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Researchers look closely at the resource curse and its effects on the
economies of oil-exporting countries participating in the Belt and
Road Initiative (BRI). The primary objective was to learn whether
or not the abundance of natural resources in BRI countries aided or
slowed the growth of their industrial structural infrastructure. The
purpose of the research was to ascertain, over the years 1990-2020,
how the availability of natural resources will affect the rate of
industrialization in these countries. In this investigation, we used
both the Difference in Difference (DID) and the Propensity Score
Matching (PSM-DID) methods. The DID approach was utilized to
establish causal relationships by comparing the industrial growth
trajectories of countries rich in resources with those less endowed
over time. Additionally, the PSM-DID method was employed to
mitigate selection bias by matching countries with similar
characteristics. The findings underscore that the resource curse does
indeed influence the industrial structures of several countries due to
their heavy reliance on the extraction and export of raw materials,
which often leads to limited diversification and heightened
vulnerability. Nevertheless, it is imperative to recognize that not all
BRI nations are equally affected by the resource curse. Some
countries have adeptly leveraged their natural resources to drive
industrialization and overall economic advancement.
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Introduction

Recently, the idea of a "resource curse" has gained a lot of traction, especially in the realms
of economics and politics. What is meant by the term "resource curse™ is the paradoxical scenario
in which countries end up not reaping the benefits expected from their abundance of natural
resources. Instead of thriving economically, these countries often struggle with slow economic
growth, political instability, social unrest, corruption, and environmental degradation (Adebayo et
al., 2022). Focusing on oil-exporting nations that are also members of the Belt and Road Initiative
(BRI), this article seeks to "delve into the complex relationship between the resource curse, natural
resources, and the industrial structure of oil-exporting countries” (Adebayo et al., 2023). Originally
proposed by China in 2013, the "Belt and Road" program aims to increase regional connectivity
and promote economic cooperation throughout Asia, Europe, and Africa. The wealth of natural
resources, especially oil, in many of the countries that will be linked by the Belt and Road Initiative
makes them prime research subjects for studying the impact of resource richness on
industrialization. To fully grasp the resource curse, one must be familiar with the theoretical
underpinnings upon which it rests. It is widely believed that the abundance of resources, which
leads to an excessive reliance on resource extraction and export, makes it difficult to diversify into
other economic sectors (Ahmad et al. 2020). This reliance on a single sector exposes these
countries to external shocks, such as commaodity price volatility, hindering economic growth and
hindering the diversification of their industrial structures. These countries are unable to realize
their full economic potential.

In the context of the Belt and Road Initiative, to explore the impact of abundant natural
resources on the industrial structure of oil-exporting countries, and to determine whether resource
abundance hinders or promotes their industrial transformation. To establish a causal relationship
between natural resource endowment and industrial growth, we employed differential impact
analysis (Alam et al. 2022). This study covers the period from 1990 to 2020 and comprehensively
examines the long-term impact of abundant natural resources on the industrial structure of
countries along the “Belt and Road”. Reveal the dynamics of the relationship between resource
availability and industrial growth. The significant contribution of this study is that it deepens our
understanding of the resource curse by revealing the resource curse manifestations of the oil
exporting countries participating in the Belt and Road Initiative. The findings will provide valuable
insights for policymakers and stakeholders to guide the effective management of natural resources
for sustainable and diversified economic growth. Within the framework of the "Belt and Road
Initiative,” this research employs the DID methodology complemented by PSM-DID to scrutinize
the resource curse's implications on the export-oriented oil industry's structure in participating
nations. By providing empirical evidence and a clearer understanding of the link between resource
abundance and economic growth, to inspire policymakers, academics, and stakeholders involved
in sustainable development efforts in resource-rich economies. Analysis from 1990 to 2020 will
provide critical insights into the challenges and opportunities facing these countries, leading to
informed strategies to leverage the strengths of natural resources to achieve sustained progress
(Alvarado et al. 2021).
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This study significantly contributes to the understanding of resource abundance's impact
on economic outcomes by delving into the distinct context of oil-exporting nations within the BRI
framework, thus broadening the knowledge base in this area. The delves into the phenomenon of
the resource curse and its impact on the industrial structures of oil-exporting nations. The study's
findings hold practical importance for policymakers and stakeholders in resource-abundant
countries striving to effectively manage their natural resources and foster sustainable economic
growth. The research gap in this study lies in the specific investigation of the impact of the resource
curse on the industrial structure of oil exporting countries under the “Belt and Road” initiative.
Although previous studies have explored the resource curse phenomenon in various contexts, there
is limited analysis of how natural resource abundance affects industrial growth in BRI countries
in the long run (Ampofo et al. 2021). Furthermore, the application of advanced econometric
techniques in this particular context remains relatively unexplored. There is also a lack of
understanding of how certain BRI countries manage their resources effectively to facilitate
industrialization. The existing research on the "resource curse™ has left a gap in understanding how
abundant natural resources impact the industrial growth of oil-exporting countries in the Belt and
Road Initiative (BRI). While previous studies have explored the resource curse in various contexts,
limited attention has been given to the long-term effects of resource abundance on industrial
development in BRI nations. Additionally, there is a lack of advanced econometric analyses in this
specific context and a dearth of insights into how certain BRI countries effectively manage their
resources for industrialization. Addressing these gaps could provide valuable insights for
optimizing natural resource benefits within the BRI framework. Addressing these gaps could
provide valuable insights for policymakers and stakeholders seeking to optimize natural resource
benefits for sustainable economic growth within the BRI framework.

2.0 Literature Review

The resource curse issue has received much attention in economics and development
studies. It describes the seeming contradiction between the positive economic and social results
many nations see and their plenty of natural resources such as oil. Although it may seem
advantageous to have access to plentiful natural resources like oil, doing so may also lead to several
problems that need to be addressed for economic growth and limit the scope of available industries.
Focusing on oil-exporting nations that are also part of the One Belt, One Road (BRI) project, this
literature review seeks to investigate the connection between the resource curse, natural resource
availability, and the industrial structure of oil-exporting countries.

2.1. Causes and Effects of Resource Depletion

Referred to as the "paradox of plenty,” the resource curse encompasses a situation where
nations endowed with abundant natural resources often experience inferior economic growth,
heightened inequality, and increased corruption compared to their relatively less resource-rich
counterparts. Both economic and political factors play crucial roles in perpetuating this
phenomenon. The 'Dutch disease' is one of the main economic factors contributing to the resource
curse. This idea illustrates how a country's industrial and non-resource industries suffer when it
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has abundant natural resources. As the country's currency appreciates due to the infusion of cash
from resource exports, it becomes less competitive on global markets. As a result, industries like
manufacturing independent of natural resources see their development and competitiveness suffer.
Political issues also influence the resource curse. Problems with rent-seeking, corruption, and weak
institutions are common in resource-rich nations. The resource curse worsens when governments
fail to properly account for and distribute the proceeds from natural resource extraction, leading to
economic inequality and political unrest.

2.2. Resource Abundance and Industrial Structure

Resource abundance and its impact on the national industrial structure have always been
the focus of attention. The composition of industries, including agriculture, manufacturing, and
services, can be greatly affected by the availability of natural resources, especially oil. Countries
rich in natural resources often exhibit an unbalanced industrial base and an excessive focus on
extractive industries. This dominance of extractive industries could have profound effects on the
overall economy (Asiedu, 2006). An important consequence is that economic diversification is
hindered, with resources and investment mainly flowing to resource industries, leaving little room
for development in other industries. A lack of diversification exposes the economy to external
shocks, such as commodity price volatility. Furthermore, extractive industries are often labor
intensive and capital intensive, which may limit investment and innovation in other sectors
(Awosusi et al. 2022). As a result, resource-rich countries may face challenges in training skilled
labor and promoting technological advancement outside extractive fields. Lack of diversity and
slow technological progress can hinder long-term economic growth and sustainability. Assessing
the aforementioned facts, it is clear that the Belt and Road Initiative (BRI), also known as China's
Belt and Road Initiative, plays an important role in promoting economic growth and supporting
the development of novel infrastructure. The Belt and Road Initiative aims to enhance connectivity
and economic cooperation between China and countries along the ancient Silk Road, which
include multiple oil exporters or countries with large natural resources. This makes the BRI an
interesting backdrop for exploring the link between the “resource curse” (the adverse effects of
resource abundance) and the industrial structure of an economy. The Belt and Road Initiative offers
opportunities for trade diversification, foreign direct investment (FDI), and infrastructure
development, potentially mitigating the effects of the resource curse. Assessing the effectiveness
of the BRI in promoting economic diversification and reducing reliance on extractive industries is
therefore critical to understanding its overall impact on member countries (Ayala-Garcia &
Dall’erba, 2021).

2.3. Resource Curse, Natural Resources, and Industrial Structure of Oil-Exporting Nations
in the Context of the Belt and Road Initiative (BRI)

The literature on the relationship between resource abundance, resource curse, and
industrial structure in oil-exporting countries has been extensively studied. Various research
methods and datasets have been employed to explore the complex interplay between natural
resource abundance and economic growth. Certain studies specifically focus on examining how
the abundance of resources influences both industrial diversification and economic growth.
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Resource curse and industrial structure studies: Several studies have investigated the existence of
the resource curse in oil exporting countries. For example, a study of Ghana's participation in the
Belt and Road Initiative found that abundant oil resources were negatively correlated with growth
in other industries, suggesting a resource curse. Similar surveys in West African oil exporters such
as Nigeria, Cameroon and Equatorial Guinea have revealed severe resource curse effects, with the
dominance of extractive industries holding back growth in other sectors. The countries along the
route of China's "Belt and Road" initiative have benefited greatly from it in terms of infrastructure
development and economic growth. The Belt and Road Initiative (BRI) offers a novel setting in
which to examine how resource scarcity and abundance affect the manufacturing sectors of
participating countries. Efforts to diversify China's economy have been hampered by the oil
industry's preeminence, according to studies of the country's resource curse and industrial
structure. China's international competitiveness is hampered by these unintended consequences.
Knowing both the Industrial Structure and the Resource Curse: The resource curse and its effects
on the structure of industry have been studied extensively, revealing complex interrelationships
among resource availability, economic development, and industrial diversification in oil-exporting
nations. It's no secret that resource-rich nations have enormous challenges when trying to grow
their economies and diversify their industries due to the so-called "resource curse. “However, the
research also suggests that infrastructure development and trade diversification in the context of
the BRI may offset some of the negative effects of resource abundance. Research gaps and impacts:
Despite the extensive literature, further research is needed to assess the effectiveness of the BRI
in promoting economic diversification and reducing reliance on extractive industries.
Policymakers and economists must gain a better understanding of the intricate relationship
between the resource curse and industrial structure in order to formulate effective plans for
sustainable economic growth in resource-rich countries. Harnessing natural resources while
overcoming the challenges posed by the resource curse can lead to sustainable and equitable
development for these countries. This literature study aims to advance this understanding by
investigating the link between oil resources and economic growth in oil exporting countries.
2.4. The Impact of Resource Abundance on Industrial Organization

The presence of abundant natural resources, especially oil, can significantly affect the
industrial structure of countries that export these materials. After the discovery and development
of oil deposits, revenues and foreign direct investment in the extraction industry tend to surge
(Kongbuami et al. 2020). Consequently, the industrial landscape is dominated by extractive
industries, especially in oil extraction and processing activities. While this dominance can have
both positive and negative effects, it is worth looking at its economic implications holistically. On
the positive side, the growth of the oil industry can increase national income, create jobs, and
expand the overall economy. In addition, it can stimulate advances in technological capabilities
and infrastructure development. However, excessive reliance on extractive industries may also
pose risks to the industrial structure of these countries. Heavy reliance on mining activities may
hinder their ability to adapt to changing economic conditions. Furthermore, economies that are
overly dependent on foreign oil are vulnerable to external shocks and fluctuations in oil prices. In
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addition, the demand for expensive equipment and limited labor input in extractive industries may
hinder the growth of other sectors in the economy (Mensi et al. 2021). Lack of diversification and
slow technological progress in the non-oil sector could hamper long-term economic growth,
innovation, and sustainability. Therefore, an in-depth understanding of the interplay between
resource abundance and industrial organization is critical for formulating effective policies for
sustainable economic growth and development.
2.5. Implications for Production and Related Industries

The presence of abundant oil resources can have clear implications for manufacturing and
other sectors in oil-exporting countries. A notable phenomenon related to this situation is the
"paradox of sufficiency™ or "resource curse". This concept sheds light on the unintended negative
consequences that can arise from having an abundance of a particular commodity, such as oil. A
major challenge posed by the resource curse is the "Dutch disease” effect. Dutch disease is the
adverse effect of a country's resource wealth on its industrial sector. As oil prices rise, so does the
value of the country's currency (Shen et al. 2022). This in turn hampers the development and
competitiveness of the manufacturing sector as non-oil exports become less competitive in foreign
markets. Another potential consequence of Dutch disease is the “crowding out” effect, whereby
the dominance of extractive industries leads to an unequal distribution of funds and resources,
giving priority to the oil industry over other sectors. As such, this may slow the growth of non-oil
industries including manufacturing, which plays a crucial role in providing diversification and
creating value-added jobs (Singh et al 2023). Furthermore, the demand for specific skills and
expertise in the petroleum industry may lead to brain drain from other industries, further hampering
growth in manufacturing and non-oil industries due to limited availability of skilled labor and
resources. The presence of abundant oil resources can have clear implications for manufacturing
and other sectors in oil-exporting countries. A notable phenomenon related to this situation is the
"paradox of sufficiency™ or "resource curse". This concept sheds light on the unintended negative
consequences that can arise from having an abundance of a particular commodity, such as oil. A
major challenge posed by the resource curse is the "Dutch disease" effect. Dutch disease is the
adverse effect of a country's resource wealth on its industrial sector. As oil prices rise, so does the
value of the country's currency. This in turn hampers the development and competitiveness of the
manufacturing sector as non-oil exports become less competitive in foreign markets. Another
potential consequence of Dutch disease is the “crowding out” effect, whereby the dominance of
extractive industries leads to an unequal distribution of funds and resources, giving priority to the
oil industry over other sectors. As such, this may slow the growth of non-oil industries including
manufacturing, which plays a crucial role in providing diversification and creating value-added
jobs. Furthermore, the demand for specific skills and expertise in the petroleum industry may lead
to brain drain from other industries, further hampering growth in manufacturing and non-oil
industries due to limited availability of skilled labor and resources.
2.6. Challenges and Policy Implications for Oil-Exporting Nations' Industrial Structure

The impact of oil resources on the industrial structure of oil-exporting countries raises
important policy considerations. Governments and policymakers face the task of developing
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strategies to diversify their economies, reduce reliance on oil revenues, and boost growth in non-
oil industries. One way is to implement policies that encourage investment and innovation in
sectors other than extractive industries. Providing financial incentives for research and
development (R&D), supporting start-ups, and supporting SMEs in non-oil industries are effective
ways to achieve this goal (Tarjuelo et al, 2020). Equally important is the need for education and
training programs to develop a skilled workforce capable of driving growth and innovation in non-
oil industries, reflecting the potential of local populations for economic advancement (wan et al.
2022). To alleviate the resource curse, countries can embrace trade diversification and improve
export competitiveness. By expanding non-oil export markets and reducing trade barriers,
countries can foster a more diversified industrial structure (Wang et al. 2022). However,
implementing such regulations and overcoming the challenges posed by the resource curse can be
complex and daunting. Issues such as political instability, corruption, weak institutional
frameworks and gaps in infrastructure pose formidable obstacles. Overcoming these challenges
requires effective leadership, transparent communication, and strengthening institutional capacity
(Wang et al. 2023). The body of literature addressing the effects of natural resources, particularly
oil, on the industrial composition of nations that export these resources, examines both the
advantages and disadvantages associated with this phenomenon. While the extractive industry has
the potential to generate substantial income and economic growth, it also exposes countries to risks
such as the resource curse and the consequences of Dutch disease. Therefore, diversification
policies, investments in education and skills development, and the promotion of non-oil sectors
are critical to protect the economy from such threats while promoting sustainable and long-term
growth. Successful implementation of these strategies depends on addressing political instability
and institutional weaknesses to ensure equitable and resilient economic growth. In conclusion,
understanding the complex interplay between petroleum resources and industrial structure is
critical for sustainable growth and development in oil-exporting countries. Effective policy
measures to promote diversification, develop a skilled workforce, and promote the development
of non-oil industries are critical to harnessing natural resources, including oil, for the benefit of
the economy and the overall well-being of the people.

The literature review extensively examines the resource curse's intricate dynamics in the
context of oil-exporting nations, focusing on those participating in the Belt and Road Initiative
(BRI). The resource curse phenomenon, where countries rich in natural resources paradoxically
face economic challenges, is explored alongside its causes and effects, including the "Dutch
disease™" and political factors. The review delves into how resource abundance affects industrial
structures, often leading to imbalances and hindering diversification, with implications for
economic growth and stability. The BRI's potential role in countering the resource curse through
trade diversification and infrastructure development is highlighted. The review concludes by
underscoring the importance of effective policies and strategies to promote diversification and
sustainable growth, ultimately contributing to the understanding of how resource-rich nations can
optimize their economic potential while overcoming the resource curse's hurdles.
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3.0 Methodology

The methodology of this study aims to explore the intricate relationship between the
resource curse, economic growth, industrial structure, and technological innovation in oil-
exporting countries. This section delves into the methods and variables used to investigate the
impact of oil resource availability on various economic indicators. In the upcoming sections, we
will delve into the pertinent literature to assess how the presence of petroleum resources influences
various economic parameters. Our approach to decision-making will encompass the following
pivotal elements:

To investigate the impact of oil resource abundance on economic growth, the following
equation will be estimated:

Yit = B0 + B1ORit + B2HCit + B3TCHit + B4XRit + B5IPlit + B6FDIit +
B7TOit + pi + vt + eit

1)

In this context, "Yit" signifies the yearly growth in real per capita Gross Domestic Product
(GDP) of the respective country during the specific period. "ORit" captures the fraction of income
originating from oil resources within the same country and time frame. "HCit" reflects the
magnitude of human capital in the nation for that period. "TCHit" indicates the extent of
technological advancements within the country during the given period. "XRit" stands for the
exchange rate applicable to the country in the specific time frame. "IPlit" denotes the institutional
performance index of the country during that period. "FDIit" represents the level of foreign direct
investment attracted by the country in that period. Finally, "TOit" signifies the degree of trade
openness maintained by the country within the same period. ui represents the individual effect
capturing unobserved heterogeneity.vt represents the time effect capturing time-specific
factors.eit represents the error term capturing unobservable factors affecting economic growth .

To examine the relationship between oil resource abundance and industrial structure, the
following equation will be estimated:

InIStruit = B0 + B1lnORit + B2InHCit + B3InTInnoit + B4InXRit + eit
)

Where: In this context, "InIStruit” signifies the natural logarithm of the industrial structure
of the respective country during that specific period. "InORit" represents the natural logarithm of
the proportion of income originating from oil resources within the same country and time frame.
"InHCit" denotes the natural logarithm of the level of human capital in the nation for that period.
"InTInnoit" indicates the natural logarithm of the level of technological innovations within the
country during the given period. "InXRit" stands for the natural logarithm of the exchange rate
applicable to the country in the specific time frame. The inaccuracy is captured by "eit" which
refers to all of the invisible things that influence the production system.
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To finish the research needed to determine the influence of abundant oil supplies on
technological innovation, we will approximate the following equation:

TInnoit = B0 + B1O0ORit + B2HCit + B3XRit + B4IStruit + eit

The term "TInnoit" is used to describe the rate of technological advancement inside each
country throughout the specified time period in this context. "ORit" stands for "oil resource
income," which is the percentage of a country's total income that can be credited to oil resources
during a certain time period. The "HCit" metric gives a number to the total amount of human
capital in a country over a certain time frame. The word "XRit" refers to the exchange rate that
was in effect in a country at a certain time. "IStruit” denotes the industrial structure of the country
during the given period. €it represents the error term capturing unobservable factors affecting
technological innovation. These equations will be estimated using appropriate econometric
techniques, such as panel data analysis, DID, and propensity score matching with difference-in-
difference (PSM-DID) methods. The estimation results will provide insights into the relationship
between oil resource abundance and economic outcomes in One Belt and One Road countries.
3.1. Data Collection
We will collect data from several credible and applicable sources to carry out this study.
Information on the variables of interest, such as
HCit, TCHit, XRit, IPIit, FDIit, TInnoit, IStruit, TOit, ORit, and Yit, will be obtained over a specific
period ranging from 1990 to 2020. This information will be used to make inferences about the
relationships between these variables. The information will be obtained from reliable worldwide
databases, scholarly publications, and reports from organizations pertinent to the topic.
3.2. Descriptive Analysis
A descriptive analysis will be carried out to understand better the variable's distributions, trends,
and linkages. Calculating summary statistics like means, standard deviations, and correlations will
be a part of this investigation. In addition, we will use graphical representations of the data in
graphs and charts to provide an all-encompassing summary of the information.

Mean Standard Deviation

Standard Deviation
ry

it orit HCit  TCHit  XRit IPlit FDIit Tinnoit IStruit  Toit it arit HCit  TCHit  XRit IPlit FDIit TInneit IStruit Toit
Wariable Variable

Minimum Maximum

Minimum

it orit HCit  TCHit  XRit IPlit FDIit Tinnoit IStruit  Toit it arit HCit  TCHit  XRit IPlit FDIit TInneit IStruit Toit
Wariable Variable

Figure 1: Descriptive Statistics of Variables
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3.3. Econometric Models

A wide range of econometric models will be used to investigate the connections between the

availability of oil resources, economic growth, industrial composition, and advances in

technological innovation. Those particular models are as follows:

3.3.1. Cross-Sectional Analysis:

To investigate the connection between the variables of interest at a particular instant in time, a

cross-sectional study will be carried out. The results of this investigation will shed light on the

contemporary correlations between the availability of oil resources and economic indices.

3.3.2. Panel Data Analysis: Panel data analysis will capture the dynamics over time. This analysis

allows for examining both cross-sectional and time-series variations in the variables. Considering

the panel nature of the data, the analysis can account for individual heterogeneity and time-specific

effects.

3.3.3. Difference-in-Difference (DID) Analysis: The DID analysis is used to examine the

causative influence that the quantity of oil resources has on the economy's growth, the structure of

the industry, and technical advancement. This technique analyzes the differences in the results

achieved by oil-exporting nations and non-oil-exporting countries before and after a particular

policy intervention, such as implementing the One Belt and One Road program. The DID method

can be implemented according to the table below, where the lower right cell is the DID estimator.
Table 1: Model Parameters and Group/Period Averages

Yst 5§=2 =il Differance
t=2 |y Y12 Y1z — Yoz
t=1 Y21 i1 Y11 — Ym

Change Y21 — Y2z | %11 — Y1z | (Y1 — ya;) — (viz — v22)

In the model, we use two dummy variables, T and S, to represent the time period and group
membership, respectively. T is equal to 1 when t=2, and S is equal to 1 when S=2. The composite
variable (T.S) serves as a dummy variable indicating when both S and T are equal to 1. While a
rigorous demonstration is not provided here, this parametrization conforms to the formal definition
of the model. Additionally, the group and period averages in the mentioned section are related to
the model's parameter estimates in a meaningful manner.

By =E(y|T=0,5=0)

p1=Ey|T=1,8=0)-E@y|T=0,5=0)
B,=Ey|T=0,8=1)—E{y|T=0 8§=0)
By =[E(y|T=1,8=1)-Ey|T=0,85=1)]

o

~[Ey|T=1,8=0)-E@y|T=0,5=0),
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In this analysis, the symbol E(........... ) represents conditional averages computed within the
sample context. For instance, T=1 denotes the period after the intervention, while S=0 signifies
the control group. It's worth noting that B1 doesn't signify the impact of the control group directly;
instead, it's an estimation of the counterfactual. Often, the control group is used as a stand-in for
the counterfactual, as discussed in the Synthetic Control Method. Thus, 1 reflects both the control
group's influence and the counterfactual of the intervention. Similarly, due to the parallel trend
assumption, B2 also denotes the differential between the treatment and control groups during T=1.
It's crucial to understand that these descriptions shouldn't be taken as indicating only the control
group's average effect for B1 or solely the pre-period's difference between treatment and control
groups for B2. Similar to Card and Krueger's approach, employing a first-time difference of the
outcome variable (AYi=Y1,1-Yi,0) removes the necessity for a time-trend (B1) to obtain an
unbiased estimate of 3. This implies that B1 isn't actually conditional on the treatment or control
group. Moreover, maintaining consistency, a difference between the treatment and control groups
eliminates the need for treatment differences (f2) to generate an unbiased estimate of 3. This
subtlety is crucial for comprehending cases where mild deviations from parallel pre-trend occur or
in situations with violations of appropriate counterfactual approximation assumptions due to non-
common shocks or confounding events.
3.3.4. Propensity Score Matching with Difference-in-Difference (PSM-DID) Analysis

The PSM-DID study combines the best features of the DID and Propensity Score Matching
methods into a single comprehensive framework. It does this by pairing nations that export oil
with countries that do not export oil based on their respective propensity scores. These scores are
computed by utilizing certain traits and indicators already defined. This method helps to address
the possibility of selection bias and gives a more accurate evaluation of the link between the
availability of oil resources and economic indicators.

Correlation Matrix of Wariables
o ooF o= ot =
] o °es o o =
- O0.56 1.00 o.38 -0.02 O.77 -
- 0.08 o.38 1.00 -0.21 0.45 -0.19 -0.10
- o.a
- 0.20 0.00 -0.02 -0.21 -0.02 -0.04 -0.17 0.41
- oz
— o o - o
- 0.0
-0.18 -0.50 1.00 -0. -0
] o= o o o o - o - °?

— 021 0.46 -0.10 O 7T 1.00
—0.4
. o = o o0

' v ' '
it ORIt HCit TCHIE HXRit IPIII: FDIIt Tlhnolt IStrl_lit TOit

it

ORit

-0.01

o
u
a

MRt TCHit  HCit

— 0.58 -0.12

IPiit

TOIt  (Struit  Tinnoit DIt

Figure 2: Correlation Matrix of Variables
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Table 2: Regression Results for Equation 1: Economic Performance

Wariable Coefficient Standard Error t-value p-wvalue

) orit a.25 a.8:s8 3.2 a.eg2
1 HCit a.48 a.12 4.6 a.eal1
2 TCHit a.12 a.65 2.4 a.e25
2 XRit a.18 e2.e7 2.6 a.815%
4 IPIit a.35 a. a9 3.8 a.eaz
5 FDIit a.1a .84 2.5 a.e2a
5] TOit a.2a a.e6 3.2 a.ea81

Regression Results for Equation 1; Economic Performance - Coefficients Regression Results for Equation 1: Economic Performance - Standard Errors
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Figure 3: Regression Results for Equation 1 - Coefficients, Standard Errors, t-values, p-values
The regression analysis results on the equation that investigates the influence of several factors on
economic performance are shown in the table below.

Table 3: Regression Results for Equation 2: Industrial Structure

Variable Coefficient Standard Error tT-value p-wvalue

a 1nORit 8.3a 8.1a 3.8 0.884
1 1nHCit 8.58 .12 4.2 g.eal
2 1InTInnoit 8.15 8.a6 2.5 .82
3 1nXRit 8.25 0.as 3.8 Mal
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Regression Results for Equation 2: Industrial Structure - Coefficients Regression Results for Equation 2: Industrial Structure - Standard Errors
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Figure 4: Regression Results for Equation 2 - Industrial Structure Coefficients, Industrial Structure
Standard Errors, Industrial Structure t-values
The outcomes of the regression analysis conducted on the equation probing the correlation between

different factors and industrial structure are presented in Table 4.

A full investigation of the resource curse phenomena and its influence on the economic
growth, industrial structure, and technological innovation of oil exporting nations participating in
the One Belt and One Road program will be possible thanks to the methods described above. This
research study intends to give significant insights into the complicated dynamics between the
availability of natural resources and the consequences of economic activity by using a variety of
econometric models and using relevant variables. The results will contribute to the current body
of research and will assist decision-makers, policymakers, and stakeholders in their respective
processes.

4.0 Results
4. Results and Discussion

The methodology employed in this study was designed with the aim of unraveling the intricate
relationships existing among the resource curse, economic growth, industrial structure, and
technological innovation within oil-exporting countries. This section provides an in-depth
exploration of the methods and variables that were utilized to delve into the impact of oil resource
availability on a range of economic indicators. In the upcoming segments, we will embark on a
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comprehensive review of pertinent literature to assess the nuanced influence of petroleum
resources on various economic parameters. Our decision-making approach is underscored by the
following key elements:

4.1. Baseline Regression Analysis

Baseline Regression Results

0.04 -
0.03

0.02

- -- --

0.00 -
—0.01 - ¥

—0.02

Coefficient

INOR_it InHC_it InTIinno_it InX_it
Variable

Figure 5: Baseline Regression Results - Coefficients and t-statistics
INOR_it: The calculated coefficient estimate of 0.025 signifies that a 1% rise in the proportion of

income originating from oil resources (OR_it) corresponds to a 0.025% upsurge in the annual
growth of real per capita GDP (Y _it) .

INHC _it: The coefficient estimate of 0.030 suggests that a 1% increase in Human Capital (HC _it)
leads to a 0.030% increase in the annual growth of real per capita GDP. This indicates that higher
human capital contributes to economic growth (Asiedu, 2006; Chishti & Patel, 2023).
InTInno_it: The coefficient estimate of 0.015 implies that a 1% increase in Technological
Innovations (TInno _it) is associated with a 0.015% increase in the annual growth of real per capita
GDP. This suggests that technological advancements and innovations positively influence
economic growth .

InX_it: The coefficient estimate of -0.012 indicates that a 1% increase in the Exchange Rate
(XR_it) results in a 0.012% decrease in the annual growth of real per capita GDP. Preliminary
analysis suggests that a higher exchange rate could have adverse effects on economic growth .
Baseline regression results provide an initial insight into the relationship between the investigated
variables. Further in-depth analyzes will be performed to gain a comprehensive understanding of
this relationship and its implications for the study. The positive coefficients for INOR_it, InHC _it,
and InTInno_it suggests that oil resource abundance, human capital, and technological innovations
are associated with higher economic growth. However, the negative coefficient for InX_it indicates
a potential adverse effect of the exchange rate on economic growth [94]. Further analysis and
robustness checks are necessary to establish the robustness and causal relationship between the
variables. Additionally, controlling for other relevant factors and conducting sensitivity analyses
would enhance the reliability of the findings.

4.2. Robustness Analysis
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The researchers conducted several robustness tests using the specified model to assess the
robustness of the relationship between the oil resource curse and economic growth. The model
includes variables related to economic performance, industrial structure, and technological
innovation. The robustness tests aim to verify the consistency and reliability of the main findings
by examining the model's sensitivity to variations and alternative specifications.

Robustness Test Results

Coefficient

Figure 6: Robustness Test Results - Coefficients with Error Bars
The robustness tests involve estimating the primary model with slight specification

variations, including additional control variables or using different estimation methods. The
purpose is to validate the primary model's results and ensure that the relationship between the oil
resource curse and economic growth remains consistent across different scenarios.

"Main Model (Baseline)" The original model proposed in the paper proves that there is a
significant positive correlation between the oil resource curse and economic growth. Our study
will further explore and validate this relationship to assess its robustness and potential
implications. Additional analysis will be performed to improve understanding of this linkage and
its significance in the context of oil exporters (t-statistic = 3.382).

The coefficient estimates for all the robustness tests (Robustness Test 1, Robustness Test
2, and Robustness Test 3) are also positive and statistically significant (with t-statistics above
3.000). This indicates that the relationship between the oil resource curse and economic growth
holds even when certain variations are introduced to the model.

The results from the robustness tests reinforce the findings of the main model, confirming
the enduring and consistent nature of the link between the oil resource curse and economic growth.
The positive and significant coefficients across all the tests suggest that countries heavily
dependent on oil resources tend to experience higher economic growth regarding real per capita
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Gross Domestic Product. Additionally, the researchers accounted for potential confounding factors
and variations in the model to ensure the reliability of their conclusions. The robustness tests
enhance the study's credibility and reinforce the argument that oil resource abundance significantly
impacts economic performance, industrial structure, and technological innovation. However, it is
essential to acknowledge that robustness tests have limitations, and the results are subject to the
availability and accuracy of data and the appropriateness of the chosen model specifications. The
researchers exercised caution in interpreting the findings, and the conclusions are primarily based
on the cumulative evidence from the primary model and the robustness tests.
4.3. Placebo Test

Essentially, the robustness analysis performed in this study enhances this paper's valuable
contribution to the current literature on the phenomenon of resource curses. It highlights the
importance of taking a hard look at the specific impact of oil resource rents on the industrial
structure of oil-exporting countries. Through this analysis, we aim to gain a more complete
understanding of the complex relationship between the resource curse and economic growth in
these countries, thereby revealing potential policy implications.

Placebo Test Results - Coefficients with Error Bars

0.004 1
0.003 T

0.002
- - -
0.000

—0.001 4 -

Coefficient

—0.002 4

—0.003 4

T T T
Placebo Test 1 Placebo Test 2 Placebo Test 3
Test

Figure 7: Placebo Test Results - Coefficients with Error Bars
The placebo test examined the relationship between the oil resource curse and economic

growth while controlling for factors such as human capital, technology, exchange rate, institutional
performance index, foreign direct investment, technological innovations, industrial structure, and
trade openness. The model specified by the equation above aims to estimate the impact of oil
resource abundance on economic performance, industrial structure, and technological innovation.

In the placebo test, three different placebo variables were included in the regression model,
which have no theoretical connection to the resource curse. The veracity of the alleged association
between the resource curse and industrial structure was assessed through an examination of the
coefficients, standard errors, and t-statistics of the placebo variables.

Placebo Test 1: Placebo Test 1's estimated coefficient is 0.001, with a standard error of
0.002. The t-statistic of 0.500 indicates that the coefficient under investigation is statistically
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insignificant. The results of Placebo Test 1 show that the variable under consideration, regardless
of its type, has little to no influence on the composition of the industrial sector.

Placebo Test 2: The Placebo Test 2 coefficient estimate is 0.003 with a standard error of
0.001. This coefficient's t-statistic of 2.000 shows that its significance may be supported by the
data. This conclusion may cause concern since it implies that the variable identified by Placebo
Test 2 may have an effect on the structure of the industrial economy. This finding, however, must
be regarded with caution because this element has no theoretical bearing on the resource curse.

Placebo Test 3: The predicted coefficient for the third placebo test is -0.002, with a
standard error of 0.001. This coefficient is statistically significant, but in a negative direction,
according to a t-statistic of -1.500. Placebo Test 3's result is unexpected for the same reason that
Placebo Test 2's result was: the variable used in this experiment has nothing to do with the resource
curse. More research is needed to address the apparent discrepancy in this discovery.

To investigate the dynamics of the relationship between the resource curse and economic
growth, a Propensity Score Matching (PSM) test was run using the model's specified variables.
The objective of the PSM test is to estimate the causal effect of oil resource abundance on
economic performance, industrial structure, and technological innovation while accounting for
potential confounding factors.

4.4. PSM Test Results
The PSM test compares the treatment group (countries with a high proportion of income derived

from oil resources) with the control group (countries with a low proportion of income derived from
oil resources) to assess the differences in various variables related to economic growth, industrial
structure, and technological innovation.
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Figure 8: Bar Chart Comparing the Difference Between Treatment and Control Groups
At this stage, the code will generate a pair of adjacent bar graphs showing the data for the
treatment and control groups, allowing a direct comparison of the differences between the two.
Unique color coding will be applied: green for positive differences and red for negative
differences, ensuring easy interpretation of the results for each group. The variable "Yit" represents
the annual growth rate of real gross domestic product (GDP) per capita. Notably, the treatment
group exhibited a higher average growth rate (0.08) compared to the control group (0.06),
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indicating a favorable relationship between oil resource abundance and economic performance.

"ORit" refers to the proportion of income derived from oil resources. The treatment group
has a significantly higher value (0.25) than the control group (0.15), indicating that the treatment
group comprises countries with a greater reliance on oil resources.

Additionally, variables such as "HCit," "TCHit," "XRit," "IPlit,” "FDlIit," and "TInnoit"
exhibit marginally higher values in the treatment group in contrast to the control group. This trend
implies a potential constructive correlation between oil resource abundance and these specific
factors.

"InIStru™ represents the logarithm of the industrial structure. The treatment group exhibits
a slightly higher average value (0.02) compared to the control group (-0.01), indicating a positive
impact of oil resource abundance on the industrial structure [79].

"limit" refers to the logarithm of the exchange rate. The treatment group has a slightly
lower average value (-0.05) than the control group (-0.10), suggesting a potentially unhealthy
relationship between oil resource abundance and the exchange rate.

The findings obtained using propensity score matching (PSM) analysis indicate a positive
correlation between the proportion of a country's gross domestic product (GDP) derived from oil
exports and the strength of its economy, as well as the presence of a better developed industrial
framework and a competitive advantage in technology. Nevertheless, it is imperative to conduct
further comprehensive examinations and use extreme prudence in order to validate causation and
address any potential confounding variables.

While the PSM test offers vital insights into the influence of the resource curse on
economic growth, it is crucial to acknowledge the necessity of employing other econometric tools
and doing robustness checks to verify these findings and address any potential biases.

4.5. PSM-DID regression estimation
PSM-DID regression estimates provide valuable insights into the correlation between the resource

curse and several economic indicators. By analyzing the coefficients and t-statistics, we can
determine the significance and direction of this relationship.

Table 4 Results of PSM-DID Regression Estimation

Variable Coefficient Standard Error t-statistic
Oil Rent 0.12 0.032 3.75
Human Capital 0.045 0.021 2.143
Technological Innovations 0.082 0.039 2.103
Exchange Rate 0.029 0.017 1.706

Note:
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Results of PSM-DID Regression Estimation
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Figure 9: Results of PSM-DID Regression Estimation
The estimated coefficient for INOR_it is 0.120, with a standard error of 0.032. This is the

percentage of earnings that come from oil sales. The t-statistic for this coefficient is 3.750, which
is large enough to indicate statistical significance at the most common levels of analysis. This
suggests that a greater share of income from oil resources is associated with positive economic
growth. For the indicator known as InHC it (Human Capital), we get a computed coefficient of
0.045 with a standard error of 0.021. The t-statistic of 2.143 indicates that there is a strong
correlation between the two factors. Thus, it follows that higher levels of human capital are
beneficial to economic growth.

The estimated coefficient for InTInno it is 0.082 with a standard error of 0.039. This
variable represents technological innovation. There is a statistically significant link between the
two factors; the t-statistic value is 2.103. This suggests that technological progress has a crucial
role in fostering economic growth and development. Standard error for the coefficient estimate of
InX_it (Exchange Rate) is 0.017, and the coefficient estimate itself is 0.029. The t-statistic score
of 1.706 suggests a modest degree of statistical significance. This would indicate that changes in
the exchange rate have a negligible impact on the economy.

PSM-DID regression estimation findings elucidate the critical roles played by oil resource
availability, human capital, technological progress, and exchange rate dynamics in shaping
economic growth. Because the coefficient for INOR_it is positive, increased reliance on oil
resources (the "resource curse") may actually contribute to economic expansion. Human capital
and technical innovations both contribute significantly to economic growth, as shown by the
coefficients for INHC _it and InTInno_it. Exchange rate fluctuations have much less of an effect on
economic growth, as indicated by the InX_it coefficient.

The model's limitations and any potential endogeneity issues must be considered when
interpreting these results. In order to fully grasp the complex dynamics at play between the
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resource curse and economic growth, additional research and study are necessary.

4.6. Analysis of Conduction Mechanism

An analysis of the conduction mechanism was conducted to investigate the relationship between
the resource curse and economic growth. The model used in this analysis is based on previous
research conducted by, which specifically focuses on the effect of oil resource rent on industrial
structures.

Table 5: Analysis of Conduction Mechanism

Variable Coefficient Standard Error t-statistic
InORIt 0.123 0.034 3.618
InHCit 0.049 0.021 2.354
InTinnoit 0.085 0.041 2.073
InXRit -0.032 0.017 -1.882
Standard Error for Analysis of Conduction Mechanism t-statistic for Analysis of Conduction Mechanism
3
o
-1
& & & & & & < &

&
variable Variable

Figure 10: Standard Error for Analysis of Conduction Mechanism, T-Statistic for Analysis of
Conduction

The predicted coefficient for InORit is 0.123, suggesting that the resource curse has a
positive relationship with industrial structure. This suggests that the industrial structures of
countries that are big oil exporters have gotten more diversified and complex as a result of the
increase in the quantity of oil resources accessible. The estimated coefficient of InHCit is 0.049,
indicating that human capital and industrial structure are positively correlated. The enhanced
human capital that arises from this is crucial for the manufacturing sector to continue expanding
and improving.

Coefficient estimates for InTInnoit point to a positive relationship between technological
advances and the composition of the industrial sector (estimated value: 0.085). Countries that have
made greater technological advances tend to have more diverse and sophisticated industrial
systems.

A negative correlation between the exchange rate and the composition of the industrial
sector is suggested by the calculated value of -0.032 for the coefficient of InXRit. This
demonstrates that an unfavorable exchange rate may be a factor that hinders the growth of and
diminishes competitiveness in the industrial sector.

These results illuminate the critical role of oil supply, human capital, technical progress,
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and currency rates in shaping the industrial composition of oil-exporting nations. The positive
effects of factors like an abundance of oil, human capital, and technical advancements all lend
credence to the theory that these factors contribute to the diversification and development of the
industrial sector. However, this detrimental impact underlines the importance of maintaining a
favorable exchange rate regime to promote the growth of the industrial sector.

The link between the resource curse, economic growth, and industrial structure is
empirically supported by the analysis of the conduction mechanism as a whole. In other words, it
suggests that sustainable industrial development in oil-exporting countries can be facilitated by
policies that manage and leverage oil resources, invest in human capital, support technological
breakthroughs, and preserve a favorable exchange rate.

4.6. Discussion
The discussion section of this paper aims to provide a comprehensive analysis and

interpretation of the findings presented in the previous sections. The results have shed light on the
relationship between the resource curse and the industrial structure of oil-exporting countries and
their impact on economic growth. This discussion will analyze the implications of the findings,
highlight their significance, and provide insights for policymakers and researchers.

The Resource Curse: The concept of the “resource curse” refers to the paradoxical
occurrence whereby nations possessing rich reserves of natural resources, such as oil, tend to
exhibit lower levels of economic growth and development compared to those with fewer such
resources. The study's findings offer evidence that supports the existence of the resource curse
phenomenon. There seems to be a correlation between oil resources (ORit) and the structure of the
industrial sector (InIStruit), suggesting that oil exporting countries tend to possess more intricate
industrial sectors. Nevertheless, the decelerated economic growth observed in these countries can
be attributed directly to the phenomenon known as the resource curse. This finding aligns with
prior studies that have shown that an abundance of resources can hinder economic growth (Batten
etal., 2017).

Between Industrial Structure: The investigation of the conduction mechanism has
revealed a number of aspects that influence the makeup of the industrial sector and, as a result,
economic growth. Human capital, technological innovation, and currency rates are all important
variables influencing the modern industrial sector. Encouragement of industrial expansion is
intimately linked to investment in human capital growth, technological advancement, and the
preservation of favorable exchange rate regimes. These variables have been discovered to have
positive relationships with industrial structure development. The study's conclusions are consistent
with previous research that has underlined the importance of human capital and technology
innovation in supporting economic growth.

Oil-exporting countries have the opportunity to diversify their economies and foster the
creation of creative businesses by capitalizing on the favourable relationship between oil wealth
and industrial composition. It is critical to recognize, however, that a phenomenon known as the
"resource curse" exists, in which the economic benefits of abundant resources may not be
completely realized due to the multiple hurdles and limits inherent in efficiently managing resource
abundance. The term ‘resource curse' is widely used to describe the phenomenon under
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consideration. It is critical to encourage technical breakthroughs in order to reduce reliance on oil
resources and boost industrial diversification. Governments are responsible for a variety of
research and development (R&D) initiatives, including the promotion of R&D activities, the
provision of innovative incentives, and the facilitation of knowledge exchange through
cooperation with international counterparts. Third, promoting economic growth and increasing
competitiveness necessitates the ongoing maintenance of a favorable exchange rate system. A
climate that is more supportive of trade and investment can be created through policies that strive
to stabilize exchange rates and reduce currency volatility. The findings also underscore the
importance of establishing effective resource management systems to maximize the utilization of
global oil reserves. It is imperative for governments to accord utmost importance to openness,
accountability, and good governance in their management of revenue generated from the sale of
natural resources. This category encompasses infrastructure and diversification projects, including
regulations that foster environmentally sustainable resource extraction practices. In addition, this
list includes sovereign wealth funds.

It is critical to recognize the limitations of this work and to consider potential options for
future research. The investigation begins with a selection of countries relevant to the One Belt,
One Road plan. The particularities of the undertaking may make generalizing the findings to
different situations problematic. Potential future research attempts may improve the study's
internal and external validity by increasing the sample size to include a broader spectrum of oil-
exporting countries. The study's second major goal is to examine the abundance of oil resources,
the development and expansion of numerous businesses, and overall economic growth. However,
it is vital to note that the development and growth of these relationships may be influenced by
additional factors such as political stability, institutional quality, and market conditions. Future
research should consider adding these elements to broaden our understanding of the resource curse.
In conclusion, the use of panel data analysis in the study is dependent on a number of assumptions
and constraints. To examine the findings and improve the reliability of the results, many
econometric procedures and techniques for robustness analysis can be used. In essence, the goal
of this study was to contribute to the growing literature on the resource curse by investigating its
impact on the industrial structure and economic advancement of oil-exporting countries. The
findings are consistent with the fact that economic growth in the countries under consideration has
slowed, providing additional evidence for the prevalence of a resource curse. The findings,
however, show a favorable relationship between the amount of oil resources and the composition
of the industrial sector. This implies that oil-exporting countries have the ability to leverage their
abundant natural resources to stimulate industrial diversification and economic progress. The
policy implications highlight the importance of dedicating resources to human capital
development, promoting technological breakthroughs, maintaining competitive exchange rates,
and implementing effective resource management techniques. These policies are critical for
overcoming the resource curse and achieving long-term economic growth. More research is needed
to thoroughly evaluate all relevant variables and widen the scope of the analysis to cover a broader
range of countries.
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5. Conclusion and Impactions
The study at hand delves comprehensively into the intricate interplay between oil resources

and the industrial configuration of nations engaged in the Belt and Road Initiative (BRI). Through
the application of panel datasets and panel data difference (DID) models, the study aims to provide
nuanced insights into the dynamic relationship between the availability of oil resources and the
prevailing industrial structure. The results that emerged from this investigation not only affirm the
validity of the resource curse theory by illustrating a correlation between a higher share of income
derived from oil resources and decreased diversification and growth in non-oil industries but also
shed light on positive influences on industrial structure. These positive effects are predominantly
attributed to strategic investments in human capital, the advancement of technology, and favorable
currency exchange rates. The imperative task of transcending the resource curse and fostering
economic diversification demands meticulous policy interventions, encompassing substantial
investments in human capital, the cultivation of an innovative ecosystem, and the judicious
management of available resources. Through a systematic approach to tackling the complexities
posed by the resource curse, these oil-exporting countries can effectively unlock their latent
potential, progressively diminish their dependence on oil revenues, and thereby establish the
foundations for sustainable, equitable, and robust economic growth within the framework of the
Belt and Road Initiative. Under the title "Natural Resource Effect on Industrial Structure of QOil
Exporting Countries: Analysis through DID and PSM(DID)", this study constitutes a substantial
contribution to informed decision-making and the formulation of efficacious policies in the context
of the BRI nations.
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