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Chapter 1.

Introduction: Extractive-Led Development

This thesis aims to increase our understanding of the societal impacts of the
extraction of coveted minerals (such as oil, gas, gold, copper, and other mined
materials), as well as the role of the recent policy trend towards implementing
transparency and accountability standards to help govern the extractive sector.
This introductory chapter begins by providing context to the current heightened
global interest in the extractive industries. Next, it briefly summarises some of the
key economic arguments and research behind many countries’ promotion of the
extractive sector for development purposes. It then describes some of the common
problems associated with extraction, as highlighted by the literature dedicated to
a phenomenon commonly known as the ‘resource curse’. This chapter’s final
section describes the outline and contributions of the four empirical studies

featured in this thesis.

Keywords: Extractive Industries; International Development; Resource Curse



1.1 Introduction

At the time of writing this thesis, the extraction of coveted minerals (such as oil,
gas, gold, copper, and other mined materials) continues to stimulate significant
interest from both the world’s international and scientific communities. A key reason
behind this heightened interest is the common view that the wealth generated from
the extraction of minerals could help support economic growth and development.
Now, perhaps more than ever, these growth prospects are highly attractive to many
countries due to the economic hardships inflicted by the ongoing Covid-19 global

pandemic.

However, while common conceptions link the extraction of minerals to wealth
and prosperity, in recent decades a more critical understanding of the potential effects
of economies’ extractive-led development has also been gaining currency. Epitomised
by a socio-economic phenomenon coined the ‘resource curse’ (Auty, 1993), this
phenomenon highlights that economies that are more dependent on the extraction of
resources often grow more slowly than economies less dependent on such activities
(Sachs and Warner, 2001; Ross, 1999). Alongside explanations indicating the potential
problems created by the negative externalities of the commodity markets (such as de-
industrialisation and economic volatility), mismanagement of mineral wealth is also
regularly cited as one of the main contributors to the resource curse phenomenon (van

der Ploeg, 2011).

This thesis aims to increase our understanding of the societal impacts of the
extractive sector, as well as the role of the recent policy trend towards implementing
transparency and accountability standards to help combat the mismanagement of this
sector. This introductory chapter continues in Section 1.2, which provides greater

context to current heightened global interest in the extractive industries. Next, Section
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1.3 describes in further detail the key economic arguments underpinning extractive-
led development strategies. Section 1.4 then summarises the research devoted to the
resource curse. Finally, Section 1.5 describes the outline and contributions of this

thesis to the relevant literature.

1.2 Why are extractives in the spotlight?

In recent years, global interest in the extractive sector has risen for at least two
key reasons. The first reason arises, rather counter-intuitively, from increased climate
action. Progress on the so-called energy transition (i.e. moving the global economy
from high carbon-intensive to low carbon-intensive energy production to mitigate
against the future effects of climate change) has created much greater knowledge and
awareness of the global economy’s likely long-term dependence on the extraction of
mineral resources. For example, despite ambitious forecasts concerning the
introduction of new sources of renewable energy (e.g. via solar and wind power),
predictions show that oil, and gas in particular, are likely to remain an important
component of the energy mix for many decades to come.* Subsequently, even countries
that are supposed leaders and advocates for increasing the global pace of the energy
transition have continued to consider measures to expand current oil and gas

production.2

1 Forecasts with a relatively progressive introduction of renewable energy indicate demand for oil and
gas may continue to grow until 2035. Even in the years after peak demand, many forecasts show
relatively modest declines in the absolute magnitude of demand for oil and gas relative to current levels
until at least 2050 (Johnston et al., 2020). Further adding to the potential future demand for these
resources is the very real possibility of the growth in global energy demand outpacing the relative
deployment of renewable sources of energy and that there are many products where there remains no
substitute using electricity only (such as planes in the aviation industry).

2 A notable example includes the proposed opening of the Cambo oil field situated to the west of the
Shetlands Islands, Scotland. Environmental campaigners have pointed to the hypocrisy of the U.K.’s
intentions to open new fields while also preparing to host the global climate summit COP26 in Glasgow
(Bradshaw, 2021). Alternatively, a report by the UN’s Environmental Programme (UNEP, 2021) also
further describes that G20 countries have directed more than USD300 billion towards funding new
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Further to this, research about the energy transition has also made it clear that
the technology required to produce renewable energy will demand large quantities of
rare mineral resources. A recent study published by the World Bank finds that the
production of minerals, such as graphite, lithium and cobalt, may increase by nearly
500% by 2050 to meet the growing demand for renewable energy technologies (see
Hund et al. 2020).3 In other words, even in a clean-energy future, mineral extraction
will remain critical and may become even more important as scarce materials
increasingly support the technologies required to satisfy future demand for goods and
energy. Increasing demand for such minerals presents significant economic
opportunities, which is naturally creating a great deal of commercial and geopolitical
interest. For example, Tilley and Manely (2017) describe how the expansion of the
production of these minerals could be transformative for the fortunes of many
countries where these resources are located, such as the Democratic Republic of

Congo, South Africa, India, Chile, Brazil, and Bolivia.

The second reason the extractive sector continues to receive heightened global
interest at this time corresponds to the sector’s purported role in supporting many
countries’ recovery from the devastating effects of the COVID-19 global health
pandemic. Following severe civil restrictions and even complete lockdowns of society
creating barriers to business in many countries, governments around the world are
now looking for ways to support economic recovery. For many countries, rising global
commodity demand offers a clear prospect for helping communities recover as

extractive operations provide jobs and tax revenues to cash-strapped governments. In

fossil fuel activities since the beginning of the COVID-19 pandemic in 2019 — more than they have
towards new sources of renewable energy. Many critics consider such investment into new fossil fuels
could continue to create a degree of inertia, further delaying the pace of the energy transition and
extending the global economy’s reliance on fossil fuels (Fattouh et al., 2018).

3 The report estimates that over 3 billion tons of minerals will be required to meet international climate
change targets for achieving a below 2°C future.
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particular, heightened gold prices are helping Tanzania to increase its mining revenues
to a historical high, and economies such as Chile and Peru are also looking to take
advantage of the significant increase in global demand for copper. South Africa’s
economic recovery plan has even identified revitalising the mining industry as a top
priority, making plans to simplify mining regulations and fast-track approvals so that
mining and environmental permits can be granted faster (Fernandez-Stark et al.,

2020; Rouget, 2020).

From these recent developments surrounding the extractive sector, it is clear that
the sector will remain economically relevant in many countries and play an important
role supporting global consumption patterns for the foreseeable future. Rhetoric
concerning the economic potential of countries’ mineral resources is continuing to
grow in the wake of the COVID-19 pandemic and these arguments are likely to
proliferate as the energy transition advances further and the demand for rare minerals
increases. Overall, this points to the importance of continuing to improve our
understanding of the impact of the extractive sector impact on society and the

strategies that can help ensure that mineral endowments are managed appropriately.

1.3 The economic premise of extractive-led development

The reasons explaining countries’ attraction to mineral extraction have been
widely discussed and, as insinuated by the discussion above, are largely economic. At
the core of these explanations is the understanding that rents (or revenues) from the
extractive sector may offer a source of investible funds. It is argued that this capital
can help societies increase their consumption and relax constraints to economic

growth and development. This includes providing countries with opportunities to
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expand their existing business prospects, attract foreign investment, and create new

jobs (Karl, 2004).

This view is supported by the arguments of numerous prominent academic
scholars and well-known growth models. For example, economists such as Jacob Viner
(1953), Arthur Lewis (1955), and Walter Rostow (1961), have all historically asserted
that resource extraction could help to finance the growth of domestic markets.
Rostow’s (1961) widely taught five-stage model of economic growth, for instance,
infers that resource endowments can provide economies with the capital needed to
industrialise and ‘take-off from traditional to modernised high-consumption
societies. A related argument, based on the Harrod—Domar model, also suggests that
the financial windfalls from extraction could be used to fill financing gaps and start a
self-sustaining process of capital accumulation and economic growth (Easterly, 1999).
Meanwhile, other arguments have also indicated that these rents may help to finance
the development of economies’ infant industries (Balassa, 1980). This view considers
that, at the early stages of development, domestic industries often do not have the
economies of scale to compete against more advanced competitors from abroad.
Resource revenues may provide the necessary funds to help industries mature by

making them more technologically advanced and competitive at an international scale.

Many arguments refer to the role these revenues could also play in helping to
relieve societal issues such as the incidence of poverty and deprivation. In this respect,
policy research continues to explore the possibilities of expanding security payments
or cash transfers financed by resource revenues (Moss et al., 2015). For example, Segal
(2012) shows that Mexico nearly eliminate extreme poverty by introducing a universal
citizen dividend financed by public resource revenues. Other leading examples of such

policies include cash transfer schemes operating in the State of Alaska, United States
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(Goldsmith, 2010) and, within Latin America, Bolivia’s universal pension scheme,
Renta Dignidad (which is partly financed by direct hydrocarbon taxes; Segal, 2012).
Alternatively, related policy options consider the possibilities of using resource
revenues to finance improvements in local infrastructure (such as transport links, the
electrical grid, or housing stock), as well as support public investment in areas such as

health and education.

The premise for this extractive-led development imperative is also supported
by a significant amount of empirical evidence and experience. Numerous examples
exist of countries experiencing significant periods of economic growth following a
mineral boom. These examples also include a legacy that can be traced back
throughout much of humanity’s contemporary history. Some early examples point to
the importance of appropriated minerals from the Americas, such as gold and silver,

in supporting the early development of European colonial superpowers (Hamilton,

1934).

However, more recent examples follow the transformation witnessed by
Norway after the discovery of North Sea oil in the 1960 and "70s. Holden (2013) further
describes Norway’s progress from an economy with a modest GDP per capita, 5%
below the OECD average in 1970, to one more than 70% above the OECD average by
2010. Larsen (2005; 2006) also provides a comparative analysis highlighting how
Norway had even outgrown several of its historically more advanced neighbours, such
as Denmark and Sweden, by the 1980s. This growth was reportedly supported by its
heavy investment into high-tech industries and, to prevent overheating the domestic
economy, investment of the remaining oil revenues into foreign securities through a
newly established sovereign wealth fund. A complementary policy, known as the

‘Spending Rule’, also ensured that public spending did not greatly exceed the financial
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returns of the fund’s assets, thereby safeguarding the country’s equitable, long-term

principles on the distribution of resource rents across generations.

Botswana is also often highlighted as another modern ‘success story’ by
proponents of extractive-led development imperative. After discovering its large
endowment of diamonds in the early 1970s, Botswana enjoyed one of the world’s
strongest per-capita growth records in the decades that followed (Acemoglu et al.,
2003; Poteete, 2009). Poteete (2009) describes the broad and stable political coalition
during the first decades of Botswana’s independence in 1966 that helped to encourage
the adoption of pro-growth policies and strong institutional governance during this

time.

1.4 The ‘resource curse’ paradox

Despite so-called ‘success stories’ from countries such as Norway and Botswana,
the ‘resource curse’ phenomenon indicates economies that are more dependent on
extraction often develop at a much slower rate (Auty, 1993; Sachs and Warner, 2001;
Ross, 1999; Papyrakis and Gerlagh, 2007). There is also a vast array of case-study
examples highlighting the potential perils of countries’ extractive-led development.
For instance, although historic examples often point to the role that Latin America’s
resource revenues played in supporting the rise of the Spanish empire, a more telling
ending to this piece of history shows how, along these same lines, these revenues can

also be detrimental to an economy’s development.

To elaborate on this point briefly, looking back at Latin America’s colonial period,
John Maynard Keynes (1930) argued that the subsequent inflow of mineral rents from

the Americas eventually harmed Spain's domestic industries by raising wages above
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competitive levels. This diverted factors of production away from other export
industries (thereby delaying industrialisation) and toward the flourishing industries
associated with trade in precious metals (much like the ‘Dutch disease’ discussed
below) (Di John, 2011). By the end of the 16th century, the Spanish had become almost
entirely dependent on the mining output of their Latin American colonies and had
even begun using future mining output as collateral for borrowing. This left the
Spanish economy vulnerable to recurring depreciations of metal prices at the end of
the 16t century and the start of the 17th century. These low metal prices ultimately led
to a string of defaults on Spain’s foreign debts (in 1557, 1560, 1575, 1596, 1607, 1627,
1647, 1653 and 1680), and the resulting economic and political instability contributed

to the eventual reversal of Spain's global economic dominance (Mau, 2012).

Among the many more contemporary examples, one notable case also describes
how, in Mexico, an oil boom similarly resulted in excessive borrowing, an overheated
economy, and the decline of industrial production (see Usui, 1997). Excessive
borrowing during the late 19770s (fuelled by the Mexican government’s expectations of
increasing oil revenues) contributed to the 1982 Mexican debt crisis. Here, following
the cyclical depreciation of oil prices in the early 1980s, Mexico’s fiscal health quickly
deteriorated as the country continued borrowing to maintain its public investment
programme. Between 1978 and 1982, the debt-to-GNP (gross national product) ratio
more than doubled (from 12% to 24.8%) as the peso also continued to devalue and the
level of prices (captured by the consumer price index) increased by 2700%. By 1983,
the Mexican economy had begun to contract; it remained stagnant for most of the rest

of the 1980s following this period of economic upheaval and instability.
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Figure 1. Graph of literature search results

a) Google Scholar search for “Resource Curse”
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Notes: The literature search has been completed until July 2021. The sample of
internationally acclaimed economics journals searched is available in Appendix A.1. It
is informed by the Australian Business Deans Council Journal Quality List (ABDC
JQL) and includes A* economics journals and a selection of A-rated journals
specialised in resource and development economics.

Following this controversy regarding extractive-led development and the
resource curse, scientific and policy interest in the mineral sector has grown over the

last two decades. Figure 1a demonstrates the considerable expansion of the literature
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dedicated to the resource curse. It shows that Google Scholar records a nearly 50-fold
increase in the number of studies each year citing the term ‘resource curse’ since 2000.
Cumulatively, it now finds more than 50,000 pieces of literature about the resource
curse. These trends are also reflected in more detailed searches of the contents of
economic journals. Figure 1b shows the results of a search for studies on the effects of
the mineral sector on socio-economic and other development outcomes published in
a sample of internationally acclaimed economic journals (see Appendix A.1).4 The
search identified a total of 353 articles published since 2000. Again, the annual rate of
the publication of new literature shown in Figure 1b indicates an upward trend in
academic interest in the subject (particularly since 2010). In fact, the average number
of studies published annually more than quadrupled during this period (rising from
nearly 6 per year between 2000 and 2009 to 25 per year between 2010 and 2020). The
attention given to the resource curse has continued to attract academic interest for at

least three reasons:

1) Explaining the resource curse and its societal implications

Research has provided various explanations and theories vindicating the
resource curse. This includes several explanations concerning the crowding-out effects
of minerals. The best-known explanation concerns the so-called ‘Dutch disease’, a

phenomenon in which a windfall from the traded resource sector causes the real

4 The search of more detailed economic journals also captures studies that do not use the term “resource
curse”. It allows for an alternative look at the level of academic interest on the topic that does not depend
on studies using a specific term. The results in Figure 1b indicate the number of publications dedicated
to this issue in this sample of journals have been increasing over time (not simply the use of the term
“resource curse”). The sample of studies identified does not include policy discussions and studies on
the optimal rate of extraction. The sample of internationally acclaimed economics journals searched is
available in Appendix A.1. It is informed by the Australian Business Deans Council Journal Quality List
(ABDC JQL) and includes A* economics journals and a selection of A-rated journals specialised in
resource and development economics. The full bibliographic database of studies published in economics
journals is available upon request.
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exchange rate to appreciate and, in doing so, causes the non-resource traded sector to
become globally less competitive while its returns also diminish (Torvik, 2001 and van
der Ploeg and Venables, 2013).5 In other words, such a windfall creates a period of de-
industrialisation (crowding out the manufacturing sector in favour of the primary
sector) as businesses and jobs move abroad to cheaper labour markets or to other parts

of the domestic economy where returns are higher.

For structural theorists, such as Prebisch (1962), the issues related to the
resource curse or Dutch disease could be explained by the declining terms of trade and
destabilizing price volatility associated with economies’ specialisation in primary
products.6 Others blame the long-term effects of the loss of growth-inducing
technological advantages in the manufacturing sector (see Van Wijnbergen, 1984 and
Krugman, 1987). Cherif (2013) presents a model asserting that less technologically
advanced countries may be particularly vulnerable to the latter of these issues. He

explains the extent of the crowding-out in the tradable sector depends positively on an

5 The real exchange rate appreciation is caused by price increases in the non-traded sectors relative to
the traded sector following the resource income windfall. Corden and Neary (1982) explain this can be
caused by two types of effects: i) The spending effect, where the income shock increases aggregate
demand. Increased aggregate demand has inflationary effects, leading to higher wages and higher prices
in the non-traded sectors of the economy while traded sector prices remain constrained by international
prices. ii) The resource movement effect, where the growing extractive sector draws capital and labour
from other sectors of the economy. Reduced output in the non-traded sector causes the prices in this
sector to rise while, again, the traded sector prices remain constrained by international prices.

6 Bova et al. (2016) describe the challenges caused by large and enduring commodity market price
swings; translating to greater output volatility, terms of trade volatility, and price instability. These
factors are considered harmful to both investment and economic growth. Furthermore, periods of
unexpected low commodity prices may reduce the income governments receive from the taxes or
royalties associated with the export of these commodities. In response, this may cause greater fiscal
volatility and pro-cyclicality as governments attempt to balance their books in this time of heighten
economic stress. It is considered fiscal volatility and pro-cyclicality may exacerbate the business cycles
volatility (Coutinho et al. 2013). For example, this may increase the intensity of the effects of the shocks
as the aggregate demand supported by the public-sector decreases. Shabsigh and Ilahi (2007) also
highlight that this may create inefficiencies from the burden of the added costs and wastage from
shutting down programmes and projects during troubled times. Several studies now document
arguments emphasising this volatility channel as a key explanation for extractive countries historically
weak economic performance (see van de Ploeg and Poelhekke, 2010; Cavalcanti et al., 2015), their
financial instability (Eberhardt and Presbitero, 2021), and inefficient public policies (Robinson et al.,
2017).
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interaction between the size of the resource windfall and the productivity gap vis-a-vis

the trade partners.

Gylfason (2001) and Torvik (2002) and Baland and Francois (2000) describe
some other well-known explanations concerning the crowding-out effects of
extraction. For example, Gylfason (2001) suggests a mineral boom can cause a country
to overestimate the importance of mineral wealth and undervalue the significance of
human capital in its future prosperity. This causes it to neglect educational investment,
which is recognised as an important factor of economic growth.” Ebeke et al. (2015)
extend this point, also highlighting that resource revenues orient university students
toward rent-seeking activities instead of productive ones. Torvik (2002) and Baland
and Francois (2000), meanwhile, posit that a mineral boom can incur the resource
curse because it diverts entrepreneurial talent away from growth-enhancing

innovative activities in the economy.

Dependency theorists and Marxists provide alternative explanations for the
resource curse. Dependency theorists argue that minerals are unlikely to stimulate
growth when foreign multinationals dominate the extractive sector (as is the case in
many countries) and are allowed to repatriate profits. Marxists offer similar
arguments, highlighting that governments in poor economies are dominated by local
elites whose interests are not aligned with national development, but rather with
foreign multinationals’ interests — thus making it unlikely that revenues and profits

will be invested in ways that benefit local populations (Di John, 2011).

7 E.g. Mineral booms often increase demand for task skilled labour and can pay relatively lucrative
salaries. This may increase the opportunity cost of schooling, as well as devalue it in the economy. Mejia
(2020) offers further evidence highlighting gold mining in Colombia reduced standardized test scores
and college enrolment, particularly in academic degrees and STEM fields. Esposito and Abramson
(2021) also document that regions in Europe that have historically mined coal have a lower share of
people with a university education.
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Otherwise, various studies further point to the wide range of potential negative
externalities associated with extraction; for example, a broad range of literature is
devoted to potential environmental and health risks. There are also many case studies
valuing the economic costs associated with the environmental damages of oil spills and
mining disasters, such as the Deepwater Horizon oil spill in the Gulf of Mexico in 2010
(see English et al., 2018) or the 2015 Mariana mine tailings disaster, which caused a
toxic brown mudflow to pollute the river and beaches along the Doce River in Brazil
(see Carrillo et al., 2020). More broadly, studies also examine the health impacts of
extraction on local communities, in many instances showing a higher incidence of
health conditions linked to heavy metal toxicity (such as anaemia among women and
stunting in young children) (von der Goltz and Barnwal, 2019), as well as higher infant

death rates and lower life expectancy (Edwards, 2016).

A recent trend in this literature has investigated the health and environmental
implications of shale gas extraction. For instance, Hill (2018) reports increased low
birth weight and decreased preterm birth weight among mothers living within 2.5 km
of a well, and Hill and Ma (2017) find an increase in shale gas-related contaminants in
community water systems within 1 km of shale gas wells. Alternatively, using an
economic lens, other studies have examined the adverse economic effects of mining
on residential quality of life via house prices. This research regularly highlights the
negative impact of these types of health and environmental dis-amenities on
residential house prices (e.g. Boxall et al.,, 2005; Neelawala et al., 2013;
Gopalakrishnan and Klaiber, 2014; Koster and Ommeren, 2015; Malikov et al., 2018;

Boslett and Hill, 2019; Boslett et al. 2019; Rivera, 2020; Gibbons et al., 2021).

Another adverse effect often associated with extraction is the link between

mineral wealth and conflict. It has been found that the increased contestable income
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from mineral rents may also incentivize violence by increasing the potential gains from
appropriation (i.e. the rapacity effect) (Welsch, 2008; Dube and Vargas, 2013).
Empirically, Caselli et al. (2015) show, for example, that the presence of oil has been a
significant predictor of interstate conflicts since World War II, and Nordvik (2019)
finds onshore oil production increases the chance of coups d’état. Alternatively, Dube
and Vargas (2013) also found that increasing oil wealth was related to an increase in
conflict in Colombia. Hodler (2006) describes the link between conflict and the
resource curse, explaining that fighting reduces productive activities and weakens

property rights (which also makes productive activities even less attractive).

Extending this point, Rettberg and Ortiz-Riomalo (2016) suggest that violent
episodes in mineral-rich countries are more difficult to end and more likely to resume
because of the resource-fuelled criminal networks that can develop under the auspices
of armed conflict. They provide a detailed case study highlighting the interchangeable
nature of gold mining revenues and the drugs trade as conflict resources in Colombia.
Although conflict may well be a contributing factor to the purported association
between minerals and crime, it is likely not the only reason linking them (e.g. other
explanations suggest that changes in economic and demographic structures around
mines may be contributing factors). For instance, Gourley and Madonia (2018) find a
positive relationship between the presence of oil and gas wells and crime (both violent
and property-related) in Colorado, United States. Andrews and Deza (2018) also
report that increases in oil wealth in Texas (United States) were positively related to
the incidence of murder, robbery, and larceny. Neither state’s recent history has been
characterised by violent civil wars or conflicts. Similarly, Buonanno et al. (2015) also

highlight a historic example, noting the ascendance of the mafia in twentieth-century
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Sicily following a rise in international demand for sulphur. They observe greater mafia

presence in municipalities with greater sulphur availability.

However, most recently, political explanations for the resource curse (i.e. the
‘political’ or ‘institutional’ resource curse) have become central to discussions on the
governance of natural resources in international development (Mehlum et al., 2006
and Robinson et al., 2006). Perturbed by the exacerbating role political elites
themselves may have on the incidence of the resource curse, much attention has been
paid to these theories among the international donor community. The political
resource curse suggests that, in the face of a resource boom, politicians are more likely
to enact inefficient policies that increase their likelihood of remaining in power or of
directly benefiting from the resource rents (Robinson et al., 2006; 2014). For example,
extraction is suggested to lead to an increase in nepotism, patronage, and corruption
because the political elite have more opportunities to grab rents from the increased
public revenues without upsetting a rational but imperfectly informed public (Brollo
et al., 2013).8 Several studies suggest that this, in turn, leads to an institutional
environment that can impede democracy, undermine fiscal capacity development, and
diminish bureaucratic quality (e.g. Bulte et al, 2005; Cassidy, 2019; Lashitew and

Werker, 2020).

Like many of the other explanations provided, empirical studies also provide
further evidence of the existence of the political resource curse. For example, Vicente
(2010) finds vote-buying significantly increased following the discovery of oil in the
African island nation of Sao Tomé and Principe. Similarly, cross-country research by

Klomp and de Haan (2016) infers that political incumbents use these rents to expand

8 This also relates to the issue that resource revenues create a fiscal base which decreases the need for
the state to tax the local population and, thereby, also reduces political bargaining power and
accountability between the state and the local populous.
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public spending and reduce taxes before elections to improve their chance of re-
election. Alternatively, Caselli and Michaels (2013) offer evidence from the Brazilian
media and federal police documenting that mineral production is related to increases
in the number of alleged instances of illegal activities associated with mayors. Brollo
et al. (2013) also show that windfalls increased observed corruption in Brazil while
also reducing the average education of political candidates. Furthermore, a study by
Bhavnani and Lupu (2016) also finds that resource windfalls increase the prevalence
of clientelism among politicians in Brazil; Asher and Novosad (In Press) provide
evidence that such windfalls cause elected politicians to accumulate more wealth and
commit more crimes in India; and Zhan (2017) reports that resource dependence

increases corruption among state employees in China.

Finally, Collier (2017) adds further critical insight here, arguing that ordinary
citizens also play a part in fulfilling the resource curse. He explains that the
psychological biases caused by the economic premise of extractive-led development
drive citizens’ preferences excessively towards consumption rather than the
investment of resource revenues. This creates the conditions for a type of mineral
populism to politically prevail, wherein voters reward policies and politicians who
support the overprovision of short-term goods and services (Matsen et al., 2016).
Neumayer (2004) and van der Ploeg (2011) suggest the ‘curse’ is partly due to
unsustainable overconsumption and that resource-rich developing economies appear
unable to successfully convert their diminishing exhaustible resources into other
productive assets. This view is supported by Papyrakis and Gerlagh (2007), who
consider this investment channel (or lack thereof) to be an important factor explaining

the resource curse. Usui (1997) claims, for example, that Mexico’s underperformance
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after its oil boom in the 1970s was related to its bias towards immediate spending

rather than capital investment.

i1) Exploring empirical controversy concerning the so-called ‘curse’

This topic has also continued to attract academic interest due to the empirical
controversy surrounding the estimates that studies use to identify the resource curse
phenomenon. Whether the extractive sector has had a positive or negative net effect
on countries’ development remains a point of rigorous debate; one key aspect of this
debate concerns the variable used to measure the extractive sector’s effect. Whereas
early studies on the subject largely followed Sachs and Warner’s (2001) pioneering
study on the resource curse by measuring the value of extraction rents as a proportion
of total economic output (i.e. their resource dependence), the seminal work by
Brunnschweiler and Bulte (2008) favoured a per-capita measure (i.e. resource
abundance) and found that resource abundance positively affects both economic

growth as well as the development of institutions.

A related point for debate has concerned the exogeneity (or endogeneity) of
variables measuring the effects of the extractive sector. Van der Ploeg and Poelhekke
(2017) refer to an array of factors — including fluctuating economic variables as well as
political and institutional regimes — correlated with mineral production that could bias
estimates if not properly accounted for. Although some researchers have argued that
resources are randomly distributed among countries (e.g. Andersen and Aslaksen,
2008), conflicting evidence has continued to mount over time. Here it is explained that
mineral exploration and production are determined by various endogenous,

unobserved, and hard-to-measure factors. For instance, David and Wright (1997)
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describe the competitive advantage that some economies, such as the U.S., have in the
extractive sector due to technological superiority and high institutional quality.
Brunnschweiler and Poelhekke (2019) also highlight the importance of legal
structures, and Cassidy (2019) finds that countries with higher-quality political
institutions and greater fiscal capacity disproportionately select into mineral
production. Table 1 provides a list of further studies pointing to a wide range of
legislative, regulatory and economic factors affecting the development of the extractive

sector.

This has motivated the search for natural experiments and sub-national studies
exploiting, for example, institutional history and reforms (e.g. Dell, 2010; Nishijima et
al.,, 2020; Crost and Felter, 2020), geographic borders (e.g. Caselli et al. 2015),
technological developments in the shale-gas sector (e.g. Weber, 2012 and Zuo et al.
2019) and endowment discoveries (e.g. Vicente, 2010; Smith, 2015; Gehring and
Schneider, 2020) to identify the effects of the sector. Other approaches also examine
responses in outcomes to mineral price shocks (e.g. Berman et al., 2017 and Gradstein
and Klemp, 2020). However, such approaches are often based on isolating the effects
of mining activities or areas that do not impact world commodity prices. Pellegrini et
al. (2021) further used the synthetic control method to compare the outcomes of the
Italian region of Basilicata to other regions in Italy following the expansion of that

region’s oil production in the early 1990s.
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Table 1. Selection of articles on the determinants of mineral resource development
in economics journals

Author(s) Title
Balthrop and Schnier A regression discontinuity approach to measuring the
(2016) effectiveness of oil and natural gas regulation to

address the common-pool externality

Boyce and Ngstbakken Exploration and development of U.S. oil and gas
(2011) fields, 1955—2002

On the economic determinants of oil production:
Theoretical analysis and empirical evidence for small
exporting countries

Cologni and Manera
(2014)

Cust and Harding (2020) Institutions and the location of oil exploration

Ki . Taming drillers through legislative action: Evidence

m and Oliver (2017) . .
from Pennsylvania’s shale gas industry

Environmental and land use regulation in

Kunce et al. (2004) nonrenewable resource industries: Implications from

the Wyoming Checkerboard

Leonard and Parker Fragmented Ownership and Natural Resource Use:
(2021) Evidence from the Bakken

Information spillovers in onshore oil and gas

Levitt (2016) exploration

Prices or politics? The influence of markets and

Maguire (2012) political party changes on oil and gas development in
the United States
Melstrom (2017) Where to drill? The petroleum industry's response to

an endangered species listing

Exploration economics in a regulated petroleum
province: The case of the Norwegian Continental
Shelf

Mohn and Osmundsen
(2008)

The rise and fall of an industry: Entry in U.S. copper

Slade (2015) mining, 1835-1986

Notes: The literature search has been completed until July 2021. The list of
internationally acclaimed economics journals is available in Appendix A.1. It is
informed by the Australian Business Deans Council Journal Quality List (ABDC JQL)
and includes A* economics journals and a selection of A-rated journals specialised in
resource and development economics.
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Several instrumental variables have also been proposed to account for the
potentially endogenous nature of rents from the extractive sector. Some of the most
recent advancements in this vein have further considered the geological conditions for
the formation of minerals. For example, Fernihough and O’Rourke (2014; 2021),
Cassidy (2019), and Bazillier and Girard (2020) consider the use of geological rock
layers (or strata) conducive to mineral formation as instruments. Alternatively, as an
exogenous source of variation in coal extraction in nineteenth- and twentieth-century
Europe, Esposito and Abramson (2021) use the formation of coal deposits located on

the earth’s surface.

Overall, the literature on the resource curse has offered mixed and often
conflicting conclusions about the prevalence of this purported phenomenon. A recent
meta-analysis by Havranek et al. (2016) reports that approximately 40% of empirical
papers estimate a negative effect, 40% find no effect, and 20% find positive effects.
However, they find that this evidence is characterised by considerable method
heterogeneity (as indicated above), as well as potential publication bias. When these
factors are taken into account, they argue, the evidence base for the resource curse

hypothesis is revealed to be weak.

111) Discussing policy and interventions

The third reason this topic has continued to attract academic interest concerns
the interventions and policy responses that should be taken to help economies manage
their extractive sectors and the societal issues associated with them. Papyrakis (2017)
explains that, collectively, research on the resource curse emphasises the many

complexities and conditionalities of the phenomenon. If the resource curse indeed
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exists, it is largely context-specific and dependent on socio-political institutions as well
as the sector’s linkages with the rest of the economy. For example, research indicates
that the resource curse may be a particularly relevant issue in settings of low
institutional quality (Olsson, 2007; Butkiewicz and Yanikkaya, 2010; Daniele, 2011;
Ebeke and Etoundi, 2017). Many studies even indicate that the curse has been reversed
— becoming an economic blessing — in many high-quality institutional settings (Wen
and King, 2004; Mehlum et al., 2006; Cabrales and Hauk, 2010; Libman, 2013;

Boschini et al., 2013; Dauvin and Guerreiro, 2017).

While some studies have further emphasised the need for institutional checks
and balances to support policymaking (e.g. Collier and Hoeffler, 2009), others
highlight the potential positive effects of institutional reforms in this context. For
example, Harris et al. (2020) show that bureaucrats provided with information about
mining revenues are more likely to disapprove of spending practices that benefit
political supporters and oppose the political use of revenues generated from the sector.
Similarly, Gallego et al. (2020) find that a reform in Colombia promoting greater
equality for municipal access to resource revenues, as well as saving for the future, had
an appreciable effect on local development outcomes (including reducing poverty and

improving employment, housing conditions, health, and education).

In this respect, even many ardent proponents of the extractive-led development
imperative (i.e. those who do not appreciate or agree with the hypothesis on the net
effects of extraction put forwards by the resource curse literature), can be swayed by
the policy relevance of many of the issues identified. Many of the issues highlighted by
the literature, even if they do not entirely reverse the economic effects of extraction,
may diminish the overall benefits or create challenging conditions to govern. For

example, many countries are challenged by the fiscal and economic volatility caused
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by fluctuating commodity markets (particularly during cyclical depressions). This in
itself creates public management and budgeting issues. Often, proponents of
extraction also recognise the need to mitigate the sector’s association with societal
issues such as environmental damage and corruption. For instance, van Alstine (2017)
describes a particularly well-known case in Angola where the private oil companies
were found to be complicit in assisting politicians to plunder public assets during its
civil war in the 1990s. The reputational and business risks these incidents can pose are
commercially significant and a degree of ethical and social responsibility also exists

here.

Overall, this has stimulated a diverse range of policy options, each tackling
different aspects of the problems that arise surrounding extraction. For small
economies with large endowments of resources (such as Norway), the fiscal and
monetary aspects of the wealth generated by the sector have been central issues. The
adoption of fiscal saving rules and counter-cyclical investment funds have historically
been hot topics for debate (van der Ploeg and Venables, 2011; Arezki and Ismail, 2013;
Cherif and Hasanov, 2013). However, in more recent years, other issues regularly
raised concern formalization (Cote and Korf, 2018; Pokorny et al., 2019), local content
policies (Geenen, 2019), and enhancing transparency and accountability in the
management of the mineral sector (Kolstad and Wiig, 2009). Although many of these
issues feature in strategies advocated by the international community to help address
the problems created by extraction, critics maintain that they often remain poorly

understood in practice (van Alstine et al., 2014).
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1.5 Outline and contributions of this thesis

This thesis aims to contribute to the research enhancing our understanding of
extractive-led development and policy in the following four empirical chapters. The
first empirical chapter (Chapter 2) of the thesis is devoted to helping extend current
thinking on the potential effects of this extractive-based development imperative on
citizens’ expectations and life satisfaction. This draws on a contemporary stream of
economic literature pointing to the ‘psychological effects’ of the mineral sector. Here
theory speculates that the economic potential of the mineral sector may inflate
citizens’ economic expectations and, due to an upward shift in aspirations, cause a
degree of dissatisfaction. Using survey data from 18 Latin American countries, this
chapter presents a novel econometric analysis documenting the presence of the
‘euphoric effect’ of the mineral sector on citizens’ economic expectations. However, it

does not detect a significant relationship with citizens’ reported life satisfaction.

Next, despite the heightened rhetoric about the potential economic benefits of
extraction, over the last two decades, there has also been increasing interest within the
scientific community on the ‘resource curse’ and the governance issues arising in the
extractive sector. Consequently, much hope has been placed on the creation of ‘good
governance standards’ in transparency and accountability as a means to help combat
these problems. This has culminated in the ascendancy of the Extractive Industries
Transparency Initiative (EITI), which is now recognised as the leading international
standard and hallmark transparency scheme in the extractive sector. The EITI
requires its member countries to abide by financial and contractual disclosure
standards and maintain a public feedback mechanism in the form of a national multi-

stakeholder group, and the initiative also uses an audit system to validate members’
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compliance with its disclosure standards and ensure that its transparency

requirements are upheld.

Chapter 3 presents a novel assessment of the relationship between EITI
membership and countries’ progress in tackling corruption. It provides the first study
looking at this issue using a ‘state-of-the-art’ indicator called the Bayesian Corruption
Indicator (BCI). It also introduces an innovative estimation strategy combining
entropy balancing with a difference-in-difference framework to address the baseline
inequalities that exist between member and non-member countries. Contrary to the
findings of many leading studies, this analysis finds that corruption scores have
improved significantly among EITI member countries. In particular, the evidence is
strongest when we examine a sub-group of EITI members designated as fully

compliant with the initiative’s transparency standards.

Chapter 4 continues exploring the purported benefits of the adoption and
implementation of the EITI. Here it examines the EITI’s role in helping build public
trust in politicians. In doing so, it presents the first known econometric investigation
studying the relationship between the EITI and trust. It also uses a novel instrument
exploiting the variation in neighbouring countries’ EITI participation to control for the
endogenous nature of one’s own EITI involvement. The basis of this instrument
reflects on a broader literature concerning the historic influence of policy-borrowing
in the geographical diffusion of public policies. The results show a positive relationship
between countries’ EITI membership and trust in politicians. In particular, estimates
offer consistent evidence of significantly improved levels of trust among members that

are compliant with the EITT’s transparency standards.

Following on from this, it is explained that a central assertion underpinning

transparency initiatives in the extractive industries is that they can generate and
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sustain demand for information about the sector. However, very little is currently
known about the demand for information following concerted efforts to enhance
transparency in the extractives sector or about the factors that are related to the
variation in demand for information (i.e. considering when and where demand

accrues).

Using a new dataset on global demand for information from the website of the
EITI, Chapter 5 provides a novel study tracking demand for information from a
transparency initiative in the extractive industries both through time and across
different countries. Overall, it finds that aggregate global demand for information
follows secular patterns in global mineral prices. This highlights the initiative’s
potential susceptibility to trends in the public’s policy interests. Cross-country
regressions also show that demand for information appears to be higher among
wealthier, more open economies with lower perceived levels of corruption and higher
levels of accountability. This contrasts with the expected beneficiaries of the EITI
scheme, and it points to the need for improved communication strategies that target

countries with weaker and more challenging institutional settings.

The thesis concludes in Chapter 6 with a discussion of this research. It includes
a discussion of its main findings and the policy-related points it raises. It also considers
further some of the caveats and limitations of this research. With this in mind, the
conclusion points towards future avenues for research and opportunities to continue
to progress this research agenda on extractive-led development, the role of
transparency and accountability policy in the governance of the sector, and the

methodological issues that have arisen during the process of completing this thesis.
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Chapter 2.

Is there a Mineral-Induced ‘Economic Euphoria’?:
Evidence from Latin America

A development imperative emphasising the economic benefits of mineral
extraction has led researchers to speculate about whether minerals inflate citizens’
economic expectations and, due to an upward shift in aspirations, thereby cause a
degree of dissatisfaction. Using survey data from 18 Latin American countries, this
study finds evidence of the ‘euphoric effect’ of minerals materialising among
citizens’ expectations concerning future changes in the economic situation of their
country. Similarly, it also finds a positive and significant relationship with
expectations concerning future changes in respondents’ personal economic
situation. However, it does not detect a significant relationship between minerals

and citizens’ life satisfaction.

Keywords: Expectations; Extractive Industries; Resource Curse; Satisfaction

Published as: Fenton Villar, P. 2021. Is there a Mineral-Induced ‘Economic
Euphoria’?: Evidence from Latin America. Journal of Happiness Studies. [In Press]
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2.1 Introduction

The extractive sector has played a significant role in Latin America’s economic
history. The global increase in energy and commodity demand has seen Chile, Peru,
and Bolivia become leading exporters of raw materials (such as copper and tin), while
Venezuela, Brazil, Mexico, and Colombia have also turned into major players in the
global oil market. Consequently, much attention now surrounds an extractive-based
development imperative in the region. This imperative emphasises the potential
economic benefits that extractive industries may bring to the region’s modern

economies (Arsel et al., 2016).

The arguments put forward by this extractive-based development imperative
are also very compelling for many. In one iconic example, Mexican cartoonists
depicted the oil sector as a descending guardian angel and a new Virgin of Guadalupe
(Grayson, 1981). However, a contemporary stream of thinking now further points
toward the influence that this economic rhetoric may have on citizens’ economic
expectations (Toews, 2015; Frynas et al., 2017; Collier, 2017; Cust and Mihalyi, 2017).
In particular, Collier (2017) suggests that the ‘psychological effects’ of countries’
extractive activities have inflated many citizens’ expectations. Toews (2015) also
theorises a link between increased mineral rents, heightened expectations, and citizen

dissatisfaction.

Empirical evidence for these relationships is limited at present (Toews, 2015
and Cust and Mensah, 2020). Therefore, this study further explores the relationship
between the mineral sector and citizens’ economic expectations and satisfaction by
evaluating public opinion data collected over 16 years from individuals across 18 Latin

American countries, namely: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica,
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Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, Mexico,

Nicaragua, Panama, Peru, Uruguay, and Venezuela.

First, this study looks at the relationship between the mineral sector and
respondents’ reported expectations for changes in their country’s economic situation
as well as their expectations for changes in their own economic situation. The
distinction between the two types of expectations is important in this research because
individuals may expect that minerals can improve the economic prospects of the
country, on average, but not necessarily their own prospects if the benefits accrue to a
small minority/the elite. If this interpretation is accurate, it may provide some
explanation towards understanding the clamour for public consumption of mineral
revenues and the breakdown in state—society relations seen in many resource-rich

countries (Collier 2017).

Second, this study examines the relationship between the mineral sector and
citizens’ life satisfaction. This builds primarily on Toews’ (2015) exposition on the
potential link between mineral wealth, expectations, and citizen satisfaction. However,
it also contributes to the burgeoning literature probing into the determinants of citizen
satisfaction. This includes a large body of literature examining the purported positive
relationship between income and satisfaction (Zee Ma and Zhang, 2014), as well other
economic factors such as inflation (Di Tella et al., 2003), unemployment
(Blanchflower et al. 2014), and international trade (Bjornskov et al., 2008). Although
much ambiguity exists regarding the precise relationship between these factors and
satisfaction, many of the intricacies of these issues are discussed in further detail in
reviews of the field (e.g. Clark, 2018). For instance, the controversies caused by the so-
called ‘Easterlin paradox’ suggests that the positive effects of income on satisfaction

may diminish at sufficiently high levels of income (Easterlin, 2015). Otherwise, studies
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in this literature also regularly explore the explanatory power of individuals’
characteristics such as age, gender and education on satisfaction (further discussed

below) (Oshio, 2017).

In this vein, this study contributes to a new strain of this literature on the
determinants of satisfaction related to a paradox dubbed the ‘happiness resource
curse’ (Ali et al., 2020). Here recent cross-country research indicates that a negative
correlation exists between happiness and mineral rents when comparing average
satisfaction levels between countries (see Ali et al., 2020; Mignamissi and Kuete,
2021). However, from these studies, it is difficult to discern the degree that these
correlations may be susceptible to the various statistical fallacies to which aggregated
(averaged) data are prone (Woodhouse and Goldstein, 1988; Aitkin and Longford,
1986; Zee Ma and Zhang, 2014).9 This study benefits from access to a rich database of
individual-level data to examine satisfaction outcomes. It is very much in the same ilk
of studies as the vintage piece by Di Tella et al. (2003) on ‘The Macroeconomics of

Happiness’.

Overall, this study finds evidence of a mineral-induced ‘euphoric effect’
materialising among citizens’ expectations concerning changes in the economic
situation of their country and changes in their personal economic situation. However,
it does not detect a corresponding significant relationship between minerals and
citizens’ life satisfaction such as that hypothesised by either Toews (2015) or the
broader literature on the happiness resource curse. This chapter continues in Section

2.2 with a review of synergies linking minerals with economic expectations and

9 Simpson’s paradox provides one good example here (Simpson, 1951). Recall that Simpson's Paradox
is a situation where the relationship between two variables is reversed in comparisons using aggregated
(averaged) data. Of course, in practice, the relationship is not always completely reversed (e.g.
significant relationship may simply become insignificant or the sign and significance may not change at
all).
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satisfaction. Section 2.3 then provides more details of the study’s methodology and
Section 2.4 presents the results of the empirical analysis. Finally, Section 2.5
summarises the study’s findings and provides concluding remarks with respect to

future research.

2.2 Minerals, Economic Expectations, and Satisfaction

Many economic arguments posit that the revenues derived from the extraction
of minerals can constitute a major shock to national wealth (i.e. spurring economic
activity). This includes numerous well-known growth models emphasising that these
revenues may provide economies with the investible funds needed to improve local
infrastructure and public services as well as to provide capital to industrialise or
develop infant industries (e.g. Rostow, 1960; Hartwick 1977; Balassa, 1980). A related
argument, based on the Harrod—Domar model, also suggests that these revenues may
help to plug the financing gap in many developing economies and start a self-
sustaining process of capital accumulation and economic growth (Easterly, 1999). Ali
et al. (2020) state that, in principle, this means mineral rents may be positively related

to satisfaction where they can be used to invest in welfare-enhancing activities.

However, the increased economic opportunities related to the extraction of
minerals are leading scholars to believe that these ideals may be inflating citizens’
economic expectations (Frynas et al., 2017), and some have considered the potential
implications of these issues. For example, Collier (2017) describes that exaggerated
expectations among citizens may build appetites for increased spending. Others
highlight that inflated expectations may explain a common predisposition among
citizens toward ‘mineral populism’ (encouraging voters to elect politicians who make

overly ambitious promises about mineral revenues; e.g. Stolan et al., 2017). It is also
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thought that these issues may incite contestations of power (which can affect state
functioning and trust in public governance; e.g. discussions by Tyce, 2020, and Fenton
Villar, 2020). Alternatively, Toews (2015) suggests that these heightened expectations
may cause an upward shift in individuals’ aspirations, thereby precluding them from

deriving a degree of economic satisfaction.

Despite increasing speculation concerning the relationship between mineral
extraction and expectations, a country’s mineral wealth does not inevitably inflate
citizens’ expectations. The literature dedicated to an empirical phenomenon widely
known as the ‘resource curse’ further reports on the relative economic
underperformance of many mineral-dependent economies (Gilberthorpe and
Papyrakis, 2015). In this respect, the literature dedicated to the resource curse also
describes some of the difficult realities that may confront economies dependent on
mineral extraction in terms of increased political conflict, corruption, economic
volatility, de-industrialisation, environmental degradation and fitful fiscal spending

(e.g. Papyrakis and Pellegrini, 2019).

These same issues indicate the many reasons citizens may become dissatisfied
with economic activity related to the mining sector (Ali et al., 2020). For instance,
there is often public apprehension concerning local communities’ potential
vulnerability to the environmental and health liabilities associated with mineral
extraction. For example, considerable environmental concerns arose surrounding
deep-water oil activity in Brazil’s Foz do Amazonas Basin due to its environmentally
sensitive ecosystems and nearby coral reefs. Environmentalists in the region
highlighted that leaked oil could devastate local environments in Brazil’s northern
state of Amapa (which is home to the world’s largest belt of mangroves as well as

thousands of square miles of rainforest; see Nogueira, 2017). Recent environmental
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studies from Latin America have also highlighted some of the livelihood issues arising
from extensive contamination of soil and vegetation due to mineral extraction (e.g.
Barraza et al., 2018). Such problems may weigh down on individuals’ satisfaction
because they create a cause for concern for their environment. For some, these
concerns are so compelling that they even spill over into mass protests and violent

conflict (e.g. Haselip, 2011).

However, quantitative evidence examining the ‘euphoric effects’ of minerals on
citizens’ economic expectations or its relationship with citizen satisfaction remains
limited (and none yet focused on Latin America). Among the evidence available, Toews
(2015) first examined the effects of world oil prices on household income satisfaction
in Kazakhstan between 2001 and 2005, theorising a link between expectations,
aspirations, and satisfaction with income. He found that households located closer to
an oil field report a significantly lower level of income satisfaction following oil price
increases.!¢ Since this analysis, cross-country studies have also found a negative
correlation between mineral rents and income satisfaction when comparing average
satisfaction levels between countries (see Ali et al., 2020; Mignamissi and Kuete,

2021).

Further to this, the results of a recent lab-in-the-field experiment in
Mozambique by Armand et al. (2020) have shown that disseminating information
about mineral wealth increased citizens’ optimism about the future. Cust and Mensah
(2020) have also studied the effects of oil discoveries on citizens’ expectations in
Africa. Assuming that oil discovery announcements and households reported
expectations are not subject to calendar effects, their findings indicate that

expectations concerning changes in the economy and their living conditions increased

10 An updated version of Toews’ (2015) empirical analysis is provided by Girard et al. (2020).
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in the months following a discovery. Meanwhile, Paler et al. (2020) reports that
expectations concerning the future benefits of oil are higher among voters in oil
constituencies in swing states in Uganda. However, they caution that the data is
observational and cross-sectional and, as such, does not capture the causal effects of

oil.

2.3 Methodology

This study contributes to this literature by offering a novel empirical analysis
examining the euphoric effects of the extractive sector’s economic activity on citizens’
economic expectations and its relationship with life satisfaction in Latin America. This
section provides details of the study’s estimation strategy and data, and the next

section presents the results of the analysis.

Identifying the effects of the mineral sector

Despite decades of research, questions concerning the effects of the extractive
sector on social, political, and economic outcomes remain largely unresolved
(Gilberthorpe and Papyrakis, 2015). Much of the disagreement owes to the difficulty
of identifying some degree of exogenous variation in countries’ mineral wealth to
consistently identify the effects of the extractive sector (Cassidy, 2019). Mineral
exploration and production are determined by various endogenous, unobserved, and
hard-to-measure factors. For instance, David and Wright (1997) describe the
competitive advantage that developed economies such as the U.S. have in the
extractive sector due to their technological superiority and high institutional quality.
Brunnschweiler and Poelhekke (2019) also highlight the importance of legal factors

and ownership structure. More broadly, van der Ploeg and Poelhekke (2017)
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generalise these issues and refer to a multitude of factors — from political and
institutional regimes to fluctuating economic factors — that may be correlated with
both the size of an extractive sector and outcome variables. They explain that estimates
inevitably suffer from bias caused by omitted variable biases and confounding

variables.

To resolve this estimation problem, some studies have recently explored a
promising approach that instruments countries’ mineral rents with their endowment
of sedimentary land (e.g. Cassidy, 2019 and Mahdavi et al. 2020). To add context here,
Cassidy (2019) explains that a geological pre-requisite for the formation of oil
reservoirs includes source rocks (a sedimentary rock deposited by algae and
zooplankton millions of years ago), which form in sedimentary basins. It is also the
case that sedimentary basins are home to numerous other deposits. For example,
nearly all of the world’s coal as well as many metal ores are found in sedimentary rock
(Wright, 1985; Kyser, 2007; Cathles, 2019). Sedimentary basins are, therefore, a time-
invariant geological factor that determines countries’ prospective mineral

endowments.!!

However, using sedimentary basins as an instrument in this instrumental
variable (IV) approach assumes that sedimentary basins affect an outcome variable
only indirectly (i.e. through mineral rents). This is known as the ‘exclusion restriction’.
Several concerns exist with this IV approach in this context. One important issue here

is that the extractive sector’s activity in sedimentary basins may influence expectations

11 Some other studies have also used geological layers as a means of identification. For example, more
recently Bazillier and Girard (2020) have used the geoglogical layer determined by the Birimian
volcano-sedimentary basin in Burkina Faso to capture the effects of informal (unregistered) gold mines.
Alternatively, Fernihough and O’Rourk (2014) present a natural experiment using the proximity of
European cities to rock strata from the Carboniferous era to examine the population effects of coal-
fields between 1750 and 1900.
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by means other than the rents they generate. For instance, extractive companies’
activities securing and locating prospective mineral endowments in sedimentary
basins can directly draw public attention towards the sector; this often coincides with
the early onset of mineral-related political rhetoric and public debate (Arezki et al.,
2017; Cust and Mihalyi, 2017; Mihalyi, 2020). Haselip (2011) further provides an
example here describing the community consultation process for developing oil in the
Peruvian Amazonia, emphasising that public interest in the extractive sector’s activity
in sedimentary basins can begin a long time before either the extraction or formal

exploration for minerals even starts.

Methodologically, this study poses a novel way of building on and adapting
Cassidy’s (2019) explanations about the relevance of sedimentary basins to the
mineral sector to assess the effects of its activity. This approach contrasts with that of
previous studies, such as Cassidy (2019) and Mahdavi et al. (2020), which assumes
that the sector's activity in sedimentary basins affects outcomes only through minerals
rents (i.e. at the point of production). It is based on the understanding that the
mineral-focused rhetoric in Latin American societies, which potentially affects
individuals’ expectations and satisfaction, is jointly determined by both rents from
mineral extraction as well as countries’ endowments of land in sedimentary basins that
determine their prospective mineral resources. This reflects explanations, such as
those by Reiss (1990), that the extractive sectors economic interests (e.g. capital
expenditure) extend beyond activities related to immediate production and also

encompass exploration for prospective mineral endowments.

Furthermore, here it is hypothesised that these factors may also interact to
some degree. In other words, the effects of mineral rents on expectations and

satisfaction may vary according to countries’ endowments of land in sedimentary
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basins (and vice versa). One reason explaining why these factors may interact includes
that the added interest arising from commercial activity related to prospective mineral
endowments in sedimentary basins could help to reinforce economic expectations
concerning current rents. For example, as highlighted by Haselip’s (2011) case study,
public interactions on future developments may also influence the public’s experience
and expectations of existing extractive activity. Alternatively, looking at this another
way, the extractive sector may hold more political clout in economies that are more
dependent on its rents. This political clout, in turn, may allow extractive companies to
push their commercial interests higher up the public agenda (causing greater interest
in their activity to develop prospective mineral endowments in sedimentary basins,

ceteris paribus).

Given this hypothesis, the econometric specification used in this study involves
regressing measures of individual expectations and satisfaction on the interaction
between a measure of a country’s mineral rents and a measure of its land in
sedimentary basins. Whereas mineral rents are considered to be endogenous (see
above), after controlling for country-fixed effects, the sedimentary basin variable is
exogenous. This interaction term is potentially very interesting here because the
coefficient of an interaction term between an endogenous variable and an exogenous
variable is consistent, as long as the endogenous variable is controlled for in the
regression (e.g. Bun and Harisson, 2018). Thus, this interaction term may yield
important insights into a degree of variation in the outcomes caused by the time-
varying effects of countries prospective mineral endowments. The effects caused by
prospective mineral endowments have seen a notable increase in attention in recent

years, but it remains an issue we know little about (Mihalyi, 2020).
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Furthermore, this interaction effect also provides estimates from which we may
speculate about the direction of the sector’s overall effect. Of course, no research in
this context is infallible (all studies are affected by some limitation or untestable
assumption — e.g. about exclusion restrictions to justify their claims about the
estimated effects of minerals), and by looking at only the interaction term, we are
limited in what we might infer about the magnitude of the full marginal effect of the
extractive sector.2 However, speculating about the sign of overall effects from the
variation caused by the interaction term appears relatively reasonable given the above
discussion justifying the interaction term. It suggests the interaction term is expected
to increase the extent of the rhetoric towards the extractive sector and magnify the
sector’s effects on outcomes. To summarise this point: although we may not be able to
detect the full magnitude of the effects of the extractive sector from this approach, it is
not necessary for interpreting the interaction term (which also provides us with

important insights into the effects of the sector).

Data
This study collates data on expectations from a repeated cross-section public

opinion survey covering individuals from 18 countries in Latin America. The survey,
conducted by national polling firms, compiles nationally representative data from
between 1000—1200 respondents per country per year and has been centralised by the
Latinobarémetro database since 1996. This analysis focuses on collating and analysing
survey responses between 2001 and 2017 due to the availability of variable data for

expectations described below.

12 Although, if the total effect of the sector is determined by activity related to both production and
prospective endowments in sedimentary basins, this limitation is no different to any study that
estimates the effects of rents (could they consistently estimates the effects with some exogenous degree
of variation).

46



Our particular focus on Latin America is driven by the region’s prominent
public debates concerning the role of mineral extraction in development (e.g.
Pellegrini, 2018). The region’s pervasive public interest and political rhetoric towards
the extractive sector make it an ideal testing ground to explore the relationship
between mineral extraction and ordinary citizens’ expectations. However, another
reason justifying our interest in this dataset reflects that, compared to other public
surveys (including those compiled outside of Latin America — such as other geographic
regions’ Latinobarémetro datasets), the frequency of this (almost) annual survey
provides a rich dataset from which we may also examine how expectations evolve with

time.13

Using the data available from the Latinobarémetro database, this study
examines two outcome variables directly related to respondents’ economic
expectations. The survey questions from which these variables derive ask respondents
whether they expect changes to: i) the economic situation of their country in the
coming 12 months (Country Exp.) and ii) their own personal economic situation in
the coming 12 months (Personal Exp.). Scaled from 1 to 5, the original ordering of
the survey responses is reversed so that larger values indicate a more optimistic
outlook. Thus, the values 1, 2, 3, 4, and 5 indicate that one expects the economic

situation to ‘get much worse’, ‘get a little worse’, ‘stay about the same’, ‘get a little

13 The dataset contains gaps for years where the survey was not conducted, or a survey question was not
asked. The gaps that exist within this dataset are relatively minor (with data absent only for a few years
of the entire study period). The frequency and consistency of the data makes the Latinobarémetro an
extremely advantageous data source in the sense that, compared to other datasets with expectations
data available from cross-national surveys (inc. other regions Barometer datasets — which are typically
available every 3-4 years), the frequency of this data provides a much greater degree of variation from
which we may examine how responses evolve over-time. This is suited to our methodological approach
using country-fixed effects. This approach limits the degree of variation used to infer estimated effects
but controls for time-invariant unobserved factors (such as innate cultural history and geographic and
geological factors) which would otherwise confound our analysis and are very difficult to accurately
measure or completely capture in a regression model.
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better’, and ‘get much better’, respectively. Table 2 further reports descriptive statistics

for these indicators, and Appendix B.1 provides further details for each variable.

Table 2. Descriptive Statistics

Variables Obs. Mean Std. Dev. Min Max
Country Exp. 252,568  3.003 1.058 1 5
Personal Exp. 272,497  3.375 0.964 1 5
Life Sat. 273,583  2.983 0.837 1 4
Min. Dep. 202,755  0.048 0.061 0 0.315
Min. per capita 202,755  4.579 2.643 0 8.511
Oil Dep. 202,755  0.030 0.053 0] 0.305
Oil per capita 292,755  3.228 2.961 0 8.478
Basin 292,755 0.491 0.212 0.116 0.992
Min. Dep.* Basin 202,755 1.957 2.736 0 15.597
Min. per capita* Basin 202,755  2.078 1.394 0 4.369
Oil Dep.* Basin 292,755 1.340 2.486 0 15.118
Oil per capita* Basin 292,755 1.480 1.562 0 4.301
Age 292,755  39.717 16.395 16 99
Male 202,755  0.487 0.499 0] 1
Civil Status
Married 201,167  0.569 0.495 0] 1
Single 291,167 0.316 0.465 0 1
Separated 291,167 0.114 0.318 0 1
Socio-economic status
Very bad 202,749  0.034 0.181 0 1
Bad 202,749 0.146 0.353 0 1
Not bad 202,749  0.422 0.493 0 1
Good 202,749  0.324 0.468 o} 1
Very Good 202,749  0.072 0.259 0] 1
Education
Primary 202,723  0.495 0.499 0 1
Secondary 202,723  0.344 0.475 0 1
Higher 292,723  0.159 0.365 o) 1
Log GDP pc 202,755 9.221 0.499 8.102 10.013
GDP Growth % 202,755 2.415 3.424 -11.854 16.261
Trade Openness 202,755 63.901 27.43 21.852 166.698
Unemployment 202,755 6.496 3.309 2.219 19.590
Inflation 292,755  7.864 7.746 -4.620 45.943
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Beyond looking at individuals’ expectations, this study also aims to provide
some empirical insights into the potential relationship between the extractive sector
and respondents’ reported life satisfaction. This builds on recent findings by Ali et al.
(2020) and Mignamissi and Kuete (2021) that the sector may have a detrimental effect
on citizens’ satisfaction, as well as Toews’ (2015) exposition on the link between
minerals, citizens’ aspirations, and their degree of satisfaction. The outcome variable
here derives from a survey question in the Latinobar6metro asking whether
respondents are satisfied with their life (Life Sat.). Scaled from 1 to 4, the original
ordering of respondents’ responses is again reversed so that larger values indicate a
higher degree of life satisfaction. The values 1, 2, 3, and 4, indicate that they are ‘not

satisfied at all’, ‘not very satisfied’, ‘fairly satisfied’, and ‘very satisfied’ with their life.

The econometric specification used in this study involves regressing measures
of individual expectations on the interaction between a measure of a country’s mineral
rents and a measure of its land in sedimentary basins. This study uses data from
Cassidy (2019) on the fraction of each country’s land that resides in a sedimentary
basin (Basin).4 Figure 2 presents information on each country’s sedimentary
endowment. This study interacts each country’s sedimentary basin endowment with

data from the World Development Indicator database on their mineral rent

14 Note this analysis does not use the precise sedimentary basin variable reported in Cassidy (2019);
which is the log of the sovereign area (in square kilometers) per 1,000 inhabitants. Population size may
be endogenously determined and existing discussions (such as those in Bellemare et al. 2017) have
explained at some length why lagged explanatory variables should not be used to ‘exogenise’ variables
for identification purposes. Alternatively, using absolute values (i.e. not per capita values) will overvalue
the relative endowments of larger countries. Given that the estimation strategy is dependent on the
exogeneity of the basin variable, we prefer the fraction variable presented in an earlier version of
Cassidy’s results (which is conditionally exogenous and impartial to a country’s size). One further point
might be added to this, even if we were to use the population based variable equivalent to Cassidy’s
(2019) definition, the results would indicate there is not a statistically significant relationship between
the sedimentary basin and mineral rents interaction term (discussed in the estimation strategy) and
any of the three outcome variables. Hence it is thought in this instance that the fraction variable may
also best capture the relationship we wish to explore. The fraction variable used here is available in
Cassidy’s (2019) dataset published online.
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dependency (measured as the sum of the fraction of mineral, coal, oil and natural gas
rents in GDP) (MR Dependence). The interacted value between these two variables
is multiplied by 100 to prevent the coefficient from appearing misleadingly large in the
regression models reported below. For comparative purposes, further specifications
also consider interacting the sedimentary basin variable with a dependence variable
focused specifically on oil rents (reflecting the approach taken by Cassidy, 2019 and

Mahdavi et al., 2020 to instrument oil wealth with sedimentary basins).

Figure 2. Graph on each country’s land in a sedimentary basin
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Data Source: Cassidy (2019) supplementary data file.

Since the seminal work by Brunnschweiler and Bulte (2008), it has become
customary also to distinguish between measures of mineral dependence and mineral
abundance. The latter uses the log value of mineral rents per capita as a measure.
Numerous studies have found that mineral dependence relates more strongly with
resource curse phenomena because it captures the importance of the extractive sector
relative to other economic activities. In principle, mineral-abundant economies can

reduce their mineral dependence by diversifying their economies (as in the case of
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Norway) (Papyrakis et al., 2017). This indicates that, in diversified economies, the
extractive sector may not receive the same level of public interest or hold the same
degree of political clout required to cause the expected interaction effect; this may
weaken the relationship between mineral abundance and the outcome variables. To
do justice to this stream of the literature, this study explores this using an interaction
term between sedimentary basins and a measure of mineral abundance (mineral rents
per capita). The data on mineral rents per capita derives from the World Development
Indicator database (multiplying real GDP per capita by the fraction of mineral rents in

GDP) (MR per capita).i5

This study also includes data on several control variables determining
respondents’ reported outcomes. The control variables include the respondent’s age,
education, gender, civil-status, and socioeconomic status. The inclusion of these
characteristics reflects the findings of similar studies that find, for example, that age
corresponds with a more pessimistic economic outlook but that the change in
pessimism decreases as people age (in other words, the coefficient for age is negative
and the coefficient of age squared is positive). They also show that individuals with
secondary and higher education report more optimistic expectations, as do also males
and those with higher socioeconomic status. These factors, for example, may also
relate with job prospects and social access to economic opportunities (Graham and

Sukhtankar, 2004; Clark and D’Ambrosio, 2018).

Similarly, the literature on life satisfaction largely indicates that higher
socioeconomic status, education, and marriage are positively associated with life
satisfaction. It also indicates that age is negatively correlated with life satisfaction and

that its squared term is positively correlated. The relationship between gender and life

15 Note that here it is not necessary to multiply the value of the interaction term by 100.
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satisfaction is rather complex and, in contrast to the literature on expectations, in the
literature on life satisfaction, women have historically tended to report relatively more
positive outcomes; this suggests they are generally more satisfied with their lives.
However, the literature also shows that the relationship between gender and life
satisfaction is mediated by several societal factors such as income disparities, gender
discrimination, and other gendered social inequalities (Bjernskov et al., 2008;
Graham and Lora, 2009). Furthermore, numerous discussions indicate a continued
decline in the state of female happiness globally, highlighting that data from the past
couple of decades suggests women are no longer more likely to report greater life
satisfaction than men. Rather, in many contexts, the opposite is more likely (e.g.

Stevenson and Wolfers, 2009).

Finally, further country-level time-varying control variables are also included
in the data for additional analysis. These variables are inspired by common
macroeconomic variables appearing in the literature on satisfaction discussed in the
introduction. The variables include the log of GDP per capita, GDP per capita growth
(%), the unemployment rate (% of total labour force), trade openness (i.e. international
trade % of GDP) and inflation (captured using the annual % GDP deflator). For basic
intuition, we might notionally consider that generally higher levels of GDP, GDP
growth and trade are positive economic factors for a country’s economic outlook and
security (thus potentially promoting life satisfaction) whereas unemployment and
inflation are negative economic factors often causing insecurity and imposing higher
costs on basic living. However, as mentioned previously, there is a great deal of debate
and ambiguity about these variables’ expected relationship with citizen expectations
and life satisfaction. Again, all of the control variable statistics are presented in Table

2, and further descriptive details are available in Appendix B.1.
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Estimation strategy

In this study, we examine an ordered logit regression model estimating the
likelihood that individual i in year t reports expectation ¢ {1, 2,...,%}.16 Note that the
description of this framework outlined below is sufficiently generalisable that we may
also simply replace the expectations term with satisfaction when applicable. The
regression model estimating the probability respondent i reports expectation £ takes

the following form:
Pr(Expectation;;;) = By MR;; + B MR * Basin; + f3X;j: + T + A4 + &;j¢

The variable MR denotes mineral rents in country j at time t and Basin the
endowment of land in a sedimentary basin in country j. The interaction term between
the MR and Basin variable is the term intended to identify the effects of the extractive
sector on expectations. One might expect both components of the interaction term to
appear in this model. However, the Basin variable is time-invariant and is, therefore,
captured by the model’s fixed effects (discussed below). X is the vector of control

variables.

The parameters 8;, B, and S5 are the variables’ coefficients, and the parameters
7, and 4; are the fixed components of the error term. 7, captures year-specific
aggregate factors correlated with the outcome variable. Meanwhile, 4; captures the
country-specific fixed effects. For instance, the country-specific fixed effects may
capture innate and difficult-to-measure time-invariant factors. This includes

countries’ cultural and societal histories (which may affect individuals’ psychological

16 This estimation approach uses a maximum likelihood estimator, the details of which can be found in
many common econometric texts (such as Wooldridge, 2012).
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disposition or outlook), as well as other geological processes correlated with the

formation of sedimentary basins. ¢;;; is the variable component of the error term.

In this regression, whereas the interaction term’s coefficient (f,) is consistent,
the coefficient of the main term for the endogenous variable (MR) is inconsistent (i.e.
B, is inconsistent) (e.g. Bun and Harrison, 2018). The inclusion of the endogenous
variable in this model is necessary to ensure the consistency of 8,; however, the results
inferred from the value of 8; are erroneous.7 Although this limits what we might infer
about the magnitude of the full marginal effect of the extractive sector, as discussed
above, this interaction effect provides an important indicator from which we may
speculate about the direction of its overall effect. In this respect, this might also be
considered a lower-bound estimate of the effects of the extractive sector’s economic
activity (i.e. where B; = 0). The interaction term in itself is also interesting here
because it provides insights into the variation in outcomes caused by the extractive

sector from the time-varying effects of prospective mineral endowments.

2.4 Results

We now examine the findings from this empirical analysis. First, Table 3
presents the results from the regressions on respondents’ expectations concerning the
future economic situation of their country. The first column in Table 3 reports a
parsimonious specification including the mineral rent dependence variable; its
interaction with the sedimentary basin variable; and exogenous control variables for

age, the square of age divided by 100, and the binary male variable.

17 Bun and Harrison (2018) provide expansive proofs of this condition for an OLS regression. The
results here are robust to the use of both maximum likelihood (presented in text) and OLS estimators.
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Table 3. Regressions on expectations concerning changes in the respondent’s
country’s economic situation

@ (2) 3) (4)
Country Exp. Country Exp. Country Exp. Country Exp.

Min. Dep.*Basin 1.128%** 1.128%** 1.129%** 1.126%%%
(0.048) (0.048) (0.048) (0.049)
Min. Dep. 0.133 0.133 0.136 0.145
(0.181) (0.180) (0.189) (0.208)
Age 0.966%** 0.969%*** 0.969*** 0.969***
(0.003) (0.003) (0.003) (0.003)
(Age * 2) / 100 1.030%** 1.028%** 1.028%** 1.028%**
(0.003) (0.003) (0.003) (0.003)
Gender (Male) 1.117%** 1.114%%* 1.112%%% 1.112%%%
(0.017) (0.017) (0.016) (0.016)
Civil Status
Single 1.053%%* 1.048%** 1.046%**
(0.015) (0.013) (0.013)
Separated 0.990 0.990 0.997
(0.013) (0.013) (0.013)
Education Level
Secondary Education 1.077%* 1.037
(0.033) (0.028)
Higher Education 1.073 0.992
(0.057) (0.044)
Socioeconomic Status
Bad 1.070%*
(0.031)
Not bad 1.161%%*
(0.055)
Good 1.266%**
(0.069)
Very Good 1.419***
(0.066)
Observations 252,568 251,142 251,116 251,111
No. of Countries 18 18 18 18
Country fixed-effects Yes Yes Yes Yes
Year fixed-effects Yes Yes Yes Yes

Notes: Coefficients report estimated odds ratio. Country cluster-robust standard
errors are in parentheses. Superscripts *, **, *** correspond with a 10, 5 and 1% level
of significance. Coefficients for the year and country fixed effects are omitted for
brevity.
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The models reported in Columns 2, 3 and 4 in Table 3 build on this, providing
richer specifications that add the control variables for respondents’ civil status,
education level, and socioeconomic status. Although they provide intuitive results to
compare with the parsimonious specification, it is important to note that these richer
specifications should be interpreted with caution because the additional control
variables are not necessarily exogenous; the inclusion of endogenous control variables
may bias the coefficient of the interaction term between the mineral rent and
sedimentary basin variable. The coefficients reported in the table refer to the estimated
odds ratio (OR), where a coefficient value greater than 1 indicates an increase in the
relative likelihood of respondents reporting more optimistic expectations, and a value

less than 1 indicates that the likelihood decreases.

Overall, the results in Table 3 consistently show that the estimated coefficient
for the interaction term between the mineral dependence and sedimentary basin
variables is both statistically significant and greater than 1. This indicates that a
positive relationship exists between the interaction term and respondents’
expectations concerning the future economic situation of their country. The significant
interaction effect estimated in Column 1 (OR = 1.128) indicates that a 1-unit increase
in the interaction term increases the odds of respondents reporting a more optimistic
outlook by approximately 12.8%. The magnitude of the coefficients from the models

using the richer specifications reported in Columns 2 to 4 are largely similar.

Considering the magnitude of these coefficients further, conventional
benchmarks established by Cohen (1988) suggest that ORs above 1.437, 2.476 and 4.27

might constitute small, medium and large effects, respectively.’® However, these

18 Cohen (1988) established benchmarks of 0.2, 0.5, and 0.8 standard deviations as small, medium,
and large size effects. Equivalent values for odds ratios are reported using formulas from Borenstein et
al. (2009).
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benchmarks were based only on intuitive examples from the biological world (using
predominantly visible differences in the body heights of men and women). Cohen
(1988) warns that such benchmarks may not apply to all fields and that there exists a
severe risk of their overuse. Some ambiguity also exists as to whether these values
should be minimum cut-offs or may even be centroids. More recent research
examining effects observed in applied psychology and the social sciences shows that
more reasonable benchmarks could be less than half of those previously approximated
by Cohen (1988) in standard deviations (e.g. Hill et al., 2008; Bosco et al., 2015). Half
of the small, medium and large effects reported above in terms of OR equivalents is
1.199, 1.5737 and 2.066. Even by these yardsticks, however, the magnitude of the

interaction term’s ORs nonetheless appear reasonably small.

Nevertheless, it is important to consider two further points when interpreting
the magnitude of these coefficients. First, the full effects of mineral rents may be larger
because this estimate only be considered only a lower-bound estimate of the
magnitude of the extractive sector's effects on expectations. Second, a 1-unit increase
in the interaction term is not very large; the difference between the smallest and largest
value is more than 15 units (see Table 2). The coefficient reported in Column 1 of Table
3indicates that a 15-unit increase in the value of the interaction term corresponds with
an OR of approximately 6.545.19 It is also not uncommon to see even annual changes
in mineral rent dependency that cause changes greater than 1 in the interaction term’s
value. For example, during the commodity market’s recovery from the global financial
crisis, Venezuela witnessed a 5.675 point increase in the interaction term’s value. This

was due to an approximately 11.5 percentage point increase in its level of mineral

19 To estimate the interaction terms OR for changes of different magnitudes, start by calculating the
coefficients estimate in terms of log odds. The log odds model has the convenient property of being
linear. Here log odds = In(odds ratio). Next, we multiply the value of the change interaction term by
the log odds coefficient estimate. We and then convert back to an odds ratio (e logodds = odds ratio).
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dependence. Simulating an increase of this magnitude corresponds with an OR of
1.981, which implies that respondents are almost twice as likely to report a more
optimistic expectation. Considered together, these arguments suggest that the
magnitude of the extractive sector's influence on ordinary citizens’ outlook about their

country’s future economic prospects may indeed be significant.

Before moving on, we briefly inspect the estimated effects of some of the other
control variables in Table 3. The results show that respondents become increasingly
more likely to report a more pessimistic outlook about their country’s economic
situation as they age (coefficients significantly smaller than 1).2c The coefficient of the
quadratic (age) term is significant and above 1. In line with previous evidence, this
indicates that the negative change occurs at a decreasing rate (e.g. Clark and
D’Ambrosio, 2018). On average, males are also significantly more likely to report a
more optimistic outlook than females, as are respondents who are single rather than
married. The findings that males are more optimistic than females in this sample is
not particularly surprising; it may indicate that the societies being examined here have
been historically very gendered and continue to lag behind many other parts of the
world in this respect, such as Europe and North America.2 We also see that
respondents who belong to a more privileged socioeconomic group are significantly
more likely to report higher expectations. Education levels, meanwhile, appear to have

only a very small positive effect on expectations (if they are significant).

20 To compare the magnitude of coefficients that are less than 1 to those that are greater than 1 we may
simply take their reciprocal values (i.e. divide 1 by the reported odds ratio). E.g. the reciprocal value of
the age coefficient (0.966) is 1.035.

21 E.g. see the World Economic Forum’s Global Gender Gap Report. Available here:
http://www3.weforum.org/docs/WEF_GGGR_2020.pdf
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Table 4. Regressions on expectations concerning changes in respondent’s personal
economic situation

(1) (2) 3) 4)
Personal Exp. Personal Exp. Personal Exp. Personal Exp.
Min. Dep.*Basin 1.090%** 1.089** 1.090%** 1.086%*
(0.039) (0.039) (0.040) (0.043)
Min. Dep. 0.462 0.475 0.511 0.572
(0.682) (0.699) (0.824) (0.988)
Age 0.967*** 0.967*** 0.968%*** 0.968%***
(0.003) (0.003) (0.003) (0.003)
(Age * 2) / 100 1.018*** 1.019%*** 1.019*** 1.019%***
(0.003) (0.002) (0.002) (0.002)
Gender (Male) 1.037** 1.032* 1.028* 1.027*
(0.018) (0.018) (0.017) (0.016)
Civil Status
Single 1.007 0.992 0.988
(0.019) (0.017) (0.016)
Separated 0.966** 0.966%* 0.978
(0.015) (0.015) (0.015)
Education Level
Secondary Education 1.194%** 1.121%*¥
(0.043) (0.035)
Higher Education 1.268%** 1.120**
(0.072) (0.050)
Socioeconomic Status
Bad 1.202%%*
(0.032)
Not bad 1.400%**
(0.041)
Good 1.602%%*
(0.051)
Very Good 1.828***
(0.097)
Observations 272,497 271,026 270,998 270,993
No. of Countries 18 18 18 18
Country fixed-effects Yes Yes Yes Yes
Year fixed-effects Yes Yes Yes Yes

Notes: Coefficients report estimated odds ratio. Country cluster-robust standard
errors are in parentheses. Superscripts *, **, *** correspond with a 10, 5 and 1% level
of significance. Coefficients for the year and country fixed effects are omitted for
brevity.
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Next, Table 4 reports the results from the regressions on respondents’
expectations concerning their personal economic situation. The estimated coefficient
of the interaction term between the mineral dependence and sedimentary basin
variable is, again, both statistically significant and greater than 1. The coefficients of
the other variables in Table 4 are also largely in line with the results of the previous
regressions on respondents’ expectations about the country’s economic situation.
Again, ageing relates with a greater likelihood of reporting a more pessimistic outlook
(however, the rate of change declines with age, as indicated by the quadratic term).
Males are also significantly more likely to be optimistic about changes in their personal
economic situation, as are those from a higher socioeconomic group. In this instance,
however, secondary and higher education is a significant determinant of expectations.
The coefficients indicate that respondents with secondary and higher education are
likely to be more optimistic about changes in their future economic situation.
Respondents who are separated are also less likely than married respondents to report

a more optimistic outlook.

The results in Table 4 show that the interaction term between the mineral
dependence and sedimentary basin variable is positively related to respondents’
expectations concerning their personal economic situation. As might be expected,
compared to the coefficients in the regressions on expectations concerning changes in
the respondent’s country’s economic situation (Table 3), the interaction term’s
coefficients are slightly more conservative. This becomes more apparent when
examining the results of the intuitive simulation discussed above (based on
Venezuela’s empirical experience). The interaction term’s coefficient (1.090) from
Column 1 in Table 4 infers that, given a 5.675-point increase in the value of the

interaction term, the estimated OR is 1.631. Compared to the OR (1.981) simulated
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from the results in Table 3, this does appear smaller. However, given the coefficients’

standard errors, the difference in the magnitude of these coefficients is not significant.

Table 5. Regressions on respondents reported life satisfaction

(1) (2) 3) 4)
Life Sat. Life Sat. Life Sat. Life Sat.
Min. Dep.*Basin 1.044 1.044 1.043* 1.035
(0.029) (0.029) (0.023) (0.023)
Min. Dep. 0.504 0.490 0.614 0.806
(0.617) (0.604) (0.585) (0.710)
Age 0.965*** 0.963%** 0.963%** 0.962%**
(0.003) (0.003) (0.003) (0.003)
(Age * 2) / 100 1.032%** 1.036*** 1.038%** 1.038***
(0.003) (0.004) (0.004) (0.004)
Gender (Male) 1.059%** 1.042%** 1.035%* 1.033%*
(0.017) (0.016) (0.015) (0.016)
Civil Status
Single 0.969 0.934%** 0.927***
(0.022) (0.021) (0.019)
Separated 0.800%** 0.797%** 0.814***
(0.021) (0.021) (0.019)
Education Level
Secondary Education 1.261%%* 1.116%**
(0.037) (0.029)
Higher Education 1.709%%% 1.337°%*
(0.102) (0.063)
Socioeconomic Status
Bad 1.240%**
(0.050)
Not bad 1.632%%*
(0.104)
GOOd 2.189***
(0.178)
Very Good 2.030%**
(0.265)
Observations 273,583 272,156 272,125 272,120
No. of Countries 18 18 18 18
Country fixed-effects Yes Yes Yes Yes
Year fixed-effects Yes Yes Yes Yes

Notes: Coefficients report estimated odds ratio. Country cluster-robust standard
errors are in parentheses. Superscripts *, **, *** correspond with a 10, 5 and 1% level
of significance. Coefficients for the year and country fixed effects are omitted for
brevity.
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Table 5 shows the results of the regressions on respondents’ life satisfaction. It
provides limited evidence in support of a relationship between life satisfaction and the
extractive sector’s activity. The coefficients are consistently small across the various
specifications presented and, except for Column 3, they are all insignificant. However,
the discussion above has also clearly outlined that this study provides conservative
(lower-bound) estimates of the true effects of the extractive sector. This means it may
also be susceptible to type II errors (i.e. concluding that there is no significant effect

when one in fact exists) where the strength of the relationship is modest.

The regressions presented so far interact a measure of mineral dependence (the
proportion of the total value of mineral rents in GDP) with the sedimentary basin
variable. Table 6 reports the regressions, replicating the analysis with an interaction
between the log value of mineral income per capita (i.e. mineral abundance) and the
sedimentary basin variable. For brevity, we present the results of the preferred
parsimonious specifications without the potentially endogenous control variables. The
interaction term’s coefficient is statistically insignificant across the various
specifications using the different outcome variables in Table 6. The results provide the
same qualitative conclusions even when the additional control variables are included
in the regression model. These findings are in line with previous evidence on the
resource curse, which finds that mineral abundance is not correlated with societal
outcomes per se (e.g. Brunnschweiler and Bulte, 2008). They also correspond with the
expectation that in diversified economies, the extractive sector may not exercise the
same public and political leverage provoking significant attention to its economic

interests in sedimentary basins.
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Table 6. Regressions using the log of mineral rents per capita measure

(1 (2) 3)
Country Exp. Personal Exp. Life Sat.
Min. per capita*Basin 1.282 0.968 1.115
(0.258) (0.243) (0.189)
Min. per capita 1.084 1.259 1.040
(0.148) (0.199) (0.132)
Age 0.967%** 0.967%** 0.966***
(0.003) (0.003) (0.003)
(Age ~ 2) / 100 1.030%** 1.018*** 1.032%%*
(0.003) (0.003) (0.003)
Gender (Male) 1.118%** 1.037%* 1.058***
(0.017) (0.018) (0.017)
Observations 252,568 272,497 273,583
No. of Countries 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes

Notes: Coefficients report estimated odds ratio. Country cluster-robust standard
errors are in parentheses. Superscripts *, **, **¥* correspond with a 10, 5 and 1% level
of significance. Coefficients for the year and country fixed effects are omitted for
brevity.

Furthermore, this analysis also looked at the results of using interaction terms
featuring oil dependence and oil abundance variables (see Appendix B.2 and B.3). The
results of the exercise did not qualitatively change the conclusions of the main analysis.
Perhaps the only notable difference is that the magnitude of the difference between
the interaction terms’ coefficients for regressions on respondents’ expectations
concerning changes in the economic situation of their country and their own economic
situation is slightly larger. This may also reflect the fact that petroleum often tends to
be more geographically concentrated than other minerals (which makes its accrued
rents more easily controlled and appropriable) as well as that the high oil prices seen
throughout much of the study period increased the incentive to rent-seek (Papyrakis

et al., 2017).
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Another exercise replicated the main analysis having excluded observations
from countries with rather small extractive sectors. The restricted sample excluded
observations from El Salvador, Paraguay, Panama and Honduras. These countries
earned very little income from extractive industries during the study period (below
USD 100 per annum per capita). The results are shown in Appendix B.4 and B.5 — and,
again, the conclusions of the exercise are qualitatively in line with the main results
presented above. Other specifications also experimented with adding several
additional country-level control variables to the regressions, including logged GDP per
capita, % GDP growth, trade openness, unemployment and inflation. Appendix B.6
and B.7 present some of these results. It is again important to note that these richer
specifications should be interpreted with caution as these additional control variables
are not necessarily exogenous. Nevertheless, the conclusions concerning the
interaction term are approximately the same as our main results, although the size of

the significant coefficients shrinks slightly.

Finally, this analysis uses individual survey data. Another common approach
uses aggregated (averaged) country-level outcome data (e.g. Ali et al., 2020;
Mignamissi and Kuete, 2021). This is common where the survey data is not easily
accessible from its source or when access is restricted but country summary
information is presented by survey firms. Although aggregate-level data is often more
readily available than individual-level survey data, various studies show that statistical
estimates based on aggregate data should be approached with caution (e.g. Zee Ma and
Zhang, 2014).22 Nevertheless, for purposes of comparison, Appendix B.8 presents a

summary of the main results using a country-year fixed-effects regression after having

22 Woodhouse and Goldstein (1988) and Aitkin and Longford (1986) provide ‘the classic’ demonstration
of these issues using school examination results, showing an analysis of aggregated data produce
markedly different results from regressions using the individual data.
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averaged and logged the survey responses for each country and year. In this instance,
the sign and significance of the coefficients of the interaction term between the mineral
rent and sedimentary basin variables remain largely the same as those presented in

the main analysis above on the individual-level data.

2.5 Conclusion

In recent years, the growth of the extractive-based development imperative
within Latin America has led scholars to speculate about the possible effects this may
have on citizens’ expectations and, in turn, their life satisfaction. This study examines
this relationship using public opinion data collected between 2001 and 2017 from 18
countries in Latin America. From the variation determined by the interaction between
the sedimentary basin and mineral rent dependence variables, this study’s results
indicate that a ‘euphoric’ relationship does exist between the extractive sector and
expectations. The results also show that this relationship is not trivial, either,
particularly given larger episodes of changes in extractive activity and mineral
dependence. For example, our simulations show that an 11.5 percentage-point
increase in Venezuela's mineral rent dependence (which is equivalent to the annual
increase observed during the oil market’s recovery from the global financial crisis)
would almost double the likelihood of respondents reporting more optimistic
expectations about changes in their country’s economic situation. It would also
increase the probability of reporting more optimistic expectations about changes in

their own economic situation by approximately 63%.

Some suggest that citizens may feel that they do not directly benefit from
mineral extraction and that its benefits may be concentrated in the broader economy.

Looking at the difference in the estimated effects for the different types of expectations
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examined, this study’s results indicate that expectations about changes in the country’s
economic situation are more sensitive to increases in the interaction term’s value than
are expectations about citizens’ personal economic situation. However, because the
differences are not statistically significant, we cannot confidently corroborate this

hypothesis.

Finally, this study does not detect a corresponding significant relationship
between minerals and citizens’ life satisfaction as hypothesised by either Toews (2015)
or the broader literature on the happiness resource curse. However, this study poses
only an initial line of enquiry into these issues, and further research is needed to better
understand these relationships. A potential limitation of the estimation strategy is that
the analysis may provide only lower-bound estimates of the effects of the sector.
Furthermore, future research should consider that this analysis examines only
relatively short-term expectations. Understanding whether the relationship with long-
term expectations differs would pose an interesting extension, as too would examining

the relationship with aspirations (for which we do not have data in this instance).

66



Chapter 3.

An assessment of the Extractive Industries
Transparency Initiative (EITI) using the
Bayesian Corruption Indicator

Advocated across the international community for more than 15 years, the
Extractive Industries Transparency Initiative (EITI) is now widely recognised as a
hallmark anti-corruption scheme in the extractive sector. This study presents an
assessment of the relationship between EITI membership and countries’ progress
in tackling corruption. It is the first study to examine this issue using a ‘state-of-
the-art’ indicator called the Bayesian Corruption Indicator (BCI). It also
introduces an innovative estimation strategy combining entropy balancing with a
difference-in-difference framework to address the baseline inequalities that exist
between member and non-member countries. Contrary to the findings of many
leading studies, this analysis finds that corruption scores have improved
significantly among EITI member countries. In particular, the evidence is
strongest when we examine a sub-group of EITI members designated as being fully

compliant with the initiative’s transparency standards.

Keywords: Corruption; EITI; Extractive Industries; Transparency

Published as: Fenton Villar, P. 2021. An assessment of the Extractive Industries
Transparency Initiative (EITI) using the Bayesian Corruption Indicator. Environment
and Development Economics. [In Press]
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3.1 Introduction

Advocated across the international community for more than 15 years, the
Extractive Industries Transparency Initiative (EITI) has become widely recognised as
a hallmark anti-corruption scheme in the extractive sector. The Organization for
Economic Co-operation and Development (OECD) identifies the extractive industries
as the world’s most corrupt economic sector, and it is the intent of the EITI to help to
alleviate the sectors’ corruption problems by unveiling financial and contractual
discrepancies in public agreements and enhancing public accountability (Rustad et al.,
2017 and Van Alstine, 2017).23 In practice, the EITI requires its member countries to
abide by financial and contractual disclosure standards and to maintain a public
feedback mechanism in the form of a national multi-stakeholder group comprising
private, public, and civil society representatives.24 The EITI also uses audits to verify
members’ compliance with its disclosure standards and to ensure that these

requirements are upheld (Sovacool et al., 2016).25

Fifty-five countries are currently publicly committed to implementing the
EITI’s standards, and the initiative has contributed to the disclosure of more than USD
3 trillion of public revenues from the extractive industries worldwide (EITI, 2020).
Some suggest that these commitments may have helped members to attract foreign
aid and investment (Lujala, 2018). However, discontent has grown among many in the
sector as questions have continued to arise about the EITT’s ability to induce

meaningful changes among its members. While some critics point towards issues

23 See OECD Foreign Bribery Report: An Analysis of the Crime of Bribery of Foreign Public Officials.
Available online: https://www.oecd.org/corruption/oecd-foreign-bribery-report-9789264226616-
en.htm

24 Details of the various disclosure requirements are provided here:
https://eiti.org/document/standard

25 Following validation of their compliance, countries are required to re-validate their compliance
periodically, at least every 3 years. Further details of the joining and verification process are available
here: https://eiti.org/join-EITL.
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concerning the EITI’s implementation (such as members’ incomplete and insufficient
reporting of information) (Oge, 2016), a review by Rustad et al. (2017) adds to the
growing disillusionment surrounding the initiative; the review identifies a broad range
of studies offering mixed conclusions as to whether a relationship exists between EITI

membership and countries’ progress in tackling corruption.

Bickham (2009) argues that the ultimate test of the EITI must be whether it has
stimulated the systemic effects expected at its inception and whether this has
contributed to improvements in EITI countries’ levels of corruption. Nonetheless,
little attention has been paid to the methodologies applied in this literature to measure
countries’ progress. In particular, these studies often examine changes in corruption
indicators (such as the World Governance Indicators Control of Corruption Index)
that are more indicative than consistent in their measurement of corruption over time.
Such issues may confound the results of existing studies because the corruption scores
in one year are not necessarily comparable to those in the next year. Also, studies that
draw comparisons between countries’ outcomes often neglect the endogeneity issues

caused by countries’ self-selection into the initiative.

Reflecting on these limitations, this study provides a re-assessment of the
relationship between the EITI and countries’ progress in tackling corruption using a
state-of-the-art indicator called the Bayesian Corruption Indicator (BCI). Compared
to other common corruption indicators, this measure benefits from characteristics
such as improved comparability over time and reduced demands to impute data
during its construction. Meanwhile, to address the endogeneity issues caused by self-
selection, this study combines an entropy balancing approach with a difference-in-
difference framework. This approach compares changes in EITI members corruption

scores to an adjusted (weighted) control group of non-EITI countries. The weights are
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created such that they minimise the difference in baseline characteristics between
members and non-member countries. The approach draws on research showing that
minimising the baseline differences between compared samples may significantly

decrease an observational estimator’s bias (Glazerman et al., 2003; Jaciw, 2016).

Contrary to the findings of many leading studies, this study shows that
corruption scores among EITI member countries have improved significantly relative
to non-member countries after adjusting for the differences in their baseline
characteristics. In particular, this evidence is strongest among countries considered
compliant with the initiative’s international standards. The results of this cross-
country assessment of the EITI offers important insights into suggestive empirical
regularities concerning changes in corruption outcomes across the globe. Although a
degree of cynicism (or at least scepticism) has built up in recent years around the EITI,
this study paints a more optimistic picture of the progress made by its members.
Nevertheless, even though its members do appear to be making promising progress, it
is clear that even the initiative’s most ardent supporters would not claim it is a silver
bullet. Critics raise important issues about the implementation of the EITI, and recent
changes to the EITI’s standards (for example, increasing the scope of its standards and

its compliance verification process) have only just begun to address them.

This chapter continues in Section 3.2 with a more in-depth review summarising
the key theories, debates, and empirical evidence concerning the EITI and corruption.
Section 3 then provides details of this study’s methodology. This includes a description
of the data and estimation strategy it uses. Section 3.4 presents the results of the
analysis. Finally, Section 3.5 further discusses the study’s findings and provides the

study’s concluding remarks concerning policy and future research.
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3.2 The EITI and Corruption: Literature Review

The EITI has become a widely recognised policy instrument to help combat
corruption in the extractives sector. However, since its inception, its implementation
has also been controversial and subject to a polarised debate. This section provides a
brief overview of some of the key arguments underlying the debates concerning the
EITI. It starts with a summary of policy arguments underpinning the EITI’s inception
and then describes some of the key criticisms the initiative has faced through its
implementation. Following this, it examines some of the existing empirical evidence

on the relationship between the EITI and corruption.

Shining a light on corruption: Arguments underpinning the EITI

The policy arguments underlying the EITI’s creation generally portray the
initiative as a multi-pronged and complex intervention. The EITI is not thought of as
subscribing to one single channel or mechanism delivering change in the extractive
industries. Rather, its approach considers that tackling corruption may require
systematic changes supported by several simultaneous mechanisms combining
transparency, deliberation, demand/capacity-building, and support for the policy
environment. However, the first of these mechanisms (i.e. concerning information and
transparency) has most clearly defined the growth of the EITI as an anti-corruption
policy. Here it is conceived that increased disclosure in the extractives sector will better
facilitate the identification of corrupt activity. This relates to the idea that transparency
may help to detect and reduce public malfeasance through its ‘sunshine effect’ (Wilson,
2014). An example of this is described by McDevitt (2017), who highlights that
company and government reporting to the EITI uncovered nearly USD 10 billion of

missing tax and royalty payments in Nigeria.
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The second route through which it is thought the initiative may help to tackle
corruption is through its effect on accountability and deliberation in the extractives
sector. The EITI’s proponents argue that the initiative dilutes information asymmetry
and may thereby help empower citizens to hold public officials accountable for the
incidence of financial discrepancies (Van Alstine, 2017). This may also help to alter the
balance of incentives (i.e. it may increase the risks) associated with officials using their
position for private gain. Although some suggest that this improved accountability
may prevent illicit acts of corruption or embezzlement from occurring in the first place
(Gillies and Heuty, 2011), it is also thought that the EITI’s multi-stakeholder groups
provide another way through which the initiative can contribute to improving
accountability. These groups intend to create a legitimate space for civil society to

participate in the management of the extractive sector.

A third way the EITI may contribute to helping build stronger institutions and
combatting corruption is through its capacity-building role. For example, more than
1000 targeted participants from multi-stakeholder groups, national secretariats,
government, civil society, industry, parliament, state-owned enterprises and national
audit institutions participated in EITI peer learning and capacity building schemes in
2016 alone (EITI, 2020). This is function is considered important for developing an
understanding of the information created by the EITI and to stimulate demand for

better practices for managing extractive activity.

Building on this point, Bickham (2015) describes the predicted ‘viral’ (or
systemic) effects the EITI may have on the broader governance of natural resources.
This considers that the initiative may act as an ‘entry point’ or stimulant for broader
reforms (Fenton Villar, 2021c). Bebbington et al. (2017) offer similar insights

highlighting the influence of the initiative on the policy environment. They find that
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the politics concerning transparency in the extractive sector has been more stable and
less susceptible to political U-turns due to changes in the national political landscape
among EITT members. Numerous examples also exist indicating the noticeable spill-
over effects the EITI has had on its members’ legislative and governing environments.
For instance, Reinfeldt (2018) highlights some of the EITI’s achievements supporting

broader economic and institutional reforms helping to combat corruption in Ukraine.

Is the EITI sufficient?

However, despite its relatively widespread adoption, the EITI has not escaped
criticism. Invoking theories of ‘mock compliance’, critics often argue the EITI enables
governments to appease the international community by mimicking compliance with
global norms without inducing meaningful changes (Oge, 2016). This may also reflect
countries’ historically slow progression to achieving compliance. Lujala (2018) reports
it has taken countries, on average, 17 months to become formal candidates (i.e. to join
the formal process of applying to join the initiative) after making a public commitment
to implement the EITT’s transparency standards, and a further four years to advance
their implementation to fully comply with them. Here it is suggested that some
countries may intend to remain merely associated with the EITI without inducing the
desired changes. This is an issue that, in part, motivated major updates to the EITI
compliance validation system in 2016. This included introducing a more disaggregated
validation system with specific timeframes that members must adhere to. Failure to
comply with these timeframes can result in a country becoming delisted (or expelled)

from the initiative.

Furthermore, the Institute for Multi-Stakeholder Initiative Integrity has

criticised the EITI because governments are allowed to select the members that
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constitute the national multi-stakeholder group. This freedom may enable
governments to simply appoint favourable representatives to this group and
circumvent the initiative’s intended accountability mechanism.2¢6 Maconachie et al.
(2015) further argue that even where meaningful representation exists, it may not be
reasonable to consider that civil society’s inclusion in decision making is meaningful.
For example, in some cases, civil society representatives have been invited to
stakeholder meetings too late to be able to influence the agenda of those meetings.
Also, although many governments appear willing to partially increase their levels of
disclosure, recommendations from the initiative’s audits have not necessarily
materialised in action, despite serious irregularities being noted in some instances.
This relates to critics’ warnings about the initiatives limited legal mandate in many

implementing countries (Kasekende et al., 2016).

Further concerns are also voiced about the shortcomings of the EITT’s relatively
limited focus or scope (Kolstad and Wiig, 2009 and Vadlamannati and Soysa, 2016).
The initiative’s disclosure standards historically focused very narrowly on the resource
revenues received by governments and not on the deployment (or expenditure) of
revenues or other contractual factors. Reflecting on this issue, the EITI has continued
to modify and expand its standards. For example, updates have expanded the EITI’s
standards remit since 2016 to include issues such as the disclosure of the distribution
of revenues, environmental payments, and beneficial ownership information.
Nevertheless, despite the widened remit of its disclosure standards, the appeal of the
initiative to ordinary citizens remains a contentious issue. McDevitt (2017) describes

that the technical nature of the disclosed information may render it incomprehensible

26 F,.g. see the comments from the Institute for Multi-Stakeholder Initiative Integrity on the EITT at
http://www.msi-integrity.org/assessing-eiti-msg-governance/
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to the public. This also explains the growing concerns that the EITI is failing to engage

with and empower local populations.

The EITI and corruption: Existing evidence

From the arguments summarised above, it is clear that some scholars
emphasise the potential positive aspects of EITI membership while others remain
more sceptical. A review of existing evidence shows that the empirical literature on the
EITI and corruption also offers no clear indication of the progress made in tackling
corruption among EITI members. Evidence provides mixed conclusions about the
direction and significance of changes to corruption outcomes (Rustad et al., 2017).
However, limited discussion exists about the various approaches adopted to examine
this complex intervention. This is particularly important in this context given that
many existing studies offer new and competing evidence based on methodological

debates.

For instance, studies using time-series-based approaches have rarely offered
positive conclusions concerning the effects of the EITI (e.g. Oge, 2016). These
approaches often examine graphical trends in corruption outcomes or use a single-
group interrupted time-series analysis. However, both methods impose stringent
assumptions about changes in corruption scores in the absence of the EITI. They
assume that corruption scores would not have changed, had members not joined the
initiative, or that they would change at a linear rate (a rate often inferred from as few

as one or two years of outcome data).

Furthermore, like other research discussed in this review, these time-series
studies also use common corruption indicators, such as the World Governance

Indicators Control of Corruption Index (CCI) and Transparency International’s
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Corruption Perceptions Index (CPI). It is well known that such measures often lack a
degree of comparability over time. For example, the World Bank cautions against
comparing the CCI’s scores across different years because the scale changes annually,27
which may confound any inferences drawn from an analysis that does so. Oge (2016)
maintains that in the absence of alternative indicators, such indicators remain
insightful. Nevertheless, this point highlights a broader underlying limitation

apparent in this evidence.

Some evidence also exists that was obtained using a counterfactual-based
approach (i.e. using a control group of non-EITI countries to determine changes in
corruption outcomes that would occur in the absence of the EITI). For example, Olcer
(2009) compares EITI members’ CCI scores for 2007 to non-EITI countries’ scores.
According to his analysis, perceptions indicate that the incidence of corruption is, on
average, higher in EITI countries compared to non-EITI countries. However, Pitlik et
al., (2010) and Lujala (2018) highlight that countries’ decision to join the initiative is
not random. This raises concerns of an endogeneity problem caused by selection bias
(i.e. this is effectively like comparing apples with oranges). One method used to
address this issue of selection bias includes controlling for variables correlated with
countries’ EITI membership in a regression specification (see Papyrakis et al., 2017).
Nevertheless, a discussion by Kasekende et al. (2016) emphasises that this approach
remains biased if unobserved variables jointly determine both the outcome variable
(i.e. corruption) and the selection process (i.e. the decision to join and progress with

EITI).

27 This also reflects that the parameters underlying the model creating the indicators common units are
re-estimated each year with different sources provided different parameters. The common units enable
cross-country comparisons when countries do not appear in overlapping sources of data informing the
indicator (see Standaert (2015) for further information).
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To purge any potential confounding correlation between these factors,
Kasekende et al. (2016) adopted a two-stage treatment effects model to analyse the
effects of the EITI. However, numerous practical limitations also exist in this
application. For example, the year in which countries joined the EITI varies. Although
their study attempts to estimate the likelihood of a country joining the EITI over time,
the two-step econometric estimator they employ does not allow variables to
simultaneously determine the outcome variable and EITI membership status. This
represents a problem because the reasons why a country may join the EITI (e.g. to
improve aid commitments or FDI) may also be factors that are enhanced by EITI
membership (Lujala, 2018). They circumvent this issue by including lagged values
(from before the inception of the EITI) for a selection of variables. Beyond the
subjectivity of some of their decision to lag (or not lag) specific variables, this also risks
introducing a dynamic form of panel bias to this estimator design for static

econometric models (as the authors also note).28

Other strategies for dealing with this problem include using a synthetic control
method (SCM). At an individual country level, Fenton Villar and Papyrakis (2017)
show perceptions of corruption improved in Zambia following its commitment to the
EITI. Lopez-Cazar et al. (2021) further replicated Fenton Villar and Papyrakis’ (2017)
SCM approach showing that, although corruption scores did not improve in Colombia,
Guatemala, Honduras or Peru following their commitment to the EITI, they did
improve marginally in Trinidad and Tobago. However, a broader challenge of the SCM
approach exists in creating well-behaved synthetic comparisons for each member of

the EITI to replicate the analysis across the globe.

28 E.g. Kasekende et al. (2016) choose not to lag the GDP per capita variable. However, other analysts
argue a plausible relationship exists between the EITI and GDP (see Corrigan 2014).
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Alternatively, Sovacool et al. (2016) introduced an approach that defines a
group of EITI countries that joined the initiative any time before 2014 and a ‘control
group’ that did not join the EITI before this date. Measuring corruption using the CCI,
the study then compares the average differences in changes in corruption scores
between the EITT’s inception in 2002 and 2014. Overall, they find that joining the EITI
has not been associated with statistically significant changes in corruption. The key
drawback of such a strategy is that it may provide a conservative estimate of the true
effect of the EITI if the initiative’s effects grow with time. This conservatism grows

innately with the degree of late adopters in the defined group of EITI countries.29

3.3 Methodology

Reflecting on the existing limitations of studies in this existing literature, this
study examines the progress made by EITI countries in improving corruption
indicators using a contemporary indicator known as the Bayesian Corruption
Indicator (BCI). Consistent with Sovacool et al. (2016), this study also creates a
comparative analysis comparing changes in EITI members corruption scores to
changes in non-EITI country scores. To address the endogeneity issues caused by self-
selection, it also explores combining an entropy balancing approach with a difference-
in-difference framework to minimise the difference in baseline characteristics between
members and non-member countries. This section continues by describing the details

of the variables and then provides further information on the estimation strategy.

29 In other words, including countries with only limited histories with the EITI may dilute the estimated
effect where the effect of the initiative increases with the maturity of its implementation. The effects in
members with short histories may not have been given time to fully unfold and this explains why the
effect estimate may also become a conservative or diluted estimate of the true effect. The greater the
number of countries included in the EITI sample that consist of short EITI histories, the larger this
problem becomes.
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Data

In this study, we examine the relationship between the EITI and changes in
countries’ corruption outcomes using the BCI developed by Standaert (2015). The BCI
is a composite index of the perceived overall level of public corruption. It combines
information from 17 international surveys and 110 different survey questions covering
perceptions of corruption. The values of the BCI variable range between 0 and 100

(with higher values given to countries perceived to have higher levels of corruption).

Due to insufficient quality data on the actual level of corruption, this corruption
measure leans on well-established arguments positing that perceptions provide
valuable insights into the incidence of corruption (Charron, 2016).3° Of course,
perceptions may still deviate to some degree from actual levels of corruption. However,
perceptions of corruption are also important outcomes in their own right in this
context. Perceptions are considered an important factor from a development
perspective because they also directly matter for many outcomes (Kaufmann et al.
2006). For example, some highlight that citizens’ perceptions of these issues have
exacerbated local conflicts in many contexts and increased demand for consumption
(Collier, 2017). Perception outcomes may also capture instances where societal
improvements occur due to a reduction in misconceptions about corruption, which
may have previously been prevalent due to the lack of clear information. This last point
reflects many members’ motivation to join the EITI. Zambia’s public officials, for

instance, expressed a desire to join the EITI to address misconceptions about

30 The hidden nature of corruption, direct and comparable measures across countries are hard to come
by or inherently flawed. Even if cases of corruption do become known, this might not occur for many
years after the incident and the true details of the case (the magnitude of corruption or whether the
incident even occurred) is often highly controversial. Since corruption usually leaves no paper trail,
perceptions of corruption are sometimes the best, and the only, information we have (Kaufmann et al.
2006).
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corruption and to restore public confidence in the government (Fenton Villar, 2020).3!
It remains unclear whether we should expect actual- or perception-based corruption
measures to be more responsive to the EITI, but this poses an interesting issue future

research might seek to examine further (data permitting).

Ideally, we would also have a corruption measure focused on the extractive
industries, but such international measures do not currently exist. The application of
the BCI here is based on the understanding that changes in corruption in extractive
industries are also likely to affect cross-sector indicators (even if the extractives sector
does not entirely determine the score and will likely create a conservative estimate of
the true effect). It is worth noting that the selection of this type of cross-sector measure
is consistent with the type of measures used in existing EITI studies. This creates an
interesting exercise that examines whether the use of this new indicator draws similar

conclusions to those reached with commonly used indicators.

To further justify why this measure makes a particularly interesting indicator
compared with other corruption indicators already featured in the EITI literature
(such as the CCI and CPI), it is important to understand the relative methodological
strengths of the BCI. The BCI keeps the scaling of its index and its model parameters
estimating its index constant across time, for instance. This enables it to provide a
greater deal of comparability among estimated corruption scores over time than these
other alternative indicators. Also, even though the BCI draws information from

multiple sources of data (in fact, from the same sources as the CCI), the BCI’s

3t For example, we might expect perception measures could be more responsive to the EITI because
they also capture changes arising from reduced misconceptions. However, it is also unclear the degree
that perceptions respond to actual changes in corruption. It may be that the EITI deters illicit acts of
corruption or embezzlement, as discussed above, but in ways that go unnoticed. Furthermore, historic
accounts of corruption may leave a lasting impression on perceptions making them difficult to change.
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aggregation approach averts the need for additional data manipulations during the

computation of the indicator (such as imputation and sub-level aggregation).

The interested reader may see Standaert (2015) for a detailed description of the
composition of the BCI and an empirical review comparing it with other available
corruption indicators mentioned in this text. Some of the key findings from the text
show that the between-correlations (the correlation between the mean values for each
country) between the BCI and other comparable international corruption indicators
are generally very high (above 0.9). The within-correlations (between the demeaned
values) are, however, much lower (below 0.5). This means that, although the choice of
indicator might not have a large effect on the results in a cross-sectional study, the
differences between indicators may be significant in a study using time-series or panel
data (such as this study). These potentially important differences help to motivate the
interest in this study in re-examining the relationship between the EITI and changes

in corruption scores using the methodologically more robust BCI measure.

This analysis measures changes in corruption scores between 2002 (the year
before the first set of public commitments made to the EITI by participating countries)
and 2016 (the year of a major overhaul in the EITI’s standards).32 The period examined
is largely recognised as the initiative’s inception period before a significant change in
the scope of EITI’s standard and the way its members’ progress is measured (discussed
above). As noted in the conclusions below, future research might consider the

implications and experiences of members transitioning to the new standards when

32 This study examines changes until 2016 for two reasons. The first is the availability of the BCI data
and the second is that the EITI went into a period of restructuring in late 2016 (changing some of its
standards and some fundamental methods of assessing/validating country compliance). The EITT’s
institutional changes create a discontinuity in the implementation of the EITI and it is too soon to
effectively assess these changes as their implementation is often drawn out over 3 to 4-year cycles
(which is largely determined by the length of time between each members validation assessment). Here
we must also consider the long-term perspective of the initiative and the pace of institutional change. It
may take some considerable time for these changes to unfold and become fully operational.
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more data for the BCI is made available and sufficient time has elapsed for their effects

to have convincingly transpired.

This study focuses on changes in corruption outcomes of developing countries
identified by their eligibility for Official Development Assistance (ODA). This focus
reflects that the motivations of the limited sample of developed economies (such as
the U.K., Norway and Germany) for joining the EITI have been intrinsically different
from those of developing countries (which the initiative originally targeted). For
example, the U.K. joined the initiative primarily because of the role that its
Department for International Development had in brokering the EITI’s inception,
whereas Norway joined because the EITI Secretariat is in Oslo as well as due to the
country’s leadership role in the industry. Similarly, Germany is a major consumer of
raw materials and a leading aid donor among developed economies, and so the
country’s membership was intended to reflect its status as a ‘role model’ to aspiring
nations. Thus, Germany’s commitment is a largely notional one (e.g. to ‘lead by
example’), as opposed to strictly one of domestic development (Short, 2014a; von

Klencke, 2016).33

Member countries participating in the EITI go through different stages. The
first stage is for the government of the participating country to publicly announce its
commitment to the EITI. After this, it needs to develop a work plan that sets concrete
objectives (regarding ways to improve transparency in the extractive sector) and

establish a multi-stakeholder group together with companies and civil society. Once

33 It was also considered whether it would be appropriate to conduct an analysis also using developed
economies. The issue in doing so is that including more developed economies expands the control group
and adds only a few countries to the EITI intervention group. Those that are added to the EITI
intervention group are generally outliers in this sample of developed economies (as also highlighted in
many respects in text), and so it is questionable whether adding a large group of control countries that
do not necessarily represent the additional treatment countries credibly contributes to this comparison.
Rather, we focus on the group of countries which the EITI largely targeted during the study period and
was originally intended for at its inception.
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these steps have been carried out, the country moves to the second stage by formally
applying to the initiative to become a candidate country. Candidate countries are then
required to work towards fulfilling the initiative’s various standards (requiring full and
timely disclosure of financial and contractual information stipulated in its
transparency standards, a continuous and effective functioning multi-stakeholder
group, and so forth). The EITI uses audits to assess when countries reach the third
stage. In the third stage, countries are validated as compliant with the EITI’s standards

(Papyrakis et al. 2017).

To verify members’ compliance with its standards and to ensure the
requirements are upheld, the initiative’s international secretariat’s validation team
reviews information provided by each member according to its standards. Here the
onus is on the country’s multi-stakeholder group and supporting national bodies to
provide evidence of compliance with the standard. After reviewing the information
provided by each country, the secretariat’s validation team will offer the multi-
stakeholder group the opportunity to discuss preliminary findings at a teleconference
and may also undertake targeted virtual stakeholder consultations, consult the
international secretariat’s country team, or draw on external experts to seek further
information at this stage. In exceptional cases, especially if there are severe concerns
related to stakeholder engagement, the validation team may visit the country to
undertake in-person consultations and seek further information. The EITI board in
the international secretariat make the final assessment determining the compliance
status of each country based on the evidence and recommendations from the

validation committee and other appointed external experts.34

34 See further information on the EITI validation process here: https://eiti.org/overview-of-validation.
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In this analysis, a binary variable represents a country’s EITI status. This equals
1 if a country has made a public commitment to the EITI, and 0 otherwise. Data for
countries’ histories concerning the EITI derives from the online EITI country index
(EITI, 2020).35 This analysis also examines the difference in changes of perceptions of
corruption among a subgroup of those countries that have complied with the intended
intervention (i.e. among only those countries that are verified compliant EITI
members). The binary variable used for the subgroup analysis equals 1 if country i is
verified an EITI-compliant member country, and o if country i did not commit to the
EITI before 2016. Non-compliant EITI-committed countries are not included in the
sub-group analysis (i.e. this compares compliant and non-committed countries only).
The analysis does not conduct a subgroup analysis comparing members that reach
candidate status against non-member countries because very few members in the
sample period did not graduate to candidate status (see Appendix C.1). Some further
analysis does, however, consider interacting these EITI variables with the length of
time each country has been as a committed or compliant member. Appendix C.1 lists
information on the sample of 78 countries included in the analysis and their EITI
status. This includes a sample of 33 countries committed to the EITI which have
sufficient data available for the analysis. 21 of which were verified compliant with the

EITI standard by 2016.36

For data pre-processing purposes described below, the data compiled for this
analysis also includes information on country characteristics related to both the

corruption outcome and the EITI self-selection process. Variable selection is informed

35 See https://eiti.org/countries for information on EITI country membership.

36 The sample consist of countries from across the globe. This includes 13 (5, 2) countries from South
and East Asia and the Pacific, 8 (3, 3) from Europe & Central Asia, 21 (7, 2) from Latin America &
Caribbean, 36 (18, 14) from the Middle East and Africa. Note the number of EITI-committed and
compliant countries are in parenthesis.
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by relevant studies by Pitlik (2010) and Lujala (2018) who examine factors correlated
with EITI membership. This includes variables for GDP per capita, as well as the
relative economic size of natural resource rents, trade, FDI, and aid to GDP. Other
variables include state polity, the incidence of conflict, the freedom of the press, and a
measure of each country’s pre-EITI corruption score (measured by the BCI). Note that
a broader literature also justifies that the inclusion of pre-intervention outcomes can
improve the efficacy of observational estimators (see Jaciw, 2016; Fenton Villar and
Waddington, 2019). Finally, this list of variables includes the interaction between
corruption scores and the economic importance of resource rents. This reflects the
discussion by Lujala (2018), who found that countries with high rents and high levels
of corruption may be intrinsically less likely to join the EITI. Appendix C.2 further
provides detailed definitions and information on each of the variables included in this

analysis, and Appendix C.3 presents a table of descriptive statistics.

Identification strategy

This analysis starts by adopting a difference-in-difference approach, which is
analogous to the approach by Sovacool et al. (2016). A difference-in-difference
approach calculates the average effect by simply taking the differences in the observed
changes in outcomes among countries in the EITI intervention group and those not in
the EITI intervention group (a control group). The control group is intended to
measure what would have happened to beneficiaries in the absence of the intervention,

thereby controlling for secular trends in the outcome variable.

To formally outline this estimator using a common language to express
observations potential outcomes, here we further define some basic notation. We

denote the EITI intervention variable using a simpler term D, where d € {0,1}. EITI
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countries remain represented by the value 1 (as described above). T defines a variable
representing two time periods, where t € {0,1}. Period zero indicates the intervention
baseline year, 2002, and period one denotes the year 2016. Also, X is a matrix of |
exogenous pre-intervention characteristics from ¢, such that X;; then denotes the value
of the jth characteristic for country i and X;= [Xj;, ..., X;;]. With this basic notation, we
may index observations potential outcomes by the potential states of the intervention
variable, where Y, denotes the outcome that would be realized for a specific value of d

in period t.

Using the potential outcomes notation defined above, the difference-in-
difference estimator's average effect is formally described by the notation E[Y}; — Y},
|D=1)]— E[Y%, —YS|D=1). In a regression framework, the difference-in-
difference approach using panel data is equivalent to estimating the following

equation:
AYL =a+ BDL + &;. (l)

Where AY represents the change in the corruption outcome variable between
2002 and 2016 for country i. D is the binary EITI variable described above. The
parameter a estimates the time-trend (i.e. the average change in corruption outcomes)
observed among control countries. B is the estimated average difference in changes in
corruption scores between EITI members and the control group. Finally, ¢ is the error

term.

This estimator infers a common trend which assumes that, in the absence of the
EITI intervention, the difference between treatment and control groups outcomes
would remain the same over time (i.e. that AY? L D, | D =0, where E[V%; — V2

| D =1) = E[Y%, — Y3 | D = 0]). It is important to note that this does not mean that
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there is no trend in the outcome variable in the counterfactual state (only that the trend
is analogous across the treatment and control groups). It also does not mean that the
level of the outcome variable for the two groups must be the same in the pre-treatment
era. However, empirical assessments indicate that minimising the baseline differences
in compared sample characteristics can help improve efficacy and reduce the bias
associated with observational difference-in-difference estimators (see Glazerman et
al., 2003; Jaciw, 2016). In other words, this indicates that comparing groups that are
observationally similar at baseline can increase the plausibility of the common trends

assumption.

To do justice to the portion of the methodological literature that supports using
data pre-processing approaches to minimise the baseline differences between
compared sample characteristics, this analysis also considers adjusting the simple
difference-in-difference framework using Hainmueller’s (2012) method of entropy
balancing,37 which involves creating an adjusted control group of non-EITI countries
using a re-weighting procedure that minimises the baseline inequalities between
member and non-member countries’ characteristics.38 More formally, here the

2(iip=0Yiw;

(ijD=0 Wi

counterfactual outcome is denoted E[Y?|D = 1] = . The outcome variable in

the difference-difference regression framework described above is simply adjusted

using the procedure’s estimated weights (w):

37 The Stata package -ebalance- creates the weights using the entropy balancing method described in
Hainmueller (2012).

38 To estimate the weights the balancing scheme searches for the set of unit weights (w;) taking the loss
function rr(})i_n H(w) = Yip=o h(w;) = Xip=o w; log ((;)—:) subject to; i) the balance constraint

13
Y(iip=0 W;Cr;(X;) = m, with m, representing the EITI intervention groups first moment for covariate X;,
ii) the normalizing constraint },;5-, @; = 1, and iii) the non-negativity constraint w; > 0 for all i such
that D=0. This is provided that Q is the base weight [g;, ..., gn,]", where q; = ni and n, is the number of
0

potential control observations, and ¢,;(X;;) = (X;; — p;)” with mean ;.
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AY;w; = a + BD; + &;. (ii)

Hainmueller (2012) discusses in greater detail the similarities and advantages
of entropy balancing compared with alternative pre-processing approaches available,
such as the better-known propensity score matching method. In particular, they
highlight the practical advantages of directly measuring the balance of covariates (as
opposed to, say, a propensity score). This approach obviates the need for the
researcher to manually iterate between modelling the propensity score and checking
whether pre-specified covariates are stochastically balanced while also ensuring that
pre-specified covariates are balanced (which indirectly matching on propensity scores
does not guarantee).39 Through simulations and empirical evidence from within-study
comparisons, Hainmuller also highlights entropy balancing’s appealing finite sample
properties and both demonstrate the estimator’s efficacy (i.e. ability to mitigate bias)
relative to other common matching techniques. The efficacy of the entropy balancing
estimator has also recently been confirmed in further empirical testing provided by

Matschinger et al. (2020) and Wang (2020).

3.4 Results
We now examine the results of this analysis. First, Panel A in Table 7 compares
the baseline characteristics (from 2002) of the group of EITI-committed countries to

the control group of non-EITI-committed countries. The comparison shows that the

39 Hainmueller’s (2012) discussion describes the practical limitations and the inadequacies of
alternative approaches based on propensity score theory (also known as the propensity score paradox -
see King and Nielsen, 2019). Our own experiences resemble this common practical problem explained
by the propensity score paradox. We were unable to find a comparable — “well balanced” — control group
using propensity score matching. The approach improves the balance between EITI and control
countries for some covariates and decreases balance for others (which can counteract bias reduction).
As further explained by Hainmueller (2012), Entropy Balancing provides a key methodological
contribution in addressing this issue by focusing on directly providing covariate balance.
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characteristics of the EITI and non-EITI countries are statistically similar in some
respects, but also considerably different in others. For example, whereas the
standardised mean differences (SMDs) are very small for covariates related to
countries’ polity (-0.035), FDI (-0.07), and press freedom (-0.058), SMDs for factors
such as log GDP (0.810), aid (-0.815), and corruption (-0.749) are particularly large
and statistically significant. Panel B in Table 7 provides details of this comparison
limited to a sub-group of EITI countries who progressed to reach compliant status
during the study period. We see the same pattern also exists here; log GDP, aid, and
countries corruption scores remain significantly different in EITI-compliant countries

compared to non-EITI-committed countries.

A degree of selection bias between these groups at baseline is not necessarily an
issue, given that a difference-in-difference estimator may intrinsically account for this
type of bias where the assumption of common trends holds. However, as noted in the
description of the identification strategy, increasing the similarity of observed groups
may help to improve the plausibility of this estimator. The column headed ‘Adjusted
Control’ (Adj. Control) in Table 7 provides the results of re-weighting the control group
using the entropy balancing procedure. The comparison shows that the entropy
balancing procedure works well in creating an alternative control group that is
observationally comparable to the EITI-committed group at baseline. The adjusted
control group’s SMDs are negligible across the included covariates, and this is also the
case when performing the same re-weighting procedure to balance the control group
with the group of EITI-compliant countries (see Panel B). Thus, we continue further
reflecting on the findings inferred from both unadjusted and adjusted control groups

(as well as examining the common trends assumptions below).
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Table 7. Summary of country characteristics in 2002

Panel A: EITI Countries

EITI Control Pooled Control Adj. Control

Mean Mean SD SMD SMD
Log GDP 8.025 8.816 0.977 0.810*** 0.000
Natural Res. 6.007 4.629 9.400 -0.147 0.000
Aid 7.527 2.748 5.862 -0.815%** 0.000
FDI 3.214 2.916 4.287 -0.070 0.000
Trade 69.290 71.788 36.188 0.069 0.000
Polity 3.182 2.978 5.856 -0.035 0.000
Conflict 8.198 8.563 1.762 0.207 0.000
Press Freedom 52.120 53.240 19.360 0.058 0.000
Corruption 58.960 51.240 10.312 -0.749%** -0.001
Corrupt*Nat.Res 357.700 225.700 523.089 -0.252 0.000
Observations 33 45 78 78 78

Panel B: EITI Compliant Countries

Log GDP 7.884 8.816 0.981 0.951%%** 0.000
Natural Res. 6.372 4.629 9.393 -0.186 0.000
Aid 9.216 2.748 6.139 -1.054%** -0.001
FDI 3.855 2.916 4.587 -0.205 -0.001
Trade 65.170 71.788 32.891 0.201 0.000
Polity 2.333 2.978 5.987 0.108 0.000
Conflict 8.312 8.563 1.735 0.145 -0.001
Press Freedom 55.900 53.240 19.033 -0.140 0.001
Corruption 59.110 51.240 10.871 -0.724%** -0.001
Corrupt*Nat.Res  383.400 225.700 517.800 -0.305 