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Chapter 1

Introduction



Natural resources present a multifaceted dilemma for resource-rich economies. While they
can be crucial drivers of economic development, they are often linked with economic, social
and political challenges. Resources have the potential to create wealth through revenue gener-
ation from exports, increased income for resource workers, job creation, infrastructure devel-
opment, industrial diversification, and human capital development. However, this wealth, if
not effectively managed, can lead to negative consequences such as underdevelopment, lim-
ited economic diversification, social inequalities, and political instability. To address these
challenges, it is important that resource-rich countries understand the potential effects of their
natural resources and the mechanisms through which these resources affect the local economy.
This thesis, in three essays, performs a difference-in-differences analysis to examine the socio-
economic and political effects of natural resources, with a specific focus on Ghana’s discovery
of high-grade offshore oil in 2007.

The first essay, titled “Natural Resources and Local Communities: Evidence from Ghana’s off-
shore oil and gas,” focuses on the socio-economic impacts at the local level. Using geocoded
household data, I compare the living standards of households near the oil fields to those fur-
ther away before and after the oil and gas discovery. Additionally, I investigate how the gains
from resource extraction are distributed among various subgroups. The chapter finds that oil
and gas discovery increased real income for households close to the fields, with the benefits
being larger for households in districts with a high proportion of skilled workers and lim-
ited to non-poor districts. The increase in real income is accompanied by a rise in food and
housing expenditure respectively. However, there is no apparent effect on employment, total
consumption expenditure and poverty.

These findings raise questions about how resource abundance translates into broader eco-
nomic growth. They suggest that Ghana, like many resource-rich countries, may not be max-
imizing the benefits of resource extraction. To address this issue, recent literature has focused
on exploring alternative channels through which resource extraction can stimulate economic

growth. Ramdoo (2015) suggests that one such channel is the development of linkages be-



tween the resource sectors and the rest of the economy. The second essay this thesis, titled
"Natural-resource-driven structural transformation and economic growth: exploring the roles of for-
ward and backward linkages,” examines how resource discovery can stimulate broader economic
development. I use night-time light data to analyze input-output linkages between industries.
By comparing districts heavily linked to the petroleum industry with others, the chapter shows
that oil and gas discovery increased economic activity in these dependent districts. Highly de-
pendent districts are districts in which industries with strong linkages with the oil and gas
industry make up a large share of employment. An industry’s linkage with the oil and gas
industry is measured by the proportion of inputs it purchases from or output it sells to the oil
and gas industry.

Interestingly, these districts also experienced a shift in employment from agriculture to ser-
vices, bypassing manufacturing. Additionally, the chapter utilizes domar weights to offer new
insights into the interaction between the mining sector and the rest of the Ghanaian economy.
The analysis shows that most of the mining sector’s impact on GDP is through its effect on ex-
ports, with little integration into the domestic economy. These findings suggest that resource
extraction has the potential to stimulate economic development through the creation of input-
output linkages. However, the development of these linkages may rely on effective policies
aimed at integrating the extractive sector with the rest of the economy.

Apart from its economic effects, resource extraction also impacts aspects of the political
economy. Shifting the focus from economic development to political trust, the third essay,
titled "Natural Resources and the Public’s Political Trust,” investigates the effects of oil and gas
discovery on public trust in political leaders and systems. In this chapter, I use data on public
attitudes to compare the political trust of individuals living near oil fields with those living far-
ther away. The effect of natural resources on public political trust stems from the expectations
following a resource boom. The extent to which these expectations are met shapes citizens’
trust in their leaders and political system (Miller, 2015). I find that individuals living near the

oil fields became less trusting of political leaders after the oil discovery. This decline in trust is



limited to districts with high levels of education, districts with high media exposure and dis-
tricts with high levels of unemployment. Furthermore, individuals near the oil fields reported
more negative views about Ghana’s democracy, corruption, government performance, and
economic conditions. The results suggest a potential link between increased bribe payments
in these locations and declining trust.

This thesis extends the existing literature on how natural resources affect the local economy
(Aragon & Rud, 2013; Gollin et al., 2016; Knutsen et al., 2017; Kolstad & Wiig, 2012; Ross, 2001;
Valentinyi, 2021; Weber, 2012). It sheds light on the within-country variations of these effects
and the mechanisms through which they occur, offering a more nuanced understanding of
this intricate relationship. The thesis makes four main contributions. First, it exploits spatial
variations to shed light on the heterogeneous effects of resource extraction within an economy.
Second, it adopts a relatively unexplored identification strategy that exploits the variation
in industrial composition across districts. This approach helps identify alternative channels
through which natural resources can stimulate economic growth. Third, it uses domar weights
to provide novel insights into how the extractive sector interacts with the broader Ghanaian
economy. These are relevant not just to Ghana but to other resource-rich economies. Fourth,
it improves our understanding of how resource extraction shapes the public’s trust in political

leaders and systems.



Chapter 2
Natural Resources and Local Communities:

Evidence from Ghana’s offshore oil and gas



1.1 Introduction

Natural resource has the potential to stimulate economic development. Exports of natural re-
source generate fiscal revenue which can be used to make investments that further economic
growth. Nevertheless, it is often seen that resource abundance results in low economic per-
formance, corruption, conflict, and inequality (Sachs & Warner, 1997). This could be due to
the Dutch disease’, civil war, volatility in commodity prices or poor institutions. While the
cross-country effects are well explored, there is little evidence of how resources interact with
the local economies. Resource extraction tends to stimulate local demand for labour, increase
the revenue of the local government and induce agglomeration effects. On the other hand, nat-
ural resources could have adverse effects on the local population by increasing the incidence
of conflict, violence and corruption, raising local prices and causing environmental pollution.

This chapter addresses the question of how natural resources affect income, consumption
expenditure, employment and poverty status of the local population. Additionally, I investi-
gate how the gains from resource extraction are distributed among various subgroups. These
are important for understanding the mechanisms through which resource abundance impacts
local communities and to develop policies that will address potential effects on a local scope.
In this chapter, I use the Ghana Living Standard Survey (GLSS) dataset to analyse the effect of a
significant offshore o0il and gas discovery in 2007 in Ghana. I perform two quasi-experimental
analyses (difference-in-differences and synthetic control) to investigate the effect of the oil and
gas discovery. The identification strategy exploits spatial and temporal variations in oil extrac-
tion and compares households living near the oil fields to households located farther away
before and after the oil and gas discovery. I proxy the distance to the offshore oil and gas with
the distance to the nearest city. The offshore oil field is located near the Takoradi city in the
Western region. Takoradi’s proximity to the oil and gas field facilitates my analysis because of

the increase in its economic activities since the oil was discovered.

I The Dutch disease refers to the causal relationship that exists between natural resource boom and the decline of sectors like the manu-
facturing sector or agriculture



I find that the offshore oil and gas discovery increased real income. Specifically, the oil
discovery led to a 45% increase in the real income of households located close to Takoradi.
The results show that the rise in income is higher among households whose heads are skilled
workers and only significant for non-poor households. The increase in income did not trans-
late into a rise in total consumption expenditure or a poverty reduction. However, households
living close to Takoradi experienced a rise in food and housing expenditure after the oil and
gas discovery. The results are robust to using other measures of distance such as continuous
distance and including region fixed effects. Finally, I provide evidence that there is a hetero-
geneous exposure (by distance) to the effects of the oil and gas discovery and that these effects
are insignificant beyond 80km from Takoradi.

The chapter contributes to an emerging literature on the effect of natural resources on local
community development. The impact of natural resources is unlikely to be evenly distributed
across a country. Various effects, including pollution, population displacement, and labor
demand shocks, often have a localized geographical scope. The impact or its degree may vary
depending on factors such as the location of the resource or labour mobility. Resource boom in
a community can draw labour and capital from surrounding areas which results in economic
and geographical disparities (Weber, 2014). The findings from Fleming and Measham (2015),
Marchand (2012), and Weber (2012) show that regions where gas is produced have higher
gains in total earnings and employment.

This research is closely related to Aragén and Rud (2013), Knutsen et al. (2017), and Kot-
sadam and Tolonen (2016). They study the local impact of natural resources by exploiting
spatial and temporal variations in extractive activities. They found that the effect of resource
abundance diminishes with distance to the extractive areas. Households located close to these
areas had a comparative advantage in job acquisition. However, they had a higher risk of ex-
posure to pollution, emissions and injuries associated with resource extraction. Following this
methodology, I adopt an identification strategy that exploits distance to the oil field, compar-

ing households living close to the oil field to those living farther away. The empirical results



from my research are consistent with the findings from Adofo et al. (2019), Black et al. (2005),
Fleming and Measham (2015), and Weber (2012) who found that activities associated with
natural resource extraction increase the income of the local population.

In Ghana, Adofo et al. (2019) compared households in oil districts with those in other dis-
tricts and found that oil exploration was associated with increased real income and employ-
ment. My research differs from the work of Adofo et al. (2019) in two ways: First, I adopt a
different identification strategy that exploits distance to the oil field. The findings from Aragén
and Rud (2013) suggests that resource extraction increases the local demand for input which
results in a positive effect on real income. However, these effects are only present in the supply
market and surrounding areas, diminish with distance and are close to zero at 100km from the

mine. Second, I complement my results by conducting a synthetic control analysis.

1.2 Overview of oil in Ghana

There are four petroleum basins in Ghana? ( see Figure 1.1). These are the Saltpond basin/Central
basin, the Tano - Cape three point basin/Western basin, the Voltaian basin and the Accra or
Keta basin/Eastern basin 3. Qil was first discovered in 1896 in the onshore Tano basin in the
Western region (GNPC, 2009). Onshore oil continued until 1970 when the first offshore oil
was discovered and drilled in Saltpond®. In subsequent years, exploration for oil and gas was
intensified and several wells were drilled but production and commercialization were on a
small scale until 2007 when the Jubilee field was discovered.

In June 2007, Kosmos Energy and Tullow Oil found Ghana’s most significant column of
high-grade offshore oil in the Mahogany-1 (M-1) and Hyedua-1 (H-1) exploration wells. The
site, named Jubilee Field, commenced oil production in December 2010°. The field’s total

reserves are 3 billion barrels and daily production was approximately 150,000 barrels in 2019

*Eni, 2018.
3The Western, Eastern and Central basins are offshore. The Voltaian basin is onshore
*1n 2018, the government gave a directive to decommission the Saltpond oil field due to safety and environmental concerns

A Floating, Production, Storage, and Offloading (FPSO) vessel capable of processing 120,000 barrels of crude oil per day was approved
as part of the Phase 1 development project by the Minister of Energy in July 2009



(Tullow Oil, 2019).
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Figure 1.1: Ghana petroleum basins
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Figure 1.2 shows the history of oil production and consumption in Ghana. It shows how



significant the Jubilee field discovery is in the country’s history of petroleum exploration®.
From 2007 to 2013, follow-up appraisals have made 23 additional discoveries in the Deepwater
Tano (The Petroleum Commision, 2022). The offshore oil fields are situated between the Deep-
water Tano and West Cape Three Points blocks, approximately 60 kilometers from Ghana’s
Western coast’. This region is predominantly rural, with 57.6% of the population residing in
rural areas (GSS, 2012). Takoradi, the region’s capital, has the largest population share (23.5%
), with approximately 445,205 inhabitants. Most of the basic infrastructure required for the oil
and gas industry is obtained in Takoradi as it is the city closest to the Jubilee field.

The port of Takoradi was selected as the location for the support base for offshore service
vessels®. Its proximity to the oil fields and its existing capacity made it the nearest port suit-
able for the demands of the industry (Tullow Oil, 2019). It serves as the main export channel
for oil from the Western Region, and has recently been expanded to accommodate the rise in
its business volume since the oil discovery °. Here, oil supply vessels store and collect chemi-
cals, equipment, and other supplies. Additionally, Takoradi houses the onshore logistics base
facilities for office space warehousing, storage, and logistical support for offshore operations
(ADB, 2009).

Takoradi’s proximity to the oil fields facilitates my analysis because of the increase in its
economic activities since the oil was discovered. I will implement a geographic difference—in-
difference analysis using the offshore oil discovery as treatment and comparing households
living near Takoradi to those farther away before and after the oil discovery.

The oil fields are owned collectively by Tullow Oil, Kosmos Energy, Ghana National Petroleum
Corporation (GNPC), EO Group and Anadarko Petroleum Corporation. The government re-

ceives 35% as petroleum income tax'® and 5% as royalty!! from the oil industry (PIAC, 2019).

6 Source: https:/fwww.worldometers.info/oil/ghana-oil/

N region is the largest sub-national administrative division in Ghana. It is divided into districts, municipalities, metropolitan and
towns/cities. Ghana has 16 regions, 216 districts and 260 Metropolitan and Municipal Assemblies

8The Takoradi port is Ghana’s second-largest and oldest seaport
9Source:://africun.business/2012/11/energy—resources/china—deul—to—rescue—takomdi—port/
10profit-related revenue received by the government
11Royalties are levied on the gross production of oil regardless of the operation’s profitability

10



There is no windfall allocation from the government to the local authorities or households.
The only mechanism through which local communities benefit from government revenue is

through the provision of infrastructure (Adofo et al., 2019).

1.3 Local impact of natural resources

Natural resource interacts with the local economies in several ways. The main mechanism is
through income (Adofo et al., 2019; Allcott & Keniston, 2018; Michaels, 2011). The extraction
and processing of natural resources often creates job opportunities. This can lead to increased
employment and wages, especially in regions where the resource is produced. Additionally,
resource industries may increase the procurement of inputs from local suppliers which can
increase income. The increase in income or employment can spill over to workers in non-
mining sectors or it could be concentrated among workers in the extractive industry, causing a
decline in other sectors. The decline of other sectors illustrates how the natural resource boom
might lead to the Dutch disease within a country.

Resource extraction can also impact the local economy by influencing conflict, corruption,
and illegal activities. The inflow of income from extractive industries can increase rent-seeking
behaviour, political corruption and violence (Berman et al., 2017; Knutsen et al., 2017). Re-
source abundance provides financial opportunities for insurgent groups through the changes
in employment opportunities. According to Angrist and Kugler (2008), coca growing areas in
Columbia experienced a high incidence of violent deaths because coca production increased
labour supply and self-employment income of boys. On the other hand, changes in employ-
ment opportunities can lead to less crime because a rise in employment increases the opportu-
nity cost of criminal activities (Axbard et al., 2021). In addition to providing financial oppor-
tunities for individuals, resource abundance also increases local government revenue. This
increase in revenue can boost the incentive to stay in power at all costs hence, threatening
democracy (Graham et al., 2020). Brollo et al. (2013), Caselli and Michaels (2009), and Vicente

(2010) found that larger transfer of windfall revenue to local authorities increases vote buying

11



and decreases the quality of the mayoral candidate, especially in regions with weak institu-
tions.

Additionally, resource extraction can negatively impact local health through pollution, en-
vironmental degradation, and occupational hazards. These factors can potentially offset the
income benefits. Von der Goltz and Barnwal (2019) found that mineral mining increased asset
gains. However, these gains are offset by the high incidence of anaemia in women and stunted
growth in children. Potential environmental impact of oil extraction such as emissions and
spillage of waste into water and soil resources exposes residents to higher a prevalence of can-
cer, skin irritation, liver damage and diarrhoea (Johnston et al., 2019). Despite pollution risks,
resource abundance can lead to a reduction in infant mortality and incidence of diarrhoea and
cough by providing an opportunity for households to afford better healthcare and have access

to the media for health information (Benshaul-Tolonen, 2019; Benshaul-Tolonen et al., 2019).

1.4 Data and Method
1.4.1 Data

This analysis uses micro-data from the Ghana Living Standard Survey (GLSS) for the years
1999, 2006 and 2013. The data is repeated cross-section. I link the households with their
geographic identifiers (GPS coordinates) obtained from the Ghana Statistical Service (GSS)
12 GPS coordinates are available on the cluster level. A cluster includes 10 to 15 households
located geographically close to each other. I use the GPS coordinates to calculate the measure
of distance. Distance is calculated as the length of the shortest path between a household’s
location and the Takoradi city. I focus on households living less than 300km from Takoradi.
Moreover, I restrict my analysis to households in which the household head is less than 50
years old . My sample consists of 7,327 households.

The main outcome variable is income. This includes wages, agricultural income, income

12The data on the geographic identifiers was shared by Benshaul-Tolonen et al. (2019)
13This is because they are young enough to respond to the shock from the oil discovery

12



from non-agricultural enterprises and rental income. I deflate the income variable with the

regional price index!*. The summary statistics for the household data are presented in Table

1.1.

Table 1.1: Summary Statistics I

Variables Observation = Mean Std. dev.
Household head

Age 7,327 35.980 8.130
Years of Education 7,327 3.032 2.490
Proportion Male 7,327 0.722 0.448
Proportion in Agriculture 4,381 0.320 0.467
Proportion in Manufacturing 4,381 0.185 0.388
Proportion in Services 4,381 0.495 0.500
Household

Nominal income 7,327 5,637.664 19,040.98
Nominal expenditure 7,327 3,000.13 4,658.927
Number of household members 7,327 3.836 2.304
Proportion Urban 7,327 0.526 0.500
Proportion Poor 7,327 0.484 0.500
Distance to Takoradi (km) 7,327 172.091 67.672

Notes: Income and expenditure are measured in Ghana cedis.

1.4.2 Identification Strategy

The baseline regression is:

Yhear = @ + 6q + pDy, + yPost, + Dy, * Post, + nXpear + €ncar

(1.1)

where Y},.4 is the outcome variable (income, consumption expenditure, poverty or employ-

ment) of household £ in cluster c in district d in year ¢. D), is a dummy variable that takes the

value one if a household is in the treatment group and zero otherwise. The treatment group

consist of households located less than 80km from Takoradi (see Figure 1.3). The assignment

4The price index is from the Ghana Statistical Service. It is calculated as an average of the relative prices of a given basket of goods in

each region for a particular period
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Figure 1.3: Districts in my sample: by distance to Takoradi city
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of the treatment group was done in 2 ways: First, I split the households into separate distance
bands and group them in blocks of 20km. The first group consists of households located less
than 20km from Takoradi, the second group consists of households located between 20km to
40km from Takoradi and so on. Second, I estimate the baseline regression to explore spatial
heterogeneity. I find that after 80km, the effect of the oil discovery becomes insignificant. The
detailed result is presented in Section 1.5.

Post; is a dummy variable that takes the value one in the post oil discovery period (2007).
94 is district fixed effects'®. Xj,.4 is a vector of household- level control variables such as age,
gender and years of education of household head, number of household members, and an
indicator of urban household '°.

The identification strategy assumes that households in areas both close and far from Tako-

15The results are robust to the use of region fixed effects
16For robustness, I include controls for distance to old oil fields and the capital city, Accra
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Figure 1.4: Mean of real income

8

7 7.5

6.5

Log of the unconditional mean of real incomes
6
|
~

5.5

1997 2002 2007 2012

Year

|+ Treated — -@—- Control

radi would experience similar performance in the absence of the oil discovery. I provide sup-
port for the validity of the identification strategy in two ways: First, Figure 1.4 plots the log
of the mean of real income for the treated and control groups. It shows that the two groups
experienced similar trends in real income prior to 2007. After 2007, there was a higher increase
in the income of households located close to Takoradi. Second, Table A.1 in the appendix
presents the baseline characteristics between the treated and control groups. The table shows
that, except for the age of the household head, there are no significant differences in the mean

of the covariates between the treated and the control group in the pre-treatment period.

1.5 Main Results
Difference-in-differences analysis at the household level

In this section, I present the empirical results using the differences-in-differences analysis.

1.5.1 Effects on income

able 1.2 shows the estimated impact of offshore oil discovery on real income, measured as the

log of real income. Columns 1 and 2 use dummy distance as the treatment indicator. This is
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the main measure of distance in my analysis. The results show that the offshore oil and gas
discovery increased the income of households near Takoradi. The magnitudes of the effects
suggest that the oil and gas discovery led to a 45% increase in real income. Columns 2 and
3 include all the control variables while column 1 is without controls. The results remain

unchanged irrespective of whether or not I include controls.

Table 1.2: Effect of offshore oil discovery on real income

(1) (2) (3)

Post * distance < 80km 0.455***  (.455***
(0.163)  (0.156)

Post * continuous distance -0.178*
(0.084)
Includes controls No Yes Yes
Observations 6,886 6,886 6,603
R-Squared 0.385 0.474  0.479

Notes: Column 1 does not include controls. Columns 2 and 3 control for age, gender
and years of education of household head, number of household members, an indicator
of urban household, distance to old oil fields and the capital city, Accra. Columns 1 and
2 use dummy distance as the measure of distance. Column 3 uses continuous distance
measured in hundreds of kilometres. Robust standard errors, clustered at the cluster
level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

1.5.2 Heterogeneous effect by distance

The approach I use in this analysis assumes that there is a heterogeneous exposure (by dis-
tance) to the shock from the oil discovery. I test this assumption in two ways: First, Column
3 in Table 1.2 uses continuous distance in hundreds of kilometres as the measure of distance.
I estimate equation 1.1 using the interaction between the oil discovery and the continuous
measure of distance. The estimate is negative and significant. This implies that the closer a
household is to Takoradi, the higher their gain in income. Households living 100km closer to

Takoradi experienced an 18% rise in their real income after the oil and gas discovery.
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Figure 1.5: Effect of offshore oil discovery on real income: by distance to Takoradi
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Second, I use spline distance as the measure of distance by splitting the households into
9 separate distance bands and grouping them in blocks of 20km. The first group consists of
households located less than 20km from Takoradi, the second group includes households lo-
cated between 20km to 40km from Takoradi and so on. Then, I estimate equation 1.1 using the
interaction between the oil discovery and each distance dummy. Figure 1.5 plots the estimated
parameters and the 90 percent confidence interval'’. They are significant for households living
less than 80km from Takoradi. After 80km, the estimates become insignificant. These results

provide support for the choice of threshold used for the dummy distance in Table 1.2.

1.5.3 Effects of oil discovery by subgroups

Section 1.5.1 shows evidence of a positive effect of the oil discovery on households near Tako-
radi. However, these income gains may not be evenly distributed across different subgroups
of the local population. I investigate these heterogeneous effects by examining human capital
(measured by education) and poverty status at the district level. Since these variables can be

influenced by the oil and gas discovery, I use their pre-discovery values to define a district’s

7The regression results are presented in Table A.2 in Appendix
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status. Highly skilled districts are defined as those where a large proportion of household
heads had educational attainment above the median level observed across all districts before
the discovery. Poor districts are those with poverty levels above the median. The results are
presented in table 1.3. I find that the rise in real income is higher for households in districts
with a large proportion of skilled workers. Furthermore, the oil and gas discovery significantly

increased real income only in non-poor districts.

Table 1.3: Effect of offshore oil discovery on real income (By
district-level education and poverty status)

Education Poverty status

Small % Large % Small % Large %
skilled  skilled poor poor

Post * distance < 80km  0.360**  0.734**  (0.419** 0.416
(0.181) (0.357) (0.196) (0.265)

Observations 3,672 2,540 3,744 2,735
R-squared 0.469 0.288 0.465 0.437

Notes: All regressions control for age, gender and years of education of household head, number of
household members, an indicator of urban household, distance to old oil fields and distance to the
capital city. Highly skilled districts are defined as those where a large proportion of household heads
had educational attainment above the median level observed across all districts before the discovery.
Poor districts are those with poverty levels above the median. Robust standard errors, clustered at
the cluster level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

1.5.4 Effects on other measures of well being

I replicate equation 1.1 using other measures of standard of living. Table 1.4 displays the
results for the effect of oil and gas discovery on household head’s employment, household
consumption expenditure, household poverty status and access to pipe-borne water. I find
that the oil and gas discovery had no apparent effect on household head’s employment. This
implies that the increase in real income observed in section 1.5.1 may be due to a rise in wages

and not through employment.
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Panel B shows that the increase in income did not translate into an increase in total con-
sumption expenditure for households located close to Takoradi. However, there is an 18%
and a 31% increase in food and housing expenditure respectively 8. T use household poverty
status as the outcome variable and estimate equation 1.1 using a linear probability model. The
estimates suggest that there is no significant decrease in poverty associated with the discov-
ery of oil and gas. A possible explanation for this result is that, as discussed in Section 1.5.3,
the income of poor households was not significantly affected by the discovery of oil and gas.

Finally, I find a rise in access to pipe-borne water for households living close to Takoradi.

Table 1.4: Effect of offshore oil discovery on other measures of well being

Employment
Panel A All Agricultural ~ Manufacturing  Service
workers workers workers workers
Post -0.019 -0.032 0.059 -0.027
* distance < 80km (0.085) (0.079) (0.054) (0.073)
Observations 7,315 4,229 4,229 4,229
R-squared 0.166 0.409 0.073 0.276
Panel B Ln(Total consumption Ln(Food Ln(Non-food Ln(Housing Access to pipe-
expenditure) expenditure)  expenditure) expenditure) Poor borne water
Post 0.115 0.180* 0.058 0.310*** -0.084 0.177**
* distance < 80km (0.089) (0.107) (0.095) (0.111) (0.069) (0.090)
Observations 7,314 7,297 7,327 7,327 7,327 7,327
R-squared 0.454 0.297 0.508 0.734 0.259 0.532

Notes: All regressions control for age, gender and years of education of household head, number of household members, an indicator
of urban household, distance to old oil fields and distance to the capital city. Skilled workers are workers with education higher than
the secondary level. Poor households are those with their expenditure below the median level. Robust standard error, clustered at
the cluster level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

1.6 Difference-in-differences at the individual level

The baseline estimation strategy captures household level effects. To explore individual level
effects of the oil and gas discovery, I re-estimate equation 1.1, only now the treatment group

are individuals living less than 80km from Takoradi. On the household level, total income

18Housing expenditure includes rent, expenses on fuel used in the house and expenses on maintenance of dwelling
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included wages, agricultural income, income from self-employment and rental income. How-
ever, on the individual level, there is data on only wages. I use wage as the main outcome
variable to investigate heterogeneity at the individual level. I deflate the wage variable with
the regional price index. Table 1.5 presents the regression results. I find that the oil and gas
discovery led to a 43% increase in real wages of workers living close to Takoradi.

There is a possibility of bias if my results are driven by migration or the compositional
changes in the population. For example, if the oil discovery attracts only individuals in their
prime years to Takoradi, the increase in income could be a result of this compositional change
in population rather than the treatment. I address this concern in two ways: First, I investigate
the effect of the oil and gas discovery on migration. I define migrants as people living in vil-
lages other than their place of birth!'. I use migration as the outcome variable and re-estimate
the baseline regression using a linear probability model. I find that there is no significant effect
on migration to Takoradi and its surrounding areas in the period considered in my analysis.

Second, I investigate changes in workforce characteristics, including educational levels and
the proportion of prime-aged workers (20-40 years old). The results indicate no significant
changes in the labor force composition. This suggests that migration patterns and demo-

graphic factors did not drive the observed increase in real income.

1.7 Robustness Checks

I conduct two robustness checks: First, I explore the sensitivity of the results to the use of
region fixed effects rather than district fixed effects. The results are shown in Table A.3 in the
appendix. They are similar to the inclusion of district fixed effects.

Second, I perform a synthetic control analysis to complement the results from the difference-
in-differences analysis. I construct the synthetic control group as the weighted combination of

control districts that closely resemble the treatment districts in terms of selected predictors®

19The GLSS data includes details on individuals’ place of birth and duration of stay in their current residence. Utilizing this information,
I construct a variable representing the year of migration. This variable helps identify whether an individual migrated before or after the
period of oil and gas discovery

20 districts with synthetic control weights equal to zero are dropped from the sample
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Table 1.5: Effect of offshore oil and gas discovery (Individual level

analysis)
Ln(real wages) Migration  Yearsof  Prime
education  age
Post * distance < 80km 0.433* -0.047 0.222 -0.007
(0.237) (0.037) (0.213) (0.029)
Observations 6,829 20,941 21,085 21,085
R-squared 0.237 0.133 0.173 0.033

Notes: All regressions control for age, gender and years of education of household head, number
of household members, an indicator of urban household, distance to old oil fields and distance to
the capital city. Wages include wages and bonuses. Prime age are individuals between the ages
20 and 40. Robust standard errors, clustered at the cluster level are in parenthesis.

*** Significant at the 1 percent level

** Significant at the 5 percent level

* Significant at the 10 percent level

(see Table A.5 in the appendix). The predictor variables I use are the age and years of education
of the household head, number of household members, real household expenditure and real
household income. Figure A.1 in the appendix plots the standardized percentage bias across
predictors®!. It shows a reduction in the bias between the treated and synthetic control group
as compared to the bias between the treated and the actual control districts.

Figure A.2 plots the trends in real income for households living in districts close to Takoradi
and their synthetic equivalent. Notice that, Figure A.2 shows an improvement in the pre-
trends as compared to Figure 1.4. However, both figures show a divergence in real income
after the oil and gas discovery. For robustness, I perform the leave-one-out robustness check by
iteratively re-estimating the model. In each iteration, I exclude one control unit from the donor
pool. The results are displayed in Figure A.3. It shows that irrespective of the districts included
in the donor pool, the treatment and synthetic control groups experienced a divergence in real
income after the oil and gas discovery.

The empirical analysis replicates equation 1.1 and compares households living close to
Takoradi to those in the synthetic control group. The estimated parameters are presented in

Table A.4 in the appendix. The results complement those from the difference-in-differences

21Bias occurs when there is a covariate imbalance between the treated and control group
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analysis.

1.8 Conclusion

This chapter examines the socio-economic effect of offshore oil and gas. Using geocoded data,
I perform a difference-in-differences and synthetic control analysis to explore how natural
resources interact with the local economy. I find that oil and gas discovery led to an increase in
the real income of households located close to the oil and gas fields. These gains in real income
are higher for skilled workers and concentrated in non-poor districts.

The results indicate that the impact on real income is driven by an increase in wages rather
than employment. This likely explains why the positive effect on real income is more pro-
nounced for skilled workers and is observed exclusively in non-poor districts. Government
and policy makers can invest in skills training and education as a tool to increase employment.
Investing in education and skills development programs can empower individuals from poor
households to participate in the workforce. This can become an important mechanism through
which oil extraction benefits poor households, especially if the oil and gas industry requires
specific skills that can be developed locally.

The main limitation of this research is that I examine events occurring only a few years
after the oil and gas discovery. Findings in this research should be considered as short-term
effects. Future research can consider adding a more recent wave of the GLSS data to inves-
tigate the long-term effects. Further analysis can also explore alternate mechanisms such as
fiscal revenue windfall and prices of goods and services as a channel through which natural

resources affect the local population.
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Appendix A

Table A.1: Baseline household characteristics between
treatment and control groups

Variables Mean Control ~ Mean Treated  Difference
Household head

Age 35.297 36.199 0.901***
Years of Education 2.882 2.854 -0.028
Proportion Male 0.730 0.767 0.037
Household

Number of household members 3.804 3.969 0.165
Proportion Urban 0.512 0.484 -0.028
Proportion poor 0.472 0.470 -0.001

Notes: The mean is calculated using sample weights and clustered at cluster level.
*** Significant at the 1 percent level

** Significant at the 5 percent level

* Significant at the 10 percent level

Table A.2: Effect of offshore oil discov-
ery on real income: by distance to Tako-

radi
Ln(real income)

Variables Coefficient  Standard error
Post * distance < 20km 0.606** 0.279
Post * 20km to 40km 0.850** 0.409
Post * 40km to 60km 1.03*** 0.320
Post * 60km to 80km 0.848*** 0.292
Post * 80km to 100km 0.189 0.347
Post * 100km to 120km 0.302 0.317
Post * 120km to 140km 0.393 0.260
Post * 140km to 160km 0.070 0.233
Post * 160km to 180km 0.287 0.198
Observations 4,428

R-Squared 0.385

Notes: All regressions includes district fixed effects. Robust
standard errors are clustered at the cluster level.

*** Significant at the 1 percent level

** Significant at the 5 percent level

* Significant at the 10 percent level
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Table A.3: Effects of oil and gas discovery on living standards:
region fixed effects

Panel A Employment
All Agricultural Manufacturing Service
workers workers workers workers
Post * distance < 80km -0.011 0.051 -0.006 -0.044
(0.051) (0.054) (0.045) (0.049)
Observations 7,315 4,505 4,505 4,505
R-squared 0.139 0.357 0.032 0.236
Panel B Ln(real  Ln(consumption Access to pipe-
income) expenditure) Poor borne water
Post * distance < 80km ~ 0.341*** 0.013 -0.011 0.068
(0.125) (0.070) (0.050) (0.071)
Observations 7,014 7,453 7,467 7,467
R-squared 0.452 0.418 0.222 0.449

Notes: All regressions control for age, gender and years of education of household head, num-
ber of household members, an indicator of urban household, distance to old oil fields and dis-
tance to the capital city. Poor households are those with their expenditure below the median
level. Robust standard errors, clustered at the cluster level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table A.4: Effects of oil and gas discovery on living standards:
Synthetic control analysis

Panel A Employment
All Agricultural Manufacturing Service
workers workers workers workers
Post * distance < 80km -0.114 0.026 0.021 -0.047
(0.121) (0.002) (0.072) (0.083)
Observations 3,616 2,227 2,227 2,227
R-squared 0.196 0.398 0.056 0.252
Panel B Ln(real  Ln(consumption Access to pipe-
income) expenditure) Poor borne water
Post * distance < 80km 0.406* -0.034 0.033 0.215*
(0.234) (0.099) (0.083) (0.117)
Observations 3,317 3,471 3,478 3,478
R-squared 0.553 0.524 0.260 0.482

Notes: All regressions control for age, gender and years of education of household head, num-
ber of household members, an indicator of urban household, distance to old oil fields and dis-
tance to the capital city. Poor households are those with their expenditure below the median
level. Robust standard errors, clustered at the cluster level are in parenthesis.

*** Significant at the 1 percent level

** Significant at the 5 percent level

* Significant at the 10 percent level
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Table A.5: Synthetic control weights

Districts Synthetic control weight
Accra 0.2610
Asunafo North 0.2250
Asutifi 0.0940
Wassa Amenfi East 0.0790
Dormaa Central 0.0360
Asuogyaman 0.0210
Lower Manya Krobo 0.0180
Gomoa East 0.0160
Yilo Krobo 0.0150
Upper West Akim 0.0140
Suhum / Kraboa Coaltar 0.0130
Akwapim North 0.0130
Akyemansa 0.0110
East Akim 0.0110
Birim Central Municipal 0.0110
Ajumanku / Enyan / Essiam 0.0110
Bosumtwi 0.0110
Bosome Freho 0.0110
Atwima - Kwanwoma 0.0100
Akwapim South 0.0100
Birim South 0.0100
Amansie Central 0.0100
Offinso 0.0080
Kwaebibirem 0.0080
Awutu Senya East 0.0080
Ahafo Ano North 0.0080
Jomoro 0.0080
Upper Manya Krobo 0.0080
Wassa West 0.0080
Keta 0.0080
Asunafo South 0.0070
Adenta 0.0070
Dormaa East 0.0060
Amansie West 0.0050

Figure A.1: Predictor balance
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Figure A.2: Actual and predicted outcome
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Figure A.3: Leave-one-out robustness test
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Chapter 3
Natural-resource-driven structural transformation and
economic growth: exploring the roles of forward and

backward linkages
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2.1 Introduction

There is concern that, despite the significant fiscal revenues generated by the export of natural
resources, countries with abundant natural resources often experience lower economic devel-
opment — a phenomenon referred to as the "natural resource paradox". Studies, including
Sachs and Warner (1995) and more recent literature such as Gollin et al. (2016) and Ramdoo
(2015), attribute this paradox to the high reliance on resource exports and insufficient economic
diversification. Most resource-rich countries tend to have a high reliance on the fiscal revenue
generated from commodity export without exploiting other channels through which the ex-
tractive sector can stimulate economic growth. This high reliance could limit development
because the resource industries in themselves cannot generate much employment to facilitate
the shift from low productivity to high productivity activities required for structural trans-
formation and economic growth. Nonetheless, the resource industry may promote this shift
through input-output linkages with other sectors, allowing growth in the natural resource sec-
tor to positively impact other sectors and overall economic development, thereby mitigating
issues such as Dutch disease (Kaplan, 2016).

In this chapter, I perform a difference-in-differences analysis to examine forward and back-
ward linkages as mechanisms through which natural resources drive structural transformation
and economic growth. The research questions that I seek to answer are: i) What was the effect
of the oil and gas discovery on economic outcomes? ii) What was the effect of the oil and
gas discovery on the structure of the economy? The identification strategy exploits the tim-
ing of the oil and gas discovery along with variation in industrial composition across districts
by comparing districts with high dependence on the oil and gas industry to other districts.
Highly dependent districts are districts in which industries with strong linkages with the oil
and gas industry make up a large share of employment. An industry’s linkage with the oil
and gas industry is measured by the proportion of inputs it purchases from or output it sells

to the oil and gas industry.
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I find that oil and gas discovery increased economic activity in districts that are highly de-
pendent on the oil and gas industry. Economic activity is proxied by night-time light data. A
one standard deviation increase in forward and backward linkages led to a 0.099 and 0.155
standard deviation increase in economic activities respectively. The results are robust to sev-
eral checks such as the inclusion of satellite fixed effects, the inclusion of controls for districts
with oil and gas companies present, and utilizing linkage measures from a neighbouring oil-
producing country. Additionally, the findings show a structural shift in employment from
agriculture to services, bypassing manufacturing. A one standard deviation increase in for-
ward linkages (backward linkages) led to a 0.284 (0.252) standard deviation decrease in the
employment share of agriculture and a 0.285 (0.263) standard deviation increase in the em-
ployment share of services.

Furthermore, I investigate the effect of oil and gas discovery on firms in industries that
are highly dependent on the oil and gas industry. I find that firms with a strong backward
linkage with the oil and gas industry experienced an increase in wages, sales and employment
after the oil and gas discovery. However, oil and gas discovery did not have any significant
effect on firms through the forward linkage channel. The results are robust to the inclusion of
tirm-level control variables.

This research contributes to the existing literature on how to promote economic diversi-
tication in resource-rich economies and the exploitation of linkages created by the extractive
sector. Several studies have found that linkages between firms matter for structural trans-
formation and economic growth (Acemoglu et al., 2017; Bigio & La’o, 2020; Carvalho et al.,
2021; Chenery et al., 1986; Grobovsek, 2018; Herrendorf & Valentinyi, 2012; Hsieh & Klenow,
2007; Jones, 2011; Lui, 2019; Nchor & Konderla, 2016; Valentinyi, 2021). Other studies have
also highlighted the role that the extractive sector plays in the creation of linkages and how
countries can exploit them to promote economic diversification (Aroca, 2001; Bloch & Owusu,
2012; Buur et al., 2013; Cappelen & Mjeset, 2009; Leeuw & Mtegha, 2018; Lippert, 2014; Nchor,
2014; Ramdoo, 2015; San Cristébal & Biezma, 2006; Stilwell et al., 2000; Teka, 2011). In Ghana,
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Nchor and Konderla (2016) explored the interactions between firms at the aggregate level and
found that oil and gas extraction led to changes in sectoral dependence.

This research is closely related to the study by Aragén and Rud (2013), which investigated
the local economic impact of a large mine expansion by comparing households located close to
the mine to other households. Aragén and Rud (2013) found that, in the presence of backward
linkages, the growth of the extractive industries can create positive spillovers in resource-rich
economies. This research differs from the study in Aragén and Rud (2013) by adopting an
identification strategy that exploits the timing of the oil and gas discovery, along with variation
in industrial composition at the district level. To the best of my knowledge, this is the first
research to adopt this identification strategy. Additionally, I use domar weights to provide
novel insights into the interaction between the mining sector and the rest of the Ghanaian
economy.

Findings from this research shed light on the potential economic spill-overs that the ex-
tractive sectors can create and their implications for structural transformation and economic

growth.

2.2 The role extractive sectors play in the creation of linkages
2.21 Extractive sectors and inter-sectoral linkages

Linkages between local industries are key for domestic firm enhancement, skills and knowl-
edge transfer, increased productivity, and economic diversification. They also drive job cre-
ation, poverty reduction, and economic development. Through the exchange of sales and
purchases, linkages serve as a medium for interaction between sectors, translating shocks in
one sector into changes in labour demand, productivity, and wages in another.

Jones (2011) and Valentinyi (2021) analysed intermediate inputs and their role in magnify-
ing sectoral shocks” impact on GDP per capita. The results show that variation in production

networks contributes to productivity and growth variation across countries. Just as positive
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sectoral shocks have positive multiplier effects on GDP, so can distortions in a sector trans-
late into lower economic growth through sectoral dependence. Distortions in industries with
strong linkages to the local markets tend to have larger aggregate effects because they prop-
agate along the supply chains affecting consumers and suppliers directly and indirectly. Lui
(2019) suggested that industrial policies should prioritize fixing distortions in these industries
even if the distortions are relatively smaller.

Extractive industries have unique characteristics which give them an advantage in creat-
ing various degrees and types of linkages: they are spatially concentrated which provides an
advantage for local suppliers and their projects can last for several years. They vary in size,
demand a wide variety of inputs and their outputs have different uses both as intermediate
and final goods (Buur et al., 2013; Ramdoo, 2015). Table 2.1 shows an example of the equip-
ment and services needed at the various stages of oil and gas exploration. Additionally, oil
and gas output can be used both as finished goods (fuel, gasoline and lubricants) and inter-
mediate input to produce chemicals, plastics, fertilizers, solvents, pesticides, pharmaceuticals,
petroleum-based fibres, electronics, health and beauty products as well as hundreds of other
end-user products. This affects the degree to which local producers can connect to the extrac-
tive sector.

In Norway, growth in the petroleum industry created forward and backward linkages
which led to industrial development and an increase in the production of manufacturing
goods and capital equipment (Cappelen & Mjoset, 2009). Similar results were observed in
copper mining in Zambia (Lippert, 2014). According to Leeuw and Mtegha (2018), the mining
industry in South Africa has a strong forward and backward linkage with the manufactur-
ing sector. The mining industry sold about US$ 24.8 billion worth of products to the local
manufacturing industries and bought US$ 7.4 billion worth of inputs from them in 2010.

Contrary to the findings of Leeuw and Mtegha (2018) and Lippert (2014), other studies
found weak forward and backward linkages between the mining sector and other sectors in

Ghana (Bloch & Owusu, 2012; Nchor, 2014), in the Chilean II region (Aroca, 2001) and South
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Table 2.1: Oil and gas equipment and supporting services

Activities Equipment and services
Upstream activities Engineering and architecture, risk assessment,
(Backward linkage) mining equipment and services, laboratory technician,

drilling and construction services, geological and related services,
information technology and communication services

Midstream activities | Transport services, storage and waste disposal services
(Backward linkage) accommodation and catering services, cleaning and maintenance
services, platform and rig operations

Downstream activities | Insurance and finance services, sales and marketing consultants
(Forward linkage) logistics, distribution services, refinery services
Source: Author

Africa (Stilwell et al., 2000). Even though the opportunity exists for the creation of these link-
ages, local suppliers are often unable to meet the requirements for providing goods and ser-
vices to the mining industries. Factors that account for the existence of weak linkages include
inadequate knowledge networks, weak industrial base and the absence of or ineffective local
content practice (Nchor & Konderla, 2016; Teka, 2011).

In Ghana, Nchor and Konderla (2016) examined changes in inter-sectoral linkages after the
oil discovery. The findings suggest that the petroleum industry has weak forward linkages
with the rest of the economy as compared to other industries because a large proportion of its
outputs are exported in their raw state with little local value addition. However, the industry
has the potential to create promising economic linkages if it is strengthened with effective

industrial policies.

2.2.2 Mechanisms of sectoral shock transmission between sectors

A shock in the natural resource sector can have spillover effects on other sectors and propagate
through the economy via several mechanisms. These include:

Dutch disease: This arises when a natural resource boom drives up the local currency’s
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value, making non-resource sectors less competitive, potentially causing job losses in tradable
sectors such as manufacturing, and reducing economic diversification as countries become
overly reliant on resource exports.

Labour market linkages: Labour market linkages refer to the connections between sectors
through labour mobility. In the context of a resource boom, higher wages in the resource sector
attract workers with similar skills from other sectors, reducing labour supply and increasing
labour costs for non-resource sectors, leading to reduced output and employment. This effect
depends on factors such as labour substitutability, mobility, and resource sector job availability.

Consumer spending or income effect: This effect results from changes in the consumption
choices of natural resource sector workers. A resource boom increases their income and con-
sumer spending, creating positive spillovers on sectors supplying goods and services to these
workers, impacting investment as firms adapt to shifting consumer demand. The extent of
this consumer spending effect relies on the income elasticity of goods and services in various
sectors.

Input-Output linkages: Input-output linkages are the mutual dependencies between sec-
tors in terms of intermediate input exchange. For instance, the petroleum industry relies on
inputs such as machinery, chemicals, transport services, and geological services from sectors
such as manufacturing and services (see Figure 2.1). Simultaneously, it supplies intermediate
goods to sectors such as transportation, chemical manufacturing, and agriculture. A natural
resource sector boom affects other sectors by increasing demand for intermediate goods and
input supply to sectors using resource sector outputs as intermediates. The transmission of
shocks through input-output linkages depends on inter-sectoral interdependence and input
responsiveness to availability and price changes.

This research focuses on the input-output linkages between sectors. Specifically, I explore
backward or upstream linkages (the procurement of inputs from non-extractive industries)
and forward or downstream linkages (the processing of outputs from the extractive indus-

tries) as a mechanism of shock transmission through which oil and gas discovery affects struc-
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Figure 2.1: Petroleum industry’s supply chain

NON-SPECIALIST

Emergency
Services Communications

Hotel/Accom.

Fuel Supplies )
CIALIST Warehousing
Custom

Clearance Environmental Camps

Services Field -

Spare i
Catering Parte incl. ESIA Construction Services

; Services
HR&R::lrittir:rem Clvil SPECIALIST )
S ? Engineering OIL & GAS o Medical
Design & Specialist

Construction Trades

Tangibles Seismic
Services i
Supply Chain Management National
Local Content, Logistics & Materials, Content Opportunities

Contracts & Procurements Increasing

Well Rig Mud/

s Mechanical Services Hire Cuttings

Supplies Personnel

Infield Irensport

Telecoms Transport International

Freight Services Security

Unskilled & Electrical & Plant Hire
Semi-Skilled Instrumentation
Labour Crane Hire

Training General
Freight Trades

: Waste
Forwarding

7}9 S
/3 \C
SUPPLy cpyam SR

Facilities
Management

Source: Tullow Oil

tural transformation and economic growth. Backward linkages focus on the supply of inputs
to extractive industries. An industry’s backward linkages are strong if it sells a large pro-
portion of its output to the extractive industry. Forward linkages focus on the demand for
outputs from extractive industries. An industry’s forward linkages are strong if it purchases
a larger proportion of its input is from the extractive industry. Industries with strong forward
and backward linkages play an important role in stimulating the local market and promoting
economic development (San Cristébal & Biezma, 2006).

Petroleum industries create several linkage opportunities during their operations (see Fig-
ure 2.2). It involves a high demand for inputs from other sectors and the production of goods

that are used by other sectors as inputs. This creates an opportunity for countries to cluster
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Figure 2.2: Structure of the petroleum industry
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other non-extractive industries around the petroleum industries as a diversification mecha-

nism.

2.2.3 Overview of industrial Domar-weights

The economic activity in an economy is usually separated into several producing sectors. Sec-
toral linkages imply that these sectors are interdependent. A product from one sector can
be used as intermediate input by another sector in its production process. For example, the
extraction and processing of petroleum requires the use of laboratory and geological equip-
ment, transport services and cleaning services. Similarly, oil and gas output can be used as
an intermediate input to produce chemicals, electronics and beauty products. When we pur-
chase a petroleum output, we indirectly affect the demand for laboratory equipment, transport
and cleaning services as well as the supply of inputs for chemicals and electronic produc-

tion. Hence, the effect of additional demand created in a sector can propagate to other sectors
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through the input-output channels.

Valentinyi (2021) provides a model of the economic input-output network and its rele-
vance for structural transformation and productivity growth. The model assumes, among
other things, that each sector’s output can be used as either an intermediate input or for final
consumption. According to Valentinyi (2021), the first-order effect of the sale of a product in
a sector is the effect it has on the demand for its intermediate inputs. The second-order ef-
fect occurs when the intermediate input supplier in turn uses output from a third sector in
its production process. For example, the first-order effect of an additional demand created in
the petroleum industry is its effect on the demand for laboratory equipment, transport and
cleaning products. The second-order effect is when the increase in demand for transport ser-
vices leads to a rise in the demand for cars. The total effect of the additional demand for a
petroleum product on GDP is the sum of the first-order effect and all subsequent higher order
effects. This total effect is also known as the Domar-weight of an industry.

Domar-weights measure the relative importance of a sector in an economy. Valentinyi
(2021) shows that the Domar-weight of a sector can be derived as the sum of its direct effect
(through final demand or value-added) and its indirect effect (through the flow of intermediate
goods between sectors) on GDP (see Figure 2.3). This implies that a sector with a relatively
small value added can have a large impact on GDP if additional demand created in the sector
has large effects on the demand for output from other sectors.

With this framework in mind, I use supply and use tables obtained from the Ghana Sta-
tistical Services (GSS) to calculate the Domar-weights for sectors in Ghana (see Figure 2.4 ). 1
do this by first converting the supply and use table into an input-output table following the
methodology in Milletler (2018). I then transform the input-output table into a Leontief matrix
and use it to calculate the Domar-weights. In the calculation of the Domar-weights, I adopt
two approaches: First, I look at a sector’s contribution domestically by excluding exports.
Second, I include exports to analyse the total contribution of a sector. The Domar-weights

calculated with and without exports are shown in Figure 2.4.
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Figure 2.3: Total economic impact of an additional demand created in the petroleum sector
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The focus of this research is the mining sector which comprises the oil and gas industry
and other extractive industries. Figure 2.4 shows that without exports, the mining sector has a
relatively small impact on the economy. However, when exports are included, the mining sec-
tor becomes a relatively important sector in the economy. This implies that most of the impact
that the mining sector has on GDP is through its effect on exports with little stimulation of
the domestic economy. This conclusion complements the findings in Kapstein and Kim (2011)
and Nchor and Konderla (2016) which posit that although the mining sector’s contribution
to GDP is high, its linkage with other sectors of the economy is weak. To some extent, this
provides support for the hypothesis that most resource-rich countries have a high-reliance on
commodity export without exploiting other channels through which the extractive sector can
stimulate the local economy.

Existing literature suggests that there is potential for resource extraction to stimulate eco-

nomic growth if countries exploit the input-output linkages that exist between sectors (Buur
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Figure 2.4: Domar weight for industries in Ghana
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et al., 2013). In other words, with the several linkage opportunities created by the oil and
gas sector during its operations (see Figure 2.2), the sector has a large untapped potential for

stimulating development.

2.3 Data and Method
2.3.1 Data

To conduct the empirical analysis, I use data from the National Oceanic and Atmospheric Ad-
ministration (NOAA), Ghana Statistical Service (GSS), the World Bank and the Global Trade
Analysis project (GTAP). I obtain input-output (IO) tables from GTAP to determine inter-
sectoral linkages. The IO tables cover the years 2004 and 2007. The linkage variable I use
in my analysis is an average of both years. The forward linkage variable U; is the share of

input purchased from the o0il and gas industry by industry :. It can be expressed as:

U, = ' - (2.1)
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where U,,; is the total input purchased from the petroleum industry p by industry i and ) _; Uj;
is the total input purchased by industry ¢ from all industries.
The backward linkage variable V; is the share of output sold to the oil and gas industry by

industry 7. It can be expressed as:

V..
V= 2 (2.2)

Z j V}Z
where V), is the total output sold to the petroleum industry p by industry i and ) _; Vj; is the

total output sold by industry ¢ to all industries. The total linkage variable is a sum of the
forward and backward linkages.

For the district-level analysis, I use night-time light data from the Defense Meteorological
Satellite Program (DMSP) obtained from the National Oceanic and Atmospheric Administra-
tion (NOAA). It is an annual dataset covering the years 1992 to 2013. The sample for this
analysis consists of 104 districts. The main outcome variable for this analysis is economic ac-
tivity which is proxied by night-time light intensity. The pixel values vary on a scale from 0 to
63. The higher the pixel value, the more intense the night-time light. I use the average value
of all the pixels in a district. The summary statistics are presented in panel A in Table 3.1.
Additionally, I use data from the Ghana Housing and Population Census obtained from the
Ghana Statistical Service (GSS) covering the years 2000, 2010 and 2020*. The main outcome
variable for this analysis is the employment share of a sector in a district. The sample for this
analysis consists of 110 districts.

To perform the firm-level analysis, I use firm data from the World Bank Enterprise Survey.
They are repeated cross-section data covering the years 2007 and 2013. My sample consists
of 1,279 firms in 12 industries. The outcome variables are real sales, real wages and total
employment® of a firm in an industry. I deflate the sales and wage variables with the yearly

price index. The summary statistics for the firm data are presented in Panel B in Table 3.1.

22Due to COVID-19, the 2020 census had to be conducted in 2021
2Total employment includes both permanent and temporary employment
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Table 2.2: Summary Statistics II

PANEL A (DISTRICT LEVEL)

Variables Obs Mean Standard deviation
Light pixel value 3,536 2.403 7.331
District forward linkage 3,536 0.445 0.247
District backward linkage 3,536 0.254 0.192
District total linkage 3,536 0.700 0.400

PANEL B (FIRM LEVEL)

Variables Obs Mean Standard deviation
Nominal sales 1,279 2,642,174 2.14e+07
Nominal wages 1,160 2,199.704 10464.13
Total employment 1,142 39.090 125.035

Firm forward linkage 1,279 0.046 0.190

Firm backward linkage 1,279 0.021 0.035

Firm total linkage 1,279 0.067 0.188
Manager’s years of experience 1,279  14.651 9.722

Part of a larger firm (%) 1,279 7.35 0.261

Notes: The forward linkage variable represents the percentage of inputs purchased from the oil and gas industry by a firm,
while the backward linkage variable represents the percentage of output sold to the oil and gas industry by a firm.

2.3.2 Identification Strategy

I perform a difference—-in-differences analysis using the years after 2007 as the treatment period
and compare districts with a strong dependence on the oil and gas industry to other districts
before and after the oil discovery. The identification strategy exploits variation in industrial
composition across districts. It assumes that, without the discovery of oil and gas, all districts
would experience similar trends in their economic activities.

2.3.3 Analysis of economic activity

The baseline regression is:

Yis = o+ 8q + pi + s + BDg * Post, + €gs (2.3)
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Figure 2.5: Districts in Ghana (by district dependence)
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where Yy, is the outcome variable (economic activity: proxied by night-time light data)** in

district d in time ¢ by satellite s. p;, 64 and p, are time, district and satellite fixed effects respec-
tively®. D, is a continuous variable representing "District dependence". Following Acemoglu
and Linn (2004), Goldsmith-Pinkham et al. (2020), and Greenstone et al. (2020), I construct Dy
as a Bartik-like variable®. It is the inner product of the industry employment shares in district

d and the degree of dependency of an industry on the oil and gas industry:

I
Dg=NyL =) nil; (2.4)

=1

24The use of night light data as a proxy for economic growth was first introduced by Henderson et al., 2012. Bruederle and Hodler (2018)
further highlighted that night-time light data is a good proxy for measuring local-level human development in 29 African countries including
Ghana.

25gatellite fixed effects are included to address the problem of inter-satellite differences in the DMSP data (Gibson et al., 2020)

26The Bartik-like variable typically involves constructing a weighted index that represents the exposure of different regions or areas to
an event or policy
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where N, is a vector of employment shares of an industry in a district. The employment share
of an industry is the ratio between the total employment of an industry in a district and the
total employment in a district. L is a vector of industry dependence on the oil and gas industry
where the i*" entry is /;. Industrial dependence measures the extent of the forward or backward
linkage between an industry and the oil and gas industry. In other words, an industry is
considered highly dependent on the oil and gas industry if it either provides inputs to the
petroleum industry (such as equipment, machinery, raw materials, or services) or processes
raw materials from the petroleum industry into intermediate or finished goods.

In equation 2.4, D; measures the degree of dependency of a district on the oil and gas
industry (see Figure 2.5). I fix NV; and L to an initial period prior to the oil and gas discovery to
exploit a single cross-sectional difference in district exposure. Hence, changes to the outcome
variable may be attributed to the oil and gas discovery and not to changes in Ny and L. Post,
is a dummy that takes the value one in the post oil discovery period (2007). The parameter of
interest, § compares economic activities in districts with high dependency on the oil and gas
industry to other districts before and after the oil discovery.

This approach exploits variation in industry composition across districts. Even though the
oil and gas discovery is a nationwide shock, it may have varying effects on the local labour
market because most industries are spatially concentrated. Hence, the spatial location of an
industry can be a source of variation in assessing the impact of oil and gas discovery.

Figure 2.6 provides support for the validation of this identification strategy. In figure 2.6,
I split the sample into two quantiles based on their district dependence and plot the light
intensity recorded in the two groups before and after the oil and gas discovery. The figure
shows that prior to the oil discovery, the two groups experienced similar trends in economic
activities. However, after the oil and gas discovery, the economic activities in districts with
high dependence increased more than in districts in the control group. Note that, this approach
assumes a fixed district dependence on the oil and gas industry, which overlooks the potential

for low dependent districts becoming high dependent after the oil and gas discovery if new
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high dependent industries emerge in these districts. While the approach may capture the effect
of new highly dependent industries in already dependent districts, it may underestimate the
impact if such industries emerge in low dependent districts. To the extent that this occurs, the

true effect of the oil and gas discovery could be larger than indicated by this research.

Figure 2.6: Economic activity in a district (by district dependence)
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2.3.4 Analysis of the structure of the economy

I also evaluate the effect of the oil and gas discovery on the distribution of employment be-
tween the three main sectors (Agriculture, Manufacturing and Service) in the economy. I esti-

mate the following regression:

Yiae = o+ py + dg + BDy * Post; + € (25)

where Y}, is the outcome variable (employment share) of sector k (Agriculture, Manufacturing

and Service) in district d at time ¢. It is the ratio between the total employment of a sector in
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a district and the total employment in a district at time ¢. p, is year fixed effects, d4 is district
tixed effects, Dy is district dependence and Post; is a dummy variable that takes the value
one in the post oil discovery period. The parameter of interest, 5 compares the distribution
of employment between the three main sectors in districts with high dependence to other

districts before and after the oil discovery.

2.3.5 Analysis of firm performance

The identification strategy in sections 2.3.3 and 2.3.4 exploits variation based on industrial
dependence across districts. In this section, I explore only variation across industries as a
mechanism to investigate the effect of the oil and gas discovery on firms. The identification
strategy assumes that, without the discovery of oil and gas, all industries would experience
similar trends in their performance. A limitation of this approach is that it suffers from the
"few" clusters problem because there are 12 industries in my sample”. I account for this by
using wild cluster bootstrap (Cameron et al., 2008; Cameron & Miller, 2015; Donald & Lang,
2007).

I perform the following estimation:

Yin = a+ pr + N\ + BDegree; x Posty + nXfie + €it (2.6)

where Y}, is the outcome variable (sales, wages, employment share) of firm f in industry ¢
at time t, p; is year fixed effects, \; is industry fixed effects, Degree; is a continuous variable
representing the degree of industry dependency on the oil and gas industry. Post; is a dummy
that takes the value one in post oil discovery period (2007), Xy;; is a vector of firm-level control
variables (whether the establishment is part of a larger firm, the manager’s experience and the
formal training of a worker). In this approach, 5 compares sales, wages and employment

shares of firms in industries with high dependency on the oil and gas industry to other firms

27When the number of clusters is small, OLS provides a biased estimation (Cameron & Miller, 2015; Donald & Lang, 2007)
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before and after the oil discovery.

2.4 Main Results
2.4.1 Effects on economic activities in a district

Table 2.3 presents the results from estimating the effect of offshore oil and gas discovery on
economic activities in districts. Economic activity is measured by the night-time light intensity
in a district. I standardized the pixel values as well as the forward, backward and total linkage
variables to simplify the interpretation of estimates. In columns 1 to 3, district dependence
is a continuous variable. This is the main measure of district dependence in my analysis.
These results imply a positive effect of offshore oil and gas discovery on economic activities
in districts that are dependent on the oil and gas industry. A one standard deviation increase
in forward linkages led to a 0.099 standard deviation increase in economic activity. The effects
through the backward and total linkages channels are slightly higher.

Table 2.3: Effect of offshore oil discovery on economic activity (proxied by night-time light
data)

(1) (2) (3) (4) (5) (6)
Post* forward linkage 0.099** 0.142%**
(0.039) (0.039)
Post* backward linkage 0.155*** 0.153***
(0.046) (0.039)
Post* total linkage 0.136*** 0.145***
(0.040) (0.039)
Measure of district Continuous Continuous Continuous Dummy Dummy Dummy
dependence
Observations 3,536 3,536 3,536 3,536 3,536 3,536
R-Squared 0.963 0.966 0.964 0.962 0.962 0.962

Notes: In columns 1 to 3, district dependence is a continuous variable. In Columns 4 to 6, district dependence is a dummy variable. Forward linkage is the standardized share of inputs
purchased from the oil and gas industry, while backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard errors clustered at the
district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

In Columns 4 to 6, district dependence is a dummy variable. To create the dummy vari-

able, I split the sample into two quantiles based on their district dependence. Districts above
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the 50th percentile are those that are highly dependent on the oil and gas industry. These are
the districts in the treatment group. The results complement the findings in columns 1 to 3.
Districts that are highly dependent on the oil and gas industry experienced a rise in their eco-
nomic activities after the oil and gas discovery. A one standard deviation increase in forward
and backward linkages led to a 0.142 and 0.153 standard deviation increase in economic activ-
ity respectively.

To provide further support for the results in Table 2.3, I perform an event study to investigate

Figure 2.7: Effect of offshore oil discovery on economic activities (Event study: by district
dependence)

——— 90% Confidence interval  ® Point estimates

the effect of oil and gas discovery flexibly over time. To do this, I re-estimate equation 2.3
using an interaction between the district dependence dummy and each year’s dummy. Figure
2.7 presents the results. The estimates for the pre-oil discovery period are close to zero and
insignificant. In the period after the o0il and gas discovery, there was a steady increase in eco-
nomic activities in highly dependent districts. This suggests that the oil and gas discovery had

a positive effect on economic activities in districts dependent on the o0il and gas industry.
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2.4.2 Effects on economic activities in a district: controlling for the location of oil and gas

companies

In this analysis, industries with a strong linkage with the oil and gas industry make up a large
share of employment in highly dependent districts. However, the oil and gas industry itself is
located in some of these districts (see Figure B.1 in Appendix B). That is, these districts have
either the headquarters of the petroleum industry, an oil and gas refinery, an onshore support
base facility or processing plants. The positive effect observed in section 2.4.1 could be a result
of growth in the oil and gas industry itself and not growth in highly dependent industries.
If this was the case, then the hypothesis of the effect of the oil and gas industry on economic
activity through its effect on other industries would be invalidated.

I address this by first performing an event study to explore if districts with oil and gas
companies experienced a change in their economic activity after the oil and gas discovery. I
do this by creating a location dummy which takes the value one if a district has an oil and
gas company (the treated group) and zero otherwise. Then, I estimate equation 2.3 using the
interaction between the location dummy and each year dummy. The estimates are plotted in
Figure B.2 in Appendix B. It shows that prior to the oil and gas discovery, there were no signif-
icant differences in the economic activities in districts with and without oil and gas companies.
However, in the periods after the oil and gas discovery, districts with oil and gas companies
experienced an increase in their economic activities as compared to other districts. This im-
plies that the oil discovery led to growth in the oil and gas industry itself which translated into
growth in districts where these industries are located.

To investigate whether the positive effect of the oil and gas discovery on highly dependent
districts observed in section 2.4.1 is not solely driven by the presence of the oil and gas com-
panies in these districts, I include a control variable in equation 2.3 for the location of oil and
gas companies and re-estimate the results. This approach is to isolate the relationship between

district dependence on the oil and gas industry and district economic activity by holding con-
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Table 2.4: Effect of offshore oil discovery on economic
activity (proxied by night-time light data: controlling for
the location of oil and gas companies)

(1) (2) (3)
Post* forward linkage ~ 0.082***

(0.031)
Post* backward linkage 0.140***
(0.036)
Post* total linkage 0.119***
(0.030)
Observations 3,536 3,536 3,536
R-Squared 0.963 0.965 0.964

Notes: Forward linkage is the standardized share of inputs purchased from the oil and gas industry, while
backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard
errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

stant the effects of the location of the oil and gas companies. The estimates are in Table 2.4. The
results still show a positive effect of the oil and gas discovery on economic activity in highly
dependent districts?®. Nevertheless, the magnitudes of the estimates have reduced. A one
standard deviation increase in forward and backward linkage led to a 0.082 and 0.140 increase
in economic activity respectively. These findings suggest that the positive effect of the oil and
gas discovery on economic activity is not solely driven by growth in the oil and gas industry

itself but also growth in highly dependent industries.

2.4.3 Effects on the structure of the economy

Table 2.5 shows the results from estimating the effect of the oil and gas discovery on the struc-
ture of the economy. The outcome variable is the standardized employment share of the three
main sectors (agriculture, manufacturing and services) in a district. Columns 1 to 3 use the em-
ployment share of agriculture as the outcome variable. Columns 4 to 6 use employment share

of manufacturing as the outcome variable. Columns 7 to 9 use employment share of services

28The results are robust to the exclusion of districts with oil and gas companies present
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as the outcome variable. Panel A does not control for location of oil and gas companies.

The results suggest that districts that are highly dependent on the oil and gas industry
experienced a decrease in the employment share in agriculture and an increase in the employ-
ment share in services. A one standard deviation increase in forward (backward) linkages led
to a 0.284 (0.252) standard deviation decrease in the employment share of agriculture and a
0.285 (0.263) standard deviation increase in the employment share of services. Note that, the
estimates in each row add up to zero. This implies that, in high dependence districts, labour
was reallocated from agriculture to services, bypassing manufacturing. Panel B controls for

the location of oil and gas companies. The results are similar to those in Panel A.

Table 2.5: Effect of offshore oil discovery on the structure of the economy

PANEL A Agriculture Manufacturing Services
1) @ ®) 4) ©) (6) @) ®) ©)

Post* forward -0.284** -0.001 0.285**
linkage (0.122) (0.030) (0.118)
Post* backward -0.252** -0.011 0.263**
linkage (0.110) (0.033) (0.106)
Post* total -0.266** -0.007 0.273**
linkage (0.115) (0.032) (0.111)
Observations 319 319 319 319 319 319 319 319 319
R-Squared 0.726 0.725 0.726 0.557 0557 0557  0.751 0750  0.750

PANEL B Agriculture Manufacturing Services

1) &) 3) (4) ©) (6) @) ®) ©)

Post* forward -0.320** 0.006 0.314**

linkage (0.126) (0.024) (0.127)

Post* backward -0.287**%* -0.004 0.291**

linkage (0.108) (0.027) (0.111)

Post* total -0.302** -0.0004 0.301**
linkage (0.115) (0.025) (0.118)
Observations 319 319 319 319 319 319 319 319 319
R-Squared 0.730 0.729 0.729 0.559 0.559 0.559 0.754 0.754 0.754

Notes: Columns 1 to 3 show the employment share of agriculture. Columns 4 to 6 show the employment share of manufacturing. Columns 7 to 9 show the employment share of
services. Panel A does not control for location of oil and gas companies. Panel B controls for the location of oil and gas companies. Forward linkage represents the standardized
share of inputs purchased from the oil and gas industry, while backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard errors
clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

The results indicate that the service sector exhibits strong linkages with the oil and gas
industry, while the manufacturing sector has weak linkages. In Ghana, most manufacturing

inputs for the oil and gas industry are imported because they are expensive and cannot be
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provided by local suppliers, contributing to the weak backward linkage (Nchor, 2014). Fur-
thermore, the manufacturing sector’s forward linkage with the oil and gas industry may be
weakened because a large portion of petroleum products are exported in their raw state, mak-
ing manufacturers more reliant on imports for petroleum-based inputs. In contrast, even with
raw petroleum product exports, various service industries, including transportation, logistics,
engineering, maintenance, and legal and financial services, closely support the oil and gas in-
dustry, and these services can be easily provided by local entrepreneurs, resulting in a strong

linkage between the service sector and the petroleum industry.

2.4.4 Effects on real sales, real wages and employment share of firms

The results from exploring only variations across industries are presented in Table 2.6. I use
the log of wages, sales and employment as the outcome variables. Panel A uses wages as the
outcome variable. Panel B uses sales as the outcome variable. Panel C uses employment as
the outcome variable. Columns 1 to 3 do not include controls. The results show that firms in
industries with strong backward linkage with the oil and gas industry experienced an increase
in wages, sales and employment. A one standard deviation increase in backward linkage re-
sulted in a 32% , 53% and 27% increase in wages, sales and employment respectively. However,
oil and gas discovery did not have any significant effect on firms through the forward linkage
channel. Columns 4 to 5 include firm level control variables. The estimates are similar to those

without controls.

2.5 Robustness Checks

In section 2.4.1, the findings show a positive effect of oil and gas discovery on economic ac-
tivities in districts that are dependent on the oil and gas industry. This section investigates
whether alternative approaches could arrive at similar results. I conduct four robustness
checks: First, in 12 out of the 22 years covered by the DMSP data, two separate satellites

provide different luminosity data. Several studies argue that these inter-satellite differences
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Table 2.6: Effect of offshore 0il discovery on sales, wages and employment of firms

(1) (2) 3) 4) (5) (6)

PANEL A: Ln(Wages) Estimate [90% conf. interval] Estimate [90% conf. interval]
Post* forward linkage -0.077  -1.008 1.104 -0.077  -0.657 1.391
Post* backward linkage 0.322***  0.279 0.478 0.298**  0.261 0.439
Post* total linkage -0.008 -1.313 2.259 -0.012 -1.230 1.904
Observation 992 992
Includes controls No No No Yes Yes Yes

PANEL B: Ln(Sales) Estimate [90% conf. interval] Estimate [90% conf. interval]
Post* forward linkage -0.411  -3.072 3.070 -0362  -2.272 2.498
Post* backward linkage 0.530*  0.206 1.216 0.412*  0.136 1.011
Post* total linkage -0.29 -3.109 3.565 -0.273 -2.357 2.961
Observation 1,114 1,114
Includes controls No No No Yes Yes Yes
PANEL C: Ln(Total employment) Estimate [90% conf. interval] Estimate [90% conf. interval]
Post* forward linkage -0219  -1.187 1.172 -0.181  -1.047 1.224
Post* backward linkage 0.266** 0.072 0.524 0.199* 0.078 0.442
Post* total linkage -0.157  -1.390 1.850 -0.136  -0.982 1.513
Observation 1,141 1,141
Includes controls No No No Yes Yes Yes

Notes: Panel A uses wages as the outcome variable. Panel B uses sales as the outcome variable. Panel C uses employment as the outcome variable. Columns 1 to 3 do not include
controls. Columns 4 to 5 include controls for whether the establishment is part of a larger firm, the manager’s experience and formal training of workers. Forward linkage is
the standardized share of inputs purchased from the oil and gas industry, while backward linkage represents the standardized share of output sold to the oil and gas industry.
Wages are in thousands of Ghana cedis. Sales are in millions of Ghana cedis. Wild bootstrap standard errors clustered at the industry level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

may affect luminosity values reported within a specific year which may bias the results (Chen
& Nordhaus, 2011; Gibson et al., 2020; Liu et al., 2012; Olivia et al., 2018). I account for this
problem by including satellite fixed effects in the main analysis. I explore the sensitivity of the
results to the exclusion of satellite fixed effects. The results are shown in Table B.1 in Appendix

B. They are similar to the inclusion of satellite fixed effects. The oil and gas discovery increased

economic activities in highly dependent districts.

Second, even though the Jubilee Field was discovered in 2007, oil production started in
2010. Between 2007 and 2010, the consortium worked on developing the Jubilee Field for

commercial oil production. The development included drilling wells, installing production
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facilities, and implementing infrastructure for oil extraction and transportation. In the main
analysis, I use the year of the o0il discovery as the treatment year. For robustness, I investigate
how the results are affected by the use of the production year as the treatment year. The
results are presented in Table B.2 in Appendix B. I find similar results to those obtained when
the treatment year is defined as the year of oil discovery

Third, in sections 2.4.2 and 2.4.3, I control for districts where oil and gas companies are
located and find that the effect of the oil and gas discovery is not solely driven by the presence
of petroleum companies. To explore this further, I exclude these districts from the analysis
and re-estimate equations 2.3 and 2.5. The results are in tables B.3 and B.4. They are similar to
those obtained from the inclusion of districts with oil and gas companies present.

Fourth, figure 1.2 shows that, prior to the commercial discovery of oil and gas (2007), the
scale of oil production in Ghana was notably small. This suggests that, during that period, the
petroleum industry may not have engaged significantly in purchases from or sales to other
industries. Because my linkage variable L is fixed to an initial period prior to the oil and
gas discovery, it may not fully capture the extent of the dependency between the oil and gas
industry and other industries. To address this concern, I use the input-output table for Nigeria
spanning the years 2004 and 2007. Notably, Nigeria, having discovered commercial oil in 1956,
has since become the foremost oil producer in Africa. In the period before 2007, the petroleum
industry in Nigeria is likely to have engaged in substantial transactions with other industries,
providing insight into inter-sectoral dependencies. The assumption underlying this approach
is that a comparable relationship exists between the petroleum industry and other industries
in both Nigeria and Ghana.

I re-estimate equations 2.3 and 2.5 using the input-output table from Nigerian . The re-
sults from the analysis of the economic activity and structure in districts are presented in tables

B.5 and B.6 in Appendix B. They are similar to the estimates obtained when using the input-

2 This approach uses linkage measures from Nigerian industries to supplement the understanding of inter-sectoral dependencies in
Ghana's petroleum industry before the commercial discovery of oil and gas in 2007
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output table from Ghana.

2.6 Conclusion

This chapter investigates forward and backward linkages as mechanisms through which nat-
ural resources drive structural transformation and economic growth. I adopt a difference-in-
differences analysis using the oil and gas discovery as treatment and compare districts with
high dependence on the oil and gas industry to other districts. I find that the oil and gas dis-
covery led to an increase in economic activities in highly dependent districts. These districts
also experienced a structural shift in employment from agriculture to services.

Even though natural resource extraction has the potential to stimulate economic growth
and structural transformation through the creation of input-output linkages, the development
of these linkages relies heavily on industrial policy. In most cases, due to limited local ca-
pacity, extractive industries are "forced" to import most of their inputs. Examples of factors
that limit local capacity are limited access to tender information, skills mismatch, inadequate
infrastructure and limited access to credit. To the extent that policies directed toward promot-
ing capacity building are successful, extractive sectors will be motivated to purchase locally.
In addition, host countries need to be active in implementing programs that support local
procurement and employment. They can also adopt policies that encourage the resource in-
dustries to collaborate with the local authorities in training local suppliers. In helping local
suppliers, resource industries will enjoy benefits such as reduced transportation costs from
having their suppliers nearby.

One constraint to the development of forward linkage is the lack of local beneficiation and
intermediation. Most of the natural resources are exported in their raw state with little local
value addition. Industrial policies that aim at supporting local firms to meet the standard in
providing local beneficiation and intermediation will promote the development of forward
linkages. Moreover, host countries can adopt policies that mandate a minimum percentage

of local participation in the value addition process to ensure that a portion of the value chain
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remains within the country.

The main limitation of this research is that the approach I adopt assumes a fixed district
dependence on the oil and gas industry. In the period after the oil and gas discovery, low
dependent districts may become high dependent districts if new high dependent firms emerge
in these districts. The approach in this research may not capture this possible mechanism. To
the extent to which new highly dependent firms emerge in highly dependent districts, my
approach will capture that effect. However, insofar as new high dependence firms emerge in
low dependence districts, my results will be downward biased. The true effect of the oil and
gas discovery will be larger. Future research can consider using an approach that takes into
account the fact that the creation of new firms can lead to varying status for some districts

before and after the offshore oil and gas discovery.
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Appendix B

Table B.1: Effect of offshore oil discovery on economic
activity (proxied by night-time light data: without
satellite fixed effects)

(1) (2) 3)
Post* forward linkage  0.099**

(0.039)
Post* backward linkage 0.155***
(0.046)
Post* total linkage 0.136***
(0.040)
Observations 3,536 3,536 3,536
R-Squared 0.962  0.964 0.963

Notes: Forward linkage is the standardized share of inputs purchased from the oil and gas industry, while
backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard
errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table B.2: Effect of offshore oil discovery on economic
activity (proxied by night-time light data: Treatment
date = 2010)

(1) (2) (3)
Post* forward linkage  0.204**

(0.074)
Post* backward linkage 0.318***
(0.055)
Post* total linkage 0.278***
(0.058)
Observations 3,536 3,536 3,536
R-Squared 0.965 0.970 0.968

Notes: Forward linkage is the standardized share of inputs purchased from the oil and gas industry, while
backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard
errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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Table B.3: Effect of offshore oil discovery on economic
activity (proxied by night-time light data: Excluding
districts where oil and gas companies are located)

(1) (2) (3)
Post* forward linkage  0.070**

(0.029)
Post* backward linkage 0.126%**
(0.032)
Post* total linkage 0.104***
(0.027)
Observations 3,366 3,366 3,366
R-Squared 0.923 0.927 0.926

Notes: Forward linkage is the standardized share of inputs purchased from the oil and gas industry, while
backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard
errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table B.4: Effect of offshore oil discovery on the structure of the economy: Excluding
districts where oil and gas companies are located

Agriculture Manufacturing Services
1) (2) ®) ) ©) (6) ) ®) ©)

Post* forward ~ -0.379** 0.025 0.353**
linkage (0.167) (0.020) (0.160)
Post* backward -0.350** 0.016 0.335**
linkage (0.148) (0.018) (0.147)
Post* total -0.363** 0.020 0.343**
linkage (0.157) (0.019) (0.153)
Observations 307 307 307 307 307 307 307 307 307
R-Squared 0.715 0.714 0.715 0545 0545 0545 0740 0740  0.740

Notes: Columns 1 to 3 show the employment share of agriculture. Columns 4 to 6 show the employment share of manufacturing. Columns 7 to 9 show the employment share
of services. Forward linkage represents the standardized share of inputs purchased from the oil and gas industry, while backward linkage represents the standardized share of
output sold to the oil and gas industry. Robust standard errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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Table B.5: Effect of offshore oil discovery on economic
activity (proxied by night-time light data: Linkages from
Nigerian industries)

(1) (2) (3)
Post* forward linkage ~ 0.125***

(0.036)
Post* backward linkage 0.177%*
(0.036)
Post* total linkage 0.152%**
(0.034)
Observations 3,536 3,536 3,536
R-Squared 0.963 0.965 0.964

Notes: Forward linkage is the standardized share of inputs purchased from the oil and gas industry, while
backward linkage represents the standardized share of output sold to the oil and gas industry. Robust standard
errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table B.6: Effect of offshore oil discovery on the structure of the economy: Linkages from
Nigerian industries

Agriculture Manufacturing Services
@ 2) ®) @) ©) (©) @) ® ©)

Post* forward -0.320%* 0.010 0.309**
linkage (0.137) (0.029) (0.130)
Post* backward -0.264** -0.007 0.271**
linkage (0.114) (0.032) (0.110)
Post* total -0.294** -0.002 0.292*
linkage (0.126) (0.030) (0.121)
Observations 319 319 319 319 319 319 319 319 319
R-Squared 0.727 0.726 0.727 0557 0557 0557 0752 0750  0.751

Notes: Columns 1 to 3 show the employment share of agriculture. Columns 4 to 6 show the employment share of manufacturing. Columns 7 to 9 show the employment share
of services. Forward linkage represents the standardized share of inputs purchased from the oil and gas industry, while backward linkage represents the standardized share of
output sold to the oil and gas industry. Robust standard errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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Figure B.1: Districts in Ghana (by district dependence and location of oil companies)

Figure B.2: Effect of offshore oil discovery on economic activities (Event study: by location of
oil companies)
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Chapter 4

Natural resources and public political trust
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3.1 Introduction

Over the years, natural resources have played a complex role in shaping economies. While
they can be crucial drivers of social and economic growth, their availability and management
are also inextricably linked to a range of challenges, including lower economic development,
climate change, conflict, corruption, and authoritarianism. Mehlum et al. (2006) showed that
the quality of institutions is the primary factor determining the success or failure of resource
management outcomes. Despite the extensive literature on natural resource extraction and
its socio-economic and political impacts, there’s a gap in understanding how these resources
shape trust in political leaders and institutions. Political trust, a key indicator of political le-
gitimacy, impacts public participation, policy support, and social cohesion. In resource-rich
countries, citizens often expect benefits from resource extraction, and unmet expectations can
lead to discontent and a decline in political trust. Thus, understanding the relationship be-
tween resource extraction and political trust is critical for resource-rich economies aiming to
build and maintain public confidence in their political systems.

This research seeks to investigate the impact of Ghana'’s oil and gas discovery on the pub-
lic’s political trust. The research questions that I seek to answer are: i) Did natural resources
affect the public’s trust in political leaders? ii) Did natural resources affect public opinion
about political systems? iii) How did the changes in political trust vary among various sub-
groups? In this paper, I use data on public attitudes to conduct a difference-in-differences
analysis which exploits spatial variations by comparing individuals located close to the oil and
gas fields to individuals farther away before and after the oil discovery. I find that after the
oil and gas discovery, individuals located near the oil fields experienced a decline in trust to-
wards political leaders (president and parliament), reported more negative views on Ghana'’s
democracy and corruption levels, perceived poorer economic management by the president,
and expressed dissatisfaction with the overall economic conditions. The results suggest a po-

tential link between increased bribe payments in these locations and declining trust.
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This research contributes to an emerging literature on the effect of natural resources on the
political economy. Several studies have investigated the effect of natural resources on politi-
cal regimes and found that resource wealth can allow governments to become less reliant on
public taxation, potentially weakening democratic institutions and accountability. In extreme
cases, it can lead to authoritarian regimes that control resource wealth for their benefit (Al-
Ubaydli, 2012; Haber & Menaldo, 2011; Ross, 2001; Wantchekon, 2002). Other studies found
that resource extraction induces rent-seeking behaviour (Torvik, 2002) and provides an incen-
tive for bribery (Knutsen et al., 2017) and corruption (Busse & Groning, 2013; Pendergast et al.,
2011; Salari & Noghanibehambari, 2021; Vicente, 2010). The level of corruption is influenced
by factors such as the abundance of natural resources, government policies, and the centraliza-
tion of bureaucratic authority (Arezki & Briickner, 2011; Bhattacharyya & Hodler, 2010; Leite
& Weidmann, 1999; Zhan, 2017).

Aside from its effect on political regimes and the quality of institutions, natural resources
impact other aspects of the political economy that have been relatively unexplored. Natural re-
source extraction is often accompanied by positive expectations from citizens. This is because
most natural resources are publicly owned, hence the residents expect that their management
will be in the public’s interest (Bright & Manfredo, 1997). When people see tangible benefits
from resource wealth, their trust in the government’s ability to manage the economy effec-
tively tends to increase. This trust stems from the belief that resource revenues will be used to
provide essential services, create jobs, and enhance overall prosperity. However, when people
perceive an unequal distribution of resource revenues, whether due to corruption or misman-
agement, it can lead to distrust (Miller, 2015).

This paper extends the existing literature by exploring the relationship between natural
resources and public political trust. One study closely related to this research is Kolstad and
Wiig (2012) which explored the impacts of petroleum and minerals on social trust using cross-
country data. While the study found no direct impact of natural resources on social trust, it

found a significant effect on trust in intermediate variables like corruption, institutions, civil
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war, and inequality. This research differs from Kolstad and Wiig (2012) in two ways: First,
Kolstad and Wiig (2012) focused on generalized trust which reflects a belief in the trustwor-
thiness of all individuals in a society including friends, family and strangers. This research
focuses on public political trust which reflects the level of confidence people have in their po-
litical institutions, leaders, and the overall functioning of the political system. It reflects the
belief that those in positions of authority will act in the best interests of the public, uphold
democratic values, and effectively address the needs and concerns of the citizenry. Political
trust has significant implications for the functioning of economies and the overall stability of
a country:.

Second, Kolstad and Wiig (2012) conducted a cross-country analysis but I employ a within-
country analysis in this research. Within-country analysis recognises heterogeneity across lo-
cal communities and allows for a more comprehensive understanding of specific economies.
Even though natural resource discovery is a national shock, some residents may be dispropor-
tionally affected which may result in varying views within the economy. Findings from this
research provide insight to policy-makers to help them strengthen public political trust in the

context of natural resource utilization and management.

3.1.1 Mechanisms through which natural resources might affect public political trust

Oil and gas extraction might influence the public’s political trust through several mechanisms.
These include:

Economic Impact: If economic gains from resource discovery result in tangible improve-
ments in people’s lives, such as job creation, infrastructure development, and increased public
services, it can boost citizens’ trust in the government.

Bribery and corruption: Resource booms generate significant fiscal revenue for the gov-
ernment and increase the income of workers in the resource sector. This creates incentives for
corruption as individuals or groups seek to capture these rents through illicit means. Further-

more, corrupt officials may see this increase in wealth as an opportunity to increase their bribe
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demands, believing locals can now afford to pay more. This erodes political trust and weakens
government legitimacy.

Distribution of Benefits: The allocation and distribution of oil and gas revenues across sec-
tors and regions impact public trust. Unequal distribution, favouring a small elite or specific
regions, can worsen inequalities and diminish trust in the government. Governance mecha-
nisms promoting equitable sharing of economic benefits and development opportunities con-
tribute to positive perceptions.

Environmental and Social Concerns: The extraction of natural resources can result in en-
vironmental and social impacts, including pollution, community displacement, and threats to
biodiversity, thereby affecting political trust. Individuals may lose trust if they perceive that
extraction operations harm the environment or pose risks to public health.

Impact on Governance: The influx of resource wealth can concentrate power, weaken
checks and balances, and shift governance toward less democracy. Involving the public in
formulating oil and gas policies builds trust by ensuring diverse perspectives, and enhancing

decision-making legitimacy.

3.2 Data and Method

3.2.1 Data

To conduct the empirical analysis, I use a repeated cross-sectional data on public attitudes from
the Afrobarometer survey for the years 2002, 2005, 2008, 2012, 2014, 2019, 2020, and 2022. The
main outcome variable is the public’s political trust which includes trust in government, po-
litical leaders and institutions as well as perceptions about the political system. The summary

statistics are presented in Table 3.1.

The approach that I use in this analysis compares individuals located close to the oil and

gas fields to individuals located farther away. Distance is calculated as the length of the short-
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Table 3.1: Summary Statistics III

Variables Obs  Mean Std. deviation
Age 15,566 45.114 81.183
Years of education 15,566  3.462 4.448
Proportion male 15,566  0.499 0.500
Proportion urban 15,566  0.520 0.500
Proportion employed 15,566  0.584 0.493
Overall trust 14,440 0.393 0.489
Trust in president 15,197  0.346 0.476
Trust in parliament 15,015  0.200 0.400
Trust in local gov’t council 14,760  0.158 0.365
Democracy 15,566  0.756 0.430
Corruption 11,573  0.095 0.294
Present economic conditions 15,327 0.270 0.444
Government performance 15,566  0.508 0.500
Frequency of 6,321  0.227 0.419
bribe payments

Distance to Takoradi (km) 15,566 260.672 163.466

est path between an individual’s location and the closest main city to the oil and gas fields

(Takoradi city).

Figure 3.1: Trends in political trust

Trust in Parliament (mean)
w
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Year
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3.2.2 Identification Strategy

The baseline regression for this approach is:

Yiear = @+ pi + 0q + BT; * Posty + N Xicar + €icar (3.1)

where Y, 4 is the outcome variable (political trust) of individual 7 in cluster c in district d in
year t. T; is a continuous variable which represents the distance to Takoradi. Post; isa dummy
variable that takes the value one in the post oil discovery period (2007). J; and p; are district
and time fixed effects respectively. X, .4 is a vector of individual level control variables such
as age, gender, years of education and an indicator of urban residence.

The identification strategy assumes that individuals in areas both close and far from Tako-
radi would experience similar trends in political trust in the absence of the oil discovery. Fig-
ure 3.1 provides support for the validation of this identification strategy. It shows that the
two groups experienced similar trends in political trust prior to 2007. After 2007, there was
a divergence in the trends between the two groups. In Figure 3.1, the treatment group com-
prises those living less than 400km from Takoradi. The main analysis in this paper measures
distance as a continuous variable, but the 400km threshold is used solely for constructing the
trend graph.

Assigning the treatment group to construct the trend graph was done in two steps: First, I
split the households into separate distance bands and grouped them in blocks of 50km. The
first group consists of households located less than 50km from Takoradi, the second group
consists of households located between 50km to 100km from Takoradi, and so on. Second, I
estimate the baseline regression to explore spatial heterogeneity. Figure 3.2 plots the estimated
parameters and the 90% confidence interval. The estimates are significant for individuals lo-

cated near Takoradi. After 400km, they become insignificant (see figure C.1 in appendix C).
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Figure 3.2: Effect of oil discovery on political trust: by distance to Takoradi

24

——— 90% Confidence interval ® Point estimates

3.3 Main Results
3.3.1 Effect on public political trust

Table 3.2 shows the effect of the oil and gas discovery on public political trust of individuals
located near Takoradi. Distance is measured in hundreds of kilometres. I use negative dis-

tance®

in my analysis for easier interpretation. The results indicate that, after the oil and gas
discovery, individuals near Takoradi experienced a decline in overall political trust® as well as
trust in the president and members of parliament. Individuals located 100km closer to Tako-
radi experienced a 3.8 % and 1.4 % decrease in their probability of trusting the president and
parliament respectively. The coefficients show that trust in the president declined more than
trust in members of parliament. This could be because the president is seen as the head of
state and thus bears the brunt of public frustration, particularly regarding economic issues.
The effect of the oil and gas discovery may not be uniformly distributed among different

subgroups in the local population. I explore these heterogeneous effects by education status,

employment status, and the level of media exposure® at the district level. Since these vari-

3ONegative distance is the original distance multiplied by -1
310verall trust is an additive measure of trust in the president, trust in parliament and trust in the local government council
Media exposure is measured by how frequently an individual listens to the radio, watches television or reads the newspaper
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Table 3.2: Effect of offshore oil discovery on public political trust

Overall Trustin Trust in Trust in local
trust  president parliament government
Post * negative -0.029**  -0.038*** -0.014** 0.011
distance (0.011) (0.009) (0.006) (0.008)
Pre-treatment Mean  0.525 0.443 0.281 0.225
Observations 14,440 15,197 15,015 14,760
R - squared 0.112 0.121 0.089 0.087

Notes: Negative distance is the original distance multiplied by -1. All regressions control for age, gender, years of education and an indicator for
urban residence. Robust standard errors clustered at the district level are in parenthesis.
*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table 3.3: Effect of offshore oil discovery on overall trust: by proportion of subgroups
in a district

Education Media exposure ~ Employment status
Small %  Large % Large % Small %
educated educated Low  High Employed Employed
Post * negative ~ -0.026 ~ -0.041*** -0.021 -0.034* -0.028 -0.034**
distance (0.016) (0.012)  (0.013) (0.018) (0.018) (0.017)
Observations 6,525 6,788 6,528 6,785 6,466 6,847
R - squared 0.110 0.094 0102  0.121 0.112 0.110

Notes: Negative distance is the original distance multiplied by -1. Highly educated districts are districts where a large proportion of the population has educational
attainment above the median level observed across all districts before the discovery. Districts with high media exposure are those where the level of media exposure is
above the median level. Districts with high employment are those where the employment level is above the median level. All regressions control for age, gender, years
of education and an indicator for urban residence. Robust standard errors clustered at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

ables can be influenced by the oil and gas discovery, I use their values prior to the discovery
to define a district’s status. Highly educated districts are districts where a large proportion
of the population has educational attainment above the median level observed across all dis-
tricts before the discovery. Districts with high media exposure are those where the level of

media exposure is above the median level. Districts with high employment are those where

the employment level is above the median level.

The results are presented in Table 3.3. They show that the decrease in political trust after

the oil discovery is mostly in highly educated districts and districts with high media exposure.
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According to Besley and Burgess (2002), educated individuals are more likely to be aware of
their rights and the performance of their government, which in turn can lead to greater politi-
cal engagement and demand for better governance. This suggests that pre-existing knowledge
or higher expectations might have led to greater discontent when those expectations weren’t
met after the oil discovery. Moreover, high media exposure implies that individuals might be
more informed and less disconnected from the political process, leading to heightened aware-
ness of economic and political issues.

Also, the findings indicate that individuals in districts with low employment became less
trusting of the political leaders. In these districts, economic hardships may lead to increased
dissatisfaction towards the government’s ability to address their needs and improve their liv-
ing conditions. This could be especially true when the oil and gas discovery did not lead to as
much job creation as expected (see Table 3.5).

These findings suggest that the oil discovery’s impact on political trust may vary depend-
ing on pre-existing social and economic conditions. This highlights the importance of consid-

ering diverse perspectives when evaluating the effects of resource discoveries.

3.3.2 Effect on public opinion about the political system

Table 3.4 presents the effect of the oil and gas discovery on the public’s opinion about Ghana’s
political system and economic conditions. The results suggest that after the oil and gas discov-
ery, individuals located close to Takoradi were more likely to report that Ghana had become
less democratic, identify corruption as one of the top three problems in the country, view the
government’s performance as poor, and rate economic conditions as bad. This shift in pub-
lic perception highlights the potential socio-political and economic challenges that resource

discoveries can bring to local communities.
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Table 3.4: Effect of offshore oil discovery on public opinion

Democracy Corruption Felt unsafe Government Economic
performance conditions

Post * negative -0.016** 0.0171*** -0.004 -0.032%** -0.027***
distance (0.006) (0.004) (0.008) (0.009) (0.007)
Pre-treatment Mean 0.866 0.021 0.307 0.692 0.288
Observations 15,566 11,573 15,566 15,566 15,327
R - squared 0.071 0.068 0.055 0.178 0.085

Notes: Negative distance is the original distance multiplied by -1. All regressions control for age, gender, years of education and an indicator for urban residence. Robust standard
errors clustered at the district level are in parenthesis.
*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

3.3.3 Exploring mechanisms

Section 3.1.1 discussed potential mechanisms for how resource discovery can erode public
trust in political leaders. This section explores two such mechanisms: employment and bribery.
Table 3.5 shows that, after the oil discovery, people near Takoradi reported a higher frequency
of bribes paid to government officials for permits and documents. This aligns with the findings
by Knutsen et al. (2017) who linked increased mining activity to more frequent bribes. They
argue that resource booms create opportunities for officials to demand bribes as they believe

locals can now afford to pay more.

Table 3.5: Mechanisms through which resource extraction
can affect public political trust

Employment Bribe payment

Post * negative distance -0.008 0.018**
(0.009) (0.008)
Pre-treatment Mean 0.573 0.186
Observations 15,566 6,321
R - squared 0.066 0.088

Notes: Negative distance is the original distance multiplied by -1. All regressions control for age, gender, years of
education and an indicator for urban residence. Robust standard errors clustered at the district level are in parenthesis.
*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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To investigate the link between economic activity and bribery, I followed the approach
inKnutsen et al. (2017) and examine the effect of oil discovery on economic activity in districts
near the oil fields. Economic activity is measured by the night-time light intensity in a dis-
trict®. I standardized the pixel values to simplify the interpretation of estimates. The results
are shown in table 3.6. I find that, the discovery increased economic activities in districts near
the oil fields. Additionally, table C.3 in the appendix shows a positive correlation between
economic activity and the frequency of bribe payments at the district level.

Interestingly, despite the increase in economic activities, table 3.5 showed no significant
impact on employment. This suggests the increase in economic activities might be due to
factors like infrastructure development, wage increases for resource workers, or growth in
supporting industries. However, the capital-intensive nature of the oil and gas industry and

its need for a specialized workforce might limit direct job creation.

Table 3.6: Effect of offshore oil discov-
ery on economic activities

Post * negative distance 0.030**

(0.011)
Observations 2,176
R - squared 0.962

Notes: Negative distance is the original distance multiplied by -1. Robust
standard errors clustered at the district level are in parenthesis.
*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

3.4 Robustness Checks

I conduct four robustness checks: First, in section 3.3, the results show a negative effect of oil
and gas discoveries on the public’s political trust and their opinions about political systems.

However, these results could be driven by the views of individuals located in capital cities, as

33Night—time light data is from the Defense Meteorological Satellite Program (DMSP) obtained from the National Oceanic and Atmo-
spheric Administration (NOAA)
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these cities often have unique economic, social, and political dynamics that differ significantly
from rural or suburban areas. This can create the impression of a national trend, even if it is
primarily concentrated in specific urban centres. I show that the negative effects of oil discov-
eries on political trust are not solely concentrated in capital cities in two ways: First, I include
a control variable for capital cities in equation 3.1 and re-estimate it, using overall trust as the
dependent variable. The results are presented in Table C.2 in Appendix C. The estimates still
show a negative effect of oil and gas discovery on political trust. Second, I take the analysis a
step further and exclude all capital cities from the sample. The estimates, presented in Table
C.2, are similar to those obtained when capital cities are included.

The second robustness check I conduct accounts for the differences in the district’s eco-
nomic structure. The distribution of employment across different sectors varies between dis-
tricts. Some districts have a high employment share in one sector and low employment in an-
other. If the oil and gas discovery had a positive (or negative) effect on a sector, then districts
with high employment in that sector may experience a corresponding positive (or negative)
effect. This could impact the trust and opinions of the local population in these districts. To
account for this, I re-estimate equation 3.1, controlling for districts with high employment in
one of the three main sectors (agriculture, manufacturing, and services).

I use the employment share® of a sector in a district as a measure of district economic
structure. Since employment shares can be influenced by the oil and gas discovery, I use the
values prior to the discovery to define a district’s economic structure. Agriculture, manufac-
turing and services are continuous variables measuring a district’s percentage of employment
in agriculture, manufacturing, and services, respectively. The results are presented in Table
C.4 in Appendix C. The estimates show that the effect of the oil and gas discovery on political
trust is not driven by differences in district economic structure.

Third, there might be other underlying differences between districts besides their proxim-

ity to the oil fields. For instance, the southern districts (closer to the fields) are predominantly

34Employment share is calculated as the total employment of a sector in a district divided by the total employment in a district
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Christian, while the northern districts are mainly Muslim. To address this concern and confirm
that the observed effects are driven by proximity, I perform a placebo test using religion as a
source of variation. Since there’s no established causal link between religion and political trust
in the context of resource discovery, any significant difference in trust levels between Chris-
tians and Muslims should not appear after the oil discovery. If the observed decline in trust
near the oil fields is truly driven by proximity, we wouldn’t expect a significant difference in
trust levels between Christians and Muslims after the discovery.

I re-estimate equation 3.1 but substitute religion for proximity to oil fields. This analysis
compares the political trust of Christians and Muslims before and after the discovery (results
are in Table C.5 in Appendix C). As expected, the results show no significant effect of oil
and gas discovery on the political trust of Christians compared to Muslims. This supports
the validity of the original analysis, suggesting that the decline in trust is indeed driven by
proximity to the oil fields, not by pre-existing differences between the districts.

Fourth, I explore the sensitivity of the results to the inclusion of district-time trends by
re-estimating equation 3.1 and including an interaction term between year and district. This
approach allows for unique time-specific variations within each district, accounting for factors
that change over time and differ across districts. The results, shown in Table C.6 in Appendix
C, are similar to those obtained when district-time trends are excluded. This suggests that the
observed effect of oil discovery on political trust is not driven by districts being on different

trends. Column 2 in Table C.6 includes region-time trends and obtains similar results.

3.5 Conclusion

Natural resources present a multifaceted dilemma for resource-rich economies. While they of-
fer the potential for significant economic growth, they can also have unintended consequences,
such as eroding public trust in political leadership. This paper examines the effects of oil and
gas discoveries on the public’s confidence in their political leaders and systems. This paper

examines the effects of oil and gas discovery on the public’s confidence in their political lead-
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ers and systems. The findings show that individuals living near the oil fields experienced a
significant decline in political trust. This decline is linked to more negative perceptions of
Ghana’s democracy, increased corruption, poor economic management, and overall dissat-
isfaction with economic conditions. The research suggests that unmet expectations and in-
creased bribe payments in resource-rich areas contribute to this decline in trust, emphasizing
the need for better management of natural resource wealth to maintain public confidence.
For resource-rich countries aiming to foster and maintain public trust, several policy rec-
ommendations emerge from this study. Governments could prioritize transparency and ac-
countability in the management of natural resources, ensuring that revenues are used for pub-
lic benefit and development projects that directly impact local communities. Strengthening
anti-corruption measures and enhancing communication between the government and citi-
zens can mitigate negative perceptions and build trust. Additionally, investing in social and
economic infrastructure in resource-rich regions can address local grievances and improve
living standards, thereby reinforcing trust in political institutions and promoting sustainable
development. By adopting these strategies, resource-rich countries can better harness their

natural wealth to foster economic growth while maintaining public trust and social cohesion.
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Appendix C

Table C.1: Description of variables

Variable

Description

Overall trust

Additive measure of trust in the president, trust in parliament,
trust in the local government council

Trust in president/parliament
/local government

How much do you trust each of the following,
or haven’t you heard enough about them to say?

Democracy

In your opinion, how much of a democracy is Ghana today?

Corruption

In your opinion, what are the most important problems
facing this country that the government should address?

Felt unsafe

Over the past year, how often, if ever, have you or anyone
in your family: Felt unsafe walking in your neighbourhood?

Government performance

How well or badly would you say the current
government is handling the following matters or
haven’t you heard enough to say: Managing the economy

Economic conditions

Looking back, how do you rate economic conditions
in this country compared to 12 months ago?

Media How often do you get news from the following sources:
Radio, Television or Newspaper
Bribe payment How often, if ever, did you have to pay a bribe,

give a gift, or do a favour for a government official
to get the document you needed?
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Table C.2: Effect of offshore oil discovery on over-
all trust: controlling for and exclusion of all the
capital cities

(1) (2)

Post * negative distance -0.032*** -0.026**
(0.011) (0.013)

Control for capital cities Yes No
Exclude capital cities No Yes
Observations 14,440 11,187
R - squared 0.112 0.119

Notes: Negative distance is the original distance multiplied by -1. All regressions control for age,
gender, years of education and an indicator for urban residence. Robust standard errors clustered
at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table C.3: Correlation between economic activity and
bribe payment at the district level

\ Economic activity Bribe payment
Economic activity 1.000

Bribe payment 0.386*** 1.000

Notes: Economic activity is measured by the night-time light intensity in a district. Bribe payment is the frequency
of bribe payment at the district level.
*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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Table C.4: Effect on overall trust: by
district economic structure

Post * negative distance -0.034***
(0.011)

Post * agriculture -0.006
(0.165)

Post * manufacturing -0.033
(0.368)

Post * services 0.069
(0.208)

Observations 13,454
R - squared 0.108

Notes: Agriculture, manufacturing and services are continuous variables mea-
suring a district’s percentage of employment in agriculture, manufacturing,
and services, respectively. All regressions control for age, gender, years of ed-
ucation and an indicator for urban residence. Robust standard errors clustered
at the district level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level

Table C.5: Effect on overall
trust: Using religion as a source
of variation

Post * religion ~ -0.010
(0.015)

Observations 13,377
R - squared 0.111

Notes: Religion is a dummy equal to one if an individual is a
Christian and zero if an individual is a Muslim.All regressions
control for age, gender, years of education and an indicator for
urban residence. Robust standard errors clustered at the district
level are in parenthesis.

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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Table C.6: Effect on overall trust: including district and
region-time trends

(1) (2)
Post * negative distance -0.029**
(0.011)

Post * negative distance -0.031***
(0.011)

Includes district-time trends Yes No
Includes region-time trends No Yes

Observations 14,440 14,440
R - squared 0.112 0.112

Notes: Negative distance is the original distance multiplied by -1. All regressions control for age, gender, years of
education and an indicator for urban residence. Robust standard errors clustered at the district level are in parenthesis.
*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
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Chapter 5

Conclusion Remarks
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The existing literature on the natural resource paradox shows that resource extraction can
yield economic benefits while also presenting significant challenges. While it offers poten-
tial for economic growth and improved living standards, the actual outcomes are often more
complex. The three essays in this thesis delve into the intricate relationship between natural re-
sources and local economies, offering valuable insights for policy-makers seeking to maximize
benefits and tackle the associated challenges effectively.

Chapter 2 uses geocoded household data to examine the socio-economic impacts on lo-
cal communities, showing that while households near oil fields experienced income growth,
this benefit was not evenly distributed across all demographics and did not significantly af-
fect overall employment, consumption, or poverty levels. This essay improves our under-
standing of the heterogeneous effects of resource extraction within an economy. It suggests
that resource-rich economies might consider implementing programs that focus on inclusive
growth to ensure that benefits from natural resources reach a wider population. This might
involve investing in programs that enhance education, skill development and training to help
local communities secure better employment opportunities.

Chapter 3 uses night-time light data to explore forward and backward linkages as mech-
anisms through which natural resources drive economic development. The findings indicate
that oil and gas discovery led to an increase in economic activity and a structural transfor-
mation in districts with strong linkage with the petroleum industry. Findings from this essay
shed light on the economic spillovers that resource extraction can create and their implications
for economic development. It highlights the need for policy interventions such as local sup-
plier development programs, support for and the establishment of downstream industries,
and infrastructure investment to create a more diversified economy:.

Chapter 4 uses data on public attitudes and examines the political implications of resource
extraction. I find that proximity to oil fields led to a decline in public trust in political leaders
and systems, likely due to unmet expectations and increases in bribe payments. This essay

provides insight into how resource extraction shapes public political trust and suggests a need
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for policies promoting transparency and accountable governance to rebuild trust and ensure
resource wealth benefits the population.

There are still unanswered questions about the socio-economic and political effects of natu-
ral resources, as well as the mechanisms through which these effects occur. This thesis explores
two key mechanisms by which resource discovery affects local communities: proximity to oil
tields and input-output linkages between industries. Further analysis can investigate addi-
tional mechanisms, such as the impact of fiscal revenue windfalls, fluctuations in prices of
goods and services, and oil revenue sharing policies.

Moreover, the second essay investigates economic linkages as mechanisms through which
natural resources drive economic development within an economy. This analysis could be ex-
tended to a cross-country level. This would improve our understanding of how different insti-
tutional frameworks, governance structures, and economic policies influence the effectiveness
of these linkages in promoting sustainable development and structural transformation across
various contexts. Furthermore, it could reveal best practices and valuable lessons from coun-
tries that have effectively transformed resource wealth to foster inclusive growth, providing
valuable insights for policy-makers in resource-rich but underdeveloped regions.

The third essay examines the effects of natural resource discovery on public political trust.
While data limitations restricted the analysis to two potential mechanisms — employment and
bribe payments — the findings highlight the complex relationship between resource extraction
and trust. Future research can delve deeper into other mechanisms, such as corruption, un-
equal distribution of benefits, and environmental impacts, to provide a more comprehensive

understanding.
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