would
have escaped the curse and witnessed 0.2% increase in growth from every percent
increase in oil production to GDP.

2.6. Concluding remarks
This chapter shows the importance of ownership in determining whether countries
witness higher growth from their oil wealth or suffer from the curse. It also shows that
the quality of institutions existing in a county is important and should not be neglected
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while studying the ownership-growth nexus. The effect of ownership on growth differs
very much depending upon the pre-existing institutional conditions in a country.
However, the results in this chapter contrast the common belief that institutions alone
determine the growth prospects of resource-rich countries and that the countries with
weak institutions inevitably suffer from the growth curse. The results show that oilexporting countries, irrespective of the institutional conditions, can escape the growth
curse if they adopt the right ownership structure. That is, countries with weak institutions
can escape the curse by adopting private ownership, while those with strong institutions
do better by adopting state ownership and control. These results are useful for countries
in adopting appropriate policies to avert the oil curse and tread on the path of higher
growth.
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Chapter 3
Oil ownership and welfare

3.1. Introduction
There is a large literature which shows that resource-rich countries perform poorly in
terms of economic progress as compared to resource-poor countries. The literature
focusses mostly on economic growth for judging the economic performance of resourcerich countries. However, growth is only one dimension of the overall well-being of a
country. Improvements in growth rate do not always translate into improvements in
welfare. There are many instances where countries with high growth rate have failed to
alleviate poverty and improve people’s lives, while countries with low growth rate have
succeeded in providing food security and meeting basic nutritional needs of the
population (Thomas et al., 2000). There is thus no monotonic relationship between
growth and welfare.
Realizing that the welfare implications of resource abundance may differ from the
growth implications, few scholars have investigated the effect of resource abundance on
human welfare (Ross, 2003; Bulte et al., 2005). They find that countries rich in resources,
particularly oil, are associated with higher poverty and lower human development levels.
Other studies also show that not all resource-rich countries witness lower welfare. Only
those with poor quality of institutions perform worse on welfare indicators (Daniele,
2011). These results are consistent with the large set of literature which claims that
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institutional quality is decisive for the resource curse. That is, countries with strong
institutions witness positive economic effects from resource wealth, while countries with
weak institutions suffer from the curse (e.g. Tornell and Lane, 1999; Mehlum et al.,
2006a, b; Robinson et al., 2006; Boschini et al., 2007).
However, in chapter 2, I show that institutional quality alone is not decisive for the
curse. Much depends on the type of ownership arrangement adopted by a country. I
analyze a sample of oil-exporting countries during 1984-2005 and find that countries,
irrespective of their institutional conditions, can escape the growth curse by adopting an
appropriate ownership structure. That is, countries with weak institutions witness higher
growth by adopting private ownership in the oil sector, while those with strong
institutions do better by adopting state ownership. While the results on the ownershipgrowth nexus are encouraging, they cannot be generalized to welfare – which I define as
the well-being of citizens and particularly of those belonging to the poorer sections of the
society. This raises the question whether ownership of oil matters for welfare. In other
words, does the relationship between ownership and growth have a parallel in the
measures of welfare?
In chapter 2 I argue that when the institutions are weak, state ownership of oil causes
state leaders to engage in unrestrained wasteful spending which leads to lower growth.
Such wasteful spending is, however, reduced when ownership is transferred to private
companies. Private ownership leads to more targeted and efficient spending by state
leaders and hence higher growth. I further argue that when the institutions are strong, state
ownership does not cause wastage of oil revenues. Rather, the revenues are spent
efficiently. Adopting state ownership, then, is better as it enables productive use of
resources which otherwise would be spent on regulating private oil companies and
detecting malpractices such as tax evasions which are pervasive among these companies.
So, if ownership of oil affects growth by influencing how oil revenues are managed in a
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country, then it should also affect welfare. For instance, if private ownership of oil leads
to more efficient spending by state leaders when the institutions are weak, then it should
also lead to a greater decline in poverty and improvements in welfare. There are currently
no studies that provide systematic knowledge on how ownership of oil affects welfare.
Such knowledge is important as it would aid policymakers in making more informed
policy decisions to avert the oil curse.
In this chapter, I use child mortality rate as the primary measure of welfare and provide
the first systematic investigation of whether ownership of oil affects welfare and whether
the effect varies depending on the quality of institutions. I also investigate if the effect of
state ownership on welfare differs according to whether states retain operational and
management control over oil (referred to as ‘state ownership with control’) or transfer
control to foreign oil companies (referred to as ‘state ownership without control’).
Chapter 2 shows that state ownership without control does not significantly affect growth.
However, what remains to be seen is if the same holds for the welfare measure. Using a
panel fixed-effects estimation method, I analyze pooled time-series cross-sectional data
of 41 oil-rich developing countries between 1984 and 2005.
The estimation results show that while the effect of state ownership without control is
not significantly different from that of state ownership with control, private ownership
leads to higher welfare than state ownership. The results also show that the welfare effect
of ownership is contingent on the quality of institutions. In countries with weak
institutions, private ownership leads to higher welfare than state ownership. But in
countries with strong institutions, state ownership leads to higher welfare than private
ownership. These results are robust to using alternative measures of welfare such as infant
mortality rate and life expectancy, controlling for a wide range of covariates, using
different lags of explanatory variables, and accounting for influential observations. The
overall results suggest that the type of ownership not only matters for economic growth
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but also for welfare. Also ownership affects both growth and welfare in a similar way.
The results also suggest that while the quality of institutions plays an important role, it
alone does not determine welfare outcomes as is commonly believed in the literature. Oilrich countries can improve welfare by adopting an appropriate ownership structure given
the pre-existing institutional conditions. That is, countries with weak institutions can
improve welfare by adopting private ownership, while those with strong institutions can
improve welfare by adopting state ownership.

3.2. Methodology and data
I first investigate whether and how ownership of oil affects welfare. I study a sample of
oil-rich developing countries during the period 1984-2005. These countries are selected
on the basis of the following criterion: oil production should constitute at least 10% of
the gross domestic product (GDP) during the period under consideration. Data on oil
production are taken from Ross (2013) and data for GDP are available from the World
Bank’s World Development Indicators. The above criterion gives the list of 41 countries
(see Table C.1 in Appendix C for the list of countries). It is important to note that while
in chapter 2 I analyze those countries where oil contributes significantly to the economy
and is also the main commodity for exports. Herein I study a broader set of countries
where oil assumes considerable economic significance, even if it is not the dominant
export commodity. The mechanisms discussed in chapter 2 should apply to this larger set
of countries as well. Analyzing the broader set of oil-rich countries thus helps in testing
the external validity of the claim that the type of ownership matters for economic
performance. I estimate the following model using a panel fixed-effects estimation
method:
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𝑊𝑖𝑡 = 𝛼1 + 𝛼2 𝑜𝑠𝑖𝑡 + 𝛼3 𝑥 ′ 𝑖𝑡 + 𝑢𝑖 + 𝜖𝑖𝑡

where 𝑖 is the country and 𝑡 is the year index. The dependent variable, 𝑊, is a measure of
welfare, 𝑜𝑠 refers to ownership structures, and 𝑥 is the vector of control variables. Details
of these variables are given below. I use one year lagged values of all independent
variables to reduce the problem of endogeneity arising from reverse causality. 𝑢𝑖 is the
country-specific error component and 𝜖𝑖𝑡 is the idiosyncratic error term.

Measure of welfare
I understand the concept of welfare to refer to the overall well-being of citizens and
particularly of those belonging to the lower socio-economic strata of the society. There
are various indicators that could be used to measure welfare among the poor. The most
commonly used indicators include income-based measures of poverty, composite indices
of well-being such as Human Development Index, and mortality indicators such as child
mortality and infant mortality rates. Gerring et al. (2012) provide a detailed discussion on
the adequacy of the above indicators for measuring welfare.
As discussed in Gerring et al., income-based poverty measures are problematic for
various reasons. First, their definitions vary from country to country and over time which
make them less reliable and comparable. Second, they usually rely on poverty thresholds,
which are inevitably arbitrary and controversial. Third, they suffer from poor data quality
and coverage, as the surveys of income poverty are conducted infrequently and do not
cover many countries. Fourth, they do not account for the income earned by the poor
through informal sectors, which is predominant in developing countries. Also, as Ross
(2006) points out, income-based measures only capture the access of poor to private
goods, whereas welfare is determined by their access to both public and private goods:
states can help the poor by providing public goods like access to health care and
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schooling, or smoother food prices – all of which improve the well-being of the poor
without affecting their income.
Human Development Index (HDI), which combines indicators of education, per capita
GDP, and life expectancy, is also considered problematic. The most common criticism
with HDI relates to the choice of components and their weights. The inclusion of per
capita GDP as one of the components in HDI is often criticized. The argument is that per
capita GDP reflects aggregate economic output averaged across societies and does not
directly reflect the well-being of the poor. The use of equal weights for the three
components is also criticized on the grounds that life should assume more weight than
education and income.
Child mortality and infant mortality rates, on the other hand, are considered to be the
most accurate and comprehensive measures of welfare among the poor. They explain a
lot about the living conditions of the poor, including their access to clean water, sanitation,
maternal and neonatal health care, nutrition, and education (Lipton and Ravallion, 1995;
Victoria et al., 2003; Ross, 2012, p.196). Much of the variation in infant and child
mortality rates is due to the status of groups in the lowest income deciles. This make them
good measures of the conditions of the poor (Gwatkin et al., 2005). Mortality indicators
are also comparable across countries and the data for them are widely available (Ross,
2006).
Thus owing to the normative importance, conceptual validity and availability of
reliable data, I use mortality indicators for measuring welfare. I prefer to use child
mortality over infant mortality, as infant mortality (especially at low and moderate levels)
could be dominated by perinatal mortality (Filmer and Pritchett, 1999). Child mortality
is also preferred over other indicators such as life expectancy. Filmer and Pritchett (1999),
for instance, argue that life expectancy is not reliably measured in many countries and
many of the figures reported in official sources are not based on actual data, but are
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derived from extrapolations using child mortality and assumptions about countries’
characteristic life tables (e.g. ‘North’ and ‘South’ models). I, therefore, use child mortality
rate as the core measure of welfare. But I also conduct robustness checks by using infant
mortality rate and life expectancy as alternative measures of welfare.

Ownership structures
The main independent variable of interest is ownership structure and its coefficient 𝛼2 . I
use categorical variables for state ownership with control, state ownership without
control, and private ownership (Luong and Weinthal, 2010). The sample entails 220
country-periods for state ownership with control, 366 country-periods for state ownership
without control, and 245 country-periods for private ownership. Overall 16 countries in
the sample change their ownership structure at least once during the period of observation,
with some changing the structure even twice. Private ownership here mostly reflects the
effect of private foreign ownership, that is, where foreign oil companies assume
ownership. Out of the countries in the sample, only Russia adopted private domestic
ownership during 1993-2004.

Control variables
The first control variable is per capita output. Virtually every empirical study on child
mortality, and welfare in general, finds that output per capita has a strong effect (Bulte et
al., 2005; Ross, 2006). The second control variable is trade openness, which is measured
by the share of imports and exports in GDP. Bussmann (2009) shows that trade openness
increases female labor participation in developing countries, which in turn could affect
mortality rates. The third control variable is the presence of conflicts and its intensity.
Conflicts could deteriorate socio-economic conditions of vulnerable sections of the
population and force them into deprivation (Justino, 2011). The fourth control variable is
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population growth rate. High population growth may make it difficult for states to provide
health care, education, sanitation, and other public goods to the citizens.
The fifth control variable is institutional quality. It has been found to be a robust
determinant of welfare (e.g. Bulte et al., 2005; Earle and Scott, 2010). For measuring
institutional quality (IQ), I take an average of the four variables obtained from the
International Country Risk Guide (ICRG) database: corruption, law and order, quality of
bureaucracy, and investment profile. As mentioned in chapter 2, this is the most widely
used method for measuring institutional quality in the literature. The IQ index ranges
from 0 to 1, with higher values indicating more efficient institutions1. Finally, I control
for year dummies to capture changes in welfare over time due to shocks that are common
to all countries. Since I use a fixed-effects model, the influence of the initial level of
development, geography, culture, colonial and other historical factors get accounted for.
Details of the variables and data sources are given in Appendix A. Descriptive statistics
are given in Table C.2 in Appendix C. The next section provides the estimation results.
One important thing to note before we proceed is that as per the conventional literature
fixed effects should be used to deal with time-invariant country-specific effects only when
there is high variation over time in the explanatory variables. When the variation over
time is low, fixed-effects estimation is generally not preferred as it could give imprecise
estimates of the effect of a change in a causal variable. Given that changes in some
variables, such as ownership structures and institutional quality, are not as rapid over
time, there could be a concern that the estimates in the fixed-effects model would be

1

As discussed in chapter 2, in reality we do not observe the quality of institutions directly and so it is
possible that this proxy measure is capturing only a part of the true institutional quality, leading to a typical
measurement error problem. To check for this, I use latitude and population density as instruments for
institutional quality (Acemoglu et al., 2001, 2002) and conduct a regression-based Hausman test. Given
that these instruments are time-invariant, they cannot be used in a fixed-effects estimation model. So, I use
a pooled OLS (with year dummies) specification. The structural model is: 𝑊𝑖𝑡 = 𝛼1 + 𝛼2 𝑜𝑠𝑖𝑡 + 𝛼3 𝑥 ′ 𝑖𝑡 +
+𝜖𝑖𝑡 , where 𝑥 ′ is now the vector of covariates excluding IQ. I suspect IQ to be measured with error. I run
the first stage reduced form regression, 𝐼𝑄𝑖𝑡 = 𝛼1 + 𝛼2 𝑜𝑠𝑖𝑡 + 𝛼3 𝑥 ′ 𝑖𝑡 + 𝛼4 𝑍 ′ 𝑖𝑡 + 𝑣𝑖𝑡 , where 𝑍 ′ is the set of
instruments. Then, I include the estimated least square residuals, ṽit , in the structural equation and conduct
a standard t test of significance for ṽit . The test fails to reject the null hypothesis that the IQ variable is not
measured with error.
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sample dependent. However, a recent study by Clark and Linzer (2015) shows that the
variance of the fixed-effects estimates not only depends on the extent of variation within
each unit but also on the structure of the dataset. According to Clark and Linzer, as the
size of the dataset increases the variance of the fixed-effects estimator falls. They show
using Monte Carlo experiments that in datasets with large number of units (i.e. greater
than 10) and/or large number of observations per unit (i.e. greater than 5), fixed-effects is
the best approach for modelling slow changing variables, particularly when the
correlation between the regressors and the unit effects is sufficiently high. Given that in
this study I use a large dataset (with 41 countries and an average of 19 observations per
country) and have a relatively high correlation between the unit effects and the
explanatory variables (i.e. above 0.40), I prefer fixed-effects models over alternative
models to account for country-level variation2.

3.3. Results
To start with, I set state ownership as the base category and evaluate the effect of private
ownership in reference to that3. The dependent variable is the log of child mortality rate
(CMR). Table 3.1 shows the estimation results. I start with the parsimonious specification
and include only private ownership as the explanatory variable. The results are presented
in column (1). They show that private ownership leads to around 49% lower CMR as
compared to state ownership. I sequentially add other covariates such as per capita output,
trade openness, conflict intensity, and population growth to the baseline estimation. The
results are shown in column (2) – (5). The coefficient of private ownership remains
significantly negative in all specifications. I include IQ in column (6), which results in
the loss of five countries and 77 observations from the sample. The results show that the

2
3

The results, however, are similar to those obtained from using random-effects models.
State ownership here includes both state ownership with control and state ownership without control.
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790
0.109
41
No

3.983***
(0.0189)

-0.491***
(0.0647)

780
0.285
41
No

7.477***
(1.500)

-0.445***
(0.0707)
-0.408**
(0.176)

(2)

780
0.297
41
No

7.346***
(1.463)

-0.416***
(0.0734)
-0.336*
(0.194)
-0.120
(0.119)

(3)

780
0.305
41
No

7.238***
(1.444)

-0.410***
(0.0608)
-0.327*
(0.191)
-0.120
(0.117)
0.0532
(0.0393)

(4)

751
0.319
41
No

7.191***
(1.432)

-0.389***
(0.0558)
-0.321
(0.193)
-0.128
(0.121)
0.0575
(0.0345)
0.00697
(0.00545)

(5)

674
0.440
36
No

-0.324***
(0.0626)
-0.692***
(0.171)
-0.0379
(0.136)
0.0161
(0.0370)
0.00742
(0.00494)
-0.432**
(0.168)
10.18***
(1.363)

(6)

674
0.778
36
Yes

-0.115*
(0.0626)
-0.253*
(0.125)
0.0874
(0.0744)
0.0152
(0.0241)
0.00291*
(0.00170)
-0.287**
(0.114)
6.039***
(0.867)

(7)

levels respectively.

standard errors are given in parentheses. *, **, *** indicate that the estimates are statistically significant at 10, 5, and 1 percent

Note: Dependent variable is the log of child mortality rate. State ownership is the base outcome. Robust (country-clustered)

Observations
R-square within
Number of countries
Year dummies

Constant

IQ

Population growth

Conflict intensity

Trade openness

Per capita output

Pvt. ownership

(1)

Table 3.1: Oil ownership and welfare

coefficient of private ownership still remains negative and highly significant4. Finally, I
include year dummies to the model (see column 7). Upon addition of these dummies, the
absolute magnitude of the private ownership coefficient reduces considerably, but it still
remains significant at conventional levels. Private ownership now leads to 11% lower
CMR than state ownership. Among covariates, per capita output, population growth and
IQ significantly affect CMR5.
I also test whether the results are robust to the inclusion of other covariates. There is a
large literature which shows that public good provision and income redistribution are
greater in democracies than in non-democracies (e.g. Lake and Baum, 2001; Boix, 2003;
Deacon, 2009). Greater civil liberties could also influence welfare: the existence of civil
rights often leads to the establishment of voluntary organizations which are instrumental
in providing services to the poor. These organizations could also lobby for legislations
that address the needs of the poor (Parker, 1994; Sondhi, 2000; Gerring et al., 2012).
Density of population and the level of urbanization could also affect welfare:
governments may find it difficult to provide public goods to the poor if they live in rural
areas and/or are widely scattered (Ross, 2006). I thus control for democracy, civil
liberties, population density and urbanization. The results are given in Table C.3 in
Appendix C. The coefficient of private ownership remains significant at conventional
levels and the magnitude also remains consistent. None of the additional covariates have
a significant effect on CMR.
The results for private ownership (available upon request) also remain robust to

4

The results (available upon request) are robust to using: (1) individual components of the IQ index, (2)
weighted IQ index wherein the weights are derived from factor analysis. Note that the weighted IQ index
is almost perfectly correlated to the simple additive index.
5
The results (available upon request) are robust to removing influential observations using the DFITS index
(Belsley et al., 1980, p.28). I also checked for the robustness of results by increasing the lag size of
explanatory variables up to five years. The results for private ownership remain consistent in terms of the
sign and significance. However, as mentioned in chapter 2, using higher lags of explanatory variables does
not completely address the problem of endogeneity arising due to reverse causality. I therefore also estimate
the model wherein I regress the ownership variable on the log of CMR and other covariates. The coefficient
of CMR is insignificant. This suggests that the results for the main coefficient of interest (as given in Table
3.1) are not biased due to reverse causality.
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controlling for foreign direct investment, relative price of investment goods, size of
government (as measured by the share of government consumption expenditure in GDP),
level of investments (as measured by the share of gross fixed capital formation in GDP),
female labor force participation, and human capital (as measured by gross secondary
school enrollment rate). I also include oil wealth (as measured by the share of oil
production in GDP) and its interaction with private ownership in the model. The
interaction term is insignificant. This suggests that oil wealth does not influence the
relationship between ownership and CMR.
I now distinguish between the two variants of state ownership – state ownership with
control and state ownership without control – and test whether they have a differential
effect on welfare. I introduce a dummy for state ownership with control in the model.
State ownership without control is now the base category. The results are presented in
Table 3.2. They suggest that state ownership with control does not have a significantly
different effect vis-à-vis state ownership without control. Private ownership, on the other
hand, has a significantly negative effect in all specifications. I also test whether there are
significant differences in the effects of private ownership and state ownership with
control. To do so, I conduct Wald test for equality of the two coefficients. The test rejects
the hypothesis at 1% level of significance in all specifications, except one (i.e. column 7).
I also estimate the model using state ownership with control as the base category. The
results are shown in Table C.4 in Appendix C. The results support the conclusion from
the simple Wald test. Private ownership leads to lower CMR than state ownership with
control in most specifications6.

6

As mentioned before, in this chapter I study a broader set of oil-rich countries and not just those countries
whose economies are solely driven by oil. So it is possible that the results are influenced by dynamics in
other sectors of the economy. To address this, I control for liberalization and regulation reforms in the other
main sectors of the economy, namely agriculture, product, trade, capital account, current account, and
financial sector (see Giuliano et al., 2013). The results for ownership (available upon request) remain
consistent.
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790
0.131
41
No

3.926***
(0.0423)

0.176
(0.114)
-0.456***
(0.0863)

780
0.299
41
No

7.343***
(1.464)

0.134
(0.104)
-0.420***
(0.0844)
-0.398**
(0.171)

(2)

780
0.311
41
No

7.208***
(1.423)

0.136
(0.101)
-0.390***
(0.0862)
-0.324*
(0.188)
-0.122
(0.119)

(3)

780
0.319
41
No

7.102***
(1.405)

0.135
(0.100)
-0.385***
(0.0736)
-0.315*
(0.186)
-0.121
(0.117)
0.0526
(0.0366)

(4)

751
0.327
41
No

7.090***
(1.406)

0.104
(0.0902)
-0.369***
(0.0664)
-0.313
(0.189)
-0.128
(0.121)
0.0571*
(0.0333)
0.00668
(0.00519)

(5)

674
0.442
36
No

0.0605
(0.0856)
-0.313***
(0.0660)
-0.679***
(0.173)
-0.0409
(0.136)
0.0164
(0.0364)
0.00727
(0.00483)
-0.430**
(0.167)
10.07***
(1.385)

(6)

674
0.779
36
Yes

-0.0484
(0.0490)
-0.123*
(0.0612)
-0.261**
(0.124)
0.0916
(0.0736)
0.0150
(0.0242)
0.00296*
(0.00175)
-0.285**
(0.116)
6.109***
(0.857)

(7)

percent levels respectively.

clustered) standard errors are given in parentheses. *, **, *** indicate that the estimates are statistically significant at 10, 5, and 1

Note: Dependent variable is the log of child mortality rate. State ownership without control is the base outcome. Robust (country-

Observations
R-square within
Number of countries
Year dummies

Constant

IQ

Population growth

Conflict intensity

Trade openness

Per capita output

Pvt. ownership

State (with control)

(1)

Table 3.2: Distinguishing between the two variants of state ownership

In sum, the results so far suggest that while there are no significant differences between
the two variants of state ownership, private ownership leads to higher welfare than state
ownership. In the next section, I investigate whether and how the quality of institutions
influences the relationship between ownership and welfare.

3.4. Does institutional quality matter?
To investigate the effect of institutional quality, I follow Daniele (2011) and split the
sample into two groups on the basis of their score on the IQ index. The first group includes
countries with IQ lower than the average and the second group includes countries with
IQ higher than the average. The results are shown in Table 3.3. Column (1) presents the
results for countries with lower IQ values. Herein the coefficient of private ownership is
significantly negative. This implies that private ownership reduces CMR as compared to
state ownership. Column (2) presents the results for countries with higher IQ values.
Interestingly, the coefficient of private ownership is now significantly positive. This
means that private ownership increases CMR relative to state ownership7.
I use the Z-test, as recommended by Cohen (1983) and Clogg et al. (1995), to test
whether the difference in the private ownership coefficient across the two subsamples is
statistically significant8. The results of the test are reported in Column (3) of Table 3.3.

7

In the models given in column (1) and (2) of Table 3.3, the number of countries is 20 and 16 respectively.
I use robust clustered errors which, as mentioned in chapter 2, requires the presence of a large number of
clusters or else the estimated standard errors could be downward biased. I therefore scale the residuals by
G
N−1
√c (where c = G−1 ∗ N−k; G is the number of clusters, N is the number of observations, and k is the number
of regressors) and then use critical values from T distribution with degrees of freedom equal to G − 1 (see
Cameron and Miller, 2015). The estimated standard errors and p-values increase marginally but the
coefficient of private ownership remains significant at the same levels (results available upon request).
Following Cameron et al. (2008), I also use wild-cluster bootstrap t procedure (with 1000 replications) to
estimate p-values. This method is implemented by using bootwildct command developed by Bansi Malde
and Molly Scott (http://www.ifs.org.uk/publications/6231). The coefficient of private ownership remains
significant at the same levels (results available upon request).
8
Z-test of cross-group differences in regression coefficients is based on the following Z-statistic: 𝑍 =
𝑏1 −𝑏2
, where b1 and b2 are estimated regression coefficients for each subsample and SE is the
√𝑆𝐸𝑏12 + 𝑆𝐸𝑏22

estimated standard error of the respective coefficients. Z statistic follows a standard normal distribution
under the null hypothesis that the two coefficients are equal.
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Table 3.3: Oil ownership, welfare, and institutional quality

Pvt. ownership
Per capita output
Trade openness
Conflict intensity
Population growth
IQ
Constant

Observations
R-square within
No. of countries
Year dummies

Low IQ
(1)

High IQ
(2)

Z-statistic
(3)

-0.204***
(0.0653)
-0.319*
(0.153)
0.151*
(0.0771)
0.0247
(0.0260)
0.0443*
(0.0215)
-0.351**
(0.140)
6.464***
(0.966)

0.152**
(0.0591)
0.0143
(0.147)
-0.0229
(0.0956)
-0.0260
(0.0433)
-4.13e-05
(0.00106)
0.0368
(0.186)
3.529**
(1.263)

-4.12***

372
0.798
20
Yes

302
0.859
16
Yes

-1.55
1.41
1.12
2.21**
-1.65*

Note: Dependent variable is the log of child mortality rate. State ownership is the
base outcome. Robust (country-clustered) standard errors are given in
parentheses. *, **, *** indicate that the estimates are statistically significant at
10, 5, and 1 percent levels respectively. Z-statistic to test for differences in
coefficients across groups is computed as follows: 𝑍 =

𝑏1 −𝑏2
√𝑆𝐸𝑏12 + 𝑆𝐸𝑏22

, where b1

and b2 are estimated regression coefficients for Model (1) and Model (2)
respectively and SE is the estimated standard error of the respective coefficients.

They show that the estimated coefficients are significantly different. The null hypothesis
that the two coefficients are equal is rejected at 1% level of significance. Interestingly,
the results also suggest that the effect of other covariates, and not just ownership, varies
with the quality of institutions. Improvements in institutional quality, for instance, reduce
CMR only in the group of countries with lower IQ values. Similarly, population growth
increases CMR only in the group with relatively poor IQ.
I also test for the effect of institutional quality by interacting the coefficient of private
ownership with IQ. The coefficient of private ownership is significantly negative and the
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coefficient of the interaction term is significantly positive in all but one specification.
However, I prefer to rely on the results given in Table 3.3 as the Akaike Information
Criterion (AIC) suggests that these models provide a better fit to the data as compared to
the interaction model. I also check for the robustness of results by using infant mortality
rate and life expectancy as alternative measures of welfare. The results are presented in
Table C.5 in Appendix C. The results for private ownership remain consistent and similar
to that obtained from using child mortality rate as the dependent variable. The overall
results suggest that the type of ownership matters for welfare and that its effect depends
on the quality of institutions. When the institutional quality is weak, private ownership
leads to higher welfare. But when the institutional quality is good, state ownership leads
to higher welfare.

3.5. Concluding remarks
Reducing poverty and promoting pro-poor growth has remained one of the top priorities
of the international community for more than a decade (UN, 2000). However, achieving
this goal for oil-rich countries becomes complicated as a potentially important source of
their development – that is, oil wealth – has been identified to be leading to higher poverty
and lower welfare. This chapter shows that oil-rich countries can in fact witness
improvements in welfare if they adopt the right policies for oil development. The results
in this chapter show that oil-rich countries with weak institutional capacity can witness
higher welfare by bestowing ownership of oil to private agents. However, those with
strong institutional capacity do better by retaining ownership with state agents. The
results also contrast the existing notion that strengthening institutions is the only way to
achieve higher welfare in oil-rich countries. They suggest that countries, even with weak
institutions, can improve the quality of life of the people by adopting an appropriate
ownership structure.
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Chapter 4
Does oil ownership affect institutions?

4.1. Introduction
There is a wide belief that developing countries need strong institutions to turn their
resource wealth into a blessing. But when institutions are themselves damaged by
resource windfalls, escaping the resource curse seems far more difficult. There is a large
literature which shows using different samples, measures and econometric techniques that
resource abundance negatively affects the quality of institutions, that is, the effectiveness
of bureaucracy, the incidence of corruption, and the rule of law (e.g. Leite and Weidmann,
2002; Aslaksen, 2007; Vicente, 2010; Caselli and Michaels, 2013; Busse and Gröning,
2013). Empirical studies which disaggregate resources also show that not all resources
cause institutional decay. Only certain types of resources, notably oil, lead to lower
quality of institutions (e.g. Isham et al., 2005; Bulte et al. 2005; Sala-i-Martin and
Subramanian, 2013).
The existing literature on the oil-institutional nexus, however, neglects an important
dimension that could influence institutional outcomes – that is, ownership of oil.
Although few scholars identify state ownership of oil as a potential explanation for poor
institutions (e.g. Ross, 1999, 2012; Quinn, 2008; Arezki and Brückner, 2011), no
systematic quantitative investigation has been undertaken in this regard. Also, state
ownership is no more obvious in oil-rich countries. Private ownership of oil has become
increasingly common, particularly since the late 1980s. The question that arises here is
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that if state ownership is indeed the problem, can private ownership provide a solution.
Does private ownership lead to better institutions than state ownership? In this chapter, I
provide an answer to this question. I empirically investigate the effect of different
ownership arrangements in the oil sector on the quality of institutions, that is, the quality
of bureaucracy, strength of property rights protection, rule of law, and corruption. To my
knowledge this is the first time the issue of ownership has been addressed explicitly and
systematically in the context of oil and institutions.
As per the existing literature, oil abundance leads to poor quality of institutions
because it reduces the incentives of state leaders to supply better institutions and nonstate agents to demand better institutions. I argue that this explanation is valid only when
there is state ownership in the oil sector. When there is private ownership, private oil
companies should demand better institutions from the state and the state should find it in
its interest to supply better institutions. As a result, private ownership should lead to better
institutions than state ownership. I test this hypothesis using pooled time-series crosssectional data of 38 oil-rich developing countries during 1984-2005.
The estimation results provide evidence consistent with the hypothesis. The results
show that private ownership improves the quality of institutions vis-à-vis state ownership.
This is particularly true for institutions pertaining to the quality of bureaucracy, the
strength of property rights protection, and the quality of legal system. The results are
highly significant and robust to several robustness checks on omitted variable bias and
reverse causality. I also test if a mere transfer of operational and management control of
oil to private companies, and not ownership, affects the quality of institutions. The results
show that private control does not affect institutions. It is the transfer of ownership to
private companies, and not just control, which brings about improvements in the quality
of institutions.
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4.2. Theoretical framework
Many studies in the literature regard institutions as a product of both demand and supply.
That is, the kind of institutions that exists in a country depends upon the incentives of
state agents to supply strong institutions and non-state agents to demand strong
institutions (Ulfelder, 2007; Luong and Weinthal, 2010; Wiens et al., 2014). As a result,
the presence of poor quality of institutions in oil-rich developing countries has been
attributed to insufficient incentives among state and non-state agents for institutional
reforms. The most popular explanation for the lack of incentives for institutional change
comes from the ‘rentier state’ theory.
Rentier states, the term coined by Mahdavy in 1970, refers to states which receive
substantial amounts of income through, for instance, oil production. According to the
rentier state theory, the ‘unearned’ or ‘exogenous’ income in the form of oil windfalls
reduces the incentives of state leaders for institutional change and also enables them to
resist pressures that might otherwise lead to demand for institutional reforms. Oil-rich
states receive large amounts of money through oil, which then becomes a basis for
political power. These states have a vested interest in maintaining the institutional status
quo or further dismantling institutions in order to have greater control over oil rents (Karl,
1997). Oil rents also make the states financially autonomous from the society and thereby
render them unaccountable (Moore, 2000, 2004). Given that domestic social groups do
not fund the state, they make fewer demands and accept a lower quality of government
services. Oil rents also allow states to engage in large scale distribution of patronage and
generous welfare programs which further prevent formation of groups that are
independent from the state and may demand institutional reforms (Morrison 2007, 2009;
Dunning, 2008).
The rentier state theory is based on the underlying assumption that oil rents flow
directly into state coffers. This assumption, however, is valid only when there is state
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ownership in the oil sector. The rentier state theory which is generally used to explain
how oil affects institutions is, thus, more appropriate in explaining how state ownership
of oil affects institutions. In this chapter I argue that it is not oil wealth which is
responsible for poor institutions but rather state ownership. State ownership allows state
leaders to fund themselves directly by selling oil through national oil companies (NOCs).
NOCs provide them with direct and unfettered control over oil revenues which they can
use to meet various personal and political ends. The direct access to oil rents
disincentivizes state leaders from instituting policies that institutionalize oversight,
increase economic accountability and prevent arbitrary expropriation – as these policies
can in fact go against the state’s interest of maximizing discretion over oil rents. I further
argue that the disincentives for institutional change among state leaders are reduced when
ownership of oil is transferred to private companies. When there is private ownership,
state leaders maximize their share of oil rents by strengthening institutions and not
undermining them. This in turn generates incentives for the state to supply better quality
of institutions. Private ownership also generates demand for better institutions by private
oil companies which now own the most valuable asset that a country could possess, that
is, oil. Owing to both the demand-side and supply-side incentives for institutional
reforms, I argue that private ownership should lead to better institutions than state
ownership. I discuss these points in detail below.

Demand-side incentives
When there is private ownership, it is not NOCs which develop oil deposits and assume
direct control over oil revenues. Rather, it is now private oil companies which exploit oil
and are the direct claimants to the proceeds from oil production. Unlike NOCs, private
companies operate with the sole objective of maximizing profits which in turn require
them to make optimal investments in oil extraction. Oil extraction generally involves
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large capital investments which are specific to a particular mine and cannot be easily
shifted to another mine or for other purposes. Given the presence of high sunk costs, oil
companies are generally vulnerable to the risk of expropriation once the capital has been
deployed (Engel and Fischer, 2008; Hajzler, 2014). Expropriation could take a variety of
forms. It could involve outright confiscation of oil assets by the state or arbitrary revisions
in the terms of contract which may include imposition of stifling regulations, increase in
taxes, limits on the repatriation of currency etc. (Schreuer, 2005; Rigobon, 2008). While
the former type of expropriation has been observed in countries like Bolivia, Russia,
Ecuador, and Venezuela, the latter form is more common. Although in the past few
decades many international laws have been introduced to protect companies against
expropriation, they have hardly been effective (Monaldi, 2001). Given this, the security
of private investments depends largely on the quality of domestic institutional
environment, that is, the strength of legal institutions to uphold the rule of law, the quality
and stability of domestic policies, and the strength of property rights institutions. Without
the presence of strong institutions, private oil companies cannot manage their oil assets
effectively and maximize the return on their investments. They therefore have strong
incentives to demand better institutions from the state.

Supply-side incentives
Under private ownership, the state is an indirect claimant of oil rents. That is, it derives
oil rents not by selling oil directly through NOCs but rather by taxing private oil
companies, as agreed upon in the mining contract. The mining contracts signed between
the state and private oil companies, especially since the 1970s, mostly contain progressive
taxes which are based on oil production or profits earned by private companies (Sunley
et al., 2003). The states which are interested in maximizing their rents from oil thus have
a vested interest in ensuring that private oil companies maximize profits. It is well known
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that the risk of expropriation and policy uncertainty cause oil companies to shorten their
time horizon and limit investments in oil extraction (Bohn and Deacon, 2000; Besley and
Ghatak, 2010). Overtime, sub-optimal investments undermine the company’s
profitability and reduce the oil sector’s fiscal contribution to the state budget. State leaders
thus have strong incentives to provide greater security for investments so that the
efficiency and profitability of private oil companies are not compromised.
Higher profitability of private companies increases the revenues that the state ought to
receive as per the mining contract. However, what it actually receives depends on the
income and profits disclosed by private companies. Private companies, seeking to
maximize profits, not only focus on maximizing revenues but also on minimizing costs
which entail minimizing their tax burden. These companies have strong incentives to hide
their profits in order to minimize the flow of taxes to the state (Stiglitz, 2007). The states
wanting to maximize their share of oil revenues, thus, have a vested interest in developing
an efficient bureaucracy and strengthening regulations. Without the presence of strong
bureaucracy and effectives laws and regulations, states cannot receive their fair share of
the value of resources.

In sum, the discussion above suggests that private ownership generates strong demandside and supply-side incentives for institutional reforms which are absent under state
ownership. I thus expect that private ownership would lead to better institutions than state
ownership. There could be an argument that state leaders could strategically transfer
ownership to their supporters, whose primary interest lies in diverting oil wealth of the
country for their own personal enrichment. In this case, private companies may not have
incentives to demand better institutions from the state. They, in fact, would prefer the
system with weak institutions, as it gives them more leeway to strip assets. State leaders
also may not have incentives to supply better institutions as they can collude with private
66

agents and assume full control over oil production and revenues. However, even under
these circumstances, private ownership is not likely to lead to worse institutions. As
discussed in chapter 2, inefficient practices in private companies cannot continue for long,
as private companies are subject to the scrutiny of markets and face a credible threat of
bankruptcy and takeovers (Shirley and Walsch, 2000). Thus, even with corrupt
privatization, the incentives to reform institutions should eventually come through.
To understand this, let us again consider the example of Russia which, as mentioned
in chapter 2, is the most publicized and studied example of corrupt privatization. The
Russian state, in the early 1990s, transferred ownership of oil to its political supporters
with the objective of colluding with them and diverting oil wealth of the country for
personal and political purposes. However, when the private oil companies faced hard
budget constraints during the financial crisis of 1998, they realized that the only way they
can survive is by restructuring their operations and investing in modernization. They thus
demanded greater fiscal predictability and more secure property rights from the state,
without which they could not have recovered. The state also responded by strengthening
institutions and providing a more stable policy environment (Luong and Weinthal, 2010,
p. 173-175). Thus, private ownership, irrespective of how it emerges and who the new
owners are, is likely to bring about improvements in the quality of institutions.
The question now is whether transfer of operational and management control of oil to
private companies, and not ownership, leads to better institutions. As mentioned in
chapter 1, transfer of control is operationalized through the signing of production-sharing
contracts between the state and private oil companies, mainly foreign oil companies.
Under these contracts, private companies make investments and develop oil on behalf of
the state and in return receive a share of the produced oil as payment. Given that under
this arrangement private companies undertake most of the capital investments and bear
most of the risks, they should benefit from the presence of strong institutions which
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protect their investments and ensure a fair return on them. However, despite this,
institutional reforms are unlikely to come about under this structure due to the absence of
incentives with state leaders for reforms and the weak bargaining position of private
companies vis-à-vis them.
When states transfer only the control of oil to private companies, and not ownership,
their role is not reduced to that of an indirect claimant, deriving oil rents only via taxation.
Instead, by virtue of ownership, they actively participate with private investors in the
conduct of operations and have direct control over oil production and revenues (see
Bindemann, 1999; McPherson, 2010). States, under this arrangement, maximize their
share of oil rents not by developing an effective bureaucracy or adopting stringent
regulations but rather by maximizing their ability to utilize their privileged position visà-vis oil rents. This in turn is possible in an environment where the laws and regulations
are weak and the state’s activities are not subject to popular oversight. Private companies
under this arrangement also have a limited ability to make an effective demand for
change; they neither have absolute claim over the proceeds from oil exploitation nor any
autonomy over the decisions related to oil development. They merely act as contractors,
performing the services as agreed upon in the mining contract and getting paid for them.
I thus expect that transfer of control to private companies would not bring about
improvements in the quality of institutions. It is the transfer of ownership, and not just
control, which should create incentives from both the demand and supply-side for
institutional reforms. The next section provides details of the method used to test the
hypothesis that private ownership leads to better institutions than state ownership.

4.3. Methodology and data
To test whether ownership of oil affects the quality of institutions, I study a sample of
developing countries where oil extraction constitutes a considerable proportion of the
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total income. To select these countries, I use the following criterion: oil production should
be at least 10% of the GDP during the period under consideration, that is, 1984-2005.
This gives the list of 38 countries for which data on institutional quality are available (see
Table D.1 in Appendix D for the list of countries). I estimate the following model using
a panel fixed-effects estimation method:

𝐼𝑄𝑖𝑡 = 𝛼1 + 𝛼2 𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝𝑖𝑡 + 𝛼3 𝑥 ′ 𝑖𝑡 + 𝑢𝑖 + 𝜖𝑖𝑡

where 𝑖 is the country and 𝑡 is the year index. The dependent variable, 𝐼𝑄, is an index of
institutional quality. The index is constructed by taking an average of the four perceptionbased indicators available from the International Country Risk Guide (ICRG) database:
law and order, bureaucratic quality, investment profile, and corruption. Appendix A gives
detailed description of the variables. The IQ index ranges from 0 to 1, with higher values
indicating enhanced law and order, improved bureaucratic quality, better investment
profile, and lower corruption. The main variable of interest is ownership and its
coefficient 𝛼2 . 𝑥 is the vector of control variables which have been found to be the most
robust determinants of institutional quality. 𝑢𝑖 is the country-specific error component
and 𝜖𝑖𝑡 is the idiosyncratic error term which is clustered at the country level. Details of
independent variables are given below.

Ownership
I use categorical variables for state ownership and private ownership available from
Luong and Weinthal’s (2010) database. I set state ownership as the base category and test
whether private ownership leads to better institutions than state ownership. The sample
entails 563 country-periods for state ownership and 210 country-periods for private
ownership. Within state ownership, 214 country-periods are where the state retains both
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ownership and control of oil, while 349 country-periods are where the state retains
ownership but outsources control to private companies, mainly foreign companies.
Overall 16 countries in the sample change their ownership structure at least once during
the period of observation, with some changing the structure even twice. Private
ownership, here, mostly reflects the effect of private foreign ownership, that is, where
foreign oil companies assume ownership. As mentioned in chapter 2, the presence of
private domestic companies in the oil sector has been quite rare. Of the countries studied
in this chapter, only Russia has adopted private domestic ownership during 1993-20041.

Control variables
The first control variable is the level of real per capita output. Countries with high income
levels are not only expected to have strong preferences for better institutions (Treisman,
2000; Serra, 2006), but also the financial resources to undertake institutional reforms
(Busse and Gröning, 2013). The second control variable is trade openness, which is
measured by the share of imports and exports in GDP. Several scholars argue that trade
openness leads to better institutional quality, as more open economies face higher
international competition which induce them to undertake institutional reforms in order
to ensure competitiveness of domestic producers (see e.g. Rodrik et al., 2004; Busse and
Gröning, 2013). Trade openness is also likely to reduce rents and rent seeking activities
which, for instance, include efforts at premium seeking when agents compete for
premium fetching licenses, tariff seeking when agents lobby for the imposition of
protectionist tariffs, and revenue seeking when agents try to appropriate a share of the

1

As discussed in chapter 3, although within-country changes in ownership structures are not as rapid, the
use of fixed-effects estimation method would not lead to imprecise estimates. As Clark and Linzer (2015)
show, the variance of the fixed-effects estimates does not only depend on the extent of within-country
variation. Other factors also assume importance such as the structure of the dataset and the extent of
correlation between the explanatory variables and the unit effects. Given that in this application I have a
large dataset with sufficiently high correlation between the unit effects and the regressors, fixed-effects is
the best approach to model the effects here.
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revenue generated from import restrictions (Leite and Weidmann, 2002).
The third control variable is freedom of press, which takes the values 1 (no freedom),
2 (partial freedom) and 3 (complete freedom). A higher degree of press freedom is
expected to lead to better institutions, as it improves the access of citizens to information
and facilitates monitoring of government policies and actions (Besley and Burgess, 2002;
Freille et al., 2007). The fourth control variable is democracy, which is measured by the
polity indicator of the Polity IV database. Democratic countries have higher levels of
political competition and better systems of checks and balances. This may facilitate
monitoring of the bureaucracy and control of corruption (Ades and Di Tella, 1999;
Aslaksen, 2007). The fifth control variable is political stability, which is measured by the
number of years that have passed since the most recent regime change. A higher degree
of political stability may increase the government officials’ time horizon and reduce their
tendency to behave opportunistically (Serra, 2006). It may also generate the political will
required to adequately empower judicial institutions (Leite and Weidmann, 2002).
Finally, I control for lagged dependent variable and year dummies. Lagged dependent
variable (LDV) accounts for the effect of prior institutions on future institutions (Wiens
et al., 2014), while year dummies capture changes in institutional quality over time due
to shocks that are common to all countries. The use of fixed effects helps to account for
historical, geographical, cultural and religious factors – which have been found to be the
most important factors in influencing a country’s institutional quality (see Treisman,
2000; Acemoglu et al., 2001, 2002; Easterly and Levine, 2003). Table D.2 in Appendix
D gives descriptive statistics for the variables.
All of the above control variables are likely to be endogenous, that is, they may not
only affect the quality of institutions, but could also be influenced by it. Many studies
show that a good quality of institutions leads to higher per capita output (e.g., Acemoglu
et al., 2005; Acemoglu and Robinson, 2008) and more trade flows (e.g., Levchenko, 2007;
71

Ojeaga and Ogundipe, 2013). The quality of institutions could also affect political
stability, democracy, and freedom of press. Corruption in the political system, for
instance, may lead to public protests, challenges to the incumbent regimes, and even
external invasion (Treisman, 2000). Corrupt governments could also limit the freedom of
press and the citizen’s control on their power through the instrument of vote (Serra, 2006).
The main variable of interest, that is, ownership could also be endogenous to institutional
quality: countries with corrupt leaders and weak institutions may have a bias towards state
ownership, as it increases their ability to use oil wealth for personal and political benefits.
To reduce the possibility of endogeneity arising from reverse causality, I use lagged
values of all explanatory variables. I prefer to use a three-year lag instead of a one-year
lag, as in dynamic panel data models the use of a one-year lag could significantly increase
the explanatory power of LDV, while artificially suppressing the explanatory power of
other independent variables (see Achen, 2000).

4.4. Results
Table 4.1 shows the estimation results. I start with the parsimonious specification which
includes only private ownership as the explanatory variable. The results are presented in
column (1). They show that private ownership leads to 0.14 points increase in the 𝐼𝑄
index as compared to state ownership. This is a considerable increase given that the 𝐼𝑄
index ranges from 0 to 1. I now add year dummies to the baseline estimation. The results
are shown in column (2). Upon addition of year dummies, the coefficient of private
ownership reduces in magnitude, but still remains highly significant. I sequentially add
covariates such as per capita output, trade openness, freedom of press, democracy and
political stability to the model. The results are presented in column (3) – (7). The inclusion
of these variables results in a loss of two countries and 39 observations from the sample.
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0.473***
(0.00829)
669
0.087
38
No

0.142***
(0.0320)

0.413***
(0.0195)
669
0.253
38
Yes

0.108***
(0.0360)

(2)

-0.554
(0.394)
654
0.273
37
Yes

0.121***
(0.0374)
0.112**
(0.0451)

(3)

-0.653*
(0.360)
654
0.282
37
Yes

0.130***
(0.0366)
0.143***
(0.0481)
-0.0437
(0.0333)

(4)

-0.724*
(0.366)
650
0.287
37
Yes

0.128***
(0.0354)
0.148***
(0.0481)
-0.0429
(0.0327)
0.0213
(0.0194)

(5)

-0.657
(0.389)
630
0.302
36
Yes

0.125***
(0.0346)
0.133**
(0.0513)
-0.0406
(0.0356)
0.0370*
(0.0203)
-0.00446
(0.00307)

(6)

-0.597
(0.375)
630
0.310
36
Yes

0.124***
(0.0367)
0.122**
(0.0493)
-0.0395
(0.0359)
0.0372*
(0.0201)
-0.00259
(0.00304)
0.0136
(0.00973)

(7)

0.0772***
(0.0240)
0.0582
(0.0432)
-0.0216
(0.0258)
0.0259*
(0.0153)
-0.00403*
(0.00222)
0.00421
(0.00813)
0.360***
(0.0522)
-0.224
(0.307)
621
0.402
36
Yes

(8)

given in parentheses. *, **, *** indicate that the estimates are statistically significant at 10, 5, and 1 percent levels respectively.

Notes: Dependent variable is the 𝐼𝑄 index. State ownership is the base outcome. Robust (country-clustered) standard errors are

Observations
R-square within
No. of countries
Year dummies

Constant

LDV

Political stability

Democracy

Press freedom

Trade openness

Per capita output

Pvt. ownership

(1)

Table 4.1: Oil ownership and institutional quality

The coefficient of private ownership remains significantly positive. This implies that
private ownership leads to a better quality of institutions than state ownership. Among
covariates, both per capita output and freedom of press have significantly positive effects
on institutional quality. None of the other covariates are significant at conventional levels.
I now add LDV to the static panel data model. The results are shown in column (8).
As expected, LDV has a significantly positive effect on 𝐼𝑄. The coefficient of private
ownership remains significantly positive, but it now shows only the short-run effect. The
long-run effect can be calculated by dividing the coefficient of private ownership by one
minus the coefficient of the lagged dependent variable2. The results suggest that, in the
short run, private ownership leads to 0.08 points improvement in the 𝐼𝑄 index, which
amounts to 89% of a standard deviation in the index. The long run effect is more
pronounced; it amounts to 0.12 points increase in the index or 133% of a standard
deviation in the index. The overall results are consistent with the hypothesis3. To put the
results into perspective, I apply the estimates to Iraq, a country which adopted state
ownership and had extremely weak institutions in the year 2005. The results suggest that
if Iraq would have adopted private ownership, other things being equal, its score on the
𝐼𝑄 index would have increased (in the long run) by 0.12 points, that is, from 0.22 to 0.34
– almost reaching the score of countries like Cameroon and Yemen in 2005 (i.e. 0.39).
In the next section, I apply a set of checks to determine the robustness of the results.
One important thing to note before we proceed is that the estimated coefficient for LDV
in Table 4.1 is inconsistent as lagged dependent values are mechanically correlated with
the error term in a fixed-effects estimation model (see Nickell, 1981). The literature has
proposed a number of instrumental variable (IV) and generalized method of moments

2

See Greene (2012, p.423) and Gujarati and Porter (2010, p.378).
I also estimate the model using individual components of the IQ index. The results are discussed in Section
4.5. Note that I also use the weighted IQ index, wherein the weights are derived from factor analysis. The
results (available upon request) remain similar in terms of the significance of the private ownership
coefficient. However, the magnitude of the coefficient is higher for the weighted index as compared to the
simple additive index.
3
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(GMM) estimation methods that could provide consistent estimates for the lagged
dependent variable. GMM estimators (proposed by Arellano and Bond, 1991; Blundell
and Bond, 1998), in particular, are preferred over IV estimators (proposed by Anderson
and Hsaio, 1982) owing to their superior performance (see Roodman, 2009). GMM
estimation methods, however, are designed for small T and large N panels. With
moderate T and moderate N, as is the case in this study, they could give severely biased
and imprecise results.
Kiviet (1995) has recommended an alternate approach based upon the bias-correction
of OLS estimates which, according to Monte Carlo studies, outperform the IV-GMM
estimators in terms of bias and root mean squared errors (see Judson and Owen, 1999).
Bruno (2005) has extended the bias-correction approach to unbalanced panels. However,
it is based on a restrictive assumption of homoscedastic errors, and hence cannot be used
in the models estimated above as the errors do not meet classical assumptions. Beck and
Katz (2011) show using Monte Carlo experiments that the bias of OLS estimates is large
when T is small (say 2 or 3 years). But when T approaches 20, the bias becomes small
and a simple OLS estimation with fixed effects performs as well as Kiviet’s biascorrection method. Thus given that in the models estimated above, the countries are
observed on average for close to 20 years (or 17.3 years to be precise), I expect the bias
to be small. And given that the bias with fixed-effects estimator is invariably negative
(when the coefficient for LDV is positive) (Bond, 2002), the estimated (long run) effect
of ownership should be interpreted as giving a lower bound of the true effect.

4.5. Robustness of the results
I first test whether the results are driven by influential observations, that is, observations
with high residuals and high leverage. To check for this, I use the DFITS index (Belsley
et al., 1980, p.28). The results are presented in column (1) of Table 4.2. Private ownership
75

Table 4.2: Excluding outliers & using a one-year lag of explanatory variables

Pvt. ownership
Per capita output
Trade openness
Press freedom
Democracy
Political stability
LDV
Constant

(1)

(2)

0.0650***
(0.0207)
0.0496
(0.0365)
-0.0157
(0.0234)
0.0322**
(0.0124)
-0.00718***
(0.00174)
0.00209
(0.00551)
0.407***
(0.0388)
-0.193
(0.268)

0.0324***
(0.00930)
0.0284*
(0.0157)
0.00114
(0.0105)
0.00702
(0.00702)
-0.00104
(0.000881)
0.000455
(0.00400)
0.804***
(0.0221)
-0.166
(0.112)

581
0.501
36
Yes
Yes

691
0.794
36
Yes
No

Observations
R-square within
No. of countries
Year dummies
Outliers excluded

Note: Dependent variable is the 𝐼𝑄 index. State ownership is the base
outcome. In column (1), outliers are excluded using the DFITS index.
In column (2), one-year lag of explanatory variables is used. Robust
(country-clustered) standard errors are given in parentheses. *, **,
*** indicate that the estimates are statistically significant at 10, 5, and
1 percent levels respectively.

continues to have a significantly positive effect. As an additional control for outliers, I reestimate the regression model (given in column (8) of Table 4.1) by removing one country
at a time. In all regressions (results available upon request), the coefficient of private
ownership is significantly positive and in the range 0.06-0.10. I also test whether the
results are sensitive to the duration of the lag on the explanatory variables; I estimate the
model using a one-year lag. The results are presented in column (2) of Table 4.2. With a
one-year lag, the absolute value of the coefficient of LDV increases significantly, while
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the absolute value of other coefficients reduces. The coefficient of private ownership,
however, still remains significantly positive4.
I now control for other variables such as the size of population, conflict intensity, and
military in politics. Data for population size are obtained from Heston et al. (2012).
Conflict intensity is measured by the number of causalities in both internal and external
conflicts. It takes the values 0 (no conflict or a “minor” conflict with less than 25
casualties), 1 (number of casualties between 25 and 999), and 2 (more than 1000
casualties) (CSCW, 2010). Military in politics is a perception-based indicator obtained
from the ICRG database. It ranges from 0 to 6, with higher points indicating a lower
degree of military participation in politics. The results are presented in Table D.3 in
Appendix D. None of the additional covariates significantly affect the quality of
institutions. Private ownership continues to have a significantly positive effect. In fact,
the coefficient of private ownership changes remarkably little with the inclusion of these
covariates5.
There could be an argument that transfer of ownership of oil to private companies
could be a part of a bigger reform agenda. It could be accompanied by privatization and
liberalization of other sectors of the economy, which could be driving changes in the
quality of institutions. To address this concern, I control for reforms in other sectors of
the economy. I use a novel database developed by the International Monetary Fund (IMF)
which provides regulation indices for the main sectors of the economy: agriculture,
product, trade, capital account, current account, and financial sector (see Giuliano et al.,
2013). These indices range from 0 to 1, with higher values indicating greater degree of

4

As mentioned in chapter 2 and 3, using higher lags of explanatory variables does not completely address
the problem of reverse causality. I therefore conduct an additional robustness check for the results given in
Table 4.1. I regress the ownership variable on the IQ index and other covariates. The coefficient of the IQ
index is insignificant (result available upon request). This suggests that endogeneity due to reverse causality
is not a concern here.
5
The results (available upon request) also remain robust to controlling for foreign direct investment and
human capital (as measured by secondary school enrollment). I also include the share of oil production in
GDP and its interaction with private ownership in the model; the interaction term is insignificant. This
suggests that oil wealth does not influence the relationship between ownership and institutional quality.
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liberalization. Following Giuliano et al. (2013), I define reform in a sector as an annual
change in the regulation index. The results are presented in Table D.4 in Appendix D.
Reforms in other sectors have no effect on the quality of institutions. Private ownership
of oil, on the other hand, continues to have a significantly positive effect.
I now test whether the quality of initial institutions influences how ownership of oil
affects the development of future institutions. It is possible that state ownership leads to
worse institutions than private ownership only when the initial institutional quality is
poor. When the initial institutional quality is good, state ownership may not undermine
institutions or hinder the development of stronger ones. In this case, transfer of ownership
to private companies may not necessarily lead to better institutions than state ownership.
To test for this possibility I interact the coefficient of LDV with private ownership. The
interaction term is insignificant (results available upon request). This suggests that the
effect of ownership on institutions is not conditional on the quality of initial institutions.
In other words, private ownership leads to better institutions than state ownership
irrespective of the quality of the initial institutional base.
The IQ index used as the dependent variable is a composite measure consisting of
different institutional dimensions. It is possible that private ownership affects each of
these dimensions differently. To check for this I estimate separate regression equations
for each of the four institutional variables. The results are given in Table 4.3. Private
ownership has the most positive and significant effect on the quality of bureaucracy,
followed by the institutions pertaining to property rights protection (that is, investment
profile) and the rule of law. It, however, does not have a significant effect on corruption.
This result is not surprising given that the corruption measure provided by ICRG is more
concerned with the propensity of people assuming positions of power within the
government through patronage, nepotism, and job reservations. Such forms of corruption,
in themselves, do not affect the operations of private oil companies or the tax revenues
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Table 4.3: Decomposing the measure of institutional quality

Pvt. ownership
Per capita output
Trade openness
Press freedom
Democracy
Political stability
LDV
Constant

Observations
R-square within
No. of countries
Year dummies

Law & Order

Bureaucratic
quality

Investment
profile

Corruption

0.0574*
(0.0290)
0.126**
(0.0600)
-0.0455
(0.0355)
0.0206
(0.0212)
-0.00255
(0.00262)
0.00194
(0.0115)
0.405***
(0.0622)
-0.756*
(0.412)

0.122***
(0.0437)
0.160
(0.101)
-0.0226
(0.0578)
-0.00456
(0.0374)
-0.00418
(0.00356)
0.00690
(0.0135)
0.495***
(0.0672)
-1.081
(0.765)

0.104*
(0.0523)
-0.0880
(0.0826)
0.00474
(0.0508)
0.0740***
(0.0234)
-0.00818
(0.00495)
0.0187
(0.0144)
0.122**
(0.0595)
0.853
(0.575)

0.0279
(0.0498)
0.00666
(0.0577)
-0.00670
(0.0327)
0.00408
(0.0176)
-0.000813
(0.00259)
0.00126
(0.0104)
0.344***
(0.0477)
0.298
(0.499)

621
0.526
36
Yes

621
0.371
36
Yes

621
0.466
36
Yes

621
0.422
36
Yes

Notes: State ownership is the base outcome. Robust (country-clustered) standard errors are
given in parentheses. *, **, *** indicate that the estimates are statistically significant at 10, 5,
and 1 percent levels respectively.

derived by the state – as long as the bureaucracy is effective, rules are strong, and private
property rights are secure. These institutional dimensions assume more importance in
determining whether or not the two agents (that is, the state and private oil companies)
maximize their share of oil rents. There may thus not be strong incentives for reforms in
the ‘corruption’ dimension of the political system.

4.6. Does private control matter for institutional quality?
I now test whether the mere transfer of operational and management control of oil to
private companies, and not ownership, brings about improvements in the quality of
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institutions. To do so I introduce a dummy for private control in the model. Private control
is where states assume ownership of oil but operational and management control vests
with private companies, particularly foreign companies. Private control is referred to as
‘state ownership without control’ in previous chapters. The results are presented in
column (1) of Table 4.4. Here state ownership with control is the base category. The
results show that private control does not have a significantly different effect vis-à-vis
state ownership with control. Private ownership, on the other hand, leads to a better
quality of institutions than state ownership with control.
I also test whether there are significant differences in the effects of private ownership
and private control. To do so, I conduct Wald test for equality of the two coefficients. The
test rejects the hypothesis that the coefficients are equal at 1% level of significance. I also
estimate the model using private control as the base category. The results are presented
in column (2) of Table 4.4. The results support the conclusion from the simple Wald test.
Private ownership leads to significantly higher quality of institutions than private control.
The overall results are consistent with the expectation. It is the transfer of ownership to
private companies, and not merely control, which brings about improvements in the
quality of institutions.

4.7. Concluding remarks
Several scholars emphasize on the need for mineral-rich countries to initiate institutional
reforms and strengthen state capacity. It is widely believed that with the right set of
institutions mineral rich countries can move on to the path of sustainable development.
However, this policy advice becomes more of a source of pessimism than optimism once
it is recognized that institutional form and quality are shaped by historical and
geographical factors and are highly persistent. Political elites, benefitting from
dysfunctional institutions, are unlikely to put their interests at stake and facilitate
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Table 4.4: Private ownership versus control

Pvt. ownership
Pvt. control

(1)

(2)

0.0780***
(0.0257)
0.00108
(0.0261)

0.0769***
(0.0268)

State ownership & control
Per capita output
Trade openness
Press freedom
Democracy
Political stability
LDV
Constant

Observations
R-square within
No. of countries
Year dummies

0.0582
(0.0433)
-0.0216
(0.0258)
0.0259*
(0.0149)
-0.00405*
(0.00217)
0.00417
(0.00814)
0.360***
(0.0524)
-0.225
(0.304)

-0.00108
(0.0261)
0.0582
(0.0433)
-0.0216
(0.0258)
0.0259*
(0.0149)
-0.00405*
(0.00217)
0.00417
(0.00814)
0.360***
(0.0524)
-0.224
(0.309)

621
0.402
36
Yes

621
0.402
36
Yes

Notes: Dependent variable is the 𝐼𝑄 index. In column (1), state
ownership and control is the base outcome. In column (2), private
control is the base outcome. Robust (country-clustered) standard
errors are given in parentheses. *, **, *** indicate that the estimates
are statistically significant at 10, 5, and 1 percent levels respectively.

transition to a more favorable institutional environment (Engerman and Sokoloff, 1997;
Acemoglu et al., 2001, 2002; Easterly and Levine, 2003).
Nevertheless, many scholars believe that increasing transparency and accountability
in the management of oil revenues can go a long way in reducing the negative effects of
oil wealth (Economist, 2003; Sala-i-Martin and Subramanian, 2013; Isham et al., 2005).
In this context, the role of international actors such as foreign governments, financial
institutions, and non-governmental organizations have received a lot of attention. Many
81

international initiatives have come up to help oil-rich countries strengthen their
institutions and promote better management of oil revenues. These include initiatives
such as Extractive Industries Transparency Initiative (EITI), Publish What You Pay,
Global Witness, and Revenue Watch Institute. However, none of these initiatives have
been successful in bringing about change (Ross, 2012, p.246). This chapter shows that
oil-rich countries can actually improve the quality of their institutions if they adopt private
ownership instead of state ownership in the oil sector. These results are useful as the
presence of strong institutions is considered important for achieving success on many
fronts.
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Chapter 5
Conclusion

The linkages between oil wealth and poor economic outcomes in oil-rich developing
countries came under scrutiny around four decades back. Over the years, this ‘paradox of
plenty’ or ‘oil curse’ has led to a vast literature which explores the economic and political
causes and consequences of this phenomenon. The literature soon took a different turn by
highlighting that the problems in resource-rich countries are not due to the presence of
resource wealth, but rather due to the presence of weak institutions (Mehlum et al., 2006;
Robinson et al., 2006). As a result, the term ‘oil curse’ began to be interpreted as ‘weak
oil governance’ (Gary and Karl, 2003).
This dissertation, in contrast to the existing literature, argues that the problems in oilrich countries can neither be attributed to oil wealth nor to the institutions alone. While
the quality of institutions is important, it alone is not decisive for the curse. The type of
ownership that exists in the oil sector plays an important role in determining whether oilrich countries witness greater prosperity or suffer from the curse. The results in this
dissertation suggest that oil-rich countries, even the ones with weak institutions, can
achieve higher economic growth, greater decline in poverty, and greater institutional
development by adopting an appropriate ownership structure. Chapter 2 shows that oilrich countries with weak institutions can escape the curse and witness higher economic
growth by adopting private ownership instead of state ownership in the oil sector.
However, those with strong institutions do better by adopting state ownership and control.
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Chapter 3 shows that countries with weak institutions can not only increase growth but
also welfare by adopting private ownership, while those with strong institutions witness
higher welfare by adopting state ownership. Chapter 4 shows that oil-rich countries,
irrespective of the initial institutional conditions, can improve the quality of their
institutions by adopting private ownership instead of state ownership in the oil sector.
Overall, the results provide strong evidence that the type of ownership matters. And the
term ‘oil curse’ should more appropriately be interpreted as ‘inappropriate ownership’.
In the remainder of this chapter, I discuss the implications of this dissertation for the
theory as well as for the policy. I also outline some avenues for future research.

5.1. Implications for the political economy theories
This dissertation contributes to two sets of literature within the broad area of the political
economy of the resource curse. The one focusses on the economic dimension of the
resource curse, and the other on the institutional dimension. I discuss the implications of
this dissertation for these two sets of the literature below.

Resource abundance and economic development
The existing theories on the resource-growth nexus postulate that the accrual of rents to
the state promotes a rent seeking culture and a patron-client system of governance. It also
entice individuals with entrepreneurial talent away from productive activities and towards
rent seeking. These arguments have been formalized in the voracity model (Lane and
Tornell, 1996; Tornell and Lane, 1999) and the models of rent seeking and misallocation
of entrepreneurial talent (Torvik, 2002; Mehlum et al., 2006). These models also predict
that the adverse growth effects of resources would be prevalent only in societies where
the institutional constraints are not present to put barriers on the appropriation of rents by
the state. When the institutional constraints are strong, the state finds it difficult to
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appropriate and misallocate rents. Herein the presence of resources does not lead to lower
growth.
In this dissertation I contribute to the literature by arguing that the institutional
constraints alone do not determine the extent of barriers on the state’s behavior. Much
also depends on ownership. The above theories, by neglecting ownership, do not
adequately explain the phenomenon of the resource curse. I focus on oil resources and
argue that the type of ownership that exists in the oil sector determines the level of control
that state leaders can exert over oil rents. This in turn affects their behavior and decision
making framework. When there is state ownership, states have direct and unrestricted
access to oil rents through NOCs. This enables them to appropriate and misallocate rents
for political purposes. However, when there is private ownership, states only have an
indirect and limited control over oil rents which they derive through taxation of private
oil companies. This limited control in turn places barriers on the state’s ability to
appropriate rents and direct them towards unproductive purposes.
I further argue that while ownership is important, the institutional environment
prevailing in a country cannot be completely neglected. When the quality of institutions
is poor, direct control of the state over oil rents can lead to adverse effects. In this case,
transferring ownership to private companies and thereby limiting the state’s control over
oil rents can lead to better economic outcomes. However, when state leaders adopt good
policies and the quality of institutions is good, the state’s direct control over oil rents
would not be detrimental. In this case, state ownership would not have the worse effect.
In fact, state ownership here would be better than private ownership, as it will ensure
productive use of resources that would otherwise be spent on regulating private oil
companies and detecting malpractices such as tax evasions. The empirical results in this
dissertation provide support for this argument. Chapter 2 shows that private ownership
leads to higher growth than state ownership when the quality of institutions is weak. But
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when the quality of institutions is good, state ownership and control leads to higher
growth than private ownership. Chapter 3 provides further support for this argument. It
shows that private ownership leads to higher welfare than state ownership when the
institutional quality is poor; but when the institutional quality is good, state ownership
leads to higher welfare than private ownership.
These results contrast the existing theories which emphasize on the importance of
ownership but neglect the role of institutional quality; they predict that state ownership
would always lead to worse effects than private ownership (Luong and Weinthal, 2010).
These results also contrast the theories which consider the importance of institutional
quality, but neglect the role of ownership; they predict that the countries with weak
institutions would inevitably suffer from the curse. This dissertation brings together both
the dimensions of ownership and institutional quality in one framework. It thus provides
a more comprehensive understanding of the oil curse phenomenon. It shows that state
ownership does not always lead to poorer outcomes. Rather, its effect depends on the
quality of institutions existing in a country. It also shows that the countries with weak
institutions need not always suffer from the curse. Much depends on the type of ownership
structure prevailing in the oil sector. Oil-rich countries can witness higher growth and
welfare if they adopt the right ownership structure given their institutional circumstances.
That is, countries with weak institutions can witness higher growth and welfare by
adopting private ownership, while those with strong institutions benefit by adopting state
ownership.

Resource abundance and institutions
The previous studies predict that resource abundance, particularly oil abundance, leads to
poor quality of institutions. The explanation for this is provided by the rentier state theory.
According to this theory, the flow of oil rents to the state reduces the incentives of state
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leaders to reform institutions and also enables them to curb demand-side pressures for
institutional reforms. In this dissertation, I argue that the underlying assumption of the
rentier state theory that oil rents flow directly to the state is applicable only when there is
state ownership in the oil sector. The rentier state theory, thus, is more appropriate in
explaining how state ownership of oil affects institutions. I further argue that private
ownership undermines the state’s direct control over oil rents. Under private ownership,
states receive rents only via taxation of private oil companies. This should give incentives
to the state leaders for strengthening institutions, as that is the only way they can
maximize the rents that accrue to them through taxation. Private ownership should also
lead to the demand for better institutions from private oil companies, as the presence of
weak institutions can undermine their profitability and lower the return on their
investments. Owing to both the demand-side and supply-side incentives for institutional
reforms, I predict that private ownership would lead to better institutions than state
ownership.
The empirical results in chapter 4 are consistent with the prediction. The results
suggest that private ownership leads to a better quality of legal system, property rights
institutions and bureaucracy as compared to state ownership. They contradict the existing
expectation that oil-rich countries would always witness worse institutions due to their
oil wealth. The results also stress on the need to revisit the oil-democracy literature, as
the rentier state theory is not only popular for explaining why oil leads to lower quality
of institutions, but also why oil causes authoritarianism (see e.g. Ross, 2001, Wantchekon,
2002; Aslaksen, 2010).

5.2. Implications for the policy
The findings of this dissertation have a significant policy relevance. Owing to large oil
discoveries, many countries in Africa will soon join the ranks of oil-producing nations.
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Extensive discussions are underway on what these countries can do to avoid the oil curse
and turn its newly discovered oil wealth into opportunities for citizens. The following
quote by Nicholas Shaxon captures the sentiment very well: “Producing oil seems to be
a bit like taking cocaine: if you are already healthy it may invigorate you, but if you are
weak or sick, as many African countries are, it can do serious harm” (Shaxson, 2008, p.5).
Given that many of these countries have weak institutions, it is predicted that they will
experience the same fate as countries like Nigeria and Angola – which despite receiving
significant oil revenues failed to grow and uplift their population from poverty. Although
many suggestions are being made on improving transparency and strengthening
governance in these countries before oil extraction begins, past experiences of other
countries in this regard do not provide much optimism. For instance, Ghana, which
recently discovered oil, made many efforts to institute policies and improve transparency
before entering the oil production phase. However, despite this, it not only succumbed to
economic crisis with billions of dollars squandered by the government, but also witnessed
further deterioration in the quality of institutions once the oil extraction started 6. These
experiences have led to widespread pessimism with regard to the fate of countries such
as Uganda, Kenya, Tanzania, and Mozambique.
This dissertation, however, provides hope for these countries. In contrast to the
common belief, it suggests that countries with poor quality of institutions are not bound
to suffer from the curse. They in fact can avoid the curse and benefit from their oil wealth
by adopting an appropriate ownership structure. The results in this dissertation suggest
that countries with weak institutions can tread on the path of higher development if they
adopt private ownership instead of state ownership in the oil sector. I therefore
recommend oil-rich countries with weak institutions to vest ownership of oil with private
companies, particularly foreign companies. Ownership with foreign companies will not

6

http://foreignpolicy.com/2014/05/01/can-ghanas-democracy-save-it-from-the-oil-curse/.

88

only lead them towards higher growth and development, but also bring about
improvements in the quality of their institutions. And once these countries develop strong
institutions, I recommend them to resume state ownership and control in the oil sector.

5.3. Avenues for future research
While this dissertation addresses a gap in the literature, it also raises new research
questions. This section outlines some avenues for future research. The first relates to the
effect of ownership of oil on democracy. While there are many studies that show that oil
production causes authoritarianism, they do not account for variations in the ownership
of oil (e.g. Ross, 2001; Aslaksen, 2010). Building on the rentier state theory, they predict
that oil-rich countries would inevitably witness increased authoritarianism. However, as
I argue in chapter 4, the mechanisms underlying the rentier state theory are valid only
when there is state ownership in the oil sector. State ownership provides the state with
full control over oil rents and enables them to channelize the rents towards patronage,
repression, and massive welfare programs – all of which reduce pressures for democracy.
With private ownership, however, the dynamics change. Private ownership reduces the
control and discretion of state leaders over oil rents and their distribution. This in turn
should have an effect on democratic pressures. Investigating whether private ownership
leads to higher democracy than state ownership assumes importance given that higher
democracy is often linked to greater peace.
The second relates to the effect of ownership of oil on conflicts. While the study by
Wegenast (2015) provides some insights into it, it neglects the dimension of institutional
quality. The study predicts that state ownership, and not private ownership, affects the
risk of conflicts in oil-rich countries. The mechanism, as discussed in Wegenast (2015),
is that under state ownership, large revenues accrue to NOCs which increase political
competition for access to resources and also enable the state to spend on coercion.
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However, as I argue in chapter 2, the accrual of large revenues to the state is not always
detrimental. The way NOCs are managed and oil rents are used depend very much on the
quality of institutions. When the pre-existing institutions are strong, state ownership
should not result in increased spending on patronage or coercion. Rather, it should lead
to efficient and productive utilization of oil revenues. Herein, the effect of state ownership
on the risk of violence could differ. Investigating the effect of institutional quality would
advance our understanding of the ownership-conflict nexus and enable us to take more
informed policy decisions.
The third relates to the effect of ownership of oil on local environment and
communities. While most studies in the resource curse literature focus on the
macroeconomic effects of resources, the local effects have received relatively less
attention. The reason for this lies mostly in the unavailability of reliable data at the local
level. Efforts should thus be undertaken to collect local level data on ownership and other
variables, so that systematic knowledge on this aspect can be generated.
The fourth relates to studying the effect of ownership of oil using alternative research
designs. This assumes importance given that the results for private ownership in this
dissertation mostly reflect the effect of private foreign ownership, and not private
domestic ownership. As mentioned before, in the oil sector of developing countries, the
presence of foreign companies has been more common than private domestic companies.
During the time period examined in this dissertation, only Russia adopted private
domestic ownership. As a result, it has not been possible to systematically study the effect
of private domestic ownership in a panel data analysis. Investigating whether private
domestic ownership produces results similar to private foreign ownership is useful – as it
informs policymakers on whether there are other policy options to choose from.
Finally, this dissertation examines the effect of ownership in context to oil. Oil is a
unique resource: the scale of revenues that it generates is unmatched by any other
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commodity. The results of this dissertation should thus not be generalized to other
commodities. Although the focus in the resource curse literature has been mostly on oil,
some studies (e.g. Isham et al., 2005; Leite and Weidmann, 2002) also associate other
fuel and non-fuel minerals with lower growth and weakened institutional capacity.
However, what remains unclear is that which of the other commodities in this broad
umbrella of ‘fuel and non-fuel minerals’ have adverse effects and through what channels.
Given that every resource is different and has different characteristics, grouping resources
together to study their effect is not very informative in terms of policy. Future research
should thus be directed towards further disaggregating these other minerals according to
their characteristics and investigating whether they are a curse and whether the type of
ownership matters for them.
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Appendix A
Description of variables and data sources

Growth: growth rate of PPP adjusted GDP per capita (chain series) at 2005 constant prices
(in percent). The growth rates are computed from the rgdpch variable available from
Heston et al. (2012). For China, version two is used. The formula used for computing
growth rate is 𝐺𝑖𝑡 = {(𝑟𝑔𝑑𝑝𝑐ℎ𝑡 − 𝑟𝑔𝑑𝑝𝑐ℎ𝑡−1 ) ∗ 100/𝑟𝑔𝑑𝑝𝑐ℎ𝑡−1 }
Oil: natural log (log) of oil production to GDP. Source: oil production (in metric tonnes)
is obtained from Ross (2013). GDP (in constant 2005 US$) is available from the World
Development Indicators, World Bank.
Ownership structure: dummies for three types of ownership structures: state ownership
with control (Sc), state ownership without control (Swc) and private ownership (P). Source:
Luong and Weinthal (2010).
Trade openness: (log) ratio of imports plus exports divided by GDP (at 2005 constant
prices). Source: Heston et al. (2012). China version two is used.
Institutional quality (IQ): the IQ index is constructed from the four indices available
from the International Country Risk Guide (ICRG) database: 1) corruption: it is an
assessment of corruption within the political system. It is measured on a six point scale,
with higher score indicating lower risk, 2) law and order: it is an assessment of strength
and impartiality of legal system and popular observance of the law. It is measured on a
six point scale, with higher score indicating lower risk, 3) bureaucratic quality: it is an
assessment of quality of the bureaucracy and strength to govern without drastic changes
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in policy. It is measured on a four point scale, with higher score indicating lower risk, 4)
investment profile: it is a sum of risk ratings assigned to three variables: contract
viability/expropriation, profits repatriation, and payment delays. It is measured on a 12
point scale, with higher score indicating lower risk. I first normalize the four indices to 01 scale and then calculate their unweighted average.
Enrollment: gross secondary school enrollment rate (in percent). Source: World
Development Indicators, World Bank
Investment: (log) share of gross fixed capital formation to GDP. Source: World
Development Indicators, World Bank
Oil production per capita (Oilpc): (log) ratio of oil production to population. Source: oil
production (in metric tonnes) is obtained from Ross (2013). Population (in thousands) is
obtained from Heston et al. (2012); for China, version two is used.
Executive constraints: it measures the extent of institutionalized constraints on the
decision making power of chief executive. It is concerned with the checks and balances
between the various parts of the decision making process. The measure ranges from one
(unlimited authority) to seven (executive parity or subordination). I have declared the
periods of foreign interruptions, transitions, interregnum or anarchy (with scores -66, 77, -88) as missing data and have normalized the variable to 0-1 scale. Source: Polity IV
database, Marshall et al. (2014).
Democracy: it measures the extent of democracy and is computed by subtracting
autocracy score from democracy score. It ranges from 10 (strongly democratic) to -10
(strongly autocratic). The instances of ‘standardized authority scores’ (i.e. -66,-77,-88)
are converted to conventional polity scores (i.e. within the range -10 to +10) by applying
simple treatment or ‘fix’. I use the normalized variable (0-1 scale) for the estimation.
Source: Polity IV database, Marshall et al. (2014).
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Population growth: population growth rate (in percent). It is computed from population
data available from Heston et al. (2012) (i.e. the pop variable). For China, version two is
used. The formula used for computation is as follows: {(𝑝𝑜𝑝𝑡 − 𝑝𝑜𝑝𝑡−1 ) ∗ 100/𝑝𝑜𝑝𝑡−1 }
Conflict: It is an assessment of political violence in the country and its actual and potential
impact on governance. It is measured on a 12 point scale. The highest values indicates
that there is no armed or civil opposition to the government and that the government does
not engage in arbitrary violence against its people. The lowest value indicates that there
is an ongoing civil war. Source: ICRG database.
Terms of trade: It is calculated as the percentage ratio of the export unit value indexes to
the import unit value indexes measured relative to the base year 2000. Source: World
Development Indicators, World Bank.
Child mortality: (log) of child mortality rate. It is the probability per 1,000 that a newborn
baby will die before reaching age five, if subject to age specific mortality rates of the
specified year. Source: World Development Indicators, World Bank.
Infant mortality: (log) infant mortality rate. It is the number of infants dying before
reaching one year of age, per 1000 live births in a given year. Source: World Development
Indicators, World Bank.
Life expectancy: It indicates the number of years a newborn infant would live if
prevailing patters of mortality at the time of its birth were to stay the same throughout its
life. Source: World Development Indicators, World Bank.
Per capita output: (log) PPP adjusted GDP per capita (chain series) at 2005 constant
prices. Source: Heston et al. (2012). For China, version two is used.
Conflict intensity: it refers to the presence and intensity of internal and external conflicts
as measured by the number of causalities. It takes the values zero (no conflict or a “minor”
conflict with less than 25 casualties), one (number of casualties between 25 and 999), and
two (more than 1000 casualties). Source: CSCW (2010).
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Civil liberties: It measures freedom of expression and belief, associational and
organizational rights, rule of law, and personal autonomy without interference from state.
Countries are graded between one (most free) and seven (least free). Source: Freedom
House (2010).
Population density: (log) it is midyear population divided by land area in square
kilometers. Source: World Development Indicators, World Bank.
Urbanization: it refers to the percentage of people living in urban areas. Source: World
Development Indicators, World Bank.
Press freedom: it measures freedom of the press, with larger values indicating a higher
degree of press freedom. It is coded as three (free), two (partly free), and one (not free).
Source: Freedom House (2010).
Political stability: it is the (log) number of years that have passed since the most recent
regime change (defined by a three point change in the Polity score over a period of three
years or less) or the end of transition period defined by the lack of stable political
institutions (denoted by a standardized authority score). In calculating the value of this
indicator, the first year during which a new (post change) polity score is established is
coded as zero and each subsequent year adds one to the value of the indicator
consecutively until a new regime change or transition period occurs. Source: Durable
indicator, Polity IV database, Marshall et al. (2014).
Population size: it refers to log of population (millions of persons). Source: Heston et al.
(2012). For China, the second version is used.
Military in politics: it measures the involvement of military in politics. It is measured on
a six point scale, with higher values indicating a lower degree of military participation in
politics. Source: ICRG database.
Agriculture: it refers to reform in the agriculture sector. It is calculated as an annual
change in the agriculture regulation index. The index measures intervention in the
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agriculture market for the main agricultural export commodity. The index can take four
values: zero (public monopoly), one-third (administered prices), two-thirds (public
ownership of relevant producers or concession requirements), and one (no public
intervention). Source: Giuliano et al. (2013).
Product: it refers to reform in the product sector, with the focus on electricity and
telecommunication sectors. It is calculated as an annual change in the electricity and
telecommunication regulation index available from Giuliano et al. (2013).
Trade: it refers to reform in the trade sector. It is calculated as an annual change in the
trade liberalization index. The index varies from zero to unity; zero means that the tariff
rates are 60 percent or higher, while unity means that the tariff rates are zero. Source:
Giuliano et al. (2013).
Capital account: it refers to reform in capital account. It is calculated as an annual change
in the capital account liberalization index. The index ranges from zero (fully repressed)
to three (fully liberalized). Source: Giuliano et al. (2013).
Current account: it refers to reform in current account. It is calculated as an annual
change in the current account liberalization index. The index ranges from zero to eight,
with eight indicating full compliance of a government with its obligation under the
International Monetary Fund’s Article VIII to free from government restriction the
proceeds from international trade in goods and services. Source: Giuliano et al. (2013).
Financial: it refers to reform in the financial sector. It is calculated as an annual change
in the domestic financial liberalization index. The index is an unweighted average of six
sub-indices, five related to banking and one related to securities market. Each sub-index
is coded from zero (fully repressed) to three (fully liberalized). Source: Giuliano et al.
(2013).
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Appendix B
Supplementary tables for chapter 2

Table B.1: Countries in the sample
Angola

Gabon

Qatar

Brunei

Iran

Republic of the Congo

Cameroon

Iraq

Saudi Arabia

East Timor

Kuwait

United Arab Emirates

Ecuador

Libya

Venezuela

Egypt

Nigeria

Yemen

Equatorial Guinea

Oman

Note: The period of analysis for all countries is 1984-2005 except for East
Timor (2002-2005) and Yemen (1990-2005).
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Table B.2: Descriptive statistics
Std.

Std.Dev.

Variable

N

Mean

Dev.

within

Min

Max

Growth

388

2.14

12.68

11.87

-64.41

115.4

Oil

382

0.83

0.32

0.22

0

2.36

Trade openness

408

4.29

0.44

0.26

2.17

5.86

IQ

387

0.47

0.16

0.09

0

0.92

Enrollment

272

58.8

25.17

10.75

11.05

114.87

Investment

335

3.01

0.58

0.27

1.07

5.39

Oilpc

416

8.45

2.03

1.13

0

11.1

Executive constraints

378

0.26

0.28

0.11

0

1

Democracy

390

0.27

0.28

0.11

0

0.95

Population growth

398

2.87

3.94

3.84

-55.85

49.08

Conflict

387

8.15

2.67

2.03

1.17

12

Terms of trade

258

98.07

34

28.02

31.6

282.4
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Table B.3: Excluding outliers
(1)

(2)

(3)

(4)

(5)

(6)

Variables
Oil
Oil*Swc
Oil*P
Trade openness
IQ
Enrollment
Investment
Constant

Observations
R-square within
Number of
countries
Year dummies

-16.72*** -14.30*** -15.74*** -14.64*** -21.91*** -57.09***
(2.180)
(3.618)
(5.136)
(4.484)
(3.970)
(12.86)
18.50*** 19.75*** 15.72*** 15.59*** 19.53*** 42.87***
(3.626)
(5.167)
(4.196)
(4.830)
(4.060)
(8.915)
33.97*** 30.92*** 29.52*** 16.57** 17.11** 51.60***
(4.045)
(5.532)
(4.015)
(5.784)
(6.944)
(12.70)
5.803
1.203
6.983
6.487
(3.865)
(2.904)
(5.350)
(6.523)
-7.767**
1.062
-0.898
(3.547)
(4.505)
(3.797)
0.0340
-0.0595*
(0.0344) (0.0332)
2.165
(2.536)
6.325*** 7.712***
-16.26
8.945
-20.01
1.279
(1.495)
(2.302)
(13.90)
(10.69)
(22.48)
(22.53)
338
0.175
20

337
0.314
20

337
0.323
20

316
0.260
18

207
0.380
16

168
0.445
14

No

Yes

Yes

Yes

Yes

Yes

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the base outcome. Swc and
P dummies are included in the model estimation (results not reported). Outliers are excluded using
the DFITS index. Robust (country-clustered) standard errors are given in parentheses. *, **, ***
indicate that the estimates are statistically significant at 10, 5 and 1 percent levels respectively.
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Table B.4: Using oil production per capita as a measure of oil abundance
(1)

(2)

(3)

(4)

(5)

(6)

-9.803**
(4.105)
10.20**
(4.499)
12.70***
(4.108)

-8.833**
(3.864)
9.165*
(4.392)
11.50***
(3.827)

-10.25*
(5.321)
9.934*
(5.371)
12.51**
(5.015)
3.342
(2.649)

54.82**
(24.17)

51.52**
(22.84)

46.57*
(24.00)

386
0.102
20

386
0.188
20

386
0.191
20

360
0.182
18

240
0.305
17

185
0.377
15

No

Yes

Yes

Yes

Yes

Yes

Variables
Oilpc
Oilpc*Swc
Oilpc*P
Trade openness
IQ
Enrollment
Investment
Constant

Observations
R-square within
No. of
countries
Year dummies

-14.48** -18.90*** -25.57**
(5.144)
(4.352)
(10.52)
4.899
3.243
4.715
(3.643)
(2.916)
(5.003)
13.47** 20.21*** 25.14*
(5.118)
(6.602)
(12.02)
5.903
17.92***
14.67
(3.535)
(6.020)
(9.353)
-3.920
11.43*
8.650
(5.665)
(5.995)
(8.772)
-0.0736
-0.128
(0.0748) (0.0849)
3.410
(2.413)
78.72*** 51.59***
88.51*
(19.39)
(14.09)
(47.28)

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the base outcome. Swc
and P dummies are included in the model estimation (results not reported). Huber-White
robust standard errors are given in parentheses. *, **, *** indicate that the estimates are
statistically significant at 10, 5 and 1 percent levels respectively. The estimated coefficient for
Oilpc*Swc becomes insignificant from model (4) onwards due to elimination of countries from
the sample and decrease in the sample size.
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Table B.5: Using constraints on the executive as a measure of institutional quality
(1)

(2)

(3)

(4)

-22.16***
(4.189)
25.26***
(5.140)
37.77***
(3.733)
4.876*
(2.692)

-18.72***
(4.947)
22.98***
(4.528)
35.84***
(3.827)
2.804
(4.080)
4.753
(3.664)

-21.13***
(5.449)
21.39***
(4.621)
31.56***
(7.674)
12.52**
(4.321)
1.930
(3.599)
-0.00119
(0.0626)

-9.679
(10.57)

-3.761
(16.02)

-42.56**
(16.75)

-23.63
(19.16)
24.51
(18.56)
32.86
(20.11)
10.21*
(5.637)
1.248
(6.551)
-0.0683
(0.0824)
0.776
(4.585)
-29.42
(29.91)

358
0.194
20
Yes

323
0.203
19
Yes

217
0.263
18
Yes

179
0.310
16
Yes

Variables
Oil
Oil* Swc
Oil*P
Trade openness
Executive constraints
Enrollment
Investment
Constant

Observations
R-square within
Number of countries
Year dummies

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the base outcome. Swc
and P dummies are included in the model estimation (results not reported). Robust (countryclustered) standard errors are given in parentheses. *, **, *** indicate that the estimates are
statistically significant at 10, 5 and 1 percent levels respectively. The main variables of interest
become insignificant in model (4) due to decrease in the sample size.
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Table B.6: Using the extent of democracy as a measure of institutional quality
(1)

(2)

(3)

(4)

-22.16***
(4.189)
25.26***
(5.140)
37.77***
(3.733)
4.876*
(2.692)

-19.88***
(4.728)
23.67***
(4.498)
36.97***
(3.808)
3.245
(3.848)
6.590
(3.857)

-21.34***
(5.499)
21.16***
(4.804)
31.45***
(7.577)
12.21**
(4.458)
3.921
(3.617)
-0.00507
(0.0668)

-9.679
(10.57)

-5.906
(15.19)

-41.41**
(18.29)

-24.33
(15.40)
25.77*
(14.37)
32.95*
(16.41)
8.283
(6.802)
3.806
(4.653)
-0.0813
(0.0862)
3.427
(4.042)
-28.80
(30.80)

358
0.194
20
Yes

335
0.197
19
Yes

220
0.256
18
Yes

182
0.312
16
Yes

Variables
Oil
Oil*Swc
Oil*P
Trade openness
Democracy
Enrollment
Investment
Constant

Observations
R-square within
Number of countries
Year dummies

Notes: Dependent variable is growth rate of real GDP per capita. Sc is the base outcome. Swc
and P dummies are included in the model estimation (results not reported). Robust (countryclustered) standard errors are given in parentheses. *, **, *** indicates that the estimates are
statistically significant at 10, 5 and 1 percent levels respectively. In model (4), the oil variable
becomes insignificant and other variables of interest assume significance at lower levels due
to decrease in the sample size.
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Appendix C
Supplementary tables for chapter 3

Table C.1: Countries in the sample
Algeria

Egypt

Qatar

Angola

Equatorial Guinea

Russia

Argentina

Gabon

Saudi Arabia

Azerbaijan

Indonesia

Sudan

Bahrain

Iran

Syria

Bolivia

Iraq

Trinidad & Tobago

Brunei

Kazakhstan

Tunisia

Cameroon

Kuwait

Turkmenistan

Chad

Libya

United Arab Emirates

China

Malaysia

Uzbekistan

Colombia

Mexico

Venezuela

Congo, Republic of

Nigeria

Vietnam

East Timor

Oman

Yemen

Ecuador

Peru

Note: The period of analysis for all countries is 1984-2005 except for Azerbaijan (19932005), East Timor (2002-2005), Kazakhstan (1995-2005), Russia (1993-2005),
Turkmenistan (1993-2005), Uzbekistan (1993-2005), and Yemen (1990-2005). The
starting date for the inclusion of former Soviet Union economies in the sample is when
they first introduced the petroleum legislation after becoming independent.
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Table C.2: Descriptive statistics

Variable

Std.

Std. Dev.

N

Mean

Dev.

Within

Min

Max

Child mortality

838

3.86

0.83

0.26

2.1

5.44

Infant mortality

834

3.59

0.72

0.23

1.94

4.9

Life expectancy

838

65.42

8.83

2.03

40.65

77.45

Per capita output

826

8.58

1.13

0.25

6.42

11.17

Trade openness

826

4.13

0.6

0.27

2.01

5.86

Conflict intensity

850

0.35

0.66

0.41

0

2

Population growth

797

2.32

2.96

2.75

-55.84

49.08

Institutional quality

744

0.50

0.15

0.09

0.05

0.94

Democracy

822

-2.79

6.5

2.35

-10

10

Civil liberties

849

5.11

1.47

0.63

1

7

Population density

835

3.39

1.26

0.36

0.72

7.08

Urbanization

833

56.7

22.45

3.44

8.53

98.19
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Table C.3: Controlling for democracy, civil liberties, population density, and urbanization
(1)

Pvt. ownership
Per capita output
Trade openness
Conflict intensity
Population growth
IQ

-0.115*
(0.0626)
-0.253*
(0.125)
0.0874
(0.0744)
0.0152
(0.0241)
0.00291*
(0.00170)
-0.287**
(0.114)

Democracy

(2)

(3)

-0.112*
(0.0644)
-0.255*
(0.135)
0.0884
(0.0777)
0.0141
(0.0258)
0.00292*
(0.00168)
-0.289**
(0.119)
0.000136
(0.00451)

Civil liberties

-0.114*
(0.0639)
-0.249**
(0.120)
0.0842
(0.0732)
0.0168
(0.0248)
0.00282*
(0.00163)
-0.280**
(0.116)

(4)

-0.112*
(0.0631)
-0.248*
(0.125)
0.0886
(0.0744)
0.0176
(0.0235)
0.00622**
(0.00263)
-0.307**
(0.115)

0.0133
(0.278)

Urbanization

Observations
R-square within
Number of countries
Year dummies

-0.115*
(0.0645)
-0.253*
(0.130)
0.0877
(0.0744)
0.0153
(0.0241)
0.00291*
(0.00170)
-0.288**
(0.115)

-0.0153
(0.0207)

Population density

Constant

(5)

6.039***
(0.867)

6.075***
(0.930)

6.089***
(0.882)

5.946***
(1.308)

-0.000258
(0.00894)
6.049***
(0.828)

674
0.778
36
Yes

651
0.779
35
Yes

674
0.779
36
Yes

671
0.780
36
Yes

674
0.778
36
Yes

Note: Dependent variable is the log of child mortality rate. State ownership is the base outcome.
Robust (country-clustered) standard errors are given in parentheses. *, **, *** indicate that the
estimates are statistically significant at 10, 5, and 1 percent levels respectively.
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790
0.131
41
No

4.102***
(0.0833)

-0.176
(0.114)
-0.632***
(0.132)

780
0.299
41
No

7.476***
(1.447)

-0.134
(0.104)
-0.554***
(0.124)
-0.398**
(0.171)

(2)

780
0.311
41
No

7.343***
(1.409)

-0.136
(0.101)
-0.526***
(0.128)
-0.324*
(0.188)
-0.122
(0.119)

(3)

780
0.319
41
No

7.237***
(1.391)

-0.135
(0.100)
-0.519***
(0.118)
-0.315*
(0.186)
-0.121
(0.117)
0.0526
(0.0366)

(4)

751
0.327
41
No

7.194***
(1.392)

-0.104
(0.0902)
-0.473***
(0.105)
-0.313
(0.189)
-0.128
(0.121)
0.0571*
(0.0333)
0.00668
(0.00519)

(5)

674
0.442
36
No

-0.0605
(0.0856)
-0.373***
(0.0960)
-0.679***
(0.173)
-0.0409
(0.136)
0.0164
(0.0364)
0.00727
(0.00483)
-0.430**
(0.167)
10.13***
(1.371)

(6)

674
0.779
36
Yes

0.0484
(0.0490)
-0.0745
(0.0740)
-0.261**
(0.124)
0.0916
(0.0736)
0.0150
(0.0242)
0.00296*
(0.00175)
-0.285**
(0.116)
6.061***
(0.858)

(7)

percent levels respectively.

clustered) standard errors are given in parentheses. *, **, *** indicate that the estimates are statistically significant at 10, 5, and 1

Note: Dependent variable is the log of child mortality rate. State ownership with control is the base outcome. Robust (country-

Observations
R-square within
Number of countries
Year dummies

Constant

IQ

Population growth

Conflict intensity

Trade openness

Per capita output

Pvt. ownership

State (without control)

(1)

Table C.4: Distinguishing between the two variants of state ownership
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372
0.793
20
Yes

302
0.859
16
Yes

-1.43

2.02**

1.12

1.15

-1.17

372
0.681
20
Yes

302
0.799
16
Yes

0.70

-1.38*

1.10

-1.80*

2.72***

Z-statistic
(6)
5.19***

*** indicate that the estimates are statistically significant at 10, 5, and 1 percent levels respectively.

dependent variable. State ownership is the base outcome. Robust (country-clustered) standard errors are given in parentheses. *, **,

Note: In column (1) and (2), log of infant mortality rate is the dependent variable. In column (4) and (5), life expectancy is the

Observations
R-square within
Number of countries
Year dummies

Constant

IQ

Population growth

Conflict intensity

Trade openness

Per capita output

Pvt. ownership

Low IQ
(4)
1.763***
(0.473)
2.513*
(1.373)
-1.435*
(0.734)
-0.483*
(0.242)
-0.339
(0.218)
2.199*
(1.188)
45.81***
(10.67)

High IQ
(5)
-1.325***
(0.360)
-1.763**
(0.763)
0.335
(0.653)
-1.322*
(0.725)
-0.0354
(0.0229)
0.637
(1.903)
83.34***
(6.606)
Z-statistic
(3)
-3.71***

High IQ
(2)
0.116*
(0.0549)
-0.0218
(0.146)
-0.00144
(0.0888)
-0.0337
(0.0393)
-0.000257
(0.000931)
0.0193
(0.188)
3.580**
(1.281)

Low IQ
(1)
-0.173***
(0.0594)
-0.262*
(0.138)
0.130*
(0.0676)
0.0227
(0.0238)
0.0403*
(0.0198)
-0.310**
(0.132)
5.731***
(0.875)

Life expectancy

Table C.5: Using alternate measures of the dependent variable
Infant mortality
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Appendix D
Supplementary tables for chapter 4

Table D.1: Countries in the sample
Algeria

Ecuador

Nigeria

Tunisia

Angola

Egypt

Oman

United Arab Emirates

Argentina

Gabon

Peru

Venezuela

Azerbaijan

Indonesia

Qatar

Vietnam

Bahrain

Iran

Romania

Yemen

Bolivia

Iraq

Russia

Brunei

Kazakhstan

Saudi Arabia

Cameroon

Kuwait

Soviet Union

China

Libya

Sudan

Colombia

Malaysia

Syria

Congo, Republic of

Mexico

Trinidad & Tobago

Note: The period of analysis for all countries is 1984-2005 except for Azerbaijan (1993-2005),
Kazakhstan (1995-2005), Russia (1993-2005), Soviet Union (1984-1991), and Yemen (19902005). The starting date of the former Soviet Union economies is when they first introduced the
mining legislation, pertaining specifically to the petroleum sector, after becoming independent.
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Table D.2: Descriptive statistics

Variable

Std.

Std. Dev.

N

Mean

Dev.

within

Min

Max

Institutional quality

773

0.50

0.15

0.09

0.05

0.94

Law & order

773

0.45

0.25

0.17

0

1

Bureaucratic quality

773

0.51

0.24

0.15

0

1

Investment profile

773

0.52

0.20

0.17

0

1

Corruption

773

0.52

0.18

0.13

0

1

Per capita output

756

8.71

1.07

0.17

6.67

11.17

Trade openness

756

4.11

0.61

0.25

2.01

5.86

Press freedom

765

1.49

0.67

0.36

1

3

Democracy

747

-2.22

6.76

2.67

-10

10

Political stability

751

2.61

1.2

0.77

0

4.38

Population size

765

9.45

1.79

0.15

5.35

Conflict intensity

773

0.35

0.67

0.40

0

2

Military in politics

773

3.14

1.59

0.83

0

6
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14.08

Table D.3: Controlling for population size, conflict intensity and military in politics

Pvt. ownership
Per capita output
Trade openness
Press freedom
Democracy
Political stability
LDV

(1)

(2)

(3)

(4)

0.08***
(0.02)
0.06
(0.043)
-0.02
(0.03)
0.025*
(0.01)
-0.004*
(0.002)
0.004
(0.01)
0.36***
(0.05)

0.07***
(0.02)
0.05
(0.041)
-0.02
(0.03)
0.028*
(0.01)
-0.005**
(0.002)
0.004
(0.01)
0.37***
(0.05)
-0.08
(0.13)

0.07***
(0.03)
0.06
(0.04)
-0.02
(0.03)
0.03*
(0.02)
-0.005**
(0.002)
0.004
(0.01)
0.37***
(0.04)
-0.08
(0.13)
0.01
(0.01)

-0.22
(0.31)

0.62
(1.24)

0.53
(1.19)

0.07**
(0.03)
0.05
(0.04)
-0.02
(0.03)
0.029*
(0.01)
-0.005**
(0.002)
0.003
(0.01)
0.35***
(0.05)
-0.08
(0.12)
0.01
(0.01)
0.008
(0.008)
0.55
(1.16)

Population size
Conflict intensity
Military in Politics
Constant

Observations
621
621
621
R-square within
0.40
0.40
0.41
No. of countries
36
36
36
Year dummies
Yes
Yes
Yes
Notes: Dependent variable is the 𝐼𝑄 index. State ownership is the base

621
0.41
36
Yes
outcome.

Robust (country-clustered) standard errors are given in parentheses. *, **, *** indicate
that the estimates are statistically significant at 10, 5, and 1 percent levels respectively.
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Table D.4: Accounting for reforms in other sectors of the economy
(1)

Pvt. ownership
Per capita output
Trade openness
Press freedom
Democracy
Political stability
LDV
Agriculture
Product
Trade
Capital account
Current account

(2)

(3)

(4)

(5)

0.09*** 0.09*** 0.09*** 0.11*** 0.09***
(0.03)
(0.02)
(0.03)
(0.03)
(0.03)
0.11
0.10*
0.13** 0.15** 0.20**
(0.06)
(0.05)
(0.06)
(0.07)
(0.08)
-0.05
-0.04
-0.02
-0.03
0.01
(0.05)
(0.04)
(0.04)
(0.05)
(0.05)
0.04**
0.02
0.02
0.01
0.03
(0.02)
(0.02)
(0.02)
(0.02)
(0.02)
-0.005
-0.003
-0.004
-0.002
-0.003
(0.004) (0.003) (0.002) (0.004) (0.004)
0.002
0.002
0.004
0.005
-0.005
(0.01)
(0.01)
(0.01)
(0.01)
(0.01)
0.38*** 0.35*** 0.35*** 0.33*** 0.35***
(0.08)
(0.06)
(0.06)
(0.08)
(0.07)
-0.003
(0.03)
-0.03
(0.09)
-0.02
(0.03)
0.01
(0.02)
-0.004
(0.03)

Financial
Constant

Observations
R-square within
No. of countries
Year dummies

(6)

0.11***
(0.03)
0.15**
(0.06)
-0.03
(0.05)
0.013
(0.02)
-0.002
(0.004)
0.005
(0.01)
0.33***
(0.08)

-0.55
(0.49)

-0.52
(0.40)

-0.75
(0.45)

-0.84*
(0.48)

-1.47**
(0.65)

0.02
(0.05)
-0.84*
(0.48)

325
0.50
19
Yes

446
0.44
27
Yes

392
0.45
27
Yes

311
0.45
20
Yes

245
0.50
16
Yes

311
0.45
20
Yes

Notes: Dependent variable is the 𝐼𝑄 index. State ownership is the base outcome. Robust
(country-clustered) standard errors are given in parentheses. *, **, *** indicate that the
estimates are statistically significant at 10, 5, and 1 percent levels respectively.
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