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CHAPTER 1: INTRODUCTION

1.1 Background

Oil is one of the main sources of energy. Beginning in the 1950s, the importance of oil expanded
greatly, and by 2023, oil represented about 32% of global energy consumption. While coal
constituted 26%, natural gas 23%, nuclear 4%, hydro 6%, and other renewables 8% (Energy
Institute, 2024). Petroleum and other liquid consumption will increase by 22% in 2050 (EIA,
2023, and OPEC, 2025a). It will remain the world's largest source of energy by 2050 (EIA,
2020). Oil, in general, was not as important as it is today. For example, in 2014, global
consumption of petroleum products reached more than 34 billion barrels, worth $3.4 trillion
(Rodhan & Jazz, 2022). Therefore, oil prices significantly affect the global economy and sudden
changes in oil prices can have significant consequences. Booms in oil prices cause notable
inflation, while the collapse of oil prices brings a slowdown in economic activity. As a result, oil
prices have become highly responsive to market forces of supply and demand, resulting in an

occurrence called instability of oil prices.

Extreme fluctuations and instability characterise oil prices on the international market (see
Figure 1.1). Over the past two decades, for example, oil prices have fluctuated remarkably. In
early 1999, Iraq decided to increase oil production. This coincided with the Asian financial
crisis, which caused oil prices to hit the bottom. However, the market adjusted quickly, reaching
nearly $35 in November 2000. Then, the global economy regained momentum, resulting in a few
years of bullish state, and oil prices spiked. In June 2008, oil prices reached an all-time high of
$133.9 per barrel. The same year, the housing bubble burst in the United States. This was
followed by an unprecedented credit crunch, which forced prices to fall below $40 in a few

months, but prices recovered to exceed $100 in 2014.

However, it did not last long; In 2016, due to the increase in the oil supply, it decreased to the
$30 level. In 2020, it fell to its lowest level in two decades due to the repercussions of COVID-
19, reaching $ 16.55 in April. Due to the recovery of the global economy from the effect of



COVID-19 (Rodhan & Jazz, 2022), in addition to the onset repercussions of the Ukrainian crisis,
crude oil prices rose again to $ 130 in February 2022 (Bloomberg, 2022). Since oil is an
international strategic commodity, price fluctuations are caused by economic, geopolitical,
security, climatic, environmental, and technological factors. For example, the United States
sought to find alternatives to conventional oil and was able to develop what is known as the shale
oil revolution in the United States. The oil and gas trapped between the rocky pores could be
reached using hydraulic fracturing and horizontal drilling technologies. This significantly

increased oil supply and caused a decrease in prices.

There is no doubt that most of the economies of oil-exporting countries, especially the rentier
countries, are characterised by the lack of diversification of their economic structure, and their
revenues from the sale of oil represent the primary source on which they are based in the
financing of their economies. In Iraq, the second largest producer in OPEC, oil has been
strategically essential to the Iraqi economy since the beginning of the 1970s. Iraq depends
primarily on oil revenues, representing 90% of its public budget revenues and 98% of its total
exports. Therefore, any fluctuations in oil prices would significantly affect the Iraqi economy.
For example, the government was forced to reduce wages in the public sector and reduce
investment spending, including stopping the establishment of new projects, funding projects
under construction, and reducing current spending between 2014 and 2016, when oil prices lost
60% of their value. Also, the government devalued the Iraqi dinar by 20% when oil prices
decreased by 40% between 2018 and 2020. These solutions to address the decline in oil prices
are reactions that are not well studied scientifically and usually have adverse effects on social
and economic aspects. Complicating the issue is the high number of government employees,
which has reached 4.5 million, in addition to 3.5 million who receive retirement rights and 2.1
million who receive financial support from the government as social security. Iraq depends on oil
revenues to cover 90% of government spending, 65% of which go to paying public sector

salaries, which exceed $60 billion annually.

Since the Iraqi economy depends on oil rent, fluctuations in international oil prices will directly
impact the economy. In the event of price stability, the Iraqi government requires more effort to
exploit oil revenues for optimal exploitation and to seek solutions to activate other non-oil

sources of income and reduce the degree of dependence on oil revenues as an essential factor in



advancing the wheel of economic growth by focussing on economic diversification, since
dependence on one primary resource, which is oil revenues, is a significant negative economic
phenomenon. Therefore, it is necessary to study the possible effects of changes in oil prices on
the Iraqi economy, find scientific and academic solutions to the harmful effects of these

fluctuations, and do not address them with solutions that deepen the crisis and do not alleviate it.
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Figure 1.1: Crude oil price, 1861-2023
Source: Energy Institute (2024)

1.2 Research significance

The sharp and large fluctuations in crude oil prices in recent years have led to greater attention
being paid to studying the impact of these fluctuations on the macroeconomic performance of
countries producing and importing crude oil. Iraq is the fourth largest producer and exporter of
crude oil; oil revenues represent more than 90% of its public revenues, and oil exports represent
more than 95% of its exports. Therefore, any fluctuation in the oil price significantly affects
Iraq's macroeconomic variables. Consequently, the issue of finding appropriate solutions to

confront these fluctuations and reduce their effects on the Iraqi economy is a real challenge

Covid-19

Ukraine
War



facing those responsible for formulating economic policies in Iraq. What deepens the problem
and makes it a complex problem is the infection of the Iraqi economy with the Dutch disease,
which has led to the paralysis of two of the most important economic sectors, namely the
manufacturing and agricultural sectors.

This study aims to demonstrate the impact of fluctuations and shocks in international oil markets
on the Iraqi economy by descriptively studying this impact on 18 macroeconomic variables.
Then, using three econometric models, the effect of these fluctuations on 11 macroeconomic
variables was clarified. The relationship between fluctuations in international oil markets and the
emergence of symptoms of Dutch disease was also studied, and the impact of Dutch disease on
the sectors of traded goods, represented by the manufacturing and agricultural sectors, was
investigated.

This thesis contributes to enriching the current economic literature by studying the impact of
fluctuations in crude oil markets on a large group of macroeconomic variables in Iraq for periods
extending from 1969 to 2023 for some variables and other variables for a period ranging from
1996 to 2023, depending on the availability of data on these variables. The treatment of this large
number of macroeconomic variables and these periods is a precedent for this thesis, as these
variables have not been previously treated for these periods. Therefore, we believe that it will
contribute to enriching the economic literature in the field of the impact of oil price shocks and
fluctuations in international oil markets on the Iraqi economy, especially if we know that there is
a scarcity of studies that address this field in developing countries, including Iraq, compared to
developed countries, most notably OECD countries. The importance of this work lies in
clarifying the danger of the economy's dependence on constantly fluctuating oil revenues.

This study examines the causes of fluctuations in the global oil market, including economic,
geopolitical, and climatic factors. Then, it analyses the consequences for the Iraqi economy,
identifies the opportunities and challenges it faces due to its dependence on oil revenues, and
proposes proactive strategies to help improve the situation after a sharp decline or increase in

crude oil prices.

1.3 Justification for research

Many economies have huge oil revenues but have weak economic performance. This

phenomenon has been referred to in associated literature as the curse of natural resources. The

4



problem is the failure to avoid the risks that accompany these natural resources. It is not
inevitable that the abundance of oil revenues will weaken the economy. Instead, prudent
management can make the economy more efficient and dynamic. The availability of oil revenues
represents both an opportunity and a challenge in Iraq, as volatile oil prices present Iraq with
unique challenges in managing its economy. Unfortunately, Iraq has not been able to manage
these gains properly and much money has been spent without realising the desired benefits.
Prudent management can make the economy more efficient and dynamic. Therefore, research
questions are the basis for our choice of this topic. The researcher's task is to understand the
causes of volatility in the oil markets, the extent of the Iraqi economy's dependence on oil
revenues, the effect of these changes on the Iraqi economy, and finally, how to avoid them. The
study will generate empirical evidence on the impacts of fluctuations in oil prices on the Iraqi
economy. Therefore, this study will effectively contribute to academic literature, especially in

the context of developing oil exporting countries.
1.4 Research in context

The dominance of the oil sector characterises the Iraqi economy. In fact, developing countries
are mainly characterised by dependence on a significant source of income resulting from the
export of primary commodities, characterised by fluctuating prices and the quantities they are
continuously required of. It will negatively affect public budgets and trade balance. This, in turn,

will significantly impact all macroeconomic variables. (Koren & Tenreyro, 2010).

In the aftermath of the oil shocks of 1986, 1997, 2008, 2015, and 2020, the decline in oil prices
significantly negatively impacted oil-dependent economies. Numerous studies have shown that
the prices of primary commodities continue to deteriorate. Even in the case of rising prices,
despite the rise in the nominal price, the real price is much lower. For example, when prices rose
from $18 in 1995 to $133 a barrel in 2008, their real value was $60 (Irwin, 2015). The oil sector
is generally a capital-intensive and technologically advanced industry with little use of the
workforce. Therefore, the oil industry provides few back-and-forth links, and the relationship
between the oil sector and other sectors is limited to providing the necessary financing for these
sectors (Karl, 2007). Therefore, it can be said that the motivation to achieve diversification in
sources of income has logical foundations, including reducing the risks of fluctuations in the oil

markets because of the continuous dependence on oil revenues, as the decrease in these revenues
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will negatively affect all macroeconomic variables, which is what the Iraqi economy suffers from
in a way continuous. In addition, the state budgets heavily on oil revenues, and therefore, any
fluctuations in oil revenues would negatively affect the level of public services provided by

governments and the level of investment.

Therefore, diversification of sources of income in Iraq is a must and must be one of the central
issues for at least two reasons. First, diversification is essential because most of GDP growth is
derived from contributions from the oil sector. Second, the oil sector cannot offer enough job
opportunities for the growing population. Official data revealed that unemployment rates in Iraq
have reached unprecedented levels in the last two decades despite the country's enormous oil
wealth. The latest statistics issued by the World Bank indicate that the level of unemployment in
Iraq reached more than 15.5% in 2024 after it was 8.7% in 2000, the highest rate since 2000
(World Bank, 2024b). Therefore, correcting the current economic situation in Iraq is an absolute
necessity to save Iraq from economic collapse. This is done through the amendment of financial,
monetary, and oil policies, as well as economic diversification and the establishment of an Iraqi
sovereign fund. Sovereign funds have become one of the most essential tools natural resource-
producing countries use to achieve various economic goals. In 2025, the number of sovereign
funds reached more than 100 with total assets of $13.7 trillion, and more than half of the
sovereign funds are oil and gas funds, whose objectives varied between achieving stability,
development, savings, reserve investment, or a combination of them. The Norwegian
Government Pension Fund is the largest sovereign fund in the world, with total assets of $1.8
trillion, financed by crude oil revenues (SWFI, 2025). It is one of the best and most successful
experiences in managing oil surpluses, as it returns more than 56% of its total assets in 2025 to
investment returns (NBIN, 2025). Despite the social and economic difficulties facing the
application of these solutions in Iraq, they are necessary solutions to avoid collapse and to solve

the problems the Iraqi economy is chronically suffering from.
1.5 Research problem

Many studies have confirmed that a state of instability characterises oil markets, and this
negatively affects producing countries to varying degrees depending on the rentier nature of

these countries.



As the fourth largest exporter of crude oil, Iraq's economy faces the problem of being highly
dependent on oil revenues, placing the economy under the influence of fluctuations in oil
markets, where oil revenues dominate it. The dominance of oil is very clear in the case of Iraq.
During the past decade, oil revenues made up more than 99% of its exports, approximately 85%
of the state's budget revenues, and approximately 42% of GDP, which is an excessive
dependence on oil that exposes the Iraqi economy to fluctuations. With the decrease in oil
revenues, Iraq's GDP declined by more than 27% in 2015 due to lower prices than in 2014. The
decline in oil revenues also led to a significant decrease in public expenditures, especially
investments, which increased the stagnation of the Iraqi economy in 2020. Therefore, it is
necessary to study the potential effect of this instability on the Iraqi economy. Since oil prices

are volatile, this means that the Iraqi economy has faced many shocks over the past five decades.

This fact makes it clear to those planning the Iraqi economy that continuing to rely on oil
revenues to finance the Iraqi economy is not always a reliable option. The increasing dependence
on oil revenues has hindered the structural transformation processes targeted by the numerous
development attempts despite the enormous financial resources allocated to them for more than
fifty years. This may be due to inappropriate solutions, wars, and political and security
instability. Therefore, it is crucial to overcome this problem to avoid the impact of fluctuations in

oil markets on the Iraqi economy.

However, the oil boom periods when crude oil prices rose also adversely affected the Iraqi
economy through what is known in the economic literature as the Dutch disease. As the
economic literature indicates, the increase in crude oil prices leads to a decline in the traded
commodity sectors represented by the agricultural and manufacturing sectors, significantly
impacting the Iraqi economy. Economic planners in Iraq realise that the effects of the Dutch
disease on the Iraqi economy are costly and it is possible to eliminate the adverse impact of the
Dutch past by implementing appropriate policies compatible with the Iraqi economy. Part of

these policies and suggestions will be presented in the conclusion chapter.
1.6 Research aim and objectives

This study aims to demonstrate the impact of global oil market fluctuations on the Iraqi

economy. The effect of these fluctuations on 18 macroeconomic variables was studied using time



series data from 1969 to 2023. Time series of the same period were used to study the impact of
"Dutch Disease" on traded sectors (agriculture, manufacturing). Time series data from 1996 to
2023 were also used in the empirical aspect to study the impact on 12 variables. To achieve the

research goal, the following objectives were achieved:

1- Conduct a comprehensive critical review of the literature related to the impact of fluctuations
in oil markets on the economies of producing and consuming countries, with a focus on the Iraqi

economy.

2- Providing a comprehensive view of the nature and mechanics of global oil markets and the
factors determining crude oil prices. It also studies oil shocks over more than 50 years, starting
from 1970 to 2023, contributing to a deeper understanding of the mechanisms by which oil price
shocks are transmitted to the Iraqi economy. This enables policymakers to implement proactive

measures to avoid the effects of these shocks in the future.
3- Investigate to what extent the Iraqi economy depends on oil revenues.

4- Assess the effect of volatility in oil prices on key macroeconomic variables of the Iraqi

economy.

5- Prepare scenarios and recommendations to help Iraqi government organizations cope with the
repercussions of oil price fluctuations. These scenarios will help develop proactive strategies to

respond to such volatility.

1.7 Research questions

The findings of this research, based on the objectives, will address the following questions:
1- Why do sharp fluctuations occur in the global oil markets?

2- What is the impact of these fluctuations on the Iraqi economy?

3- What is the relationship between the fluctuations of the global oil market and the Iraqi

economy being afflicted with the Dutch disease?

4- What are the possible scenarios to avoid the adverse effects of these fluctuations?



5- How can Iraq eliminate the harmful effects of oil price fluctuations and diversify its economic

structure and sources of income away from the dominance of oil?
1.8 Research hypothesis
To achieve the aims of this research, the following hypotheses were identified:

1-The international oil markets are characterized by instability and frequent exposure to severe

shocks.

2. The Iraqi economy's heavy reliance on oil revenues has led to fluctuations in macroeconomic
indicators, such as GDP, inflation, investment, exports, imports, money supply, government

revenues, government spending, etc.
3- The Iraqi economy could not use oil revenues to diversify sources of income.
1.9 Data and methodology

Data analysis is a crucial part of any research. This study uses data series such as oil prices, oil
supply and demand, gross domestic product, inflation rate, oil revenues, government revenues,
value of exports, exchange rate, and other variables. Data have been collected mainly from the
Central Statistical Organisation under the Iraqi Ministry of Planning, Central Bank of Iraq, Iraqi
Ministry of Oil, Iraqi Oil Marketing Company (SOMO), Iraqi Ministry of Finance, The World
Bank, US Energy Information Administration (EIA), International Energy Agency (IEA),
Organisation of Petroleum Exporting Countries (OPEC), British Petroleum Company (BP),

International Monetary Fund (IMF) and several others.

Time series will be used during the period 1969-2023 to study some variables such as oil
production, oil revenues, Iraqi oil exports, and analyses related to Dutch disease. On the
impractical side, and to ensure accuracy in the results, data will be used for the period 1996 to
2023, because the period from 1980 to 1988 witnessed the Iran-Iraq war, which resulted in a
significant decline in Iraqi oil exports, in addition to the militarization of the economy.
Therefore, it is logically not suitable for study. In addition, Iraqi oil exports stopped during the
period 1990-1995 due to the economic sanctions imposed by the United Nations on Iraq.

Therefore, it is also logically not suitable for study.



Regarding methodology, When conducting a study project, it is essential to choose an effective
research methodology that accurately serves the objectives of the study. According to Strauss
and Corbin (2014), the methodology is defined as ‘a way of thinking about the study of social
reality’. Fellow and Liu (2015) defined the research methodology as the means by which

research goals can be successfully achieved.

Accordingly, the author believes that achieving the broadest understanding of the study's
objectives is achieved by choosing two methodologies: the first is the descriptive methodology,
which is used to describe and analyze the qualitative aspects of the phenomena related to the
study, and the second is the quantitative methodology, which is related to the empirical aspect of
the study. The author believes that this approach is appropriate for addressing research questions,
helping to provide a deeper understanding of causal mechanisms, and formulating practical and

logical conclusions.

This study uses the descriptive analytical approach to demonstrate the nature and mechanism of
the work of crude oil markets in the third and fourth chapters by collecting historical data and
presenting it in the form of graphs and tables that illustrate the time trends and fluctuations that
the crude oil markets were exposed to, and then interpreting it descriptively by linking it to the
political, economic and technical factors that contributed to its formation, which helps in
providing accurate descriptive and logical conclusions that contribute to providing a clear
background about the nature of the crude oil markets and the dynamics of their work, and thus
arriving at the extraction of practical results that contribute to enriching the economic literature
related to determining the effects of oil market fluctuations on economic performance. The same
methodology was used to study and analyze the impact of oil market fluctuations on
macroeconomic variables in Iraq through 18 transmission mechanisms in Chapters Four and
Five. The quantitative or empirical methodology was also used in Chapter 8, using three
econometric models that demonstrate the impact of oil price changes on 11 macroeconomic

variables.
1.10 Research organization

To achieve the objectives of this study, it is divided into nine chapters. Chapter Two covers a

wide range of theoretical and empirical studies related to the impact of oil price shocks on
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macroeconomic performance. Theoretically, this chapter will address the theoretical foundations
of business cycles, external shocks, and the theoretical basis for the effects of commodity prices
on macroeconomic performance and the economics of exhaustible resources. Empirically,
several studies will be reviewed, divided into three categories: the first examines the impact of
oil shocks on the economies of importing and exporting countries; the second focuses on studies
related to the Iraqi economy; and the third on studies related to Dutch disease. Finally, the role of
this study in enriching the literature will be explained through the methods it used, the period it

covered, and the economic policies it proposed.

Chapters three and four focus on crude oil markets. To provide an answer to the first question of
this study, "Why do sharp fluctuations occur in global oil markets?", they also contribute to
verifying the first hypothesis of the study, "Global oil markets are characterized by instability

and frequent exposure to severe shocks".

Chapter three explains the factors influencing crude oil markets, including economic, political,
and climatic factors. Chapter four reviews the structure of global oil markets, their types, and the
mechanisms by which they determine prices. Finally, it reviews and analyzes oil price shocks

over the past fifty years, from 1973 to 2023, which included eight oil shocks.

These two chapters aim to provide a transparent background for economic policymakers on the
nature of these markets and the necessity of taking their fluctuations into account when
determining future economic policies. A careful analysis of oil price shocks is of paramount
importance for Iraq, as its economy remains heavily dependent on oil revenues. The study of
historical data on the mechanics of oil market operation and the shocks it has experienced
provides valuable insights to reveal future forecast patterns accurately. This aims to create a
suitable environment for making decisions on implementing proactive measures to mitigate the
adverse effects of crude oil market fluctuations. The current global economic climate, marked by
geopolitical uncertainty and fluctuations in energy demand, underscores the need to analyze oil
shocks more thoroughly than ever before. This enables economic policymakers in Iraq to

navigate the turbulent global energy market with greater confidence and strategic insight.

Chapters five and six both review the literature and statistics on the macroeconomic impact of oil

prices on the Iraqi economy. What distinguishes them, however, is the mechanism by which oil
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price fluctuations affect. Chapter five examines the direct impact of fluctuations in oil revenues
on macroeconomic variables, with a focus on the effects of falling oil revenues, specifically the
direct, proportional relationship between them. Chapter six, on the other hand, examines the
indirect negative impact of rising oil revenues, represented by the Dutch disease, on the traded
sectors, resulting in a decline in their profitability due to their reduced competitiveness with

imported goods, reducing their contribution to GDP and GCF.

Chapter five provides a background on the Iraqi economy and the Iraqi oil sector in terms of oil
exports and oil production and then shows the impact of fluctuations in international oil markets
on macroeconomic variables in Iraq such as GDP, GDP per capita, current account balance,
government spending, government revenues, public debt, money supply, investment, interest

rates, and exchange rate.

Chapter six sheds light on the impact of oil revenues on the allocation of resources in the Iraqi
economy by analysing what is known in the economic literature as the Dutch disease. First, the
relationship between oil revenues and inflation in the Iraqi economy is clarified. Then, the
concept of the Dutch disease and its impact on economic activities are explained. Then the
impact of the Dutch disease on the Iraqi economy is stated, where a distinction is made between
the traded and non-traded sectors. Then, the relative price of the traded and non-traded sectors is
clarified. Then, the impact of the Dutch disease on the contribution of traded sectors to the

formation of the gross domestic product in the formation of total fixed capital is stated.

Chapter seven discusses the econometric methodology used in the empirical analysis, where the
data and its sources will be defined, the unit root test, the lag order selection, and the Johansen
cointegration test will be explained, and then the VAR and VEC models will be specified, the
residual diagnostic and model structural stability tests and then the impulse response function
and variance decomposition analysis will be analyzed. Chapter eight highlights the empirical
results of the influence of oil price shocks on the Iraqi economy using three models and 12
economic variables. First, a descriptive statistic of the variables will be introduced. Then, a unit
root test will be performed to ensure the stationarity of the time series, and then the lags will be
determined. The Johansen cointegration test will be performed to ensure the presence or absence
of long-term relationships between variables. The models will then be estimated. To assess the

validity of the models, the stability test, the autocorrelation test, the heteroskedasticity test, and
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the normality test will be conducted. Then impulse response functions and variance
decomposition analysis will be performed to examine the effect of oil price shocks on the Iraqi
economy. Finally, To ensure the robustness of the model, particularly in the face of structural
breaks, several stability diagnostic tests will be conducted, such as the Chow Breakpoint Test,
which determines the presence of a structural break in a given year by examining whether the
model’s coefficients are constant or change due to unforeseen circumstances as well as the
CUSUM test (Cumulative Sum Test) and the CUSUMSAQ test (Cumulative Sum of Squares Test),
which reveal the presence of a structural fracture over time, not in a specific year. Chapter nine is
the final chapter, including a discussion of the study's main results, presenting policy
recommendations based on the study's findings, contributing to knowledge, key limitations, and

further suggested research.
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

Oil is the source that has the most impact on economic activities among the various energy
sources. For the past 75 years, crude oil has dominated global energy consumption. In 2023,
crude oil represented more than 32% of total global energy consumption, and its consumption
increase by 22% in 2050 (EIA, 2023 & OPEC, 2025a). Therefore, oil price fluctuations have
attracted much attention over many decades. A deep understanding of the relationship between
oil price fluctuations and macroeconomic performance is crucial for oil exporting and importing
countries to develop economic policies to avoid the adverse consequences of continued volatility

in oil prices. Therefore, the literature dealing with oil price instability has expanded significantly.

Many economists have studied the impact of oil price fluctuations on oil-producing and -
consuming countries. It is worth noting that the studies that dealt with the impact of high oil
prices on oil-importing countries preceded those that focused on studying the impact of low oil
prices on oil-exporting countries. This is because positive shocks in oil prices (the rise in oil
prices) began to appear in the oil markets in the 1970s, while negative shocks (the decline in oil

prices) did not occur until the 1980s.

Concerning oil-producing countries, which are a broader example of our case study, the Iraqi
economy - it seems that oil revenues, if appropriately used, will have a positive impact in
avoiding the impact of fluctuations in oil prices and vice versa, especially in developing oil-
producing countries that lack a flexible and effective economic system for dealing with constant

fluctuations in oil revenues.

This chapter provides a comprehensive review of the theoretical and empirical literature on the
impact of oil price fluctuations on macroeconomic variables. The theoretical aspect highlights
external shocks, business cycles, the effect of commodity prices on shocks and business cycles,
and commodity-dependent growth theories. It also reviews the theoretical foundations of the
economics of exhaustible resources, examining the Hotelling and Hubbert models. The empirical
aspect reviews the most important studies that addressed the impact of oil price fluctuations on

macroeconomic variables in developing and developed oil-importing and exporting countries. It
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focuses on studies related to the Iraqi economy and its most important findings, in addition to
reviewing the literature on the impact of Dutch disease on developing and developed oil-
exporting countries. Finally, it explains the contribution of this study to enriching the literature

related to the effect of oil shocks on macroeconomic variables.

2.2 Literature review of external shocks, business cycles, and their relationship to
commodity prices

2.2.1 Theoretical Foundation of External Shocks

A shock is defined as an unexpected event that causes a sudden change in economic variables,
such as output, investment, inflation, savings, exchange rates, consumption, and unemployment.
These shocks can be internal, such as sudden changes in fiscal and monetary policies, or
external, such as global financial crises and oil price fluctuations. They can be either positive,
such as the discovery of a new natural resource, or negative, such as crude oil prices collapsing
for exporting countries (Blanchard & Johnson, 2017; Serkov, 2018). When these shocks affect
the demand side, they are known as demand shocks, and when they affect the supply side, they

are known as supply shocks.

External shocks (of which oil shocks are one type) are defined as sudden and unexpected
external events and changes whose impact is transmitted to the local economy of the country in
question without its ability to control them, and which result in economic and social damage in

the countries exposed to them and may sometimes have positive effects.

As a result of the openness that the global economy has witnessed as a result of globalization,
these shocks spread between the economies of developed and developing countries alike.
However, their effects vary between developed and developing countries. These shocks may
initially be positive, as seen in the case of rising crude oil prices in oil-exporting countries, but
ultimately become negative, as evidenced by the appearance of symptoms of Dutch disease in

the concerned economy.

External shocks are usually either global shocks, which affect almost the entire global economy,
such as international financial crises, rising crude oil prices (Liu, Mumtaz & Theophilopoulou,
2014; Dungey & Vehbi, 2015), or the spread of epidemics such as the COVID-19 pandemic,

which has disrupted global supply chains. They can also be international shocks, which arise in a
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specific country, such as a slowdown in economic growth, leading to a decline in global demand
(Mercer-Blackman & Melgarejo, 2013; Charnavoki & Dolado, 2014). They can also be in terms
of trade shocks, or trade shocks, which occur as a result of changes in export or import prices, or
both, significantly impacting the economy in question (Agenor & Aizenman, 2004; Eicher,

Schubert & Turnovsky, 2006), such as a decline in crude oil prices in exporting countries.

External shocks are transmitted through trade or financial channels. For example, a decline in
global demand leads to lower export prices in exporting countries. Changes in exchange rates,
interest rates, and capital flight also affect the economic performance of the countries concerned.
These fluctuations lead to significant adverse effects, such as a decline in economic growth in
commodity-exporting countries when their prices fall and an increase in inflation in commodity-
importing countries when their prices rise. This leads to a trade deficit, a decline in monetary

reserves, and an increase in unemployment rates (Brauning & Sheremirov, 2021; Han, 2023).

Avoiding external trade crises requires taking economic decisions to develop exports, reduce
dependence on a single commodity sector for exports, and mitigate financial shocks. This
requires relying on flexible and effective monetary and fiscal policies, such as adjusting interest

rates, exchange rate flexibility, increasing government spending, reducing taxes, and others.

An aggregate demand shock refers to a sudden increase or unexpected decrease in demand for
goods and services. It is caused by a change in one of the factors affecting demand, leading to a
shift in the aggregate demand curve (Bekaert, Engstrom, & Ermolov, 2022). This can include
changes in tax rates, changes in net exports, changes in government spending, changes in the
money supply, etc. Positive demand shocks mean an increase in one of the factors affecting
aggregate demand. This increase shifts the aggregate demand curve to the right, from ADO to
ADI, leading to a rise in the general price level from PO to P1 and an increase in real output from
YO0 to Y1. A negative demand shock means a decrease in one of the components of aggregate
demand. This decrease shifts the aggregate demand curve to the left, from ADO to AD2, leading
to a reduction of the general price level from PO to P2 and a decrease in real output from YO to

Y2, as shown in Figure 2.1.
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Figure 2.1: Positive and negative aggregate demand shocks

Source: Krugman & Wells (2009)

An aggregate supply shock refers to a sudden increase or unexpected decrease in the supply of
goods and services resulting from a change in one of the factors affecting supply, leading to a
shift in the aggregate supply curve, i.e., an increase or decrease in aggregate supply
(Bronfenbrenner, Sichel, & Gardner, 1984). Negative supply shocks lead to an increase in the
costs of factors of production, resulting in higher inflation. This means that the aggregate supply
curve shifts to the left from ASO to AS2, leading to an increase in the general price level from PO
to P2 and a decrease in real output from YO to Y2. Positive supply shocks shift the aggregate
supply curve to the right from ASO to AS1 due to an increase in production capacity, leading to a
decrease in prices from PO to P1 and an increase in real output from YO to Y1, as shown in

Figure 2.2.
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Figure 2.2: Positive and negative aggregate supply shocks

Source: Krugman & Wells (2009)
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2.2.2 Theoretical Foundation of Business Cycles

The Frenchman Clément Juglar's 1862 was the first to refer to the concept of business cycles. He
presented a model of the cycles now known as Jugler cycles, which last between seven and 11
years. This study relied on description and historical description. In 1946, Burns & Mitchell
presented a statistical scientific survey to measure, analyze, and identify business cycles using

actual data.

Economic cycles are defined as the fluctuations that economic activity experiences during the
long-term growth phase, represented by expansion followed by contraction and vice versa, which
include all components of economic activity at the same time. These cycles are repeated at

successive times and last for periods that may range between 8 and 12 years (Mankiw, 2016).
Economic cycles consist of four phases (IMF, 2017; Claessens, Kose, & Terrones, 2012):

-The expansion phase: This phase is characterized by increased GDP, higher productivity,

increased sales and investment, and lower unemployment rates.

-The boom phase (peak): This represents the peak of the economic cycle, characterized by

continued positive indicators of economic activity and nearing full employment.

-The recession phase: This follows the boom phase, during which indicators of economic activity

begin to decline and unemployment rates rise.

-The recession phase (trough): This represents the bottom of the economic cycle, characterized

by a sharp decline in GDP, high unemployment rates, and a decline in investment.

Figure 2.3 illustrates the phases of the economic cycle and output gap. The red line represents the
actual GDP, and the red dashed line represents the projected GDP. The positive output gap,
which causes inflationary pressures due to demand and supply exceeding maximum capacity, is
shown. The negative output gap indicates the presence of unutilized production capacity. (Jahan

&Mahmud,2013; Wolla,2021).
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Figure 2.3: Phases of the economic cycle

Source: Wolla (2021)

Although all economic theories agree on the effects and consequences of business cycles, they
differ in providing a unified explanation for their causes and mechanisms of occurrence. The

most essential theories explaining business cycles can be reviewed as follows:
2.2.2.1 Classical Theory

Classical theory posits that business cycles arise from a disequilibrium between supply and
demand and that correcting this disequilibrium occurs through the invisible hand mechanism,
1.e., the self-equilibrating of supply and demand. In reality, the classical invisible hand
mechanism was incapable of restoring equilibrium. This was one of the most essential criticisms

directed at the classical theory in its interpretation of business cycles (Johnson, Ley, & Cate,
2001).

2.2.2.2 Keynesian Theory

Keynesian theory emerged as a response to the global financial crisis of 1929, during which the
classical invisible hand failed to restore the balance between supply and demand to its natural
state. Keynesian theory postulated that economic activity is inherently unstable and that the
cause of economic cycles is the rigidity of prices for goods and services and the prices of
production factors, including wages (Fazzari, 2009). Therefore, prices respond with a time lag to

changes, creating a gap and disequilibrium. Consequently, according to Keynesian theory, state
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intervention is necessary to manage the economy to avoid crises (Krugman & Wells, 2018).
During periods of recession, aggregate demand must be stimulated by increasing government
spending and reducing taxes. Keynesian theory has faced numerous criticisms, including its
reliance on excessive state intervention, its disregard for negative effects such as inflation
resulting from high demand, and its neglect of the supply side, as well as its assumption of price

rigidity (Blanchard & Johnson, 2017).
2.2.2.3 Neoclassical Theory (Real Business Cycle Theory)

This theory, developed by Prescott and Kydland (1982) and Plosser and Long (1983), suggests
that monetary factors and policy have no impact on business cycles. Instead, it posits that shocks

to the productivity of production factors drive these cycles.

In other words, the main factor is the supply side, not the demand side. The shocks to the
productivity of factors of production are what lead to business cycles. A productivity shock will
lead to an increase in real wages, which in turn will increase employment and thus investment
and, consequently, production. This theory focuses on the hypothesis of rational expectations of
individuals who maximize their utility within income and production possibilities constraints.
Despite the success of the real business cycle theory in the 1980s, it has faced several criticisms
for neglecting important aspects, such as its assumption of the unimportance of monetary policy

and its neglect of the demand side (Mankiw, 2021; Romer, 2012).
2.2.2.4 New Keynesian Theory

New Keynesian theory emerged in the 1980s and 1990s, postulating that business cycles are
caused by real shocks (Mankiw and Romer, 1991; Blanchard, 2021). It came as a reaction to
neoclassical theory, which assumed market equilibrium, price flexibility, and the ineffectiveness

of monetary policy.

New Keynesian theory adhered to the assumptions of traditional Keynesian theory regarding the
prevalence of economic disequilibrium and price rigidities. It assumed the existence of imperfect
competition and imperfect markets due to a lack of information. This leads to an imperfect
response to supply and demand, which justifies intervention to address market failures. It

integrated microeconomic analysis of individual expectations within the Keynesian framework
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of instability, the effectiveness of aggregate demand, and the stimulating role of monetary policy.
According to New Keynesian Theory, business cycles are generated as a result of interactions
between the multiplier and the accelerator and the time gaps between them. Increased spending
leads to increased demand and income, resulting in excess demand. Here, producers seek to
increase output to meet the increased demand, representing the role of the multiplier. As a result
of increased output, investment increases, representing the role of the accelerator, which in turn
leads to greater economic growth. The result is a significant increase in output due to the effect
of the multiplier and the accelerator, and the chain reaction between them. Thus, expansion and

recovery occur.

In recessions, the interaction between the multiplier and the accelerator deepens and accelerates
the contraction. Declining spending leads to a decline in demand and income, and the multiplier
further reduces output. The accelerator interacts negatively, as investment declines with
declining output. With declining investment, aggregate demand declines, triggering the
multiplier's role, leading to a further decline in output, thus an accelerating recession. Here, the
state must intervene to break these successive cycles of recession through the use of fiscal and
monetary policies (Samuelson, 1939; Blanchard & Johnson, 2017; Mankiw, 2021). Neo-
Keynesian theory has been criticized for its assumption of price and wage stagnation, its inability
to predict major crises, and its assumption of absolutely rational expectations (Blanchard, 2018;

Stiglitz, 2010).
2.2.2.5 Schumpeter's Theory

Schumpeter assumed that a state of equilibrium characterizes the macroeconomy. He believed
that the factors of production are constant and that regulators care about innovation in the field of
production. He argued that innovation leads to the entry of new investors, which leads to
increased investment and total spending, and consequently, a state of recovery and a rise in the
prices of investment goods due to the inelasticity of their supply in the short term. After a while,
and as a result of increased production, prices begin to decline, leading to the withdrawal of
some investors, creating a state of stagnation, depression, and high unemployment rates. This
depression and stagnation are mitigated by the presence of innovations in the fields of

production, and thus economic cycles are repeated (Schumpeter, 1939; Freeman & Louca, 2001).
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2.2.3 Theoretical foundations for the impact of commodity prices on external shocks and

business cycles

Export commodity prices significantly impact the performance of most economic variables,
stimulating the emergence of business cycles and the impact of external shocks. The initial
response to a decline in commodity prices leads to a decrease in export revenues. This represents
the starting point for all the factors that affect economic activity, leading to the occurrence of six
potential crises: balance of payments crisis, currency crisis, debt crisis, fiscal crisis, financial
crisis, banking crisis, and comprehensive economic crisis. These crises arise through four

channels (Pinshi, 2018):
- Current Account and Currency Channel

A decline in the prices of exported goods leads to a decline in the value of exports, which in turn
leads to a decline in international reserves, a decline in the exchange rate, a decline in the value
of the local currency, and an increase in inflation, leading to a rise in the current deficit and a
decline in capital flows. This chain leads to the Balance of Payments Crisis and the Currency

Crisis.
- Public Finance and Public Debt Channel

A decrease in exports leads to a reduction in government revenue, which in turn leads to a
decline in government expenditure, which increases public debt and creates a risk of a debt crisis

and a fiscal crisis.
-Banking and Financial Sector Channel

The decline in export value leads to a decrease in bank deposits and bank credit. This weakness

in the financial and banking system leads to a financial and banking crisis.
-Economic Growth Channel

A decline in exports leads to a decrease in government spending, a decline in credit, and an
increase in inflation, leading to a decline in economic growth. This leads to the risk of a
comprehensive economic crisis, which ultimately leads to recession and economic depression.

Figure 2.4 illustrates the impact of falling commodity prices on macroeconomic indicators.
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Figure 2.4: Illustrates the impact of falling commodity prices on macroeconomic indicators

Source: Pinshi (2018)

2.3 Literature review of the commodity-based growth theories

The literature highlighting the impact of commodity exports on economic growth for countries
with high commodity exports has expanded significantly with the increase in revenues generated
by these countries from exported primary commodities. This literature generally agrees that the

prices of these primary commodities deteriorate relative to manufactured goods and that if these
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revenues are not utilized efficiently and appropriately, the revenues generated from commodity
exports will negatively impact the economies of these countries in the long run. Below are the
most important models and hypotheses that highlight the role of commodity exports in economic

growth.
2.3.1 The Prebisch—Singer Hypothesis

This hypothesis, developed by Prebisch (1950) and Singer (1950), is one of the most significant
in the study of commodity-based economic growth. It emphasizes the deterioration of the terms
of trade to the disadvantage of the primary commodity price. In the long run, the prices of
primary commodities rise at a slower rate compared to the prices of manufactured commodities.
Therefore, a greater quantity of primary commodities must be exported to obtain the same

quantity of manufactured commodities.

Prebisch (1950) and Singer (1950) asserted that the developmental stumbling blocks of
developing countries stem from their dependence on the export of primary commodities. This is
because the demand for primary commodities is insufficient to drive growth, as the income
elasticity of demand for primary commodities is lower than for manufactured goods. On the
other hand, technological progress increases the efficiency of using primary commodities, which
reduces demand. The inevitable result is lower prices and a deterioration in the terms of trade
over time, leading to weak economic performance in countries that depend on exporting primary

commodities. (UNCTAD & FAO, 2017; Deaton, 1999).

Arezki, Hadri, Loungani, and Rao (2013) aimed to test the Prebisch-Singer Hypothesis. They
examined the long- and short-term terms of trade for primary commodity prices compared to
manufactured commodities. They used 25 time series, some of which extended back to 1650.
They concluded that most commodity prices conform to the long-run Prebisch-Singer
Hypothesis, i.e., a deterioration in the terms of trade. They also concluded that volatility has

become more severe in recent times, reflecting increased instability in commodity prices.

Other empirical evidence has largely confirmed Prebisch and Singer's argument regarding the
deterioration in the terms of trade (Hadass & Williamson, 2003; Harvey et al., 2010; Collier &
Goderis, 2007; UNIDO, 2009). Real primary commodity prices tend to decline in the long run

compared to imported manufactured goods. While a recovery in commodity prices somewhat
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improves the terms of trade compared to manufactured goods, it does not eliminate their decline.
Relying solely on the export of primary goods appears to be an impractical idea for achieving the

desired economic growth.

Accordingly, other studies (Blattman et al., 2007; Hausmann et al., 2007; Chenery & Syrquin,
1975) have suggested that to avoid the adverse effects of commodity price instability, countries
should diversify their economies, shift toward industrialization, and encourage industries that
reduce dependence on imports. They should also diversify exports, particularly those with high
added value. These studies found that countries with a diversified export structure were better

able to mitigate the adverse effects of commodity price fluctuations.
2.3.2 The Harberger-Laursen-Metzler (HLM) Effect

The Harberger-Laursen-Metzler (HLM) Effect links changes in the terms of trade with national
saving and the current account balance. This idea was developed in the 1950s to explain the
dynamic impact of commodity price fluctuations on open economies. Laursen & Metzler (1950)
demonstrated that a deterioration in the terms of trade leads to a deterioration in the trade balance
by reducing national saving. Harberger (1950) demonstrated the effect of a decline in real

income resulting from a deterioration in the terms of trade on consumption and saving behavior.

The Harberger-Laursen-Metzler (HLM) Effect assumes that the economy is open, that saving
and consumption are flexible, that prices are inelastic in the short run, that consumption depends
on current income rather than permanent income, and that there are no immediate changes in

fiscal or monetary policy (Persson & Svensson, 1985).

The Harberger-Laursen-Metzler (HLM) Effect is commonly used to understand balance of
payments deficits. It provides a good explanation of the behavior of rentier states and their
vulnerability to commodity price fluctuations, and it illustrates the relationship between external
shocks and the financial behavior of the country in question. Understanding commodity
economic cycles and supporting "Dutch Disease" models that study the impact of resource

exports on the macroeconomy.

The Harberger-Laursen-Metzler (HLM) Effect emphasizes that a decline in export prices or a

rise in import prices leads to a deterioration in the terms of trade. Consequently, fewer imported
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goods are purchased for the same amount of exports. As a result, real income declines.
Individuals attempt to maintain their consumption levels by reducing savings, and the current

account deficit also increases according to the following mechanism:
Terms of Trade ¥ — Real Income ¥ — Saving 4 — Current Account ¥
Conversely, when the terms of trade improve:

Terms of TradeT — Real IncomeT— SavingT — Current Account T

In oil-producing countries, when oil prices decline, the terms of trade deteriorate, export
revenues decrease, and while government consumption typically remains unchanged, savings
decline, creating a current account deficit. This creates a need to borrow or withdraw from
foreign exchange reserves, and the local currency weakens. When import prices rise while oil
export prices remain unchanged, the result is a deterioration in the terms of trade and a widening
current account deficit. This deficit may be offset by external borrowing or money printing. In
practice, some studies have confirmed that this effect is most pronounced in developing countries
that export primary commodities (such as oil or minerals). At the same time, it is less

pronounced in advanced economies (Gruss & Kebhaj, 2017).

Several studies support the existence of the Harberger-Lursen-Metzler (HLM) effect and its
impact on current account dynamics in commodity-dependent economies. In his study of the
Polish economy, Piotr Misztal (2012) demonstrated the existence of the Harberger-Lursen-
Metzler (HLM) effect, noting that temporary shocks had a greater impact on current account
volatility than permanent shocks, reflecting the nature of economies that depend on commodity
exports. Otto (2003) supports this finding with a cross-country analysis, showing that terms of
trade shocks lead to changes in the trade balance consistent with the predictions of the HLM
effect. On the other hand, Persson and Svensson (1985) add theoretical depth through a dynamic
model that explains how current accounts respond to changes in terms of trade over time,

strengthening the theoretical and empirical credibility of the HLM effect.

At the same time, the HLM Effect has faced several criticisms. Some studies have questioned
the validity of the Harberger-Laursen-Metzler effect under conditions such as foreign trade

volatility, financial market constraints, or when studying developing economies (Sen &
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Turnovsky, 1988; Huang & Meng, 2007; Idrees & Tufail, 2012). Obstfeldt and Svensson (1984)
argued that if individuals plan their lifetime consumption based on permanent income, saving
may not decrease, weakening the HLM effect. Regarding price elasticity, prices are not
necessarily inelastic, and automatic adjustment may occur without a significant impact on the

current account.
2.3.2 The Solow-Swan Model with Commodity Inputs

The Solow-Swan model is one of the most important models of economic growth developed in
the mid-20th century. It explains how labor and capital influence technological progress in
generating long-run growth. The Solow-Swan model can be represented as follows (Solow,

1956; Swan, 1956):

Y = A K¢ L'

Where:

Y is GDP

A is technological progress

K is the capital

L is the labor

and a is the elasticity of output relative to capital (the share of capital in output).
The most important features of this model are

- The marginal returns to capital and labor decrease over time.

- In the long run, at steady state, consumption equals investment. At this point, technological

progress becomes the determining factor for economic growth.

The original Solow-Swan model did not include natural resources. However, during the 1970s,
energy markets experienced significant fluctuations due to the first oil price shock in 1973 and
the second in 1979. Therefore, there was a need to revisit this model to include natural resources

such as oil and gas, making it more comprehensive and better representing the growth issues of
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developing countries that export natural resources, as natural resources are an essential source of
revenue and investment, and they affect productivity and income. Stiglitz (1974) proposed
adding natural resources to the model. Thus, the modified Solow-Swan model, which includes

natural resources, becomes as follows:

Y= A K* L"*RY

Where:

R is the natural resources

v is the elasticity of output for natural resources.

Natural resources have a direct, positive impact on GDP and an indirect impact if their returns
are used to develop technology and labor (Hartwick, 1977). However, if resources are not used
efficiently, the so-called resource curse will emerge. This will result in widespread
administrative corruption, weakening the country's institutional structures, and diverting depleted
resource revenues toward government consumption spending rather than capital formation.

Furthermore, GDP declines as a result of resource depletion.

Studies based on the Solow-Swan model, which includes natural resources, have shown that an
economy can maintain sustainable growth if these resources are used efficiently by investing
their returns in capital formation and labor development. They have warned against long-term
reliance on non-renewable resources because they are not sustainable (Stiglitz, 1974; Solow,
1974). Perhaps the best successful example of achieving optimal use of non-renewable resources
is the experience of the Norwegian Sovereign Wealth Fund, which succeeded in maximizing the
benefit from oil wealth and avoiding the effects of Dutch disease and the resource curse. The
same is what Indonesia did during the 1970s by using oil revenues to develop infrastructure,
develop and enhance the skills of the labor force, and follow economic diversification policies
(Hill, 1996; Booth, 1998), while many other countries that export minerals suffer from the

negative effects of the role of these revenues.

The importance of this model lies in its application to studying and evaluating economic
developments in countries whose economies depend on the export of non-renewable resources. It

explains the weak economic growth of these countries despite their high revenues. It is
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considered a successful analytical tool that pushes towards wise management of non-renewable
resources to transform them into a practical element in stimulating the economy by investing part
of the returns of these resources in developing material and human capital and technological
advancement, which helps in diversifying the economy, developing infrastructure, and slowing
the depletion of non-renewable resources. Without this, the economy remains afflicted with the
resource curse and exposed to fluctuations in revenues as a result of external shocks to which the

prices of these resources are exposed, which makes the economies of these countries unstable.

2.3.4 Dutch disease

Dutch disease arises from any large inflow of cash into the economy. The effects of Dutch
disease have been evident in many countries for a long time. Spain suffered from it in the
sixteenth century and Australia in the 1850s (Ebrahimzadeh, 2020). This disease also appeared in
oil-exporting countries in the 1970s as a result of rising oil prices. Dutch disease is summarized
by a sudden increase in income or massive cash flows, resulting in severe effects on traded

sectors, particularly industry and agriculture.

To clarify the mechanism of influence of the Dutch disease on economic sectors, the sectors have

been divided into three main sectors (Brahmbhatt et al., 2010):

- The booming export sector: It is represented in the export of natural resources to international

markets, so the prices of this sector are set in the world market.

- The traded sector: This sector produces goods destined for domestic and foreign consumption,
so it is exposed to international competition and is usually represented by manufacturing and

agricultural activities. The prices of this sector are set in the world market.

- The non-traded sector: It is a sector that is produced for the local market, and its products do
not enter international trade because of the nature of these goods or the high transportation costs.
Therefore, it is not exposed to global competition and is usually represented by some service
activities such as housing, building and construction, and social and personal development

services. So, the prices of this sector are set in the domestic economy.

Increased income leads to Dutch disease through two types of effects: the expenditure effect and

the resource mobility effect. The mechanism of the expenditure effect depends on the types of
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exchange rates. If exchange rates are floating, the exchange rate will rise due to increased foreign
exchange inflows; this means that the value of the domestic currency rises through an
appreciation of the nominal exchange rate, not domestic prices. If exchange rates are fixed, the
resulting increase in expenditure will increase aggregate demand, leading to higher domestic
prices. In both cases, the competitiveness of domestic products will weaken, with exports to
other countries halted due to the high prices of these products. At the same time, domestic
demand will shift to imported products due to their lower prices. The inevitable result is a decline
in the traded sectors. Resource movement can be summarized as declining returns in the traded
sectors, leading to a shift in factors of production toward the non-traded sectors and toward the
booming sector (Al-Asadi & Rodhan, 2014). The influence of Dutch disease can be summarized.

in Table 2.1.

Table 2.1 : Summary of Dutch disease symptoms

Output Employment Wage Price

Resource movement effect

oil sector + + + given

manufacturing sector - - + given

services sector = - + +
Spending effect

oil sector - - + given

manufacturing sector - - + given

services sector + + + +
Combined effect

oil sector indeterminate indeterminate + given

manufacturing sector - - + given

services sector indeterminate indeterminate + +

Source: Nienke & Kalcheva, (2007)

2.4 Theoretical foundations of the economics of exhaustible resources

Since crude oil is a depletable and scarce resource, it is necessary to maximize its use through
optimal extraction and maximize its current and future value by predicting price and production
trends, as well as the expected period for oil depletion. The depletion of resources has attracted

significant attention, prompting numerous studies that address the economic implications of

30



depletion under the umbrella of the economics of depleted resources, with oil being a primary
focus due to its importance in contemporary economic life. One of the fundamental aspects
addressed by the economics of exhaustible resources is the rent, as the price of crude oil must
include a depletion rent because the use and extraction of a barrel of oil will lead to a decrease in

oil reserves (Khanna, 2003).

Since this study addresses the impact of crude oil price fluctuations on the economies of oil-
producing countries and provides economic policymakers with proposals and solutions, the
majority of which are related to the management of this depleting resource, it becomes necessary
to shed light on the models that address the optimal path for crude oil production. Many models
have studied this issue, such as Lewis Cecil Gray, who discussed the issue of depletion in his
study entitled "Rent under the Assumption of Exhaustibility," published in 1914 (Gray, 1914).
Harold Hotelling's model, which discussed the pricing of the scarce resource in his study, "The
Economics of Exhaustible Resources," published in 1931; the Hubbert model, which discussed
depletion in his study, "Nuclear Energy and the Fossil Fuels," published in 1956; and other
models, as Moroney & Berg (1999) and Kaufmann & Cleveland (2001). This study has focused

on Harold Hotelling's and Hubbert's models because they are the most relevant to this study.
2.4.1 Hotelling's Rule

American economist Harold Hotelling” highlighted the issue of optimal extraction of exhaustible
resources, primarily crude oil, in his paper, "The Economics of Exhaustible Resources,"
published in the Journal of Political Economy in 1931. The basic idea of the model is to achieve
optimal exploitation of exhaustible resources by maximizing the current value of all future
profits (Ederington et al., 2011). Crude oil prices should be equal in the current year and future
years by discounting future values using the real interest rate. This is the rule known as
Hotelling's Rule, which states that the price of crude oil must grow at a rate equal to the interest
rate, assuming a competitive market. Whereas under a monopoly, marginal revenue must grow at
a rate equal to the interest rate because its reserves continually decline over time. Therefore, the

price of a barrel next year must be equal to its price this year, plus the opportunity cost, which is

* Harold Hotelling (1895-1973) was an influential American economist and mathematical statistician, known for
Hotelling's rule in economics and Hotelling’s lemma (see Darnell, 1988)
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the interest rate that can be obtained from investing its value this year in various investment

areas, such as saving in banks, investing in bonds, etc. (Hotelling, 1931).

According to this mechanism, Hotelling explained the optimal use of crude oil, including its
price and production quantity for each future period, to achieve maximum benefit from it as a

depleted resource.

Hotelling based his rule on several assumptions, the most important of which are the stability of
the size of crude oil reserves, the availability of current and future demand for crude oil, and the
assumption of the non-renewable nature of crude oil, which requires its optimal use across
different periods. Therefore, he preferred to use dynamic analysis rather than static analysis,
which is used when studying inexhaustible resources, in addition to the assumption of a stable
interest rate. Hotelling's rule can be formulated mathematically in a competitive market as

follows:

R=MR - MC

Where:

R is the crude oil rent

MR is the marginal revenue
And MC is the marginal cost

The optimality condition can be formulated as follows:

Rl R-g R'i Rn

A I T Rl Ry R G

Where:
Ro is the initial (or current) value
R is the future value

r is the interest rest
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That is, the optimal condition for extracting and selling crude oil is that the future value is
discounted at the interest rate where the value of oil rent is equal across different periods. For
simplification, Hotelling assumed that the interest rate is constant and that the costs of
production, compared to the price of crude oil, are negligible, allowing them to be neglected.
Therefore, the price of crude oil can be calculated at any time through the following equation

(Devarajan & Fisher, 1981):

Pi=Poe""

Where:

P is the price at time t

Py is the price at the current time

e is Euler's number

r is the prevailing interest rate

t is the number of years (t=1, 2, 3...T)
T is time until oil runs out.

If the price in 2025 is $70 and the risk-free interest rate (ten-year US Treasury bond yield) is

4.3%, then the price of crude oil in 2030 can be calculated as follows:
P2030 =Pao2s e "

Paozo =70 € 0043 %5

P2030 =70 *1.24 = 86.74

If producers expect the price of crude oil in 2030 to be less than $86.74, it would be better for
them to extract as much as possible now and invest the proceeds in various investment areas that
generate returns equal to the interest rate, which represents the opportunity cost. However, if
they expect the price of crude oil to be higher than $86.74, they will restrict production now and

expand it in the future to benefit from higher prices.
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Hotelling also focused on the impact of monopoly on prices and production, as global oil
markets are almost monopolistic. Here, Hotelling assumed that what should grow at the same

interest rate is marginal revenue, not net price (i.e., rent), according to the equation below:

MR,

M Ty

MRy is the present value of marginal revenue
MR, is the future marginal revenue at time n
r is the discount rate

n is the number of periods

That is, the present value of marginal revenue must equal marginal revenue over different

periods, discounted at the interest rate.

Hotelling believed that following the competitive market in the global oil markets would lead to
the rapid depletion of crude oil. As the initial price of crude oil is a given, the producers cannot
control it. Usually, according to Hotelling, this price is low and increases at approximately the
real interest rate. In monopoly markets, the initial price is high and increases with the interest
rate. Therefore, the consumption of crude oil is at a lower rate because the producers sell smaller
quantities at a higher price. Therefore, the depletion of oil is at a lower rate compared to the
competitive markets (Kronenberg, 2008). Consequently, it is in the interest of the producers to
group and form cartels to achieve their interests. Figure 2.5 shows the price path and the

depletion rate in competitive and monopolistic markets.
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Figure 2.5: Monopolistic vs. competitive price paths.
Source: Griffin & Teece (1982)
The Hotelling model has many advantages that make it a leading model for explaining the

optimal use of crude oil. These advantages include

1. Establishing a methodological foundation for achieving the optimal use of crude oil, which

relies on the nature of the market and dynamic analysis rather than static analysis.
2. The model describes the behavior of crude oil prices in a logical, statistically testable form.

3. The model uses essential indicators, such as interest rates, that can be relied upon to determine

the current and future value of crude oil prices (Slade & Thille, 2010).

Despite these advantages, the model has faced numerous criticisms due to its inability to explain
the actual behavior of crude oil markets in many cases. These criticisms include (Chapman,

1993):
1. It neglects the possibility of increased reserves due to new exploration.

2. The model does not take into account technological progress in determining production costs
and prices, as well as changes in interest rates, which are constantly changing and do not remain

constant.
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3. The model assumes constant demand for crude oil, which is not a realistic assumption.

To overcome these criticisms, many economists have introduced new variables to obtain more
accurate explanations of the behavior of crude oil markets. In 1978, Pindyck made suggestions
that indicate the instability of reserves, demand for crude oil, and extraction costs (Pindyck,
1978). Therefore, he concluded that crude oil prices may fall and then rise again, rather than

continuing in an upward trend.

In 1982, Salde introduced the element of technological development as an important factor to
explain the behavior of crude oil markets, as this leads to an increase in reserves and a decrease
in production costs. This is why prices are volatile and not stable in a specific direction, and are

sometimes on a downward path (Slade, 1982).

Khanna (2000) presented a more realistic view that considers changes in the discount rate and
environmental and regulatory constraints. She assumed that prices do not rise at the same rate as
interest rates and that production is affected by environmental and regulatory policies. Therefore,
Khanna added an update to Hotelling's model that enables a broader understanding of the
interactions between investor behavior, the exploitation of natural resources, policies, and

scarcity (Khanna, 2000).

Finally, it can be said that Hotelling's model illustrates the features of successful oil policy by
linking current production policies with future production policies, achieving a fair price for oil
while considering future opportunity costs. Therefore, oil policymakers should consider

Hotelling's model to achieve optimal use of this depleting resource.
2.4.2 Peak Oil Theory (Hubbert Peak Theory)

Hubbert* assumed that the peak of oil production would occur 35 to 45 years after the peak of oil
exploration. In a report submitted to the American Petroleum Institute in 1956, Hubbert studied
oil production and oil reserves in the United States and the world. He indicated that the peak of
oil discovery in the United States occurred in the late 1930s, that peak production would happen
in the early 1970s, that the peak of global production and the peak of oil exploration occurred in

* Marion King Hubbert (1903—-1989) was an American geologist. He worked with Shell. He made many important
contributions to petroleum geology, most notably the Hubbert curve and the Hubbert peak theory (see Barnhart,
2023).
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the 1960s, and that the peak of global crude oil production would happen in the year 1970
(Laherrere, 2000). This study was widely used in the oil field in what was later known as the
peak oil theory.

Hubbert predicted that oil production in all fields would, over time, be in the form of a bell-
shaped curve, with both sides of the curve being symmetrical. Oil reserves are expected to
continue rising due to technological advancements, which in turn increase production.
Production reaches its maximum when half of the oil reserves are extracted (Barnes, 1993). This
point is the midpoint towards oil depletion and the beginning of the end of the era of cheap oil,
which will be in scarce supply in the future. After that, production begins to decline gradually,
and then oil heads towards depletion. Therefore, Hubbert's peak is not the point of depletion but
rather the beginning of the decline in oil reserves and oil production.According to Hubbert, crude

oil production goes through three stages (Tamar, 2016 & Laherrére, 2000) :
1. The pre-peak stage

In this stage, crude oil production increases rapidly due to the low costs of production and its
high return as a result of the high quality of the oil. At the beginning of production, oil is easy to

extract due to its natural flow and proximity to the Earth's surface.
2-The peak stage (Hubbert peak)

It is the stage at which production reaches its peak, and the reserves are halved. After that,

production begins to decline, and prices start to rise as a result of the decrease in supply.
3-Post-peak stage

In this stage, oil production gradually declines, and its price rises steadily due to increasing
production costs. This is because production is concentrated in the most technologically complex
and lower-quality regions, meaning production costs rise to the point where production is no

longer economically viable.

Figure 2.6 represents the Hubbert Curve for the United States, where the vertical axis represents
reserves and oil production in BBLS, and the horizontal axis represents the years. Hubbert

predicted that the United States would reach peak production in early 1970, with daily
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production of 8.2 Mb/d and an annual production rate of approximately 3 BBLS. Hubbert's
predictions were close to reality, with daily production reaching approximately 9.5 Mb/d and a
yearly production rate of 3.5 BBLS in 1970 (Towler, 2014). Production then gradually declined
until it reached 6.5 Mb/d in 1995 and then 5 Mb/d in 2008. This gave some credibility to
Hubbert's model regarding his expectations for the peak in the US until 2008.

Hubbert's predictions regarding global reserves and production were not close to reality. While
Hubbert predicted that oil exploration would peak in the 1960s (see Figure 2.7), the reality on the
ground was different. Oil reserves rose from 291 BBLS in 1960 to 643 BBLS in 1980, 1.2
trillion barrels in 2000, and 1.567 trillion barrels in 2024. Additionally, his prediction that global
crude oil production would reach its peak in 2000 did not come true. While he expected
production to reach 12.5 BBLS, or 34 Mb/d, in 2000, actual production far exceeded that,
reaching 27 BBLS, or 74 Mb/d. And this was not the peak of production, as it rose to 31 BBLS,
or 85 Mb/d, in 2015, and 36 BBLS, or 102 Mb/d, in 2024 (EIA, 2024 & OPEC, 2024a). This

casts some doubt on the realism of Hubbert's theory.
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Figure 2.6: Ultimate US oil production based on a reserve assumption of 150 and 200 BBLS
Source: Hubbert (1956)
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Figure 2.7: Ultimate world oil production based on a reserve assumption of 250 and 200 BBLS

Source: Hubbert (1956)
Hubbert based his determination of the expected lifespan of oil on the following equation:

. . Proven reserves (R)
Expected lifespan of oil =

Annual production rate (P)

Proven reserves (R) refer to the quantity of technically and commercially recoverable crude oil at
a level of 90% or more. In contrast, the annual production rate refers to the amount of crude oil

produced annually.
For example, the expected lifespan of Iraqi oil in 2024 can be calculated as follows:

145 BBLS
Expected lifespan of Iraqi oil (2024) = 156 BBLS — 92.4 years

Table 2.2 shows the expected lifespan of crude oil in the countries with the highest production
rates and crude oil reserves in the world, except Venezuela and Iran, whose current production
rates cannot be relied upon to calculate the expected lifespan of oil due to the fluctuation of their
production as a result of geopolitical conditions. The table shows that Kuwait has the highest
expected lifespan of 100 years, followed by Iraq with 92 years, based on production and reserve
estimates for 2024. Based on global production and reserve rates for 2024, the expected lifespan

of global oil is likely to extend to 47.6 years.
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According to approximate estimates, the total amount of crude oil consumed from the beginning
of commercial use of oil in 1859 until 2024 amounts to 1.6 trillion barrels, including 31 BBLS
during the period 1859 to 1950, 700 BBLS during the period 1951 to 1999, and 850 BBLS
during the period 2000 to 2024. This means that nearly half of the proven reserves have been
consumed (Energy Institute, 2025). As for unproven reserves, which include probable reserves®,

possible reserves™ , and potential resources

expects them to reach between 650 and 1100 BBLS (USGS, 2006).

their estimates vary. The US Geological Survey

Table 2.2: Oil Lifespan by Country (2024)

. Annual

Country Z;c};v;g)Reserves PDri)lii}lllction Mb/d Production Lifespan (Years)
(BBLS /Y)

Kuwait 101 2.78 1.02 100
Iraq 145 4.52 1.63 92.4
Canada * 168 5.93 2.16 78
Saudi Arabia 267 10.69 3.90 68
UAE 98 4.15 1.51 65
Russia 80 10.5 3.83 21
China 26 5.05 1.85 14
Brazil 14 4.22 1.54 9
USA** 69 21.75 7.94 8.7
World*** 1791 101 36.87 47.6

*Includes technical and commercially recoverable oil sands. **Includes technically and commercially
recoverable shale oil. ***Includes US shale oil and Canadian oil sands.

Source: Author's compilation based on OPEC (2025b) & EIA (2013)

* Probable reserves are those reserves with a technical and economic probability of being extracted greater than 50%
** Possible reserves are those reserves with a technical and economic probability of being extracted of less than 50%

*** Prospective resources are those resources that are technically and economically difficult to extract under current
conditions
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The most important features of Hubbert's model can be summarized as follows:

1- From a practical standpoint, the depletion events experienced by many countries support
Hubbert's assumptions. In Indonesia, oil production peaked in 1991, reaching 1.6 Mb/d, then
gradually declined to 0.52 Mb/d in 2024. In the United Kingdom, production peaked in 1999 at
2.7 Mb/d, then gradually declined to 0.58 Mb/d in 2024. Peak production also occurred in
Australia in 2000. Norway reached its highest production level in 2001, at 3.2 Mb/d, then
gradually declined to 1.8 Mb/d in 2024. In Mexico, production peaked in 2004 at 3.8 Mb/d, and
then decreased to 1.5 Mb/d in 2024.

In the United States, production peaked in 1970 at 9.6 Mb/d, then gradually declined until it
reached 5 Mb/d in 2008. During this period, the United States transformed from an exporter to an
importer. By comparing Hubbert's forecasts with actual results, we find that there is a match
between the shoulders of the curve in the United States, as the production of the 1990s is similar
to the production of the 2000s at about one billion annually, and the production of the 1950s and
the production of the 1970s at about two billion, except for some deviations. Thus, the Hubbert
model is entirely consistent with the American situation until 2008, when the use of horizontal
drilling and hydraulic fracturing techniques led to a dramatic change in American shale oil
production. Therefore, production gradually increased until it reached 13.2 Mb/d in 2024 (OPEC,
2025b).

2-The model accurately describes the production stages of oil wells. Historically, field
production reaches its maximum when the reserve approaches half. This gives decision-makers
the ability to make appropriate decisions and develop plans more realistically (Szklo et al.,

2007).

3- Hubbert's model provides a more accurate explanation of the reality of peak oil. Considering
oil as an inexhaustible resource and that supply will meet demand in the future, in any case, is far

from reality (Laherrere, 2000).

Despite the Hubbert model's advantages, notably its predictions regarding peak production in the
United States, it has been criticized for several reasons, including: 1. It overlooks the impact of
technological developments on the potential to increase conventional oil production, on the one

hand, and the possibility to expand unconventional oil production, such as shale oil in the United

41



States, Canadian sandstone oil, and offshore oil on the other hand, in addition to the development
of hydraulic fracturing and horizontal drilling technologies, which have led to significant leaps in
US shale oil production, with production reaching 12 Mb/d in 2024, up from 0.4 Mb/d in 2007.
After it was believed that the peak of US crude oil production was in 1970 at 9.6 Mb/d, it rose
again to 13 Mb/d in 2024 (Rodhan, 2023), which makes the peak of oil production in the United
States much further than Hubbert expected.

2-The Hubbert model was not comprehensive, as it ignored geopolitical developments, climatic
factors, and structural developments in the management of the oil industry, which can
significantly affect the determination of peak production. In Venezuela, which has the largest oil
reserves in the world, with more than 303 BBLS, its production did not exceed 0.9 Mb/d in 2024.
The reason for this is the geopolitical challenges that limit its ability to increase its production
and export capabilities. The same thing happened with Iran, which has reserves of up to 208
billion BBLS. Its production in 2024 did not exceed 3.2 Mb/d, while Saudi Arabia, which has
estimated reserves of 267 BBLS, had production in 2024 that exceeded 9 Mb/d. Also, the
Hubbert model cannot be applied to the behavior of the OPEC organization because its decisions
are affected by geopolitical factors and aim to achieve specific economic policies, such as
creating balance in the oil markets. Therefore, the assumption that the geological factor is the

only factor determining production and depletion is far from reality.

3- The production curve does not necessarily have to be symmetrical. The rate of production
increase before reaching the peak may be higher than the rate of production decline after
reaching the peak, depending on the nature of the oil fields in terms of their size and geological

complexity (Bardi, 2005).

4- The inaccuracy of reserve estimates hinders the work of Hubbert's model and limits the
accuracy of its estimates. Often, discovered reserves in fields change after several years, in
addition to the presence of several discoveries. Therefore, global reserves have multiplied more

than five times between the years 1960 and 2024 (OPEC, 2025b).

Controversy over the Hubbert model escalated in the 2000s as a result of the increasing demand
for crude oil and its high prices, which exceeded $140 per barrel in mid-2008. While some

studies confirmed the accuracy of the Hubbert model's predictions, stating that production had
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peaked or was close to it and that production would decline annually by 1-2% (Campbell &
Laherrere, 1998; IEA, 2003; Bakhtiari, 2004; Simons, 2008; Deffeyes, 2010), other studies
confirmed its inaccuracy and that there would be no peak in oil production soon, at least

(Ahlbrandt & Klett, 2000; Maugeri, 2012; OPEC, 2025a; Schenk, Mercier, et al., 2025).

Despite the flaws and failures that the Hubbert curve has suffered from, the model is based on
logical foundations, and what we see of the accelerated growth in demand for crude oil will
eventually lead to the depletion of oil. Here, oil policymakers must think strategically about the
extraction and consumption of oil wealth and achieve its optimal use. A successful oil policy
must work to extend the life of the cash resource by taking into account the available reserves

and reducing their depletion rates.
2.5 Review of empirical literature

Hamilton's study (1983) is one of the most important studies that examined the impact of oil
shocks on economic performance. He studied the influence of oil shocks on the economic
performance of the United States during the period extending from World War II until 1982
using the VAR model. He found that seven of the eight recessions were preceded by increases in
oil prices. Eltony and Al-Awadi (2001) investigated the impact of oil price changes on the
Kuwaiti economy using the (VAR) and (VECM) models on seven economic variables for the
period 1984-1998 using quarterly data. The estimated results indicate a strong link between
economic variables and oil prices, as well as that the causal relationship goes from oil prices to
other variables. The variance analysis showed that 45% of variations in government spending

and oil revenues are caused by oil prices.

Rautava (2003) examined the effect of oil price shocks on the Russian GDP for the period from
1995 to 2002 using the cointegration techniques (VAR) model. The results show that the Russian
economy still relies heavily on oil revenues, as A 10% increase in oil prices increases GDP by

2.2%, and a 10% decrease in the exchange rate increases GDP by 2.4%.

Jimenez and Sanchez (2005) studied the impact of oil shocks on the economic growth of OECD
countries from 1972 to 2001 using Granger causality and the VAR model. The sample used for
the study is mostly industrialised oil-importing countries except for the United Kingdom,

Norway, and Canada, which were oil importers until 1980 and, after that, became oil exporters.
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They found that the economic growth of all oil-importing countries, as expected, is negatively
affected by rising oil prices and positively by their decline, with the exception of Japan, which
was positively affected by the rise in oil prices, and this was justified by the circumstances that
characterised the Japanese economy during the study period. Regarding the exporting countries,
they showed different behaviours. In the United Kingdom, the effect of the increase in oil on
economic growth was negative, contrary to what was expected. The reason for this was damage
to the export sector because of the rise in the exchange rate resulting from the Dutch disease. The
impact was positive when oil prices decreased. In the case of Norway, the effect was positive in
both cases, when oil prices rose and when they fell. The reason for this is due to the rational
management of oil revenues by investing them in the activities of the Norwegian Sovereign Fund
(Government Pension Fund of Norway), which was able to successfully spare the Norwegian
economy from the effects of negative fluctuations in oil prices. The decline in oil prices harmed
the Canadian economy's growth, which reflects Canada's transformation from an importer to an

oil-exporting country since the beginning of the 1980s.

Conado and De Gracia (2005) used cointegration and Granger causality tests to study the impact
of crude oil price fluctuations on economic activity and inflation from Q1 of 1975 to Q2 of 2002
for six Asian countries. They discovered that oil shocks only affected economic activity and
inflation in the short term. Furthermore, they determined that the reaction of Asian nations to
fluctuations in oil prices differed between them, Olusegun (2008) examined the effect of oil price
shocks on Nigeria's macroeconomic variables, namely, GDP, oil price, current and capital
government expenditure, consumer price index, oil revenue, and money supply, using (VAR)
approach and annual data from 1970-2005. The study shows that oil price fluctuations contribute
significantly to the volatility of the gross domestic product and oil revenues. At the same time,

there was no significant impact on government spending, price levels, and money supply.

Farzanegan and Markwardt (2009) investigated the impact of fluctuations in crude oil prices on
the Iranian economy during the period Q2 1975 to Q4 2006 by applying the VAR approach.
They found that inflation increases significantly as a result of both positive and negative oil
shocks. As for the growth of industrial production, it grows because of the impact of positive
shocks. Although oil shocks did not affect government spending, they finally concluded that the
Iranian economy was infected with Dutch disease. Ito (2010) applied the VAR approach to study
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the influence of oil price shocks on macroeconomic performance in Russia for the period from
Q1 1994 to Q3 2009. He concludes that in the long run, an increase in crude oil prices of 1% will
be offset by the increase in economic growth, which increases by 0.46%, and the exchange rate,

which increases by 0.17%, with a slight rise in inflation.

Aktas et al. (2010) studied the impact of oil price fluctuations on the Turkish economy, an oil
importing country, using the VAR model and annual data for the gross national product, the ratio
of exports to imports, unemployment, and inflation from 1991 to 2008.008. They concluded that
the rise in oil prices led to higher inflation and unemployment and a decrease in the ratio of
exports to imports, and there was no significant impact on the gross domestic product. Berument
et al. (2010) investigated the relationship between oil price shocks and economic growth in some
importing and exporting countries in the North African and Middle Eastern regions using data
from 1952-2005 and the VAR model. They concluded that increases in oil prices positively
impact economic growth for Syria, Qatar, United Arab Emirates, Oman, Kuwait, Libya, Iraq,
Algeria and Iran, which are crude oil producing countries. It did not affect the economic growth

of other countries, such as Tunisia, Morocco, Jordan, Egypt, Djibouti, and Bahrain.

Emami and Adibpour (2012) explained the effect of oil revenue fluctuations on GDP growth in
Iran from 1959 to 2008 using the SVAR model. They concluded that an increase in oil revenues
leads to a rise in GDP growth and vice versa. However, the negative impact of the decrease in oil
revenues is noted to outweigh the positive effects of their height, and according to their opinion,
the curse is due to the phenomenon of Dutch disease. To avoid the adverse impact of fluctuation
of oil revenues, they call for the establishment of a sovereign fund to achieve economic stability

and save and diversify the economy.

Cashin et al. (2014) used the IRF, the VAR model and the elasticity of oil prices to distinguish
between the effect of the increase in oil prices resulting from a supply deficit and the impact of
the rise in oil prices resulting from an increase in demand for 38 countries for the period from Q2
1979 to Q2 2011. The results show a difference in the effects of shocks resulting from a supply
deficit and the consequences of shocks resulting from excess demand. At the same time, there is
a difference in the responses of oil-exporting countries to those importing it. The rise in oil prices
resulting from the supply deficit leads to a decline in economic activity in oil-importing

countries, and the opposite occurs in oil-exporting countries. The increases resulting from
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surplus demand led to higher interest rates, an increase in real output, and increased inflation

rates in both oil-importing and exporting countries.

Moshiri (2015) used the VAR model to demonstrate the impact of oil price shocks on economic
growth, inflation rate, and exchange rate for the period 1970-2010 in nine oil exporting
countries, three of which were advanced, namely Canada, the UK, and Norway, and six were
developing. The study concluded that volatility in oil prices does not significantly impact
economic performance in developed countries, unlike developing countries, and the reason for
this is the development in the economic structure of developed countries. Nusair (2016) studied
the impacts of oil price shocks on the GDP of the Gulf Cooperation Council countries using the
(NARDL) model. The results indicate that the GDP of the GCC countries is significantly
positively affected by the increase in oil prices. However, the decline in oil prices did not
significantly affect GDP, except in the case of Kuwait and Qatar. The results generally show that
higher oil prices have a more important positive impact on GDP than the negative impact of

lower oil prices.

Kitous et al. (2016) examined the impact of oil prices on macroeconomic variables in major oil-
exporting countries, focussing on the decline in oil prices in 2016 using descriptive statistics. The
findings show that GDP growth, the value of exports, government revenue, and other economic
variables are significantly related to the price of oil. For example, a 60% decrease in oil prices
could reduce Russia's GDP by about 4.4%, approximately -8.6 % for Kuwait and the United
Arab Emirates, -14.5% for Saudi Arabia, and 8.5% in sub-Saharan Africa. The study concluded
that the continued decline in oil prices would not only affect the economic conditions of these
countries but would go beyond destabilising their political stability. They provided an example
of this: migration from these countries in 2015, after the price decline in 2014. The last
conclusion that justifies immigration in these countries is the decline in oil prices. This is an

incorrect conclusion, and the immigration problem is due to broader and more profound reasons.

Rotimi and Ngalawa (2017) applied the P-SVAR technique to assess the impact of oil price
shocks on the economic performance of oil-exporting countries in Africa from 1980 to 2015.
This study used seven variables: oil price shocks, unemployment exchange rate, bank rate,
money supply, and inflation. The study concluded that changes in oil price greatly impact the

economic variables of African oil exporting countries, and this effect is transmitted to economies
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through the monetary intermediary. Therefore, it was suggested that a thoughtful monetary

policy be used during positive oil shocks.

Yildirim and Arifli (2021) used the VAR model to explain the impact of oil price shocks on
inflation, trade balance, and economic growth in Azerbaijan during 2006-2018. They concluded
that lower oil prices resulted in a decline in economic activity, an increase in inflation, and a

decrease in trade balance.

Belloumi et al. (2023) examined the impact of oil price fluctuations on GDP and inflation rates
in Saudi Arabia over the period 1980-2021 using the ARDL model. The results indicated that
higher crude oil prices lead to an increase in Saudi GDP in the long run, while lower crude oil
prices do not lead to lower growth in either the short or long term. Regarding inflation, the
results were symmetric, as higher oil prices led to higher inflation and vice versa. They

recommended adopting economic diversification policies to avoid these negative effects.

Ben Salem et al. (2024) hypothesized that the relationship between GDP and oil prices is
nonlinear. They studied samples of 20 major oil-exporting and importing countries, using data
covering the period from Q1 1995 to Q2 2023, with a time-varying threshold regression model.
To reveal the distinct threshold effects of oil prices on GDP components, GDP was decomposed
into its components: consumption, expenditure, net exports, and investment. The study showed
that rising oil prices have a positive impact on GDP for exporting countries, while falling oil
prices have a negative effect, with the opposite occurring for importing countries. They
recommended that exporting countries work to diversify their economies to avoid the negative
effects of falling oil prices. Importing countries should implement long-term sustainability

policies by reducing oil consumption and relying on renewable energy sources.

Related to the Iraqi economy, there are relatively few studies on the importance of oil revenues
in the Iraqi economy and the influence of fluctuations in oil markets on the performance of the
Iraqi economy. It can be generally classified into two categories: first, studies that follow a
descriptive methodology, and second, studies that follow a quantitative method and use

econometric models.

Ziyarah (2010) showed that oil revenues during the period 1951-2008 did not play their role as

an essential factor in achieving economic development, as the vast oil revenues and the ease of
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attaining them that do not require actual activity have led successive governments to misuse and
squander this wealth and the loss of all real development opportunities, as its use did not exceed
the process of financing imports and covering the deficit in the balance of payments. The most
important result of these policies was the emergence of structural imbalances that the Iraqi

economy has suffered from to the present day.

Adam (2016) explained that one of the essential characteristics of the Iraqi economy is its strong
dependence on oil revenues as a primary source of financing public expenditure and the decline
in the relative importance of other economic sectors in funding the state budget during the period
2004-2013, since total taxes constitute only 1-2% of total revenues. This constitutes a clear flaw
in the structure of the Iraqi economy, in addition to the spread of the problem of tax evasion due
to the backwardness of tax laws. What exacerbates the problem is that the Iraqi economy loses
more than a billion dollars when crude oil prices drop by one dollar in the price of oil it exports,
exacerbates the deficit in the state budget, and investment capital expenditure is the first victim

of any drop in oil prices.

The publication by the United Nations Development Programme in Iraq in 2020 (UNDP Iraq,
2020), entitled "The Impact of COVID-19 on the Iraqi Economy," was fascinating. It showed
that macroeconomic and financial conditions in Iraq in the short and medium term are closely
related to volatility in oil prices, and long-term stagnation in oil prices due to COVID-19 will
represent a much more significant challenge in Iraq's economy. Globally, oil prices experienced
extreme volatility during 2020, dropping by 70% between January and April. The average price
of Iraqi oil in 2019 was estimated at approximately $61 per barrel and is expected to reach $30
per barrel only during the year 2020, so these expectations for oil prices do not match the
estimated 'financial breakeven points' in Iraq. It was expected that Iraq's budget for 2019 would
adopt a $59 a barrel price. However, the budget break-even price has increased due to the
increased salary costs arising from the December 2019 protests. According to some estimates,
the high pattern of public spending in Iraq requires an oil price of no less than $76 to meet the
public sector wage and pension bill alone. Unless there is a significant and sudden increase in oil
prices, macroeconomic conditions will likely continue in negative fiscal and current account

deficits for at least two or three years (UNDP Iraq, 2020).
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A study published by the Oxford Institute for Energy Studies in July 2020 and prepared by
Mehdi and Al-Saffar (2020) showed that Iraq had become used to oil price fluctuations for a long
time. Iraqi oil production doubled during that period despite Iraq's security and political
problems after 2003. 2010-2020. Unfortunately, the expansion of the public sector accompanied
it, and the necessary steps were not taken to fortify the Iraqi economy to avoid market shocks.
Continuous fluctuations and uncertain directions characterise the future path of oil prices,
making Iraq revolve in a cycle of declining revenues. As oil prices decrease, investment
spending decreases and, thus, public revenues fall. The continuing fluctuations in oil prices have
prompted the Iraqi government to undertake financial reform, including reducing consumer
spending, streamlining bureaucracy, and making public finances more adaptable to international
oil market conditions. This reform aims to redirect oil revenues toward consumer spending and
investment. However, despite these steps, the ethnic economy remained vulnerable to
fluctuations in oil prices. As an illustration, the sharp decline in oil prices in April 2020 severely
affected the revenues of the Iraqi government, as they fell to $1.4 billion after $6.1 billion in
January, and forced the government to benefit from the Central Bank to pay its related

obligations, such as salaries from the public sector and retiree rights (Mehdi & Al-Saffar, 2020).

Rasheed (2023) used the inductive approach to test the effect of changes in oil prices on GDP,
employment, inflation, and spending by analysing data and statistical tables for the period 2003-
2020. The study concluded that the increase in oil prices positively impacts macroeconomic
variables, but the impact will be negative when prices drop. Regarding public spending, the
government aims to significantly reduce investment spending when oil prices fall, thereby
achieving the smallest possible budget deficit while preserving consumer spending, given the
difficulty of reducing it due to its social impacts. The study concluded that oil revenues lead to
an increase in public expenditure and a decrease in efficiency.The above studies were based on
descriptive analysis without using quantitative tools to demonstrate the impact of oil price

fluctuations on the Iraqi economy. There are other studies based on quantitative analysis.

As an empirical method, Al-Zanganee (2017) studied the influence of oil price volatility on Iraq's
economy from 2003 to 2015 using the VAR model. The OPEC basket price and the oil volatility
index were used to indicate changes in crude oil. Oil revenues and the Iraqi dinar exchange rate

were used to indicate the level of Iraqi economic activity. He concluded that fluctuations in oil
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prices impact Iraq's GDP and economic activity in Iraq very significantly. This effect can be

explained by the negative impact of oil price changes on the state's general budget.

Al-Jubouri and Abdul Hamid (2020) examined the relationship between oil prices and Iraq's
economic growth from 2003 to 2017 using the ARDL model. They pointed out that there is a
positive short- and long-term relationship between oil revenues and economic growth and that
the Iraqi economy is characterised by suffering from structural imbalances in the structure of the
Iraqi economy. Oil revenues were not used rationally to address structural imbalances but were
directed primarily to consumer expenditure at the expense of investment expenditure to address
imbalances. Therefore, oil price fluctuations significantly affect the performance of the Iraqi
economy. For example, when oil prices fell, the state budget deficit worsened, while revenues
amounted to 79 trillion dinars, of which 67 were oil revenues. Total expenditures amounted to
100 trillion Iraqi dinars. This prompted the government to look for solutions to reduce expenses

and other outlets to finance spending, especially loans.

Al-Shammari et al. (2020) estimated the impact of oil shocks on macroeconomic variables in
Iraq: government spending, real GDP, unemployment rates, and inflation rates. Using the
restricted VAR model, impulse response functions, and Johansen cointegration test with
quarterly data from Q1 1990 to Q4 2018. They concluded that public spending did not fall,
although oil revenues decreased as a percentage of gross domestic product from 42.4% in 2014
to 28.6% in 2015 due to increased spending on security aspects. The inflation rate has only
changed slightly, despite the fluctuations in oil prices, since the money supply did not change.
This is a result of the stability of the operating budget, which constitutes the majority of the
state's general budget. They emphasised that the Iraqi economic crisis is the result of structural
imbalances in the Iraqi economy, making it less flexible in its response to oil shocks. Therefore,
Iraqi macroeconomic variables increase when oil prices rise and decrease when they fall. Finally,
they concluded that adverse oil shocks (low oil prices) led to reduced government spending and
gross domestic product, decreased inflation, and increased unemployment, which is consistent
with economic theory. Although positive shocks (high oil prices) resulted in reduced
unemployment rates, consistent with economic theory. However, its impact on government

spending and gross domestic product contradicted economic theory, as both declined.
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ALBayati and Obeida (2022) explained the impact of oil price fluctuations on the gross domestic
product and the state budget in Iraq during the period 2010-2020 using the ARDL model and
concluded that changes in crude oil prices negatively affect GDP and the general budget, as oil
revenues constitute 90-95% of public budget revenues. They explained that the heavy
dependence of GDP on oil revenues distorts the Iraqi economy. In addition, it deepens structural

imbalances due to fluctuating crude oil prices.

Kadhim (2023) studied the impact of fluctuations in oil prices on the public budget in Iraq based
on inflation, the price of a barrel of oil, the exchange rate, the GDP and oil revenues for the
period 2001-2019 using a multiple regression model. The study concluded that fluctuations in oil
prices significantly impact the general budget and that lower oil prices lead to greater budget
deficits. A decrease of one dollar in the price of a barrel of oil leads to a loss of more than one

billion dollars for the Iraqi economy.

Abdul Aziz et al. (2022) used the ARDL and NARDL models to demonstrate the impact of crude
oil price fluctuations on economic growth in Iraq for the period 1968-2019. The results of the
ARDL model showed that the rise in oil prices has a positive impact on economic growth in the
long run. In contrast, the results of the NARDL model showed an asymmetric effect, as the
increase in oil prices leads to an increase in GDP and per capita income. However, the decrease
in oil prices had a minor impact on the gross domestic product. Therefore, this study
recommended the necessity of economic diversification in the Iraqi economy to avoid

fluctuations in crude oil prices.

Aziz et al. (2024) examined the impact of crude oil price fluctuations and developments in
financial and trade development on economic growth in Iraq over the period 1969-2020, using a
VECM model. The study concluded that oil price fluctuations negatively impacted economic
growth in Iraq, despite the positive impact of rising oil prices on economic growth. It concluded
that positive developments in trade and improvements in the financial environment had a
positive impact on economic growth. The study confirmed that the government must modernize
the banking and financial sector and develop the administrative and institutional structures of the
Iraqi economy to make them more flexible to cope with oil price fluctuations and avoid the

negative effects of these fluctuations.
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Regarding the impact of the Dutch Disease on the traded sectors, numerous studies have
demonstrated the negative effects of the Dutch Disease on the agricultural sector, highlighting
that oil-exporting countries often overlook the agricultural sector due to their substantial oil
export revenues (Abdulaziz et al., 2018; Smith, 2014; Apergis et al., 2014). As for the
manufacturing sector, some studies have shown results that do not support the Dutch Disease
hypothesis. They have shown that the manufacturing sector is positively affected by oil booms
(Buiter & Purvis, 1983; Smith, 2014). Other studies have shown a negative impact of oil booms
on the manufacturing sector (Auty, 1994; Omolade & Ngalawa, 2014).

Warr (1986) studied the effects of rising oil revenues on the Indonesian economy from 1973 to
1982. He concluded that the manufacturing sector grew, albeit slowly, while the agricultural

sector declined.

Gelb's (1988) study examined a group of developing oil-exporting countries, confirmed a
significant decline in the agricultural sector, while showing no signs of a decline in the

manufacturing sector.

Bjernland (1998) focused on the impact of Dutch disease on the manufacturing sector in Norway
and the United Kingdom. He used quarterly data from 1976 to 1994. The results showed no signs
of Dutch disease in the UK economy, while manufacturing activity expanded in Norway,

attributed to Norway's effective policies to support the manufacturing sector.

Ismail (2010) focused on the impact of Dutch Disease on the manufacturing sector in 90
countries over the period 1977 to 2004. The results indicated a decline in the manufacturing

sector, particularly capital-intensive sectors, compared to labor-intensive sectors.

Alssadek, M., & Benhin, J. (2021) studied the impact of the Dutch disease in 36 developing and
developed oil-producing countries, examining the effects of resource and spending movements,
using a fixed-effects panel data model with a Driscoll-Cray standard error estimation approach
for the period 1970-2016. They demonstrated that the oil boom causes a decline in sectoral
output and an appreciation of the real exchange rate. However, there is variation in this effect
between subregional groups due to the effectiveness of their economic institutions. They
recommended activating economic institutions, intervening in exchange rate determination, and

supporting local investment in commercial sectors to avoid the negative effects of Dutch disease.
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By reviewing the previous literature, we generally conclude that many studies have examined
how oil price fluctuations affect the economies of developed and developing countries. In
general, the results showed that the rise in the price of oil leads to positive effects for oil-
exporting countries and negative effects for importing countries and vice versa, with a clear
distinction in the extent of this effect. This depends on several factors, including the degree of
economic diversity in these countries, the quality of their administrative and economic
frameworks and institutions, the macroeconomic policies each country follows, the time frames,
the type of variables addressed by the study, and the econometric models and analytical methods

used.

Regarding Dutch disease, previous studies demonstrated a clear contrast in outcomes and that the
phenomenon of Dutch disease is not inevitable in resource-rich countries, especially if
governments implement effective economic policies. Furthermore, the more advanced and
flexible the institutional and structural economic frameworks are, the more they reduce the
impact of Dutch Disease, as is the case in advanced oil-producing countries such as the United

Kingdom and Norway.

Regarding the Iraqi economy, previous studies indicate that research on the Iraqi economy
remains limited. Despite the significant role oil revenues play in the Iraqi economy, it has not
been comprehensively, broadly, or accurately covered. Previous studies have also addressed

purely qualitative or empirical aspects of the research.

This study aims to address the gap in research related to developing oil-exporting countries, with
a focus on Iraq. It does so by examining a broader time and a more comprehensive range of

variables, the negative impact of high oil prices, and employing various methodologies.

Accordingly, this study differs from previous studies in one or more of the following aspects:
First, the use of a different set of variables. Second, there is a difference in time periods. Third,
the use of various techniques and methodologies. Fourth, the study of the negative impact of the

rise in oil revenues is represented by the Dutch disease.

Therefore, this study seeks to enrich the literature by bridging the gap related to the impact of
global oil market fluctuations on the Iraqi economy through examining qualitative and

quantitative aspects. It also highlights the negative effects of rising crude oil prices on the
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reallocation of resources through the so-called Dutch Disease, as well as the negative impact of

falling crude oil prices.

Descriptively, this study attempts to shed light on 18 mechanisms for transmitting crude oil price
shocks to the Iraqi economy. Some of these mechanisms will be studied, depending on data
availability, from 1969 to 2023, a period of 54 years. Empirically, 11 shock transmission
mechanisms are explored through three econometric models from 1996 to 2023. This is the first
time the impact of oil shocks on the Iraqi economy has been studied with several shock
transmission mechanisms over such periods. This study seeks to provide further clarification and
evidence on the extent to which Iraqi economies are affected by the negative effects of crude oil
price fluctuations. It offers practical solutions for economic policymakers by drawing on
multiple scenarios supported by practical examples and drawing on the experiences of other
countries that have successfully avoided the negative effects of oil price shocks. The proposed
scenarios, supported by econometric models, will help macroeconomic policymakers in Iraq
better understand the mechanisms for dealing with the consequences of crude oil price

fluctuations.
2.6 Summary

This chapter covered a wide range of theoretical and empirical literature related to the impact of

oil price shocks on macroeconomic performance.

On the theoretical side, the theoretical foundations of business cycles and the most significant
theories explaining them are reviewed, as well as the theoretical foundations of external shocks
and the impact of oil prices on business cycles and external shocks. To clarify the theoretical
basis for the effects of commodity prices on macroeconomic performance, the most important
commodity price-based growth theories were reviewed, such as the Prebisch—Singer Hypothesis,
the Harberger—Laursen—Metzler (HLM) Effect, the Solow—Swan Model with Commodity Inputs,
and the literature on the Dutch Disease. Because scarce resources have specific characteristics,
the economics of scarce resources was highlighted by discussing the Hotelling and Hubbert
models. This provided a clear picture of how to achieve optimal utilization of these resources,
thus supporting and strengthening the theoretical basis for the proposed scenarios to avoid the

negative effects of oil shocks, as these scenarios must take into account achieving a balance
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between the intended objectives and the optimal utilization of scarce resources, primarily oil. In
terms of empirical studies, several studies were reviewed, falling into three categories: the first
addressed the impact of oil shocks on the economies of importing and exporting countries; the
second focused on studies related to the Iraqi economy; and the third, studies related to the Dutch

disease.

It is clear from the review of previous studies that the higher the oil price, the more exporting
countries benefit, which negatively impacts producing countries, and vice versa. However, high
oil prices have adverse effects on producing countries as well, as they impact the mechanism of
resource allocation through the Dutch disease, a phenomenon that is rarely addressed. Instead,

the focus is on the negative effects of falling crude oil prices, which this study sought to avoid.

In general, the results show variation in the effects of oil shocks and the impact of the Dutch
disease. This variation is due to the economic conditions of different countries and the
approaches used to analyze these effects. Finally, the role of this study in enriching the literature
is explained through the methods it used, the period it covered, and the economic policies it

proposed.
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CHAPTER 3: FACTORS DETERMINING OIL PRICES

3.1 Introduction

Oil is one of the main sources of energy. Beginning in the 1950s, the importance of oil expanded
greatly, and it will remain the world's largest source of energy by 2050 (EIA, 2021). Therefore,
oil prices significantly affect the global economy, and sudden changes in crude oil prices can
have significant economic consequences. Crude oil prices are characterized by their sharp and
continuous fluctuations because they are affected by many factors, such as the supply and
demand for oil, the prices of other energy sources, such as renewable energy sources, coal, and
natural gas, the exchange rate of the US dollar, weather factors, and speculation about the oil

market.

Furthermore, geopolitical factors are essential factors that affect crude oil prices. In general, the
centers for crude oil production are in areas experiencing ongoing political unrest. Therefore,
these disturbances impact oil production and, consequently, prices. Therefore, highlighting these

variables provides a better understanding of the mechanism of factors that affect crude oil prices.
3.2 Economic factors

Oil consumption is rising due to the rise in population and economic growth, and vice versa. The
demand and supply of oil play an important role in determining oil prices. When demand is
higher than supply, prices rise, and prices fall when demand is lower than supply. The oil price
reflects the supply and demand pressures, and prices change in response. When the oil demand is
high, this leads to an increase in prices and then an expansion in production, which increases the

supply over a certain period, prices fall, and so on.
3.2.1 Global oil reserve

The proven oil reserves in the world have continued to rise since 1960. They rose from 291.1

billion barrels in 1960 to 643.9 billion barrels in 1980, 1086.6 billion barrels in 2000, and 1569.6
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billion barrels in 2023. This means that the global reserve has multiplied by 5.4 times what it was
in 1960, with an annual growth rate of 4.4% (OPEC, 2024a). This is due to the increase in
exploration and discoveries and the development of the discovered fields. In 2000, for example,
17 giant fields were found, with total reserves of 31 billion barrels, including the Karaa Al-Marw
field in Kuwait with a reserve of 20 billion barrels and the Azadegan field in Iran with reserves

of 5 billion barrels (Sarem, 2003).

Figure 3.1 shows the countries that have the largest oil reserves in 2023, as seven countries own
73% of the total global reserves, OPEC has 1,241.3 billion barrels, which constitutes 79.1% of
the total global reserves, and the reserves in the Middle East amount to 835.4 billion barrels,
which constitutes 54% of the total global reserves. The most important countries with reserves
are Venezuela, which owns 303 billion barrels; Saudi Arabia, which owns 267.1 billion barrels;
Iran, with 208.6 billion barrels; and Iraq, with 145 billion barrels. Together, these four countries

own 59.3% of global oil reserves.
3.2.2 Global oil consumption

Global crude oil consumption increased from 34.3 mb/d in 1973 to 102.2 mb/d in 2023, meaning
that oil consumption increased at an annual rate of 2.9% from 1973 to 2023 (OPEC, 2024a). In
2023, the United States ranks first in consumption, with 20.5 Mb/d, followed by China with 16.4
Mb/d, India with 5.4 Mb/d, Russia with 3.9 Mb/d, Japan with 3.3 Mb/d, Brazil with 3.3 Mb/d,
and then Saudi Arabia with 3.2 mb/d. These seven countries alone consume more than 55% of

global oil consumption. Figure 3.2 shows the seven largest oil-consuming countries in 2023.

3.2.3 Global oil production

Global crude oil production increased from 58.1 mb/d in 1982 to 102.1 Mb/d in 2023, meaning
that o1l production increased at an annual rate of 1.5% from 1982 to 2023 (EIA.2024). In 2023,
the United States ranked first in the world with oil production with 20 Mb/d, followed by Saudi
Arabia with 11.1 mb/d, then Russia with 10.9 Mb/d, then Canada with 5.8 Mb/d and then China
with 5.3 Mb/d, then Iraq with 4.2 Mb/d. The production of these six countries represents 58% of
the total world production. Figure 3.3 shows the nine largest oil-producing countries in 2023,

which represent 70% of the total world production.
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3.2.4 Global economic growth

Global economic growth is one of the most critical factors affecting crude oil consumption, as
the increase in global economic activity and the associated rise in income levels lead to more
demand for crude oil to operate factories, use as fuel in transportation, expand petrochemical
production, and more. Therefore, increased economic growth rates lead to increased demand for

crude oil and vice versa.

According to the World Bank (2024), global GDP rose from $11.1 trillion (constant 2015 USS)
in 1960 to $93.4 trillion in 2023, at an annual growth rate of 3.4%, meaning that GDP has
increased by 740% over the past 64 years. At the same time, according to OPEC (2024Db), the
crude oil demand increased from 21.4 Mb/d in 1960 to 102.2 Mb/d in 2023, at an annual growth
rate of 2.5%, meaning that demand for crude oil has increased by 370% over the past 64 years.
During the ten years from 2014 to 2023, global GDP increased by $20 trillion, compared to an
increase in crude oil of 10 Mb/d. This means that an increase in GDP of $1 trillion corresponds
to a rise in demand for crude oil of 0.5 Mb/d. As shown in Figure 3.4, the relationship between
GDP growth rates and growth in demand for crude oil is a direct relationship; as GDP increases,

demand for crude oil increases, and vice versa.
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Figure 3.4: The relationship between global real GDP and global oil demand (1960-2023)
Source: Author's compilation based on OPEC (2024b) and World Bank (2024)

It should be noted that most of the increases in the demand for crude oil in recent decades came

from China and India. Of the 36 Mb/d increase between 1990 and 2023, China's share of this
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increase was 14.1 Mb/d, which constitutes 38% of the increase in demand for crude oil, while
India accounted for 11% of this increase with 4.2 Mb/d. Therefore, China and India represented
49% of the total rise in crude oil demand over the past 34 years. While China accounted for 28 %
of the rise in global GDP during the same period, of the $57 trillion increase in global GDP,
China's GDP rose by $16 trillion. While India accounted for 4 % of the increase in global GDP,
at $2.8 trillion. See Figure 3.5.

During this period, the Chinese and the Indian economy achieved the highest growth rates,
either in terms of GDP or crude oil demand. The Chinese economy grew by 8.6%, while the
Indian economy grew by 5.9%, while the global economy grew by 3.4%. Chinese demand for
crude oil increased by 5.9%, while Indian demand for crude oil increased by 4.5%, compared to

the growing global demand for crude oil by 2.5%.
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Figure 3.5: The relationship between GDP and oil demand in China and India (1990-2023)
Source: Author's compilation based on OPEC (2024b) and World Bank (2024)

3.2.5 Global population growth

The increase in population growth rates worldwide leads to increased demand for energy,
including petroleum derivatives. This demand can be direct, like the demand for lighting,
heating, transportation, and the like; it is a direct demand and increases as the number of energy

users increases, 1.e., it is directly related to the increase in population growth rates. It can also be
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indirect demand, which results from the demand for goods and services whose production
requires fuel, such as roads, electricity, and communications. The population factor is one of the
factors that affect global oil demand. With the increasing population, the demand for oil
increases. This can be seen from the historical development and the global oil demand.
According to the World Bank (2024a), the world's population has increased by more than 150%
since 1960. The global human population reached 8.06 billion in 2023 from 3.02 billion in 1960,
adding 3 billion people from 1987, 2 billion people since 2000, 1 billion people since 2010, and
more than 5 billion since 1960. The world population is expected to increase to 9.7 billion in
2050 (UN, 2022). Meanwhile, according to OPEC (2024b), global oil demand has increased by
more than 400% since 1960. The global oil demand reached 102.21 Mb/d in 2023 from 21.4
Mb/d in 1960, adding 10 Mb/d during the last 10 years,25 Mb/d since 2002, and more than 81
Mb/d since 1960. Global oil demand is expected to increase to 125 Mb/d in 2050 (EIA, 2020).
Over the past 64 years, the annual population growth rate has been 1.6%, while the yearly

demand for crude oil has grown at 2.5%.

From the previous historical data, it is clear that the oil demand has increased annually at a rate
of 1.25 Mb /d since 1960 and that the increase in the population by one billion people leads to a
rise in the demand for oil by 15 million barrels. The growth is expected to continue by the same
amount until 2050. Figure 3.6 shows the relationship between the development of oil demand

and the increase in the global population.
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Figure 3.6: The relationship between global population and global oil demand (1990-2023)
Source: Author's compilation based on OPEC (2024b) and World Bank (2024a)
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3.3 OPEC's role

OPEC was founded in Baghdad in September 1960 by Iraq, Iran, Venezuela, Saudi Arabia, and
Kuwait. It was joined by Libya (1962), the United Arab Emirates (1967), Algeria (1969), Nigeria
(1971), Gabon (1975), Equatorial Guinea (2017), and Congo (2018). Together, the OPEC
members in 2023 held about 79.1% of the world's total proved crude oil reserves and 36.6% of

total world crude oil production.
According to its statute, OPEC aims to (OPEC, 2019):

1- Protect the interests of its members by unifying petroleum policies among them and achieving

a fixed income for all its members.

2- Eliminate harmful fluctuations in international oil markets to ensure price stability.

3- Ensure adequate supplies to consuming countries

4- Achieve a fair return for investors in the petroleum industry.

During the last 10 years, between 2014 and 2023, OPEC's cumulative production reached 102
billion. It also added to its accumulated reserves 72 billion barrels, compared to cumulative
production from non-OPEC countries, which amounted to 164 billion barrels. In comparison,
non-OPEC countries achieved small additions that did not exceed 7.4 billion barrels (OPEC,
2024).

OPEC plays an essential role in the international oil market by controlling large amounts of
confirmed o1l reserves, which have increased significantly and rapidly. After 399 billion barrels
in 1970, it reached 1.241 trillion in 2023. Venezuela comes first in terms of oil reserves,
followed by Saudi Arabia, Iran and Irag—the bulk of OPEC oil reserves in the Middle East
amount to 67.3% of the total of OPEC. Figure 3.7 shows OPEC's share of the World crude oil
reserves in 2023. In 2023, OPEC produced 26.7 Mb/d, representing 37% of global production.
Most of the production comes from the Middle East region, which produced 23.9 Mb/d, the most
significant part of which comes from the production of the seven Persian Gulf countries, which
produced approximately 31% of global crude oil in 2023 and held about 53% of the global
proven crude oil reserves (OPEC, 2024a).
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During the 1970s, OPEC was able to impose its dominance over international oil markets by
controlling the oil supply and then working to achieve an appropriate level of prices. Therefore,
crude oil prices rose from $2 per barrel in 1972 to $36 per barrel in 1979. During the 1980s,
OPEC reduced its global production share from 40% to 35% to maintain prices. During the
1990s, OPEC decided in 1990 to set a production ceiling of 22.3 million barrels, which was
increased by one Mb/d in 1991. In 1998, it was reduced by 2.6 Mb/d. 1999 production was
reduced by 1.7 Mb/d, and the production ceiling remained around 27.3 Mb/d in 2000. increasing
to 28.8 Mb/d in 2010. (OPEC, 2011). In 2016, OPEC worked with other producers, especially
Russia, to reduce production to balance supply and demand and thus improve prices, as

happened in 2016, 2018, 2019, 2020, and 2023.

OPEC's decision-making mechanism is based on its Statute (OPEC, 2019). The OPEC
Conference is the highest decision-making authority within the OPEC structure, comprising the
oil ministers of the member states. The conference typically meets twice a year or as needed.
This conference makes decisions on general policies, such as production decisions and other
strategic decisions. The administrative structure also includes the Board of Governors, which is
the executive council composed of representatives of the member states. It oversees the
organization's affairs, monitors the implementation of production policies, and submits its
recommendations to the conference. The General Secretariat is the direct executive and
administrative body, headed by the Secretary-General. He oversees the work of the General
Secretariat, officially represents OPEC, and coordinates important decisions among member

states.

Critical decisions, such as setting production policies, are made unanimously. In practice,
OPEC's policies are dominated by the policies of its major producers, most notably Saudi
Arabia, Iraq, Kuwait, and the UAE. Informal negotiations are often held between oil ministers
and representatives of countries to bring positions closer before decisions are made and ensure
consensus is reached. Iraq plays a pivotal role in OPEC, as it is the second-largest producer of
crude oil in OPEC. Iraq typically follows conservative policies that ensure stable crude oil prices
by balancing supply and demand and preventing oil markets from being subjected to severe

shocks that could lead to instability.
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Figure 3.7: OPEC share of world crude oil reserves in 2023
Source: OPEC (2024b)
3.4 OPEC plus

OPEC Plus is the largest oil group that works to achieve the interests of crude oil producing
countries. OPEC Plus includes, in addition, in addition to the 12 OPEC members, there are ten
non-OPEC members: Azerbaijan, Bahrain, Brunei, Kazakhstan, Russia, Mexico, Malaysia, South
Sudan, Sudan, and Oman. OPEC Plus countries own more than 55% of global oil production and

90% of proven global reserves (OPEC, 2021).

The purpose of establishing this group was to control crude oil prices by controlling oil supply
and achieving a balance between supply and demand after the significant decline in crude oil
prices in 2014 and 2016 when prices fell from $108 to $44 due to considerably rapid increases in
US shale oil production. Between 2008 and 2014, the US share of global crude oil production
rose from 3.6% to 13% at the expense of the decline in the shares of OPEC countries and other
non-OPEC producers. In 2014, OPEC responded to the US shale oil production boom by
abandoning production quotas and increasing crude oil production to push prices below the
levels at which shale oil production is economically viable. As a result, OPEC's total supply has
expanded by 2.7 Mb/d since the start of 2015. The bulk of this supply came from Iraq, Saudi

Arabia, and Iran. This coincided with the slowdown in the Chinese economy, which led to a glut
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in supply and resulted in a significant decline in crude oil prices between 2014 and 2016. This
resulted in a considerable decrease in oil revenues for OPEC members, as OPEC members lost

more than 50% of oil revenues in 2014 compared to 2016 (Rodhan, 2023).

Therefore, OPEC moved at the end of 2016 to reconsider its policy by establishing alliances with
some significant countries outside of OPEC to achieve a better level of prices by controlling the
oil supply, known as OPEC Plus. One of the initial goals to achieve this objective was to reduce
the level of strategic reserve in consumer countries to the 5-year average, which was the average
that was reached between 2010 and 2014, as it is possible to resist prices from rising again as a
result of the presence of strategic reserve, and indeed prices did not begin to rise until there was a

significant decrease in the size of the strategic reserve (Behar & Ritz 2016).

The first reduction taken by OPEC Plus in November 2016 was 1.2 Mb/d. This would mean a
1.9% reduction in global oil supply. Half of these cuts are from non-OPEC countries and half of
the non-OPEC countries are from Russia. Based on a unified cut of 4.5% of each member's
supply, except Libya, Iran, and Nigeria. These cuts were effective from January 2017 to June and
were extended until the end of 2017. The OPEC Plus members that made the most cuts are Saudi
Arabia: -0.49 Mb/d, Russia: -0.3 Mb/d, Iraq: -0.21 Mb/d, UAE: -0.14 Mb/d, Kuwait: -0.13 Mb
/d. Venezuela: -0.1 Mb/d, Following the agreement, the Brent oil price rose by about $6 (ECB,
2016)

In December 2018, production was reduced by 3 Mb/d and in December 2019, it was again
reduced by 0.9 Mb/d. because of the repercussions of COVID-19, which significantly affected
prices, OPEC Plus announced the most significant reduction in the history of the oil industry,
amounting to 9.7 Mb/d, which represents about 10% of the total global production of crude oil.
In April 2023, OPEC Plus members agreed to reduce by 1.65 Mb/d. This reduction was supposed
to be the end of 2024, but it was extended until the end of 2025. In November 2023, a group of
OPEC Plus members announced voluntary reductions of 2.2 Mb/d, and most of these reductions
came from Saudi Arabia 1 Mb/d, Russia 0.5 Mb/d, Iraq 0.223 Mb/d, UAE 0.163 Mb/d and
Kuwait 0.135 Mb/d (OPEC, 2024). It was decided that these reductions would be abandoned in
September 2024; after that, it was agreed to gradually reduce them every month from December
2024 until November 2025 (see Table 3.1). OPEC Plus policies have resulted in controlling the

balance in the oil market between supply and demand, eliminating oversupply, and thus
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achieving the most crucial goal, which is that OPEC Plus sought to obtain appropriate prices for
crude oil. Therefore, a barrel of crude oil rose from $44 in 2016 to $71 in 2018, $100 in 2022,
and $82 in 2023.

Table 3.1: Phase out of voluntary cuts from December 2024 to November 25

Required
Production Level

asper 37"
onomm'!

Algeria | 908 [ 912 | 917 | 92 95 | 929 | %4 | 938 | 942 | 946 | 9 955 | 99 | 958 1,007

Irag | 4000 | 4018 | 4037 | 4085 | 4073 | 4092 | 4110 | 4128 | 4147 | 4765 | 4183 | 4202 | 4220 | 4220 443

Kuwalt | 2413 | 2424 | 2,436 | 2447 | 2456 | 2469 | 2481 | 2492 | 2503 | 2514 | 2526 | 2537 | 2548 | 2,548 2676

KSA | 8978 | 9061 | 9745 | 9208 | 9311 [ 9,395 | 9478 | 9,561 | 9,645 | 9728 | 9811 | 9,8% | 9978 | 9,978 10,478

UAE | 2912 | 2,926 | 2,972 | 3020 | 3,067 [ 3,114 | 3161 | 3207 | 3,254 | 3301 | 3348 | 3361 | 3375 | 3375 3,519

Kazakhstan| 1,468 | 1475 | 1462 | 1489 | 1495 | 1502 | 1,509 | 1,516 | 1,523 | 1,530 [ 1,536 | 1,543 [ 1,550 | 1,550 1,628

Oman | 759 | 763 | 766 | 70 | 73 [ 77 | 70 | 784 | 767 [ 791 | 794 | 798 | 801 [ &0t 841

Russi 8978 | 9,017 | 9,057 | 9096 | 9136 | 9174 | 9214 | 9253 | 9202 | 9331 | 931 | 9,410 | 9,449 | 9449 9,949

Source: OPEC (2024d)

3.51EA's role

While OPEC represents the largest group of oil producers, the International Energy Agency
represents the largest group of consumers. As the consumption of IEA members constitutes more
than 75% of global energy consumption, the member countries of this group contribute 77% of
global carbon dioxide emissions. They also account for 87% of the worldwide investment in
clean energy. The first oil shock (1973-1974) led to the establishment of the International Energy
Agency (IEA) in November 1974, when industrialized countries found that they were not
adequately equipped to deal with the oil embargo imposed by major producers that pushed prices
to historically high levels. The organization has been given unlimited powers in the field of

energy security. This includes cooperation to respond quickly to the disruption of oil supplies.

The founding members were Belgium, Canada, Denmark, Germany, Ireland, Italy, Japan,

Luxembourg, The Netherlands, Norway, Spain, Sweden, Switzerland and Austria. Turkey, the
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United Kingdom, and the United States. They were followed by Greece (1976), New Zealand
(1977), Australia (1979), Portugal (1981), Finland (1992), France (1992), Hungary (1997),
Czech Republic (2001), Republic of Korea (2002), Slovak Republic (2007), Poland (2008),
Estonia (2014), and Mexico (2018) and Lithuania (2022). (IEA, 2022).

The International Energy Agency seeks to use energy in the best possible way and achieve the
maximum possible sustainable economic development through the following objectives (IEA,
2024):

1- Achieving long-term energy security by diversifying energy sources by expanding the
production of renewable and nuclear energy and working to increase the efficiency of energy
use.

2- High flexibility in responding to emergencies to confront the shortage of oil supplies through
collective measures for all members.

3- Reduce the adverse effects of energy use and apply the principle of (polluter pays) as much as
possible.

3- Expanding the use of clean energy sources, the efficient and clean use of fossil fuels, and the
use of nuclear energy according to the highest safety standards.

4- Working to improve the efficiency of energy use and achieve energy security by reducing
costs

5- Working to develop and disseminate renewable energy technologies and encourage
international cooperation in the exchange of information and expertise on renewable energy

6- Working to achieve fair energy prices and enable markets to operate efficiently, these prices
must reflect environmental costs in a way that preserves the environment.

7- Avoiding disturbances that may affect energy trade and investment and working to encourage
free trade and a safe framework for investment in a way that achieves the efficiency of energy
markets and energy security.

8- Exchanging information and improving understanding of energy markets through cooperation
between all participants in energy markets and in a way that leads to effective energy systems in
various parts of the world.

The collective emergency response was activated in 1991 due to the disruption of Iraqi and
Kuwaiti oil exports; in 2005 due to the disruption of supplies in the Gulf of Mexico caused by
Hurricane Katrina; in 2011, due to the disruption of Libyan oil exports; and twice in 2022, after

67



the Ukraine crisis. crisis (IEA, 2022). The proven oil reserves of the OECD countries amount to
69 billion barrels, which represents only 4.4% of the total global crude oil reserves. The United
States comes in first with reserves estimated at 47.7 billion barrels, followed by Mexico with 5.7
billion barrels and Canada with 4.7 billion barrels. The oil production of the OECD countries is
18.8 Mb/d, which constitutes 18.9% of the world's crude oil production. The US comes in first
with 12.9 Mb/d, then Mexico with 1.8 Mb/d, then Canada with 1.2 Mb/d.

In 2023, the crude oil consumption of the OECD group is 44.5 Mb/d, which represents 44.8% of
the total global crude oil consumption. The US is the largest OECD consumer, with 20.3 Mb/d,
followed by Japan with 3.3 Mb/d, Canada with 2.4 Mb/d, and Germany with 2.2 Mb/d. The
OECD group imports 25.3 Mb/d, representing 50% of the global crude oil trade. The US comes
in first with 6.4 Mb/d, South Korea with 2.7 Mb/d, and Japan with 2.5 Mb/d (OPEC, 2024a).

As a result of the policies pursued by the International Energy Agency, such as encouraging
renewable energy sources and raising the efficiency of energy use, the relative importance of
OECD member consumption to total world oil consumption decreased from 75.6% in 1960 to
67% in 1980, 63.5% in 2000, 53.7% in 2010, and 44.8% in 2023, and the percentage of
renewable energy consumption to total global energy consumption increased from 5.8% in 1980
to 7.9% in 2010 and 14% in 2023. On the contrary, the relative importance of crude oil
consumption decreased from 44.9% in 1980 to 38.2% in 2010 and 32% in 2023. In fact, this role
played by the International Energy Agency and the International Cooperation and Development

Group (OECD group) was essential in influencing crude oil prices by controlling oil demand.
3.6 US shale oil

Technological development has played an essential role in the success of the US shale oil
industry by reducing costs and then increasing the economic feasibility of producing shale oil;
US shale oil is no longer highly sensitive to lower prices, which will enable it to play a more
significant role in the future. After a four-decade hiatus, the US returned to exporting oil after
expanding shale oil production and becoming the world's largest producer. This affected
international oil trade, and OPEC was the most affected by the expansion of US production. as

affected by declining shares in the international oil market and declining financial revenues.
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The US ranks first in shale oil production and accounts for 80% of its production. US shale oil
production increased dramatically during the period 2007-2023; some oil industry experts called
these increases in shale oil production the shale oil revolution; it increased from 0.34 Mb/d in
2007 to 1.31 Mb/d in 2011 and then increased to 5.8 Mb/d in 2015, 8.26 Mb/d in 2019 and
9.5Mb/d in 2023. The annual growth rate of the increase in production during 2007-2023 reached
54%, a very high rate that the global oil industry has never seen before (Rodhan, 2023).

The rapid development of US shale oil production during 2007-2023 has reduced crude oil
imports to the United States and improved crude oil exports, leading to a marked improvement in
net crude oil. With the increase in shale oil production from 0.34 Mb/d in 2007 to 8.6 Mb/d in
2019, the United States crude oil imports decreased from more than 10 Mb/d in 2007 to 6.79
Mb/d in 2019. In other words, the US crude oil imports during this period decreased at an annual
rate of 2.5 %.

In contrast to the decline in US crude oil imports, exports have taken an upward path. Still, this
export increase was not significantly noticeable until 2016, when the US Congress lifted
restrictions on crude oil. As is known, after the oil embargo imposed by the Organisation of Arab
Petroleum Exporting Countries (OAPEC) in 1973, Congress passed the Energy Policy and
Conservation Act of 1975, which imposed restrictions on the export of crude oil produced in the
United States. This restriction continued until 1985, when President Reagan allowed crude oil to
be exported only to Canada, following Canada's decision to lift some restrictions on exports to
the United States (Rodhan, 2023). The increase in shale oil production and the fact that US shale
oil is of the light type and most refineries in the United States are designed to deal with heavy
and medium oil have led to an increase in shale oil supply. Then, its prices decreased locally
compared to internationally. As crude oil production moved toward higher levels, the policies
instituted during the 1970s became inadequate. Consequently, in 2016, Congress passed the
Consolidated Appropriations Act, which removed restrictions on crude oil exports (Melek, N.-

Elena, O. 2017).

As a result, US exports increased from 0.59 Mb/d in 2016 to 2.98 Mb/d in 2019. Although US
crude oil imports decreased from 10.03 Mb / day in 2007 to 6.79 in 2019, US crude oil increased
from 0.03 in 2007 to 2.98 MB / day in 2019. This decreased net crude oil imports from 10 Mb/d
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in 2007 to 3.81 in 2019. However, net imports from the US of crude oil and petroleum products
decreased from 12.03 Mb/d in 2007 to 0.67 Mb/d in 2019 (see Figure 3.8).

It is clear from the above that the increase in shale oil production has allowed the United States
to reduce the chronic deficit in net crude oil imports by reducing imports and increasing crude
oil. It also allowed the United States to enter the crude oil exporting countries after more than
four decades of stopping oil exports. These increases in shale oil production have brought the
United States closer to achieving self-sufficiency in crude oil and petroleum products, which

may be achieved within a year or two.

Shale oil production affected both sides of the international oil trade in opposite directions;
neither direction was in the interest of other oil-producing countries, notably OPEC. The increase
in the supply of US shale oil led to a supply glut in the oil markets and greatly affected the prices
of crude oil in the international markets, as happened in the last quarter of 2014 when the price

of crude oil collapsed approximately 60% due to the increase in supply (Rodhan, 2023).
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e crude oil imports 10.03 9.78 9.01 9.21 894 853 7.73 734 736 7.85 797 7.77 6.79
e crude oil exports 0.03 0.03 0.04 0.04 0.05 0.07 0.13 0.35 046 059 1.16 2.05 2.98
net imports of crude oil 10.00 9.75 897 9.17 8.89 8.46 7.60 6.99 6.90 7.26 6.81 5.72 3.81

netimports of crude oiland 1) /1111 967 944 845 7.39 624 507 471 480 377 234 0.67
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Figure 3.8: US crude oil exports, imports, net imports, and net imports of crude oil and
petroleum products (2007-2019, Mb/d)
Source: Author's compilation based on OPEC (2020) and EIA (2020)
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3.7 Renewable energy and other energy sources

To meet the various energy needs, crude oil and other energy sources are used, such as
renewable energy, natural gas, and hydropower. Although crude oil remains the most abundant
energy source, it is used mainly as transportation fuel. In contrast, renewable energy is used
primarily to generate electricity, representing no less than (84%) of the energy produced from
renewable energy. Due to the International Energy Agency's trend towards encouraging and
developing renewable energies, the percentage of renewable energy consumption increased from
5.7% in 1978 to 8.3% in 2004 and 14% in 2023, while the rate of oil consumption decreased
from 44.5% in 1978 to 38.3% in 2004 and to 34.3% in 2023 (Kobera et al., 2020). The
contribution of the OECD countries amounted to about 80% of the total renewable energy

production worldwide.

The International Energy Agency expects industrialised countries to witness a negative growth
rate of 0.3% annually for oil demand. The oil demand from industrialised countries is expected
to grow by 38.1% in 2030. Japan records the highest negative growth rate of 1.6% annually,
followed by the European Union, with a negative growth rate of 0.4% and the US, with a
negative annual growth rate of 0.2% (Ragab, 2011).

Investments in renewable energy have increased significantly and rapidly over the past twenty
years, from $40 billion in 2004 to $771 billion in 2023 (IEA, 2024b). Renewable energy was the
fastest growing among other energy sources, with the rate of growth of renewable energy
reaching 4.7% during the period between 2004 and 2023, compared to 1.2% for crude oil, 2.1%
for coal, 2.3% for natural gas, and - 0.13% for nuclear energy. In 2023, coal represented 26% of
energy consumption, natural gas accounted for 23%, nuclear 4%, crude oil 32%, and renewables
14%. As the demand for alternative energy sources increases, oil demand will fall, leading to

lower prices.
3.8 US dollar exchange rate

Crude oil is priced in the global oil markets in US dollars, so it is natural that the US dollar
exchange rate directly affects crude oil prices. When the value of the US dollar declines, this will
lead to increased speculation in the oil markets and thus raise the price of oil (Ricci, M. 2024). It

also leads to a decrease in the financing capacity of producing countries and oil companies,
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limiting their ability to finance expansionary production activities. This leads to a decrease in oil
supply, which leads to higher prices. Also, because crude oil is sold as petroleum derivatives in
local currencies, the decrease in the value of the US dollar leads to an increase in the purchasing
power of local currencies and, thus, to an increase in demand. This also leads to an increase in

the price of crude oil (Fratzscher, et al., 2013).
3.9 Geopolitical unrest

Crude oil production centers are usually located in areas suffering from political instability, and
political unrest has affected crude oil prices through their impact on oil supply. Examples of this
include the decision of Arab oil exporting countries to ban exports to the United States and some
Western countries because of their position on the 1973 war. The decline in oil supplies was due
to the Islamic Revolution in Iran in 1979, and the decrease in Iraqi and Iranian oil production
was due to the Iran-Iraq War (1980-1988). Oil supplies from Iraq and Kuwait also declined due
to the Second Gulf War and the events preceding it in 1990, and the decline in Iraqi oil
production due to the US invasion of Iraq and the resulting security instability, in addition to the
unrest in the Niger Delta. Political turmoil in Venezuela also harmed oil exports and directly
affected the global oil market. Libya also experienced a disruption in Libyan oil supplies in

2011.

Economic sanctions imposed on some countries for political reasons may also affect crude oil
supplies, such as the sanctions imposed on Iraq that caused the halt of Iraqi oil exports after the
events of 1990, or the sanctions imposed by the United States on Iran and Venezuela. Most
recently, there were joint sanctions between the European Union and the United States on
Russian oil exports after the Ukrainian crisis in 2022 (Ferrari et al., 2023). Geopolitical tensions
related to the straits also have a significant impact on crude oil prices, especially in the Strait of
Hormuz, through which about 21 million barrels of crude oil pass, with 20 to 30 oil tankers
passing through it daily, which constitutes 30% of the volume of global oil trade (Abdullah
B,2023). The Hormuz Strait witnessed many tensions during the period of the Iran-Iraq War
(1980-1988), and the impact of tensions on crude oil trade passing through this strait increased

due to the escalation of tensions between Iran and the United States.
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3.10 Climatic factors

Climate fluctuations and natural disasters significantly affect crude oil prices. Hurricanes and
storms in major crude oil production areas often cause catastrophic damage to oil infrastructure,
leading to a decline in oil supplies and then a rise in crude oil prices. In September 2004,
Hurricane Ivan caused a decrease in US crude oil production and some Mexican fields. This halt
continued for over three months, leading to a decrease in market supply. In 2005, 95% of the US
marine oil supply was affected by Hurricane Katrina, and this led to a rise in the price of crude
oil by more than $15 within a few days (EIA, 2023). Hurricane Harvey in 2017 caused crude oil

prices to increase by 5% in less than ten days.

Regarding the impact of seasonal climate changes on demand for crude oil, the price varies
depending on the season. Gasoline is consumed in the summer due to tourism, transportation,
and travel, and demand for fuel increases in the winter for heating. During the winter of 2014,
crude oil prices rose 10% due to the severe cold wave in North America, increasing the demand
for heating fuel. The forest fires in Canada in May 2024 also increased crude oil prices due to

their threat to primary production areas in Canada.
3.11 Qil future market speculation

Most futures trading takes place between speculators, as the profits that can be achieved from
speculation in the global oil markets encourage speculators to create an imaginary supply or
demand for crude oil, and 97% of futures contracts do not end with the delivery and receipt of
oil, and this greatly affects the prices (Maitham & Jazz 2022). Oil futures markets have enabled
speculators in financial markets to benefit from high oil prices without actually owning the oil,
which creates an imaginary supply and demand for oil, which exacerbates the volatility in oil
prices on global stock exchanges (Breman & Storm, 2023), especially the American ones, due to

the increase in the number of futures contracts over the past two decades to record levels.

Examples of the impact of speculation on crude oil prices include raising crude oil prices in 2008
to false price levels. Still, they fell in late 2009 due to the absence of demand for crude oil. In
2020, due to the repercussions of the impact of COVID-19, speculators pushed crude oil prices

to damaging levels, as Texas Intermediate crude futures reached minus $37.63 per barrel, and
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expectations of supply disruptions due to the conflict between Russia and Ukraine in 2022 raised

crude oil prices to above $120 per barrel.
3.12 Strategic petroleum reserve (SPR)

SPR is the world's largest supply of emergency crude oil. Administered by the US Department of
Energy (DOE), the US started the SPR Project in 1975 after oil supply disruptions during the
1973-1974 Arab oil embargo to mitigate the effects of future oil supply disruptions. The purpose
of SPR is to first achieve energy security by ensuring stable and secure supplies in the event of
oil supply disruptions due to geopolitical events and natural disasters and second to use it to
achieve price stability. When there is a decrease in supply and an increase in prices, the SPR can
be withdrawn to reduce prices. It also fulfils the US obligations towards the International Energy

Agency regarding maintaining an oil reserve sufficient for net import for 90 days.

The US has underground reservoirs in Louisiana and Texas with a capacity of 797 million
barrels in 2023; reserves were 714 million barrels, equivalent to about 36 days of US daily
consumption at 2023 levels or 55 days of US daily import levels. (OPR, 2024). Under US law,
the president can order the sale of quantities of the strategic reserve if the country encounters a
supply disruption that threatens the economy; the SPR has been withdrawn several times,
including the withdrawal of 17 million barrels in 1991 to compensate for the shortage resulting
from the halt in Iraqi and Kuwaiti oil exports due to the Desert Storm War. 11 million barrels
were withdrawn in 2005 to meet the needs of the local market due to Hurricane Katrina, which
led to a disruption in US oil production. In 2011, the United States withdrew 30 million barrels
to compensate for the decline in OPEC supply due to the halt in Libyan oil production and
exports. The last was in March 2022 when US President Biden decided to release up to 180
million barrels of oil over six months, at a rate of one million barrels per day, an unprecedented
step in the United States. This is part of a plan to reduce the impact of Russian oil on global oil

markets (DOE, 2024).

The US crude oil inventories report affects oil prices, and thus inflation, and other major
economic indicators. The reason for the impact of US oil inventories on oil prices is that
America is the world's largest consumer of oil. Figure 3.9 shows strategic petroleum inventories

relative to overseas imports from 1983-2023.
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Figure 3.9: Strategic petroleum inventories relative to overseas imports (1983-2023)
Source: Federal Reserve Bank of Dallas (2024)

3.13 Carbon tax policy

The carbon tax policy was implemented according to the polluter pay principle to create
incentives for producers and consumers to change activities that negatively affect the
environment, most notably reducing oil consumption, Carbon taxes on petroleum products
represent the difference between the global price of oil and refinery profit margins, on the one
hand, and the price of petroleum products paid by the end consumer, on the other. Carbon taxes
hinder the consumption of petroleum products. Even with lower crude oil prices, petroleum
product prices remain high; therefore, demand for them is unlikely to increase. This, in turn,
leads to lower demand for crude oil and lower prices. (Combet, et al., 2010). The OECD carbon
tax on crude oil is the highest compared to other energy sources, such as coal and natural gas. In
addition to the financial resources these countries generate to finance their general budgets, they
aim to achieve national energy security by relying on local sources, reducing imports, and
working to reduce pollution. Figure 3.10 shows the differences between countries in terms of the
price of fuel sold across the average of the G7 countries and the OECD for 2023. These
differences are due to the level of taxes imposed by the major oil-consuming countries. For
example, in 2023, governments in Italy, the UK, Germany, and France received more than 50%

of the price of a liter of fuel through taxes. On the other hand, oil producers received only 28%.

Carbon taxes have gradually increased over time. While OECD-consuming countries received

38% of the final value of petroleum consumption in 1980, this percentage rose to 43% by 2023.
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In contrast, the share of OPEC producing countries decreased from 39% in 1980 to 33% in 2023
(OPEC, 2024b).
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Figure 3.10: Who gets what from a litre of oil in 2023
Source: OPEC (2024e)
3.14 Summary

This chapter highlighted the factors that affect crude oil prices, most notably economic factors
such as the size of oil reserves, which doubled by 5.5 billion barrels between 1960 and 2023,
reaching 1,569 billion barrels in 2023. The global demand for crude oil has increased at an
annual growth rate of 2.9% over the past 50 years, reaching 102.2 million per day in 2023.
OPEC has controlled crude oil prices for the past 50 years. OPEC has been able to control crude
oil prices on several occasions through its vast reserves of up to 79% of total global reserves and
37% of global production. What has increased the effectiveness of OPEC and its coordination
with the non-OPEC producing countries, led by Russia within the OPEC Plus group, has
increased since 2016, when coordination took place in production policies to control crude oil

prices.

The most significant step OPEC Plus took was in 2020 when approximately 10 million barrels
were cut, representing 10% of global production, to push prices upward. In contrast, the policies
the International Energy Agency followed resulted in a decline in its member's crude oil
consumption from 75.6% of global consumption in 1960 to 44% in 2023. The continuous
increase in US shale oil production significantly affected crude oil prices. After the US shale oil

production in 2007 was 0.34 million barrels per day, its production in 2019 reached 8.6 million
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barrels per day. This had a significant impact on the price of crude oil, which declined rapidly,

especially in 2014, when the price of crude oil fell by more than 60%.

The increase in global GDP has also affected the increase in demand for crude oil. During the
past 10 years, the increase in global GDP by $20 trillion required an increase in oil demand by
10 Mb/d. It should be noted that most of the increases in the demand for crude oil in recent
decades came from China and India. Of the 36 Mb/d increase between 1990 and 2023, China's
share of this increase was 14.1 Mb/d, which constitutes 38% of the increase in demand for crude
oil, while India accounted for 11% of this increase with 4.2 Mb/d. Therefore, China and India

represented 49% of the total increase in crude oil demand over the past 34 years.

Renewable energy has also witnessed an expansion in production, as its share of the global
energy mix increased from 5.7% in 1978 to 14% in 2023. The increase in investment from $40
trillion in 2004 to $771 trillion in 2023 improves the future trends of renewable energy. The
dollar exchange rate, geopolitical unrest, climate factors, speculation in global oil markets, the
US strategic reserve, and carbon tax policies are all factors that have affected oil prices. Carbon
tax policies have led to a reduction in crude oil consumption. According to the polluter pay
principle, large taxes were imposed on the consumption of petroleum derivatives. Carbon taxes
have gradually increased over time. While OECD-consuming countries received 38% of the final
value of petroleum consumption in 1980, this percentage rose to 43% by 2023. In contrast, the
share of OPEC producing countries decreased from 39% in 1980 to 33% in 2023 (OPEC,
2024b).
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CHAPTER 4: FLUCTUATION IN THE INTERNATIONAL
MARKET

4.1 Introduction

Oil prices have been characterized by being volatile and unstable. Over the past two decades, for
example, oil prices have fluctuated significantly. In 1998, prices were around $12 and rose
rapidly to $27.6 in 2000. With the increase in global economic activity, prices quickly rose to
$133.9 in May 2008. In the same year, the housing bubble in the United States burst, followed by
an unprecedented credit crisis. This forced prices to fall below $40 per barrel in a few months,
but prices recovered until they exceeded $100 in 2014. However, this did not last long, as they
fell to $30 in 2016 due to the increase in crude oil supply. In 2020, due to the repercussions of
Covid-19, prices fell to $16.6 in April, the lowest since 2000 (Rodhan & Jazz, 2022). Prices then
exceeded $130 in February 2022 due to the Ukrainian crisis and increased global economic
activity after the reduced impact of COVID-19. (Bloomberg, 2022). Therefore, this chapter will
try to discuss issues related to oil prices in more detail and depth, such as the structure of global
oil markets, transactions in the global oil market, the type of oil markets, oil prices, oil

benchmark, oil classification, and global oil price shocks.
4.2 Structure of the International Oil Market

The structure of the world’s oil markets consists of producers who represent the supply side,
consumers who represent the demand side, and national and international oil companies working
in the field of production, refinement, and distribution of oil, in addition to the oil markets in
which the buying and selling process takes place and the prices of crude oil are determined. The

structure of the international oil markets can be shown as follows:
4.2.1 Oil companies

International oil markets are characterised by the complexity and interconnectedness of their

structural components, as private companies and government play different roles in the flow of
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oil and refined products to consumers. However, five types of companies dominate the world's
oil supply. Each type of company has different operational strategies and production-related

goals. According to the EIA, oil companies fall into the following categories (EIA, 2024b):
- International oil companies (I0Cs)

It is one of the oldest and most significant international oil companies. What distinguishes these
companies is vertical integration. Its activity covers all stages of the oil industry, from oil
exploration, drilling, extraction, and transportation. This stage is called the Upstream stage and
ends when the oil is delivered or sold to the buyer in addition to its control over oil investment
operations in the downstream industries, including refining, petrochemical industries, and
distribution until the products reach the final consumer. It is also integrated horizontally, as its
activity extends abroad to cover many countries through collective entry into some agreements

and coordination among them. (Al-Qasim, 2010)

IOCs usually rely on economic factors when making investment decisions because they are
wholly owned by investors and are primarily concerned with increasing shareholder value.
Therefore, all their decisions aim to achieve profit for the company's and its shareholders'
benefit. In terms of revenue, these companies are among the most prominent companies
operating in the oil sector and include the major oil industry players such as ExxonMobil, BP,

Royal Dutch Shell, Total, Chevron, etc.
- National oil companies (NOCs)

These companies represent governments in managing their countries' oil wealth. National oil
companies do not continuously pursue commercial objectives; they may pursue the goals of the
governments that own them. The objectives of national oil companies often include employing
citizens, promoting the government's domestic or foreign policies, generating long-term revenues
to pay for government programs, and providing cheap domestic energy. All OPEC national oil
companies fall into this category, such as Saudi Aramco (Saudi Arabia), the largest oil company
in the world, and non-OPEC companies such as Petroleos de Venezuela S.A. (PdVSA), the
China National Petroleum Corporation (CNPC), and Pemex (Mexico), etc.
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- NOC:s with strategic and operational autonomy

These NOCs do not operate as extensions of their countries' governments; they are primarily
commercially driven, and these companies often balance between achieving their countries' goals
and making profits when developing their investment strategies. This category includes Statoil

(Norway) and Petrobras (Brazil).
- Independent oil companies

They are international oil companies whose production and marketing activity was initially
limited to local markets. They turned to global markets in search of crude oil sources and to
achieve the advantages of guarantees of integration and diversification. They include companies
such as ENI (Italy), Irap (France), Repsol YPT (Spain), and Lukoil (Russia), also known as non-
integrated production companies because they do not usually participate in marketing,
transportation, and refining operations, but rather their role is limited to exploration and

production. (Ajam & Al-Bustani, 2007).
- Oilfield services companies

Include oil companies such as Weatherford, Baker Hughes, Halliburton, and Schlumberger.
These companies provide the services and products necessary to construct and produce gas and
oil wells. Schlumberger, for example, provides nine out of 10 services and products needed to

explore, develop, and produce a gas and oil basin (Valérie, M. et al., 2016).
4.2.2 Transactions in the international oil market

Oil 1s the most traded in the world and it is marketed through several methods, including long-
term contracts with producing countries or by direct cash purchases from the market, as well as
futures contracts. Contractual relationships in oil markets are based primarily on supply and
demand, and the survival of other factors is constant. In general, transactions in the international
oil market can be divided into three forms of contracts, each affecting the other. These can be

summarized as follows:

- Spot contracts: They are also called the free market or the spot market, the most important of

which is the Rotterdam market in the Netherlands, in which oil is bought and sold, and money is
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received simultaneously. This market represents 15-20% of the total oil exchange internationally.
It represents an essential element in the influence of price levels. The current price level is

known through trading in this market (Ahmed, 2002).

- Ordinary transactions: These transactions are direct between the consumer and the producer
and usually take place away from intermediaries and between two neighboring countries, one of
which is an oil exporter and the other an importer. Prices are decided by negotiation, which is

affected by prices in the spot and futures markets (IMO,2017).

- Oil futures contracts: It is called the futures market, and it is the basis by which oil prices are
made in the world. They are paper transactions with short- and long-term future contracts. It is
one of the ways to eliminate the price risks of spot transactions by entering a deferred delivery
contract (futures contract), which is a bilateral agreement between the buyer and seller to provide
a specific amount of oil (crude or derivatives) at a pre-agreed price within a particular location in
a specific time in the future. (usually 21 days), and the size of the term contract is one thousand

barrels of oil (crude or refined products such as gasoline, heating oil, etc.) (Ali & Rabie, 2008).

Oil futures contracts are sometimes used for speculation because, in the futures markets, the
seller and buyer contract to deliver oil in the future at a price agreed in advance, regardless of the
prevailing prices in the market at the time of delivery, and speculators find tremendous
opportunities in these markets. After all, they enable them to reap profits by trading oil contracts
on paper only until delivery arrives, without performing any actual shipping and delivery
operations. These markets have contributed to ensuring future oil supplies and reducing
consumer fears by ensuring the supply of the required amounts of locally produced or imported
crude oils and protecting against price fluctuations and speculation. In addition to traditional
parties in the oil market, this market includes other parties with purely financial interests, such as

banks, financial institutions, and speculators (Al-Moussawi, 2005).
4.3 Type of oil markets
- New York market: New York mercantile exchange (NYMEX)

It is the first market in which futures contracts were traded in 1978. In this market, futures

contracts are evaluated based on the WTI Oil price. These contracts are a reference for the oil
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price of 15 Mb/d. Its price point is the city of Cushing, Oklahoma, due to Its location at the
confluence of oil pipelines near the ports, which allows it to export the oil. West Texas
Intermediate futures contracts on the NYMEX are the most traded in the world, as they trade
nearly twice the global daily production (Ali & Rabie, 2008). West Texas Intermediate Crude Oil
has gained its leading position on the list of global reference oils due to the importance of the US
oil market, as it is the largest oil-producing, importing, and consuming country, consuming about

a quarter of global oil production.
- International petroleum exchange (IPE)

It is the largest European oil market, based in London, and has been trading oil futures since
1981. In this market, Brent crude is used as a benchmark for pricing transactions, as it is used as
a reference for 40-50 million barrels of oil daily. Some African and European countries and the
United States buy most of Brent oil production. The sales of oil based on Brent oil come from

Northwest Europe and West Africa (Elitza & Nikolaus, 2007).
- Singapore international monetary exchange (SIMEX)

Established in 1989 in Singapore, it follows the Dubai crude standard; approximately 15 million
barrels are traded daily. This market is dominated by trading companies, banks, and Western oil
companies, with little Asian participation, which makes it sensitive to Western trading conditions

(Ali & Rabie, 2008b).

Although Singapore is not a significant oil-importing producer, it was chosen for several
reasons, the most important of which are its unique geographical location due to its location on
shipping lines between the Mediterranean and Western Europe on the one hand and the Far East
on the other, as well as political stability, the existence of a legal environment and legislative, the
existence of a developed financial and banking system that is characterized by a high degree of
competitiveness and the necessary technological infrastructure to provide appropriate logistical

support to the international stock exchange ( Kaufmann, et al., 2008).
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4.4 Oil price types

The price of oil is defined as the monetary value of a barrel of oil, a barrel consisting of 24
gallons, equivalent to 159 liters, expressed in US dollars (Al-Bassam, 2013). There are several

types of crude oil prices, which are:
- Posted price

It is the price determined by the oil companies called the Seven Sisters. Standard Oil of New
Jersey used this price for the first time in 1880, expressing the price of a barrel of crude oil at the
wellhead. This price represents the opinion of the oil companies and does not reflect the
interaction of demand and supply in the oil markets. Its purpose was to calculate the taxes paid to

oil-owning countries. This type of price was discontinued in 1971.
- Realised price

It is the declared price minus some discounts that the producing companies offer, such as
discounts for geographical location, density, passage through the Suez Canal, and others. These

discounts aim to encourage the buyer to buy crude oil.
- Tax price

The price represents the cost of producing oil and the amounts paid as taxes. This is also called

the tax cost price (Al-Hiti, 1994).
- Reference price

It is the price of a basket of oils that are close in density or divergent in geographical location to
form a reference for pricing a group of oils according to its location and density compared to the

reference oil, such as West Texas Intermediate Oil, Dubai Oil, Brent Oil, and Arab Light Oil.
- Spot price

It is the price of spot deals that have not been previously contracted. This price reflects the state
of the interaction of demand and supply in the international oil markets. Examples of spot

markets are the Rotterdam market and the Singapore market.
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- Forward price

It is the price paid on a specific date in the future for immediate crude oil, and is generally higher

than the spot price (Hussein & Saad, 2018).

- Nominal price

It is the monetary value of a barrel of oil, denominated in US dollars.
-The real price

It is the nominal price after excluding the effect of inflation and the change in the value of the

US dollar.
- Barrel price in dollars

It represents the price of oil on the spot deals market, is close to the price on international oil
exchanges, and is sold more than once. Therefore, its price may sometimes rise because of

speculation in the oil markets and not for economic reasons.
- Netback price

It is the price of oil in light of its refined products, that is, the price of products resulting from the

refining of a barrel of crude oil. (Al-Hiti, 1994).

For economic analysis, the nominal price is usually used because it gives a clear picture of the
economic conditions, and sometimes other types of prices may be used according to the purpose
of the study. For example, the real price is used to compare and find the actual value of a barrel

of crude oil.
4.5 Crude oil benchmark

Using reference crude oil makes it easier for sellers and buyers to price different types of oils.
Reference oils must have multiple characteristics, including a transparent, free-flowing market,
stable and abundant production, and adequate storage and delivery points at locations suitable for
trade with other market hubs. Different types of oil can be compared with these benchmarks by

factors such as API gravity, sulfur content, transportation costs, location, and global supply and
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demand conditions (EIA, 2014). Dubai-Oman, Brent, WTI, and the OPEC basket are the most

significant benchmarks. These can be summarized as follows:
- West Texas intermediate (WTI)

It is a light, sweet crude oil produced in Texas and New Mexico in the United States and
transported by pipelines to Cushing, Oklahoma, where it is priced. It is traded on the NYMEX
Stock Exchange in New York. It is the basis for pricing all oils produced in the United States,
such as Bakken, a sweet light oil produced in North Dakota. Mars is a sour medium oil produced
in the Gulf of Mexico or exported to it from Canada, Mexico, and South America. (Saddam, A.

2018).
- Brent

It is a sweet and light oil produced from the North Sea. Includes four oil streams: Brent and
Forties (offshore the United Kingdom) and Ekofisk and Oseberg (offshore Norway). It is used as
a reference for pricing two-thirds of the oil produced worldwide, as it was used to price in
Australia, the Mediterranean, Africa, and Europe, making it the most widely used reference

worldwide. (Kurt, 2022).

Before 2011, the Brent and WTI oil prices were close. In early 2011, the WTI oil price was
lower than that of Brent due to increased production of sweet light crude oil in the United States
with limited pipeline capacity. Since mid-2012, capacity has been added with large,
prefabricated pipelines in Cushing, making it possible to transport oil from production areas to
refinery areas. Even US East Coast refineries can now access sweet-light crude from the United
States, which puts downward pressure on the price of Brent crude and narrows the spread against

WTI (EIA, 2013).
- Dubai/ Oman

It is the third main benchmark oil. Both are medium and sour and are often averaged to create a
benchmark, it is usually used to price oil exported to the Asian market from the Middle East

(S&P Global, 2021).
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- OPEC reference basket (ORB)
OPEC adopted this basket as a reference in 1987; it is currently a mixture of the following oils:

Merey (Venezuela), Murban (UAE), Arab Light (Saudi Arabia), Bonny Light (Nigeria), Es Sider
(Libya), Kuwait Export (Kuwait), Basra Light (Iraq), Iran Heavy (Islamic Republic of Iran),
Rabi Light (Gabon), Zafiro (Equatorial Guinea), Djeno (Congo), Girassol (Angola) and Saharan
Blend (Algeria). It is a mixture of light and heavy oils, and its price is usually lower than the
price of Brent crude and the West Texas Intermediate. The importance of this basket emerged in
2000 when OPEC adopted production policies to maintain the price range of its oil ranges
between 22 and 28 dollars. The prices of these oils vary due to their different specific gravity, the
amount of sulphur they contain, and their geographical location. Therefore, the price received by

some OPEC countries may be lower than that of the OPEC basket (OPEC, 2022).
4.6 Classification of crude oil
4.6.1 Classification of crude oil according to its gravity

Crude oil mainly contains hydrocarbons with a small percentage of other chemical compounds,
including nitrogen, oxygen, sulphur, etc. These components directly affect extraction,
transportation, storage, refining, and distribution processes (Al-Dahhan & Mahmood, 2019); oil
is classified according to gravity based on the American Petroleum Institute Index (API) using

the formula below:
API = (141.5/Specific Gravity) - 131.5

Usually, oil has an API between 15 and 45 degrees. A lower API indicates a heavier oil (high
density), and a higher API indicates a lighter oil (lower density). Lighter oils are higher priced
because they produce more light products. (Energy Insights, 2020). According to API, there are
five main types of crude oil, which are (EIA, 2017):

-Light oil: Its API range is 35-45. This type of crude oil has a low density, making it easier to
extract, transport, chemical treatments, and refine. It does not need complex techniques, so its
costs are lower and its price is higher than that of heavy oil. This type is usually used to produce

gasoline and diesel, which are sold at a significant premium to residual fuel oil and other
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“bottom-of-the-barrel” products. Higher-value oils, such as Brent oil and West Texas

Intermediate oil, are included in this type.

-Extra-light oil: Its API is more than 45. Its price is lower than light oil because it contains

many light compounds, such as propane and butane.
-Medium oil: Its API range is 26-34.

-Heavy oil: Its API range is 15-25. This type is characterised by its higher density, meaning that
more complex techniques are needed for extraction, transportation, storage, refining, and
chemical treatments. Thus, its costs are higher, and its price is lower. An example of heavy oil is

most of the OPEC oils.
-Extra-heavy oil: Its API is less than 15.
According to gravity, there are 236 types of crude oil worldwide, as shown in Table 4.1.

Table 4.1: Distribution of crude oils according to their gravity

API gravity Number of oils Oil percentage of the total
10 to 20 16 6.8
21to 25 19 8.1
26 to 30 42 17.8
31to35 67 28.4
36 to 40 48 20.3
41 to 45 21 8.9
46 and over 23 9.7
Total 236 100

Source: Al- Ali (2010)
4.6.2 Classification of crude oil according to sulfur content
-Sweet oil: the sulphur content is less than 5%.
-Sure oil: the sulphur content is more than 5%.

The lower the sulphur percentage, the higher the price of crude oil, as the presence of sulphur
leads to various damages, including erosion of pipelines transporting crude oil and an increase in
sulphur dioxide emissions emitted from automobile exhaust, leading to higher pollution rates
(Beltran, K.2021). When both classifications are mixed, six types of oil appear, as shown in
Table 4.2.
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Table 4.2: Types of oils based on gravity and sulfur content

API level Sulphur content (%)
Light sweet™* >35 <0.5
Light sour >35 > 0.5
Medium sweet Between 26 to 35 <0.5
Medium sour Between 26 to 35 >0.5
Heavy sweet <26 <0.5
Heavy sour <26 > 0.5

*Includes ultra-light
Source: Fattouh & Economou (2019)

Figure 4.1 shows the classification of global crude oil reserves based on weight and sulphur
content. The highest quality types appear at the bottom, most of which are oils produced in the
United States and the North Sea. Other lower-quality types appear at the top, mostly OPEC oils.

Historically, world production has been dominated by heavy-sour oils, accounting for about 45%
of the global supply. (see Figure 4.2). Therefore, oil refineries have invested heavily in complex
plants capable of processing heavy and sour crude oil. Therefore, the rapid increase in US oil
shale production, a light and sweet crude, in the last 10 years has created multiple challenges for

producers and refiners (Fattouh & Economou, 2019).
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Figure 4.1: Density and sulphur content of selected crude oils
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4.7 International oil price shocks

Before the 1970s, the major international oil companies controlled all stages of production,
extraction, pricing, and oil distribution in all the countries producing crude oil. To achieve their
interests, these companies rejected any proposals from the producing countries to raise prices.
Hence, the prices ranged between 2-3 dollars, but dramatic developments took place after 1970

and turned the global oil markets upside down. The fluctuations in oil prices over the past 50

years can be reviewed as follows.

4.7.1 First oil price shock 1973 - 1974

The 1973 war between Egypt and Israel was the apparent main reason for the rise in oil prices
from $2.48 a barrel in 1972 to $11.58 a barrel in 1974. During the October 1973 war, the six
Arab Gulf countries that are members of the Organisation of Petroleum Exporting Countries met
in Kuwait and issued a resolution by unilaterally increasing the prices of OPEC crude oil,
reducing oil production, as well as cutting Arab oil supplies to the United States, Netherlands,

and Portugal, because they supported Israel, and as a result, there was an apparent deficit in the
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oil supply in the oil market; This coincided with the increase in demand for crude oil due to the
war, which led to a rise in oil prices, which jumped from $3.29 in 1973 to $11.58 in 1974, nearly

four times ( Fawzi, 1987).

The decisions the producing countries took in 1973 in response to the war were not the only
reason for the price rise, but several events had accumulated since 1960 and came to fruition in
1973. In 1961, OPEC was established in Baghdad to coordinate policies to preserve the interests
of the producing countries. This organisation gradually achieved many of its goals. At the
Caracas meeting in 1970, OPEC announced that it would control production and price levels
rather than determining them by the major oil companies. And increasing the share of the
producing countries from the tax to 55% (Yusuf, 1998); in February 1971, another price increase
was achieved at the Tehran meeting. The major oil companies and the OPEC countries reached
the Tripoli agreement on 2 April 1971 to adjust prices. As a result of the decline in the exchange
rate of the US dollar due to its floating on August 15, 1971, in addition to the continuing wave of
global inflation, the First Geneva Agreement was concluded in January 1972 with the oil
companies. Consequently, the declared prices increased by approximately 8.49%. Following the
second decline in the dollar exchange rate in February 1973, the Second Geneva Agreement was
concluded in June 1973, according to which the declared prices rose by approximately 11.9%

(Lasmak, 1987).

The first oil shock resulted in an evident slowdown in the growth of the gross domestic product
of the industrialised countries, which prompted them to develop multiple strategies to confront
the growing influence of OPEC. To achieve this goal, the OECD was established in 1974, which
includes developed countries, and one of its goals was to increase energy efficiency, expand
dependence on renewable energy, liberalise domestic energy prices, and maintain strategic oil
reserves sufficient to meet the needs of members for a period of 90 days, which was later
modified to 120 days to be used in emergencies (Jafer, 2018). 1974-1978 did not witness

significant price developments in the oil market, except for slight price increases.
4.7.2 Second oil price shock 1978 - 1981

Between 1978 and 1981, the Middle East witnessed two critical events that led to turmoil in oil

markets. The first was the Islamic Revolution in Iran, characterised by the strike of oil sector
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workers, significantly reducing Iranian oil production (Graefe, 2013). The second is the outbreak
of the war between Iraq and Iran at the end of 1980, which lasted eight years. As a result of these
two reasons, Iran's production decreased from 5.24 million barrels in 1978 to 1.26 million barrels
in 1981, and Iraq's production decreased from 2.57 million barrels in 1978 to 0.897 million

barrels in 1981 (OPEC, 2005).

Both countries lost 5.65 million barrels of their oil production in three years, representing more
than 9% of total world oil production. As a result, prices rose from $13.92 in 1977 to $36.83 in
1981 (BP, 2011). This means that prices have multiplied by 2.6 times, and this is the second oil
shock. Thus, prices may have increased nearly 15 times because of the first and second oil

shocks, which occurred during the ten years from 1972 to 1981.
4.7.3 Third oil price shock 1986—1988

The third shock to oil prices occurred for two main economic reasons; the first is a decrease in
demand as a result of the policies followed by the OCED, which increased the efficiency of fuel
use and the expansion of the use of sources other than oil, such as coal and nuclear energy; the
second was due to the high oil supply. The rise in oil prices stimulated production in areas with
high costs, as its production became economically feasible, unlike what it was previously,

especially for non-OPEC.

The problem of high oil supply can be viewed from non-OPEC production to OPEC production.
For non-OPEC, its production increased from 48.5% of the global output in 1977 to 69.5% in
1987. This increase was because the price increase had made non-OPEC more economically
feasible for production. As a result, its production increased by more than 8 million barrels per

day over the ten years (OPEC, 2004).

Regarding OPEC, competition and non-compliance with the quota system among member states
increased oil supply. Attempts to control and reduce production were unsuccessful, despite Saudi
Arabia's tendency to reduce its production from 9.9 to 3.9 million barrels from 1980-1987.
However, this did not control prices, so it increased production to maintain its market share. As a

result, prices fell to 14.3 dollars in 1987, after 36.38 in 1981 (BP, 2011).
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Oil prices rose to $18.3 in 1989, and due to the halt in Iraqi and Kuwaiti oil production due to the
events of 1990, the price of crude oil rose to $ 27.7. During 1991-1994, the oil market continued
to suffer from an excess of oil supply due to the expansion of production capacities in some
OPEC and non-OPEC countries, which led to a decline in prices, 16.9 in 1993 and 15.8 in 1994.
Prices recovered in 1996, rising to $20.6 and falling to $19.1 in 1997.

4.7.4 Fourth oil price shock 1998

In 1997, the economic crisis occurred in the Asia-Pacific region and, as a result, its consumption
of crude oil consumption was reduced to its lowest level in 15 years. The situation was further
complicated by the inability of OPEC to understand the reality of this crisis, which subsequently
spread to all other countries, as OPEC decided to increase production by 2.5 million barrels per
day, the highest production increase since 1988, to maintain its market share, its production

reached about 27.5 Mb/d on January 1, 1998 (Dundee, 2012).

At the same time, non-OPEC production increased by about a million barrels of oil from about
43.6 million barrels in 1996 to about 44.6 million barrels per day in 1997. The decline in global
consumption of crude oil, on the one hand, and the rise in production, on the other, led to a
continued decline in prices until they reached about $9 per barrel at the beginning of 1999, which
is the lowest price level during the 1990s and reached as average $12.72 per barrel in 1998 (BP,
2014).

4.7.5 Recovery and the fifth oil price shock 2008

In reaction to the price drop in 1997-1998, OPEC decided to reduce production by 2.53 Mb/d in
1998, which led to raising prices to $19.97 in 1999. Other cuts by OPEC and non-OPEC
followed in 1999, which pushed prices to a level that exceeded $28 in 2000 (OPEC, 2008).

Then, prices gradually increased until they reached 97 dollars in 2008. This is due to several
reasons, including the events of the invasion of Iraq in 2003 and the consequent fears of the
possible disruption of oil supplies from the Gulf region, tribal turmoil in Nigeria, rising global
demand for oil driven by the high growth rates of the American economy on the one hand, and
the significant and unexpected rise in the growth rates of the Chinese and Indian economies on

the other (Haider & Shalab, 2015). These factors led to the increase in oil prices until they
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reached $147 in July 2008. However, the global financial crisis in 2008 led to a decline in the
growth rates of the global economy, and as a result, oil demand declined, and oil lost more than

75% of its price, reaching $36 per barrel in December 2008 (BP, 2013).
4.7.6 Sixth oil price shock 2014

Oil prices gradually increased until they reached more than $111 in 2011 and 2012 for many
reasons, including political turmoil in the Middle East region and speculation on crude oil prices
(BP, 2013). This continued until the end of 2014, when prices dropped again, reaching $43 in
2016. The main reason for this decline is the increase in US shale oil production, which
increased from 0.34 Mb/d in 2007 to 1.31 Mb/d in 2011 and then increased to 5.8 Mb/d in 2015
and 8.26 Mb/d in 2019 (EIA, 2021). This rise in US shale oil production coincided with OPEC's
refusal to reduce its production to maintain its market share in the global oil markets, which

decreased from 51.4% in 1970 to 41.7% in 2014 (OPEC, 2014).
4.7.7 Seventh oil price shock 2020

Due to the weak growth of the global economy, the demand for crude oil, the escalation of trade
disputes between the United States and China, and the increase in oil supply, especially US crude
oil production, crude oil prices fell to $63 in 2019. The spread of COVID-19 in December 2019
caused an almost complete economic closure in many countries and stopped economic activities.
The global oil demand decreased significantly by 15.9Mb/d. This led to a decrease in the price of
Brent until it reached $ 10 in May 2020, while the price of WTI reached a negative $ 40 (see
Figure 4.3).

4.7.8 Eighth oil price shock 2021-2022

As a result of lower prices in 2020, OPEC + agreed to cut production by up to 9.7 million barrels
per day, the most significant drop in the history of OPEC. This was accompanied by an increase
in oil demand due to the gradual return to economic activities after the gradual recovery from
COVID-19; the price gradually increased until it reached $50 in December 2020 and $80 in
October 2021 (AG, 2022). At the beginning of 2022, prices increased significantly, reaching
$135 in February. This was due to the outbreak of the Russian Ukrainian crisis and the
accompanying trend of Western countries to impose an embargo on Russian oil and fears of

using Russian oil and gas as a political tool (Bloomberg, 2022). After the markets stabilised and
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the balance between supply and demand was achieved, prices fell to 82.95 in 2023. Finally,

Figure 1.1 and Appendix 1.1 show the historical development of crude oil prices.
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Figure 4.3: WTI & Brent oil price 2020-2021
Source: AG (2022)

4.8 Summary

This chapter provided an overview of the international oil markets, including their structure, key
players, types of crude oil prices, benchmark crude oils, and crude oil classifications based on

gravity and sulfur content. Finally, oil price shocks from 1973 to 2023 are discussed.

Since oil is an international strategic commodity, price fluctuations are caused by economic,
geopolitical, security, climatic, environmental, and technological factors. All these factors made
oil prices very volatile and difficult to predict. During the last 50 years, oil prices have been
characterised by continuous instability, with eight large price fluctuations. These fluctuations
were often dramatic. During the ten years between 1972 and 1981, prices doubled 15 times.
After the oil price was $32 in 1982, it became $13 in 1986. Throughout the 1990s, oil prices did
not exceed the $20 barrier. During the 10 years between 2002 and 2011, prices more than
quadrupled. Oil prices lost 75% of their value during only six months between July and
December 2008. After being $105 per barrel in 2013, it became $40 per barrel in 2016. During
one year, between May 2020 and May 2021, prices rose from $10 a barrel to $70 a barrel,
meaning that they had multiplied seven times within one year. Sometimes, it becomes negative,

as happened with West Texas crude oil in May 2020, when it approached minus $40 a barrel.
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CHAPTER 5: OVERVIEW OF IRAQI OIL AND ECONOMY

5.1 Background on the Iraqi oil sector
5.1.1 The strategic importance of Iraqi oil

The main indicators on the international oil map indicate that Iraqi oil plays an essential and
pivotal role in the present and future of the global oil markets. Iraq ranks fourth globally in 2023
after Venezuela, Saudi Arabia, and Iran, with a proven reserve of 145.02 billion barrels,
constituting approximately 11.7% of OPEC reserves, 17% of the proven reserves of the Middle
East region, and 9.2% of the total global proven reserves (OPEC, 2024).

The IEA estimates recoverable resources at around 232 billion barrels. According to the USGS
figure, Iraq extracted 15% of its recoverable resources, a low percentage compared to the Middle
East, which is 23% (IEA, 2012). Iraq's oil reserves are distributed over 66 fields: five supergiant
fields (containing more than five billion barrels) In Basra, it constitutes 75% of proven reserves.
Rumaila, West Qurna, Zubair, Majnoon, and Nahr Umr (further details can be found in
Appendixes 2.1 and 2.2). Thus, Iraq has enormous potential in terms of reserves, which will
allow an increase in production and export capacities in the future in response to successive
increases in global demand for crude oil, which are expected to be met from the Middle East

region due to the large reserves of this region, which amount to 54% of global reserves.

From a technical point of view, the oil fields in Iraq are among the lowest-cost fields compared
to production costs in other parts of the world. The giant fields in Basra are among the largest
fields in the world, and they achieve substantial economic benefits from their exploitation. At the
same time, all Basra fields are onshore and in easy terrain, which reduces the costs of drilling
wells and production. They are located near export facilities, which reduces transportation costs.
Furthermore, the oil produced can be pumped and processed efficiently and without any

technological complexity (EIA, 2024a).

Therefore, Iraqi oil production costs are among the lowest in the world, not exceeding $10.7 per

barrel for 2020, compared to $32.5 in Nigeria, $36.6 in China, $48.8 in Brazil, and $52.3 in the
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UK. This increases the profitability of Iraqi oil production and its economic feasibility compared

to other production areas worldwide (Knoema, 2024).

The specific gravity of Iraqi crude oil varies between light, medium, and heavy; namely, Basra
Light has an API of 31.4 and 2.74% sulphur, Basra Medium has an API of 27.9 and 3% sulphur,
and Basra Heavy has an API of 24 and 4.05% sulphur. Most of Iraq's oil production historically
comes from the Rumaila and Zubair fields in Basra. It is light crude oil with refined products
distinguished by their diversity and high demand in the oil products markets (S&P Global, 2024).
As well as the long period of depletion, according to the production rates for the year 2024, the
period of depletion of Iraqi oil is more than 100 years, which is the highest within OPEC, and
this means that Iraq will be one of the few countries that will continue to maintain a large oil

reserve for the longest possible period (OPEC, 2024).

The geographical location also adds another advantage, as it is in the middle of the leading oil
consumption centres between the markets of Southeast Asia and Western countries. In addition to
the distribution of its oil fields between the south, centre, and north and the presence of oil
pipelines that connect these fields on the one hand and export ports on the other, which allows it
the possibility of exporting through multiple outlets such as the Arabian Gulf, the Red Sea, the
Gulf of Agaba and the Mediterranean Sea, which gives it flexibility in marketing, and all of this
is considered one of the comparative advantages that Iraqi oil enjoys and confirms its strategic
importance, The above facts represent the most essential advantages of Iraqi oil, which
demonstrate its strategic importance in international oil markets(further details can be found in

Appendix 2.3).
5.1.2 Oil production

Iraq is the second largest producer of crude oil in OPEC and the fourth largest in the world, after
the US, Russia, and Saudi Arabia. The Iraqi oil production in 2022 was approximately 4.5 Mb/d,
constituting 6% of global production and 16.2% of OPEC production. (OPEC, 2024). As a
historical review, increases in Iraqi oil production have started to increase gradually since the
beginning of the 1970s. Iraqi oil production rose from 1.54 Mb/d in 1970 to 2.41 Mb/d and 3.47
Mb/d in 1976 and 1979, respectively.
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Due to the Irag-Iran war that began in 1980, production decreased significantly, reaching 0.9
Mb/d in 1981. After the end of the war, production gradually increased, reaching 2.8 Mb/d in
1989, the highest in the 1980s (see Figure 5.1). Due to the Second Gulf War in 1991 and the
resulting economic sanctions imposed by the Security Council on Iraq, which did not allow it to
export crude oil, production decreased significantly, reaching 0.3 Mb/d in 1991. production did
not increase from 1991 to 1995, except slightly to meet local consumption with some exports to
Jordan. With the implementation of the Oil for Food Program in 1996, Iraqi oil production
gradually increased reaching 2.81 Mb/d in 2000, the highest level in 20 years.

Production declined with the US occupation of Iraq in 2003, then gradually increased to reach
2.3 Mb/d in 2010. During the past 15 years, the Iraqi Ministry of Oil has concluded many
agreements with international oil companies to increase Iraqi oil production. The first licensing
round, which was concluded in June 2009, and the second, which was concluded in December of

the same year, are the most important of these contracts (Rodhan & Alasadi, 2017).

Although these contracts aimed to increase production to 12 Mb/d in 2017, a goal that was not
achieved, they contributed significantly to increasing production. They increased production by
100% in 2019 compared to 2009, as production reached 4.6 Mb/d, the second-highest increase in
crude oil production globally after the United States of America during the same period. It
represents one fifth of the rise in global oil production. (IEA, 2019a). About 88% of the
production came from fields in the Basra region in southern Iraq (EIA, 2019b). In 2020, OPEC
Plus decided to reduce production by 9.7 Mb/d to prevent the deterioration of crude oil prices
after the Covid-19 crisis (EIA, 2020). As a result, Iraqi oil production fell to almost 4 Mb/d in
2020 and 2021.

In 2022, OPEC Plus decided to increase production again, and therefore Iraq’s oil production
rose to 4.5 Mb/d (EIA, 2023). As a result of the cuts approved by OPEC Plus in November 2022,
amounting to 2 Mb/d, in addition to the voluntary cuts announced by Iraq, amounting to 211
thousand barrels per day, Iraqi oil production decreased to 4.1 million barrels per day (OPEC,
2023).

Regarding the future of Iraqi oil production, the Iraqi Ministry of Oil announced that it will aim
to raise production to 7 Mb/d in 2027 (Edwards, 2022). Although this level is difficult to achieve

due to the dynamics of the oil markets and the conditions of the oil infrastructure in Iraq, Iraq's
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role will remain pivotal in increasing the supply in international oil markets. According to the
International Energy Agency, Iraqi oil production will increase to 5.7 Mb/d in 2030, increasing
by 1.3 Mb in 2018 - 2030. This is the third most significant increase in global supply of crude oil
during this period after the United States, which will add 3.4 Mb, and Brazil, which will add
approximately 1.5 Mb (IEA, 2019a). Finally, it should be mentioned that the cumulative Iraqi oil
over the past 53 years amounted to 126.9 billion barrels (OPEC, 2024Db).
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Figure 5.1: crude oil production, consumption, and export in Iraq (1970-2023)
Source: Authors' computation based on OPEC (2024b)

5.1.3 Oil export and oil revenues

Iraq is the second largest exporter in OPEC and the fourth largest exporter of oil globally, after
Saudi Arabia, Russia, and the US in 2023. Iraq's exports amounted to 3.45 Mb / d, representing
17.7% of OPEC exports and 8.2% of world oil exports (OPEC, 2024a). In 2022 Iraq achieved the

highest oil revenues, amounting to more than $120 billion (see Figure 5.2).

Historically, large fluctuations in crude oil prices and oil exports led to large fluctuations in the
volume of oil revenues in Iraq. From 1970 to 1980 the oil price doubled nearly 14 times, as rose
from $2.1 in 1970 to $28.8 in 1980. The oil exports also rose from 1.49 Mb/d in 1970 to 3.25

Mb/d in 1979. As a result of these developments, oil revenues rose to more than $26 billion in
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1980 after being $0.79 billion in 1970, meaning that they doubled more than 33 times (see
Figures 5.1 and 5.2). Total oil revenues from 1970 to 1980 reached $96.65 billion. These
significant increases in oil revenues led to large increases in foreign reserves at the Central Bank
of Iraq, which reached more than $40 billion at the end of 1980, as the structural framework of
the Iraq economy was not able to absorb these vast revenues due to the inadequacy of the

investment absorption capacity (Rodhan, 2024).

At the beginning of 1981, oil revenues declined significantly and continued for several years
until they reached $6.9 billion in 1986, constituting only 26% of the revenues in 1980. The
reason for this was the decline in Iraqi oil exports due to the Iranian-Iraqi war and the decline in
crude oil prices. Oil exports fell to 0.7 and 1.4 Mb/d in 1983 and 1986, respectively. Prices also
fell to their lowest levels in July 1986, reaching $7 per barrel, the lowest price in 12 years, due to
the policies followed by the IEA, which succeeded in reducing global consumption by 7% during
the 1980s (El-Baradei, 1992). What further complicated the matter was OPEC's surplus
production capacity, which amounted to 34% of OPEC's production in 1986, which pushed
prices to the bottom (Atika, A., 1987). Then exports improved until they reached 2.26 Mb/d in
1989, the highest in the 1980s. The oil revenues for the same year reached 14.8 billion dollars.

Due to the Second Gulf War in 1991, the United Nations imposed economic sanctions on Iraq;
Iraq was not allowed to export oil until 1996, when the Oil for Food Program was implemented.
As a result, oil exports gradually increased until they reached 2.8 Mb/d in 2000. This coincided
with the rise in crude oil prices, which reached $27 per barrel in the same year, the highest in the
last 15 years. As a result, oil revenues rose in the same year to $21.9 billion, the highest rate
since 1980. After the US invasion of Iraq in 2003, oil prices rose significantly, reaching $94.4 in
2008 (Rodhan, 2023), accompanied by a gradual improvement in Iraq's oil exports, which led to
raising oil revenues to more than $80 billion, but they soon fell to $44 billion in 2009 due to the
repercussions of the global financial crisis of 2008. With the rise in oil prices to nearly $110, the
highest in oil prices, and the gradual increase in oil exports, which reached 2.4 in 2012, oil
revenues rose to almost $100 billion. Iraqi oil exports reached their highest historical level in
2019, reaching nearly 4 Mb/d. The oil exports were then reduced according to the OPEC +
production policies, reaching almost 3.5 Mb/d in 2023. With prices falling to $40.7 in 2016, oil

revenues fell to $43.6 billion, and oil revenues fluctuated after that due to fluctuations in oil
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prices. Due to the repercussions of the Covid-2019 crisis, prices fell to $41.4 per barrel, and oil
revenues fell to $44.5 billion in 2020, rose to $120.9 billion in 2022, and then fell to $97.6
billion in 2023 because oil prices fell to $82.9 per barrel after they were more than $100 per
barrel in 2022. Figure 5.2 shows the movement of crude oil prices and oil revenues in Iraq at
nominal and constant prices (2015=100) during 1970-2023. Iraqi oil exports during 1970-2023
amounted to 101.7 billion barrels, while revenues during the same period amounted to 1627.8
billion dollars, including 1384.5 billion dollars from 2003-2023 (OPEC, 2024). Geographically,
Iraq's oil exports in 2022 were distributed as follows: 64% to Asia, with China and India at the
forefront of importers of Iraqi oil, with 27% each and 7% to South Korea. Europe imported 26%,
the United States 7%, and the Middle East and Africa 7% (see Appendix 2.4).
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Figure 5.2: Oil prices and oil revenues in Iraq for the period (1970-2023)
Source: Authors' computation based on OPEC (2024 b)

5.2 The impact of oil revenue fluctuations on the Iraqi economy

5.2.1 Impact on GDP and GDP per capita

The oil sector dominates the rest of the sectors in forming the Iraqi GDP. Despite the disparity in
the contribution of oil revenues to the formation of the GDP during the period 1996-2023, it
reached an average of 45.1%. The highest contribution rate was in 2000, which exceeded 68%.
Therefore, fluctuations in crude oil prices and exports have significantly impacted Iraq's GDP

and GDP per capita (see Figure 5.3). With crude oil prices achieving negative growth rates
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during 1997 and 1998, the GDP and GDP per capita witnessed a noticeable decline. However, it
achieved positive growth rates in 1999 and 2000 due to the positive growth rates of oil prices.
Although the growth rate of crude oil prices in 2000 was more than 58%, the GDP growth rate
was 51.3%, reaching $ 32.31 billion, and the GDP per capita growth rate was 27.2%, reaching
$2.4 thousand.

2004-2008 witnessed high growth rates in crude oil prices, rising from $38.27 to $97.26, which
was positively reflected in GDP, which grew from $43.5 billion to $1.3 billion. Meanwhile, GDP
per capita rose from $1.8 thousand to $5.5 thousand. After the negative growth rates witnessed
by the GDP in 2009 due to the decline in crude oil prices due to the subprime mortgage crisis in
the United States in 2008, positive growth rates were achieved for 2010-2012. Despite the
negative growth rates witnessed by crude oil prices in 2013, GDP and the GDP per capita
witnessed a positive growth rate, driven this time by the increase in oil exports, which rose

significantly from 1.9 Mb/d in 2010 to 2.4 Mb/d in 2013.
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Figure 5.3: The relationship between oil revenues, oil price, GDP, and GDP per capita (1996-
2023)
Source: Authors' computation based on World Bank, 2024, and OPEC, 2024b

The years 2014-2016 witnessed negative growth rates for the gross domestic product due to the
decline in crude oil prices, and it became positive with the improvement in crude oil prices in the

years 2017 and 2018. Due to the economic closure conditions in 2020 due to Covid-19 and the
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decline in crude oil prices, the GDP declined. Due to economic recovery and reopening of the
economy in 2021, oil prices witnessed significant increases, which was positively reflected in
GDP. With crude oil prices rising to more than $100 in 2022, the GDP growth rate rose to more
than 25% to reach $264.08 billion and the GDP per capita achieved a growth rate exceeding 24%
to reach $5.85 thousand. In 2023, the GDP witnessed a slight decline due to the decline in oil
prices. During the period 1996-2003, the average annual growth rate of oil prices was 9.9%,
while that of GDP was 13.1%, and that of GDP per capita was 7.4%. Figure 5.4 shows the
growth rates of oil prices, GDP, GDP per capita, and oil revenues from 1996-2003. The
relationship between oil revenues, oil price, GDP, and GDP per capita in real value (2015=100)
can be found in Appendix 5.2.

The high percentage of oil rent’ contributes to GDP, illustrating the Iraqi economy on oil
revenues. Iraq ranks first in the world in this indicator during 2003-2021, reaching 47.1%.
Compared to 36.5% for Saudi Arabia, 30.4% for Oman, 20.1% for the United Arab Emirates,
15.4% for Kazakhstan, and 9.3% for Russia (see Figure 5.5). This reflects the extent of the
danger of fluctuations in crude oil prices on GDP and GDP per capita in Iraq. Iraq is the most
affected by fluctuations in crude oil prices compared to other crude oil producing countries and
emphasizes the need to work hard to diversify the Iraqi economy and reduce the percentage of

dependence on oil revenues.
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Figure 5.4: Annual growth rate of oil prices, oil revenues, GDP, and GDP per capita in Iraq
(1996-2023)
Source: Authors' computation based on World Bank, 2024 and OPEC, 2024b

* Oil rents are the difference between the value of crude oil production at regional prices and the total costs of
production.
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Figure 5.5: Countries with the highest dependence on oil rents on their GDP (2003-2021)
Source: Authors' computation, based on World Bank, 2024b

5.2.2 Impact on current account balance

The current account balance's structure reflects the nature of the economy. The more developed
the economy, the more positively it is reflected in the structure of the current account balance.
Consequently, the balance of the current account mirrors the level of development of the
production structure. The Iraqi economy heavily depends on oil exports, reflected in its

international trade structure.

Oil exports contribute significantly to Iraqi exports. its contribution varies from year to year
according to prices in the global oil markets. According to oil exports, and as a rate during the
years 1996-2023, oil exports constituted 92% of total exports, and the percentage of oil exports
to total exports exceeded 99 % During the years 2003, 2004, 2005, 2006, 2007, 2009, 2011 and
2012 ( see Figure 5.6) The current account balance did not suffer from a deficit during 1996-
2023 except for 2003 and 2004 due to the repercussions of the US occupation of Iraq and 2015
when crude oil prices fell by more than 47%. The largest current account balance surplus was
recorded in 2022, exceeding $50 billion, due to crude oil prices rising from $69 in 2021 to more
than $100 in 2022. In general, it can be said that the current account balance follows the
movement of oil prices up and down. During 1996-2023, the current account balance recorded a
surplus of $441.6 billion. Excluding oil exports, the current account balance generally recorded a

large deficit for all years between 1996-2003. The largest deficit was recorded in 2022, reaching
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$87.6 billion. During 1996-2023, the balance of the current account without oil recorded a deficit
of $1,140.8 billion.

From the above, it becomes clear that oil exports dominate Iraqi exports, and it can be said that
total exports are directly affected by the oil prices. This indicates that the structure of foreign
trade depends on the export of one commodity, oil, and this makes the performance of the Iraqi
economy linked to international oil market conditions and exposes it to the risks of fluctuations
in the global oil markets. Hence, economic policymakers should work on diversifying the export
structure rather than relying on oil exports alone to avoid the huge negative effects that can result

from oil price fluctuations.
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Figure 5.6: Current account balance with and without oil revenues (1996-2003)
Source: Authors' computation, based on OPEC, 2024b

5.2.3 Impact on government revenues and expenditure

Oil revenues in Iraq are the most important source of financing the general budget, as they
constituted 89.6% of total government revenues from 1996 to 2023. The percentage of oil
revenues exceeded 98% of government revenues for 2003, 2004, 2008, and 2011 (see Figure
5.7). The highest rate of government revenues was in 2022, reaching $127.3 billion, more than

95% of which are oil revenues.

The highest revenue growth rate was in 2020, reaching 76.5%; this reflects the growth rate of oil

revenues, which reached 78.91%, and the growth rate of crude oil prices, which reached 68.1%.
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The highest negative revenue growth rate was in 2020, reaching -43.2%, reflecting the growth
rate of oil revenues, which reached -46.9%, and the growth rate of crude oil prices, which
reached -34.7%. For 1996-2023, the annual growth rate of government revenues was 13.9%.
These were driven by the growth rates of oil revenues, which amounted to 15.8%, and the

growth rates of crude oil prices, which amounted to 9.9%.
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Figure 5.7: The relationship between crude oil prices, oil revenues, government revenues,
government spending, and public debt (1996-2023)
Source: Authors' computation based on World Bank, 2024b, and OPEC, 2024b

Government expenditure also depended heavily on oil revenues. When oil revenues rose from
$21.9 billion in 2000 to $94.9 billion in 2012, government spending grew from $34.6 billion in
2000 to $91.7 billion in 2012. When oil revenues fell to $49.2 billion in 2015, government
spending fell to $67.5 billion, reaching its highest spending rate in 2023, reaching $109.5 billion.
The average growth rate of government spending during 1996-2023 was 10.1%, close to the

growth rate of oil revenues and crude oil prices (see Figure 5.7).

These high rates of dependence of government expenditures and revenues on oil revenues are a
clear indication that the government budget is heavily dependent on crude oil prices. Therefore,
minor fluctuations in oil prices can significantly impact the Iraqi economy (Khadduri, 2014). For
example, when oil prices fell between 2014 and 2016, the government dramatically cut
investment and current spending (Issam, 2016). Between 2018 and 2020, when prices lost 40%

of their value, the Central Bank of Iraq devalued the Iraqi dinar by more than 20%. These
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solutions cannot be beneficial in the long run and have significant negative consequences.
Complicating the issue is the high number of government employees, which has reached 4.5
million, in addition to 3.5 million who receive retirement rights and 2.1 million who receive
financial support from the government as social security. Iraq depends on oil revenues to cover
90% of government spending, 65% of which goes to paying public sector salaries, which exceed

$60 billion annually. (Fitch Ratings, 2021)

As shown in Table 5.1, oil revenues constituted 87.5% of total budget revenues in 2023, and
70.2% of expenditure is current expenditure, more than 45% of which are wages and salaries,
investment expenditure constituted 29.8% of total expenditure, more than 28% of which are
investment expenditure in the oil sector. While the budget achieved a surplus of 8.9% of GDP in
2022, it turned into a deficit of 15.4% in 2023, and this is due to the decline in oil prices from
$100.1 in 2022 to $82.9 in 2023, in addition to the increase in expenditure by 6.4% of GDP, with
the rise in salaries and pensions accounting for more than 80% of the increase in expenditure.
However, the deficit is lower than the budgeted levels because actual oil prices were $7 higher

than the budgeted oil prices (IMF, 2024).

The above results confirm the dependence of the Iraqi budget on oil revenues, reflected in the
public debt. When oil revenues rise due to the rise in the price of crude oil, the deficit disappears
from the budget, and the government does not need to borrow. Instead, it has a surplus that the
government uses to pay off some of its debts. When oil revenues decline due to the decline in
crude oil prices, the deficit appears again and, therefore, the government resorts to borrowing,
and the public debt rises. As shown in Figure 5.8, the budget deficit is the most important factor
affecting the public debt. Therefore, Iraq's public debt is inversely related to crude oil prices in
international markets, as crude oil prices are the most important influence on the movement of
public debt in Iraq. As can be seen from Figure 5.7, when crude oil prices rose from $72.4 in
2007 to $108.7 in 2013, the public debt decreased from $97.7 billion to $65.8 billion. When
crude oil prices fell to $43.7 in 2016, public debt increased to $114.5 billion. When prices rose to
$71.3 in 2018, public debt decreased to $98.9 billion. When crude oil prices fell again to $69 in
2021, the public debt increased to $137.2 billion.
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Table 5.1: Iraqi central government fiscal accounts, 2023

Trillion ID | % % of GDP
Revenues 134.6 40.2
Oil 117.3 87.5% of Revenues 35
Non-oil 17.3 12.5% of Revenues 5.2
Expenditure 186.1 55.6
Current 130.6 70.2% of Expenditure 39.0
Of which wages 59.4 31.9% of Expenditure 17.7
45.5% of Currents Expenditure

Capital 55.4 29.8% of Expenditure 16.5
Oil 15.8 28.5% of Capital Expenditure 4.7
Non-oil 39.6 71.5% of Capital Expenditure 11.8
Overall Balance -51.5 -15.4

Source: IMF (2024)

One of the main problems the Iraqi government will face is the rise in the fiscal breakeven price

of oil (the oil price at which the fiscal balance is zero), which has risen significantly in recent

years from $42.7 in 2017 to $57.4, $68.5, $80.4, and $94.6 for the years 2020, 2022, 2023 and

2024, respectively (IMF, 2024b). Without diversifying government revenues and not relying

almost entirely on oil revenues, the Iraqi economy will be exposed to large and continuous

fluctuations in crude oil prices, leading to the instability of the Iraqi economy and its exposure to

continuous fluctuations.
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5.2.4 Impact on broad money supply (M2)

The money supply in Iraq increased from $1.2 billion in 1996 to $125.9 billion in 2023, that is, it
increased 105 times in 28 years, with an annual growth rate of 21.5% (see Figure 5.9 and Figure
5.10). The period 1996 to 2002 witnessed an increase in the money supply from $1.2 billion to
$2.4 billion due to the Central Bank of Iraq financing the budget deficit by printing more money.
The rapid growth rates of the money supply occurred during the years 2003 and 2004, as the
money supply reached 10 billion dollars in 2004 after it was 2.4 billion dollars in 2002, meaning
that it multiplied by more than four times in two years with annual growth rates reaching 106.7%
in 2003 and 102.1% in 2004. This increase is attributed to the process of reevaluating the
exchange rate of the Iraqi dinar after the US occupation of Iraq in 2003. In 2005, the growth rate
decreased to 18.4%. The reason for this decreases is the Central Bank of Iraq's efforts to address
the inflation problem after it gained its independence from the executive authority following the

issuance of the Central Bank of Iraq Law No. 56 of 2004 (Salih, 2012).

With the rise in oil prices and the expansion of economic activity from 2006 to 2008, the money
supply increased at high growth rates, reaching 61.1% in 2006, 39.5% in 2007, and 43.3% in
2008. It then declined in 2009 to 8.6% due to the decline in crude oil prices and economic
contraction. During 2010-2013, despite the increase in crude oil prices and oil revenues, money
supply growth rates were low compared to those preceding 2009. The reason for this is the
appearance of a state of monetary stability in the Iraqi economy due to the interest of the Central

Bank of Iraq to achieve a balance of growth between the monetary and real sectors (CBI, 2012).

The 2014 money supply achieved a low growth rate of 3.9% and decreased to -10.3% in 2015
due to a state of economic contraction due to the decline in crude oil prices by 47.1% (CBI,
2014). With the improvement in crude oil prices, the money supply achieved a positive growth
rate between 2016 and 2019. However, it turned to negative 5.5% with the decline in crude oil
prices in 2020, which declined by -34.7%, and the growth rate rose to 16.7% and 20.3% for the
years 2021 and 2022, respectively, as a result of the significant increases in crude oil prices,
which reached $100, and the increase in oil revenues to $120.1 billion in 2022. With the decline

in crude oil prices in 2023, the money supply growth rate fell to 8.6%.
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Figure 5.9: The relationship between oil prices, oil revenues, investment, money supply, and
total reserves (1996-2023)
Source: Authors' computation based on OPEC (2024b) and CBI (2024)

120.00
100.00
80.00
60.00
40.00
X

20.00
0.00 —

-20.00

1996
2021
2022
2025 W

-40.00

-60.00

EN V2GR e Q|LPGR OILREVGR

Figure 5.10: Relationship between growth rates of oil prices, oil revenues, and M2 (1996-2023)
Source: Authors' computation based on OPEC (2024b) and CBI (2024)

5.2.5 Impact on investment

From 1996 to 2023, investment spending represented more than 22.4% of total government
spending. The annual growth rate of investment spending during this period was 12.3%. The
highest investment was in 2013, amounting to $43.6 billion (see Figure 5.9). The highest annual
growth rate was in 1999, reaching 137.7% (see Figure 5.11). The highest rate of investment

spending, as a percentage of government spending, was in 2002, when it reached 45%. The
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investment increased from $1.9 billion in 1996 to $8.1 billion in 2000 due to the rise in crude oil
prices from $20.3 billion in 1996 to $28.5 billion in 2000. The highest investment growth rates
were achieved in 1999 and 2000, when investment growth rates reached 137.7% and 61.8%,
respectively. This is due to the increase in oil prices and the government's move to increase the
investments needed by the economy after investment had stopped significantly during the
previous years due to the economic sanctions imposed on Iraq. 2003 and 2004 witnessed the
highest negative growth rates (see Figure 5.11). This was due to the decline in investment
movement during these two years, as well as the military operations and security incidents that

accompanied the events of 2003.

Investment continued to grow at increasing rates consistent with the movement of oil prices until
2009 when it turned into negative growth rates due to the decline in oil prices. Investment
growth rates soon rose significantly again with the increase in oil prices from 2010 to 2013.
Investment in 2013 reached $34.6 billion, the highest annual investment rate, with crude oil
prices falling from 2014 to 2017. Investment growth rates were negative during this period and
soon improved with the rise in crude oil prices in 2018 and 2019. However, with the sharp and
significant drop in crude oil prices in 2020, which exceeded -34%, and due to the economic
shutdown as a result of the Covid-19 virus, investment witnessed the highest negative growth
rate during the period 1996 to 2023, reaching -70.3, and then investment growth rates improved
with the improvement in crude oil prices, as the investment growth rate in 2021 reached more

than 50.5.
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Figure 5.11: Relationship between growth rates of oil prices, oil revenues, and investment,
1996-2023
Source: Authors' computation based on OPEC (2024b) and CBI (2024)
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5.2.6 Impact on total reserves (including gold)

Iraq's foreign exchange reserves did not change during the period 1996-2003 due to the
economic sanctions imposed on Iraq, as they did not exceed 8.1 billion dollars throughout the
above period; after 2003, the foreign exchange reserves of the Central Bank of Iraq were linked
to the oil prices and oil revenues, as oil revenues are the primary source of foreign exchange
reserves for the Central Bank of Iraq, which it obtains in dollars from the Iraqi Ministry of
Finance, which is considered the official body that obtains oil revenues in the Iraqi state in
exchange for the Central Bank of Iraq selling the local currency to the Ministry of Finance,

which is the Iraqi dinar.

From Figure 5.9, we can note that foreign exchange reserves increased from $8.1 billion in 2003
to $60.1 billion in 2008 due to crude oil prices, from $28.8 per barrel in 2003 to $97.3 in 2008.
As soon as prices fell in 2009 to $61, foreign exchange reserves fell to $44 billion. With the
improvement in crude oil prices in 2010-2013, foreign exchange reserves achieved positive

growth rates (see Figure 5.12), reaching $77.8 billion in 2013.

With the decline in crude oil prices during the period 2014-2016, the reserve decreased to $45
billion, then rose with the rise in crude oil prices during the years 2017-2019 to $68.1 billion, and
reserves decreased by 26% in 2020 with the decline in crude oil prices, reaching $50.3 billion.
With the improvement in crude oil prices and oil revenues, foreign reserves increased during

2021-2023, reaching their highest levels in 2023, reaching $112.1 billion.
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Figure 5.12: Relationship between growth rates of oil prices, oil revenues, and total reserves,
1996-2023

Source: Authors' computation based on OPEC (2024b) and CBI (2024)
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5.2.7 Impact on exchange rate

The Central Bank of Iraq operates a fixed exchange rate system, selling foreign currencies,
primarily the US dollar, at a price it determines in advance, known as the official exchange rate.
Individuals and financial institutions can obtain the US dollar at the official exchange rate, as
specified by the Central Bank of Iraq (IMOP, 2010). Individuals and institutions that cannot meet
the Central Bank's conditions usually resort to the parallel market to obtain the US dollar at an
exchange rate higher than the official exchange rate, known as the parallel exchange rate. The
higher the demand for dollars in the parallel market compared to the supply, the higher the
parallel exchange rate and the more significant the gap between it and the official exchange rate
(Foote et al., 2004). In 1996, the official exchange rate was 0.13 ID per USS$, while the parallel
exchange rate was 1070 ID per USS$. The official exchange rate remained the same until 2002,
while the parallel exchange rate fluctuated, reaching 1957 ID per US$ in 2002 (IMOP, 2024).

Due to the complete lifting of economic sanctions imposed on Iraq by the UN and allowing Iraq
to export unlimited amounts of crude oil, which resulted in a significant increase in oil revenues
denominated in US dollars, the Central Bank of Iraq turned to using a new monetary instrument,
which was the currency sale window, the aim of which was to achieve economic stability and
reduce inflation. As a result of the measures taken by the Central Bank of Iraq, the official
exchange rate rose to 1985 ID per US dollar, compared to 1992 ID per US dollar in the parallel
market. The official exchange rate rose to 1453 ID per USS$ and 1473 ID per USS$ in the parallel
market in 2004 (see Figure 5.13).

In 2007, the value of the Iraqi dinar rose at the official exchange rate by 14.4% and at the parallel
exchange rate by 14.3%, so that the official exchange rate reached 1256 Iraqi dinars per US
dollar, compared to 1275 Iraqi dinars per US dollar in the parallel market. The value of the Iraqi
dinar continued to rise until 2009, and the ratio of the parallel exchange rate to the official
exchange rate was 1.5%, 2%, and 0.6% for the years 2007, 2008, and 2009 (see Figure 5.13).
This rise in the value of the Iraqi dinar is due to the Central Bank's efforts to improve the value

of the Iraqi dinar by providing an adequate supply of US dollars (Ghalbi & Badawi, 2013).
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Figure 5.13: Official and parallel exchange rate of the Iraqi dinar (2003-2023)
Source: Authors' computation based on CBI (2024)

The period 2010-2013 witnessed a slight decline in the value of the Iraqi dinar, while the period
2014-2016 witnessed a greater decrease in the value of the Iraqi dinar. The reason for this is the
decline in the price of crude oil during this period, which led to a decrease in Iraqi oil revenues
and the value of ID per US$ in both the official and parallel markets. However, the parallel
exchange rate decline was greater than the official exchange rate, as the official exchange rate
declined from 1186 to 1190 ID per US$ between 2014 and 2016, while the parallel exchange rate
declined from 1218 to 1281 ID per USS$. The difference between the official and parallel
exchange rates increased from 0.9% in 2013 to 2.7%, 5.4%, and 7.6% in 2014, 2015, and 2016,

respectively.

With the improvement in crude oil prices during 2017-2019, the official exchange rate remained
stable while the parallel exchange rate improved, so the difference between them decreased to
5.5%, 1.8%, and 1% for 2017, 2018, and 2019. However, with the decline in crude oil prices in
2020, the parallel exchange rate and official exchange rate declined. Still, the parallel exchange
rate's decline was greater than the official exchange rate until the difference between them
became 3.3%. The difference between them improved with the improvement in crude oil prices
until it reached 1.5% in 2022. In 2023, the Central Bank of Iraq worked to reduce the official
exchange rate by 9.2% to reach 1325 ID per USS$ after it was 1460 ID per USS$ in 2022. The

Central Bank of Iraq set stricter conditions for obtaining the US $. This caused the parallel
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exchange rate to fall to 1531 ID per USS$ in 2023, which increased the difference between the

official and parallel exchange rates to 15.5%.

Through the above analysis, it is clear that the monetary policy has proven to be largely
successful in achieving one of its most important goals, which is to improve the value of the Iraqi
dinar and make the difference between the official exchange rate and the parallel exchange rate
small. This is what was achieved, as this difference did not exceed 2% in most years between
2003 and 2023. However, this happens when the central bank has sufficient US dollar reserves
due to the rise in oil prices. However, when US dollar reserves decrease as a result of the decline
in crude oil prices, the Central Bank of Iraq may sometimes resort to reducing the official
exchange rate, as happened in 2021 when the value of the Iraqi dinar decreased by 21.6%, or the
difference between the official and the parallel exchange rates widen, as happened during the
years 2015, 2016, 2017, 2020 and 2023. Figure 5.13 shows the parallel and official exchange

rates, their growth rates, and the percentage of difference between them.
5.2.8 Impact on interest rate

As shown in Figure 5.14, the interest rate was 7.25% in 1996-1998, then increased at a growth
rate of 1.33% to 7.35%. The interest rate remained at this level until 2001, then decreased in
2002 to 6.35%, at an annual rate of -13.61%. The fact that the interest rate remained constant
during 1996-2001, at a time when the Iraqi economy was suffering from high inflation, indicates
that the monetary authorities did not use the interest rate as a monetary tool to influence
economic activity or address the inflation problem that the Iraqi economy was suffering from.
(Ghaidan & Ismail, 2015).

The interest rate remained the same in 2003 until it was reduced in 2004 to 6% with a negative
growth rate of 5.51%; then it rose again to 7% in 2005 and rose to 10.42% for 2006 and 20% for
2007. The rise in interest rates after 2003 was due to the Central Bank of Iraq's desire to reduce
inflation levels and find equilibrium interest rates (Al-Janab, 2012). When inflation levels were
very high during 2005 and 2006, the Central Bank of Iraq decided to raise the interest rate in
2007 to 20%. After controlling inflation, the interest rate was reduced to 16.7% in 2008 and
8.8% in 2009.

During 2011-2015, the Central Bank of Iraq fixed the interest rate at 6%. The reason is the

efforts of the Central Bank of Iraq to stimulate economic growth by providing the required credit
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at low interest rates (CBI, 2014). To address the recession that hit the Iraqi economy after 2016
due to the decline in oil prices, the Iraqi Central Bank reduced the interest rate to 4%. It
continued this until 2022 to stimulate the Iraqi economy. In 2023, to control inflation and
withdraw cash liquidity in circulation outside the banking sector, the Central Bank raised the

interest rate to 7.5%.
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Figure 5.14: Interest rate and its annual growth rate in Iraq.1996-2023
Source: Authors' computation based on CBI, 2010 and CBI, 2024

5.3 Summary

This chapter provided a general background on the Iraqi oil sector and the impact of oil revenue
fluctuations on the Iraqi economy's performance. Iraq ranks fourth in the world regarding oil
reserves, which amounted to 145 billion barrels, representing 11.7% of OPEC's total reserves and
9.2% of the global reserves. These reserves are expected to increase to 332 billion barrels. Iraqi
oil production in 2022 amounted to 4.5 million barrels per day, representing 6% of total global
production and 16.2% of total OPEC production. Oil exports for 2023 amounted to 3.5 million
barrels per day, the second largest in OPEC and the fourth largest globally. Production costs in
Iraq are among the lowest in the world. Although production costs in Brazil are $ 52.3 per barrel

and $48.8 per barrel in Britain, they are $10.7 per barrel in Iraq.

Between 1996 and 2023, oil revenues constituted more than 45% of GDP. The GDP and GDP per
capita were closely related to the growth rates of crude oil prices. Oil exports constituted more

than 92% of total exports and exceeded 99% in some years. The current account balance during
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1996-2023 recorded a surplus of $441.6 billion and turned into a deficit of $1.140 trillion when
excluding oil revenues. Oil revenues constituted nearly 90% of total government revenues and
exceeded 98% in some years. Government spending was also linked to the movement of oil
revenues in terms of rise and fall and vice versa. This was reflected in the public debt, which
increased with the increase in oil prices and decreased with the rise in hot oil prices. The
exchange rate of the Iraqi dinar also depends on crude oil prices. When crude oil prices fell in
2020 and 2021, the exchange rate was reduced from 1,200 Iraqi dinars per US dollar to 1,460
Iraqi dinars per US dollar. When crude oil prices rose in 2023, the exchange rate increased to

1300 Iraqi dinars per USS.

From all the above, it becomes clear that oil revenues dominate the performance of the Iraqi
economy. It can be said that the Iraqi economy is directly affected by oil prices, and this makes
the performance of the Iraqi economy linked to international oil market conditions and exposes it
to the risks of fluctuations in the global oil markets. Therefore, economic policymakers must
work to diversify the economic structure rather than relying on oil exports only to avoid the

tremendous adverse effects that can result from oil price fluctuations.
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CHAPTER 6: IMPACT OF OIL REVENUE FLUCTUATIONS ON
RESOURCE ALLOCATION (DUTCH DISEASE)

6.1 Introduction

The rise in oil revenues has led to the Dutch disease in the Iraqi economy since the beginning of
the 1970s. This has had dire economic consequences as the competitiveness of the manufacturing
and agricultural sectors has declined, leading to a reluctance to direct investments towards them
and a decline in their contribution to the formation of the gross domestic product. This chapter
will focus on the repercussions of the Dutch disease on economic activities in Iraq, First, the
relationship between oil revenues and inflation will be explained, followed by the classification
of sectors into traded and non-traded, the relative price of non-traded goods to traded goods, and
the impact of Dutch disease on the contribution of traded sectors to gross capital formation

(GCF) and GDP.
6.2 The relationship between oil revenues and inflation

The GDP deflator (GDPD) and Consumer Price Index (CPI) are widely used to express inflation.
The CPI represents the ratio of the prices of goods and services consumed by households in the
current year to their prices in the base year. Meanwhile, the GDPD is the same year's nominal to
real-GDP ratio (Dornbusch et al. 1994). The main difference between the CPI and GDPD is that
the CPI is focused only on the goods and services that consumers buy, whether locally produced
or imported, and aims to measure inflation that affects consumers. On the contrary, the DGDP
focusses on the general level of prices for all goods and services produced within the economy,
including consumer goods, capital goods, and exports of goods and services, excluding imports.

Because both indicators are essential in the Iraqi economy, we will use each in this section.

Inflation based on the consumer price index hovered below 5% during the period 1969-1973.
Inflation rates gradually rose to 7.7% in 1974, 12.8% in 1976, and 15.7% in 1979 due to the rise

in oil prices and revenues. (see Figure 6.1).
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During the 1980s, the average inflation rate was 12%. This period was characterized by the
government controlling the inflation rate, adopting policies to combat inflation, setting prices,
and supporting the prices of essential commodities. The lowest level of inflation recorded during
this period was in 1986, reaching 1.3%, and the highest rate was in 1988, reaching 21.4%. The
rise in inflation is due to the government canceling the subsidy policy, canceling compulsory
pricing, and following privatization policies. (Sanford, 2003). Due to the imposition of economic
sanctions on Iraq in late 1990, inflation witnessed large jumps, rising from 6% in 1989 to 51% in
1990, 80% in 1991, 448% in 1994, and 387% in 1995. This significant increase in inflation rates
is due to the economic sanctions on Iraq, the ban on the export of crude oil, and the government's
resort to financing the financial deficit by quantitative easing (printing more money), which led
to an increase in the size of the money supply, with no commodity supply to match this rise in
the money supply, this led to inflationary pressures and a decline in the value of the local

currency (Akram, 2002).

In 1996, inflation fell by -16.1%. This is a result of the implementation of the oil-for-food
memorandum, which allowed the resumption of Iraqi oil exports and the import of goods and
services from abroad, which resulted in an increase in the value of the ID per US dollar by more
than 36%, which made the value of imported goods and services cheaper than they were

previously. Therefore, the CPI decreased (Kenneth, 2003).

Then, the inflation rate rose again in 1997, reaching 14.8%, and then continued to grow at a
variable rate, reaching its highest rate in 2006, reaching 53.2%. The main reason for this rise is
the government's decision to lift subsidies on fuel and some essential commodities, which is
reflected in transportation and production costs and the prices of consumer goods (Shandi $
Naeem, 2011). In 2007, the inflation rate fell to -10.1%, the highest negative rate during the
study period. This was due to the decision of the Central Bank to raise the exchange rate of the
ID per US dollar. The official exchange rate increased by 14.4% and the parallel exchange rate
by 14.3% (see Table 6.1). Therefore, most imported goods became cheaper in ID. This indicates

that the CPI in Iraq is mainly on goods and services imported from abroad.
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Figure 6.1: Percentage of CPI and GDP deflator indices (1969-2023)
Source: Authors' computation based on World Development Indicator (2024)

The years 2008 and 2009 witnessed a growth in inflation rates, but at a lower rate than before
2006, reaching 12.8% in 2008 and 6.9% in 2009. This is due to the success of the Central Bank
of Iraq's monetary policies in achieving stability in price levels and improving the security

situation (CBI, 2008).

The inflation rate in 2012 was 6.1% and low growth rates characterized the period from 2013 to
2020. In 2019, the growth rate was - 0.2%. The main reason for this is the success of the Central
Bank of Iraq in terms of increasing the supply of the US dollar and increasing the purchase of the
Iraqi dinar. For example, the sales of the US dollar increased from 6.1 BUSS in 2004 to 34 BUSS$
in 2009 and to 55 BUSS in 2013. The Iraqi dinar purchases also rose from 10.3 BUSS$ in 2004 to
45.5 BUSS in 2008 and to 75 BUSS in 2012. Increasing the supply of the US dollar and working
to withdraw the Iraqi dinar supports the stability of the ID and thus reduces the inflation rate.
Additionally, the decline in the inflation growth rate in 2019 to negative rates was partly because

of the decline in crude oil prices, which reached -10.8, which reduced overall economic activity.

The high inflation rates returned from 2021 to 2023, as the inflation growth rate reached 6% for
2021, the highest in eight years; this is because the Central Bank of Iraq reduced the value of ID
per US dollar by 21.6% to 1460 ID per US dollar at the official exchange rate and 1471 ID per
US dollar at the parallel exchange rate. This made imported goods and services priced in Iraqi

dinars more expensive than previously. This reduction in the value of the Iraqi dinar resulted
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from a significant decline in the foreign reserves of the Central Bank of Iraq, which decreased

from 68 BUSS in 2019 to 50 BUSS in 2020.

Inflation in 2022 grew lower than in 2021, reaching 5%, due to the Central Bank of Iraq raising
US dollar sales to 46.8 BUSS after it was 37.1 BUSS in 2021. It also purchased larger quantities
of the Iraqi dinar, which amounted to 53.4 BUSS in 2022, after it was 46 BUSS in 2021 (see
Table 6.1). In 2023, inflation grew at a rate of 4.5%.

Returning to inflation based on the GDPD, we note that in addition to the factors we mentioned
earlier that affected the inflation based on the CPI, it depends mainly on crude oil prices. We note
in Figure 21 that when the growth rates of crude oil prices are positive, the growth rates of
inflation based on GDPD are also positive, and vice versa. For example, in 1998, when the
growth rate of crude oil prices was negative, the inflation based on GDPD was also negative; this

was repeated in the years 2001, 2007, 2009, 2015, 2019, 2020, and 2021.

Inflation based on GDPD achieved a negative growth rate in 2015, reaching -30.2%, when crude
oil prices fell by a negative growth rate of -47.5%. The highest growth rate for inflation based on
GDPD during the study period was 38.9% in 2021, which is matched by the highest growth rate

for crude oil prices, which reached 68.1%.
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Figure 6.2: Relationship between CPI, GDPD-based inflation rate, and oil price change (1996-
2023)
Source: Authors' computation based on the World Bank, World Development Indicators (2024)
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The above analysis indicates two points: The first is that the rise in oil prices leads to a rise in the
prices of locally produced goods. Thus, the inflation rates based on the GDPD increase and vice
versa. The second point, as seen in Figure 6.2, is that inflation rates based on the CPI are usually
much lower than those based on GDPD; this can be explained by the fact that consumers can
dispense with locally produced goods and services when their prices rise because the rise in oil
prices and replace them with imported goods and services whose prices are relatively lower than
those produced locally. This widens the gap between inflation based on the GDPD and the CPI.

This result indicates that the Iraqi economy is suffering from the symptoms of Dutch disease.

Table 6.1: CBI sales, purchases, the parallel and official exchange rates and CPI (2004-2023)

CBI sales CBI purchases

aif U St U Inflation
Years OXR OXRGR | PER PERGR CPI ’

(BUSS) | Growth | (BUSS) | Growth | ID/USS$ % ID/USS % (el %)

rate rate
% %

2004 6.1 10.3 1453.0 26.8 1473 26.1 27.0
2005 10.7 75.4 14.9 44.7 1472.0 -1.3 1492 -1.3 37.0
2006 11.2 4.7 16.8 12.8 1467.0 0.3 1487 0.3 53.2
2007 16.0 42.9 26.7 58.9 1256.0 14.4 1275 14.3 -10.1
2008 25.9 61.9 45.5 70.4 1195.2 4.8 1219 4.4 12.7
2009 34.0 31.3 23.0 -49.5 1173.0 1.9 1180 3.2 6.9
2010 36.2 6.5 41.0 78.3 1176.9 -0.3 1185 -0.4 2.9
2011 39.8 9.9 51.0 24.4 1183.0 -0.5 1190 -0.4 5.8
2012 48.6 22.1 75.0 47.1 1179.2 0.3 1195 -0.4 6.1
2013 55.7 14.6 62.0 -17.3 1179.0 0.0 1190 0.4 1.9
2014 54.5 -2.2 47.0 -24.2 1186.0 -0.6 1218 24 2.2
2015 44.3 -18.7 32.0 -31.9 1187.0 -0.1 1251 -2.7 1.4
2016 33.5 -24.4 25.6 -20.0 1190.0 -0.3 1281 24 0.6
2017 42.2 26.0 40.4 57.8 1190.0 0.0 1256 2.0 0.2
2018 47.1 11.6 52.2 29.2 1190.0 0.0 1211 3.6 0.4
2019 51.0 8.3 59.0 13.0 1190.0 0.0 1202 0.7 -0.2
2020 44.1 -13.5 30.7 -48.0 1200.3 -0.9 1240 -3.2 0.6
2021 37.1 -15.9 46.0 49.8 1460.0 -21.6 1471 -18.6 6.0
2022 46.8 26.1 53.4 16.1 1460.0 0.0 1482 -0.7 5.0
2023 33.5 -28.4 64.0 19.9 1531 9.2 1531 -3.3 4.5

Source: Authors' computation based on CBI, Statistics department, statistical bulletin, different
issues
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6.3 The influence of Dutch disease on the Iraqi economy
6.3.1 Classification of sectors

Despite the differences in economic literature regarding classifying goods into traded and non-
traded goods, they generally agreed that the manufacturing and agricultural sectors represent the
traded goods sector. Meanwhile, the non-traded goods sector is represented by services,
transportation, real estate, business, communication, construction, and personal and other
services included in the United Nations Standard Industrial Classification (SIC) (Marsh &
Tokarick, 1994). This is what this study will adopt. The importance of classifying sectors into
traded and non-traded lies in facilitating the tracking of the influence of oil revenue fluctuations
on the economy through the Dutch disease mechanism. To give a clear picture of this influence, a
time series was studied extending from 1969 to 2023, that is, for 54 years. This period is
classified into two types: the first is the period of prosperity. High oil revenue and oil prices

characterize these periods.

Examples include the periods 1974 to 1980, 1997 to 2003, and 2004 to 2023. The second type is
the period of recession. It is the one in which oil prices are low and oil revenues are also low.
Examples include 1969 to 1973, 1981 to 1990, and 1991 to 1996. It should be noted that there
are some exceptions during these periods, which sometimes witness increases and decreases,
contrary to the general trend of these periods. However, these periods can generally be described
as prosperity or recession. In the following sections, the relative price of traded and non-traded
sectors will be explained as an indicator and a result of infection with the Dutch disease. Then,
we will show the influence of the Dutch disease on the traded and non-traded sectors by tracing
the relative importance of contributing to the traded and non-traded sectors in the formation of

the gross domestic product and the GCF.
6.3.2 Relative price

The increase in oil revenues and crude oil prices will have a positive effect on the price of non-
traded sectors because the increase in spending the oil revenues in the local economy will lead to
a rise in demand for traded and non-traded goods. For traded goods, the increase in demand can
be met with an increase in imports. Therefore, their prices are determined outside local markets

and are not significantly affected by increased local demand. As for non-traded goods, an
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increase in demand for them cannot be met with an increase in imports from abroad, and their

price will rise (Al-Asadi & Rodhan, 2014). .

The price indexes of export (EPI), wholesale (WPI), and import (IPI) are used to represent traded
goods. Meanwhile, the GDP deflator and the Consumer Price Index (CPI) represent non-trade
goods. These price indices suffer from some defects that make them not accurately represent the
traded and non-traded sectors. Therefore, many economists, such as Diakosavvas & Kirkpatrick
(1990) and Harberger (1986), have tended to use the GDP deflator related to the agricultural and
manufacturing sectors to represent the prices of the traded sectors and the GDP deflator for the
rest of the economic sectors to represent the prices of non-traded goods. Therefore, this study
will use the GDP deflator for various sectors because it is the closest to representing the prices of

traded and non-traded goods in Iraq.

The GDP deflator for traded sectors (TGDPD) will be used as an indicator of the prices of traded
goods (Pt), and the GDP deflator for other sectors (NGDPD) will be used for non-traded goods
(Pn). The relative price of the Pn to the Pt will be calculated by dividing NGDPD by TGDPD
and then multiplying the result by 100. Table 6.3 shows the GDP deflator for the traded and non-
traded goods sectors and Relative price of the non-traded sector to the traded sector from 1969 to
2023. Figure 6.3 shows the relative price for the same period, while Figure 6.4 shows the annual
average of relative prices for different periods. By tracking the relative price movement, we can

answer the question: Does the Iraqi economy suffer from symptoms of Dutch disease?

As shown in Table 6.2, the relative price began to increase significantly from 1974 to 1980,
indicating the emergence the Dutch disease in the economys; this is due to the significant increase
in crude oil prices, which rose from $2.1 in 1973 to $28.8 in 1980, as well as the significant
increases in Iraqi oil exports, which led to a considerable increase in oil revenues, which rose
from $1.8 billion in 1973 to $26 billion in 1980, which resulted in a significant increase in
government spending. Based on the Dutch disease literature, the relative price decreases with the
decrease in oil revenues and vice versa. The increase in relative price in Iraq during this period
indicates that spending has begun to take effect in the economy, leading to a rise in the prices of
traded and non-traded goods. And because traded goods are subject to competition, their prices
will not rise above the prices of these goods in the international markets because the result will

be a shift from domestic consumption toward foreign imports. At the same time, exports will
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stop. Therefore, it will remain at a price level equal to external prices. As for non-traded goods,
they are not subject to international competition; hence, their prices will not be restricted by the
level of their prices in international markets. Therefore, they will rise at rates higher than the rise
in the prices of traded goods, so the relative price will increase. Therefore, the annual average of

the relative price rose from 43.19 during 1969-1973 to 72.77 during 1974-1980 (see Figure 6.4).

Table 6.2: The Iraqi NTGDPD, TGDPD, and relative prices (1969-2023) (2015 =100)

Years | NTGDPD | TGDPD | Relative price | Years | NTGDPD | TGDPD | Relative price

(Pn) (Pt) (Pn/Pt*) (Pn) (Pt) (Pn/Pt*)
1969 13.3 30.1 44.29 1997 33.0 68.9 47.85
1970 13.4 31.2 42.89 1998 30.1 523 57.54
1971 13.7 32.6 42.06 1999 31.2 49.5 62.92
1972 15.9 39.1 40.53 2000 36.0 45.0 79.94
1973 14.0 30.3 46.17 2001 38.4 45.3 84.78
1974 19.7 35.9 54.90 2002 50.0 55.0 90.84
1975 23.9 31.5 75.76 2003 37.3 50.7 73.70
1976 25.6 38.6 66.16 2004 68.0 62.0 109.57
1977 26.4 38.1 69.39 2005 86.0 75.2 114.26
1978 313 38.8 80.65 2006 94.9 118.1 80.34
1979 38.8 38.9 99.69 2007 94.0 80.8 116.43
1980 47.3 753 62.84 2008 94.4 69.7 135.39
1981 62.7 78.4 80.03 2009 106.2 69.0 153.94
1982 68.4 80.0 85.58 2010 112.0 69.8 160.42
1983 51.2 81.6 62.73 2011 126.6 76.9 164.64
1984 47.0 85.2 55.11 2012 1354 82.9 163.37
1985 44.4 96.8 45.88 2013 147.6 99.8 147.85
1986 55.6 943 58.93 2014 143.4 101.0 142.01
1987 42.7 101.7 41.97 2015 100.0 100.0 100.00
1988 44.9 88.4 50.82 2016 87.9 97.5 90.12
1989 43.9 95.9 45.77 2017 100.5 95.4 105.38
1990 32.7 63.3 51.69 2018 118.9 86.1 138.04
1991 30.2 95.1 31.70 2019 115.8 76.4 151.60
1992 42.7 86.4 49.37 2020 97.9 71.3 137.30
1993 70.1 99.8 70.22 2021 116.4 61.5 189.24
1994 69.3 101.8 68.09 2022 121.8 51.8 235.06
1995 61.5 110.4 55.74 2023 124.3 48.2 257.89
1996 67.1 104.7 64.09

(*Pn/Pt): Relative price calculated by dividing NTGDPD by TGDPD * 100
Source: Authors' computation based on World Bank, World Development Indicator (2024),
IMOP, annual statistical publication, various issues
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Figure 6.3: Relative price of NTGDPD goods against TGDPD goods (1969-2023) (2015 =100)
Source: Authors' computation based on World Bank, World Development Indicator (2024),
IMOP, annual statistical publication, various issues
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Figure 6.4: Annual average of the relative price according to periods (1969-2023) (2015 =100)
Source: Authors' computation based on World Bank, World Development Indicator (2024),
IMOP, annual statistical publication, various issues
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The decline in oil revenues from 1980-1990 led to a decrease in the annual average relative
price, which decreased to 57.9. It decreased to 55.1 from 1991 to 1996, When Iraq was under
economic sanctions and was not allowed to export crude oil. With it, oil revenues decreased
significantly. With the increase in oil revenues due to allowing Iraq to export oil after
implementing the Oil for Food program, the annual average of the relative price increased to
71.1% from 1997 to 2003. With the significant and successive increases in crude oil prices after
2004 and the significant increase in oil revenues, the relative price increased steadily from 73.7%
in 2003 to 257.7%.

The annual average of the relative price reached 144.7 during 2004-2023, indicating a significant
effect on the economy. The previous analysis shows that periods in which oil revenues rose led to
the Iraqi economy being afflicted with the Dutch disease, as happened in the periods 1974-1980,
1997-2003, and 2004-2023, The opposite happens when oil revenues decline, as in the periods
1969-1973, 198-1990, and 1991-1996.

6.3.3 The influence of Dutch disease on the contribution of traded sectors to GCF

The Dutch disease had a significant impact on the decline in the absorption capacity of
investment, as the decline in the competitiveness of the traded sectors (agriculture and

manufacturing) led to a reluctance to direct investments towards them.

As shown in Figures 6.5 and 6.6, the annual average contribution of the manufacturing sector to
the formation of the GCF in the Iraqi economy decreased from 23.77 % for the period 1969-
1973, the Dutch disease has not yet affected the Iraqi economy., to 18.23% for the period (1974-
1980) and 9.3% for the period (1980-1990), As for the period (1991-1996), which is the period
during which Iraq was subjected to the economic blockade and the impacts of the Dutch disease
disappeared, the relative importance of investment in the activity of the manufacturing industry
reached 16.43 % and decreased after the application of the oil-for-food programme to 15.3% for
the period ( 1997-2003) and then decreased significantly after raising the economic sanction,
reaching 4.8%  for the period (2004-2023). This means that the contribution of the
manufacturing industry to GCF during this period, during which the Dutch disease was
exacerbated, decreased by 80% than it was for the period (1969-1973) in which the Iraqi

economy did not suffer from the Dutch disease.
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The agricultural sector was not in a better situation than the manufacturing sector, as the annual
rate of its relative importance in the GCF decreased from 15.2% for the period 1969 to 1973 to
10.98% for the period 1974 to 1980, then reduced to 9.86% for the period 1981-1990, then rose
to 17.9% for the period 1991-1996, which is the Due to the rise in the volume of oil revenues due
to the rise in the Iraqi oil exports due to lifting the economic sanctions and the rise in crude oil
prices, the annual rate of the agricultural sector's contribution to the GCF decreased to 1.23%.
That is, the contribution of the farming sector to the GCF for 2004-2023 decreased by 92% from
what it was for the period (1969-1973).

From the above, it is clear that the annual average of relative importance to the contribution of
the traded sectors to the GCF amounted to 38.97 % during the period (1969-1974), This is the
period in which the Dutch disease did not spread. As for (2004-2023), which is the period during
which the influence of the Dutch disease increased due to the significant rise of oil revenues, the
vast openness to international markets, and the exposure of local products to foreign competition,
all of this led to a decrease in the annual average of relative importance to the contribution of the
traded sectors at the GCF to 6.1%, meaning that the yearly average of relative importance to the
contribution of the traded sectors to the GCF decreased by 89% for the period (2004-2023) than
it was for the period (1969-1973).
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Figure 6.5: Percentages of the contribution of agricultural and manufacturing sectors to the GCF
(1969-2023) (2015 =100)
Source: Authors' computation, based on Appendix 3.1
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Figure 6.6: Annual average percentages of the contribution of agricultural and manufacturing
sectors to the GCF (1969-2023) (2015 =100)
Source: Authors' computation, based on Appendix 3.1

6.3.4 The impact of Dutch disease on the contribution of traded sectors to GDP

The annual average contribution of the traded sectors (agriculture, manufacturing) to gross
domestic product from 1969 to 1973 reached 26.4% (see Figure 6.8). With the significant
increase in the oil revenues from 1974-1980, this percentage decreased to 10.6%. This decrease
can be explained by the fact that the traded sectors have become less profitable than the non-
traded sector. Consequently, economic resources were not directed toward the traded but non-

traded sectors (Foote et al., 2004) This is what the Dutch disease literature predicts.

The decline in oil prices and the decline in Iraqi oil exports, due to the Iran-Iraq war, led to a
decrease in oil revenues, which resulted in a higher relative price for traded compared to non-
traded sectors.; this led to a reduction in the influence of the Dutch disease on the traded sector.
Therefore, the annual rate of the contribution of traded goods to the formation of the gross
domestic product rose to 22.1% during the period 1981-1990, and the situation remained the
same during the period 1990-1996, which is the period in which oil revenues declined
significantly due to the economic sanctions, which increased the relative price of traded sectors

compared to non-traded.

This percentage decreased to 8.9% during the period 1997-2003, which is the period that

witnessed an increase in oil revenues because of the lifting of economic sanctions. Due to the
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significant increases in crude oil prices and oil exports during the period 2004-2023, the relative
price of traded sectors decreased compared to non-traded sectors, so they were less profitable

and competitive. Therefore, its contribution to GDP reduced during this period to 6.7%.

From the above analysis, it can be said that the emergence of Dutch disease due to the increase in
oil revenues led to a decrease in the competitiveness of traded sectors compared to non-traded
sectors. Therefore, the production structure shifted towards non-traded, more competitive, and
profitable sectors. Therefore, the contribution of the traded sectors during the periods in which
the Iraqi economy did not suffer from the Dutch disease was higher than those periods in which
it suffered from the Dutch disease (see Figures 6.7 and 6.8). The contribution of traded sectors to
GDP was 26.4%, 22.1%, and 22.1% during 1969-1973, 1980-1990, and 1991-1996, respectively,
when the Iraqi economy did not suffer from symptoms of Dutch disease. It decreased to 10.6%,
8.9% and 6.7% for the periods 1974-1980, 1997-2003 and 2003-2024, respectively, during which

the Iraqi economy suffered from the Dutch disease.

This means that the contributions of traded sectors to GDP from 2004 to 2023 constitute only
25% of their share from 1969 to 1973. This indicates that the Iraqi economy is exposed to the
symptoms of the Dutch disease with increasing oil revenues, as the rise in the costs of producing
traded goods leads to the loss of its competitive ability. Thus, there is a decrease in their exports
abroad and, simultaneously, an increasing dependence on importing them from abroad to meet

local needs because their price has become lower in foreign markets.
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Figure 6.7: Percentages of the contribution of agricultural and manufacturing sectors to GDP
(1969-2023) (2015 =100)
Source: Authors' computation based on Appendix 3.2
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Figure 6.8: Annual average percentages of the contribution of agricultural and manufacturing
sectors to GDP (1969-2023) (2015 =100)
Source: Authors' computation, based on Appendix 3.2

6.4 Summary

Oil revenues influence the emergence of Dutch disease in the Iraqi economy. When revenues
rise, Dutch disease worsens, and its effects disappear when oil revenues decline. Dutch disease
has had negative repercussions on the Iraqi economy's ability to expand investment, especially in
traded sectors. The consequences of Dutch disease paralyzed the agricultural and manufacturing
sectors, leading to a reluctance to expand investment in them due to the economic unfeasibility
of their activities. This, in turn, led to a decline in investment in the Iraqi economy, resulting
from the collapse of two of its most important economic activities. Consequently, job
opportunities declined, and unemployment rates increased, as the agricultural and industrial
sectors are among the most critical sources of employment. Because these two sectors were
unable to continue and expand due to the repercussions of Dutch disease, they were labor

repellent, given the economic unfeasibility of investing in them.

Therefore, if the Iraqi government aims to expand investments in agricultural and manufacturing
activities, the treatment of Dutch disease must be accelerated, and its adverse effects must be
mitigated. To achieve this, it will have three solutions: The first is to isolate the effect of oil

revenues on the overall economy by establishing sovereign funds in which all oil revenues are
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deposited and direct their investments abroad, as is the case in the Norwegian and this is unlikely
given the economic and social requirements that Iraq is going through, which push toward more
consumer and investment spending to solve many outstanding problems. The second is for the
government to adopt broad support policies for productive activities (agriculture, manufacturing
industry) using its oil revenues. Third, by imposing a protectionist policy on the products of

these activities, the best solution may be to combine the three solutions.
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CHAPTER 7: ECONOMETRIC METHODOLOGY

7.1 Introduction

This chapter presents the study methodology framework. This includes identifying the data
source, the variable definitions, the reason for choosing the study period, the unit root test,
determining the lags, and the cointegration test. Then, the VAR and VEC modelling, and the
model's adequacy testing will be explained. Finally, variance decomposition analysis and
impulse response functions will be explained. All results were obtained using the EViews 12

software package. These concepts will be briefly described in the following sections.
7.2 Data source and description

This study uses 12 economic variables through 3 models to evaluate the influence of oil price
volatilities on the Iraqi economy: these are the revenue and expenditure model (VAR model), the
macroeconomic model (selected variables) (VEC model), and the exports and imports model

(VEC model).

The data are an annual time series from 1996 to 2023, which provides 28 observations. The
main reason for choosing this period is the return of Iraqi oil exports after the United Nations
allowed it after the economic sanctions imposed on Iraq in late 1990 due to the Second Gulf War,
which prevented Iraq from exporting crude oil. As for the period before that, there was the Iran-
Iraq war, which lasted from 1980 to 1988. As a result of the war conditions, Iraqi oil exports
witnessed significant fluctuations, in addition to directing all the state's capabilities to serve the
war effort. Therefore, the data for this period are not valid to study the influence of oil price
volatilities on the Iraqi economy. In addition to the fact that the period from 1996 to 2023
witnessed large fluctuations in crude oil prices ranging from $71 per barrel to more than $138
per barrel, which are the largest in oil prices throughout the history of the global oil industry, it is

the ideal period to investigate the impact of oil price shocks on the Iraqi economy.
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Data for the 12 variables were obtained from different sources, such as the World Bank database,
OPEC database, the International Monetary Fund, the Iraqi Ministry of Finance, the Iraqi
Ministry of Planning, and the Central Bank of Iraq. In this study, 12 variables were used and
distributed over 3 models to show the influence of oil price volatilities on the Iraqi economy, as
adding more variables to each model requires a longer time series, which is not available. At the
same time, it causes the emergence of econometric problems, which we are trying to avoid. The

selection of variables in each model was based on previous research studies.

It is worth noting that the empirical results extracted from the VAR and VEC models, particularly
the results of the impulse response functions and the results of the variance decomposition
analysis, which will be the focus of this study, are sensitive to the order of the variables in the
models. Given that there are numerous ways to order variables, for example, in models
containing five variables, there are 120 ways to order variables. This study relies on the logic of
causality, based on economic theory, and the chronological order of influence in the order of
variables. Some variables, by their nature, interact more rapidly than others and are more
affected. Therefore, in all models, the oil price will be the first variable because it is the most
independent of the other variables and because it affects all the other variables in the three
models but is not affected by them. The interaction of multiple factors determines oil prices in
global oil markets, and producing countries have no effective control over them. They are
typically price receivers, not price makers. The remaining variables then follow, depending on
their degree of influence and the speed at which they are affected. Accordingly, the order of

variables for the three models will be as follows:
- The revenues and expenditure model

1. The oil price is considered an exogenous variable, as it is determined outside the Iraqi
economy and serves as the source of shocks whose effects on other variables are examined in

this study.

2. Government revenue, which is the most affected of the remaining variables, as government

revenues depend on oil revenues by a percentage that may sometimes reach 95%.

133



3. Government expenditure is significantly affected by government revenues. The practical
reality in the Iraqi economy indicates a direct link between government revenues and

government spending in Iraq.

4. Current expenditure is significantly affected by a decrease in government spending. Still, its
response to oil shocks is less severe than the response of government spending, firstly because it
constitutes a part of it, and secondly because practical reality indicates that when oil shocks
occur, the decline in investment spending is greater, given that the most significant proportion of

current expenditures consists of wages and salaries, which generally do not change.

5. Public debt is the slowest variable to respond, and the last to be affected. It reflects the nature

of the relationship between government revenues and government spending.
The Macroeconomic Model

1. The oil price is considered an exogenous variable, as it is determined outside the Iraqi
economy and serves as the source of shocks whose effects on other variables are examined in

this study.

2. Gross domestic product (GDP) responds most quickly to oil price shocks because oil revenues

constitute the highest percentage of GDP compared to other components.

3. Investment comes after GDP in terms of speed of response because it is significantly affected
by fluctuations in GDP, in addition to requiring more time in terms of planning and

implementation.

4. The money supply changes as a result of central bank policy, which responds to actual

economic changes in terms of GDP and investment. Therefore, lags behind them.

5. Total reserves are the slowest to respond to oil shocks. They move dynamically between
external shocks in crude oil prices and changes in domestic fiscal and monetary policy.

Therefore, they are delayed in responding and are the least affected by oil shocks.

The exports and imports model:
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1. The oil price is considered an exogenous variable, as it is determined outside the Iraqi
economy and serves as the source of shocks whose effects on other variables are examined in

this study:.
2. Oil exports respond most quickly to oil shocks and are directly affected by them.

3. Total exports come after oil exports in terms of responsiveness, as total exports include both

oil and non-oil exports.

4. Imports come last in terms of speed of response and sensitivity and are affected by the volume

of oil revenues generated from oil exports.

It should be noted that the logic of distinguishing between variables and their collection in three
different models aims to differentiate between the effect of oil prices on the various channels, as
the revenues and expenditure model seeks to clarify the impact of external oil shocks on public
finance. The export and import model aims to explain the effect of external oil shocks on the
foreign trade sector. In contrast, the macroeconomic model seeks to show the impact of external

oil shocks on economic activity in general.

Finally, it is essential to note that the econometric models used in this chapter aim only to
capture the impact of oil price shocks on macroeconomic variables in Iraq and not to study the
relationship between these variables or their effects on oil prices. The following explains the

variables divided according to the models used in this study.
7.2.1 Revenues and expenditure model

This model considers the effect of the fluctuations on the public budget in Iraq, such as
government revenue, government expenditure, current expenditure, and public debt. The data for
all these variables are annual data that covers 1996 to 2023, which provided 28 observations. The
oil price is the price of the OPEC reference basket, which is obtained from OPEC (2024) and
denominated in US dollars at the nominal price. The real price is computed by dividing the

nominal price by the US CPI (2015 = 100).

Data on government revenue, government expenditure, and current expenditure were obtained
from the Iraqi Finance Ministry, while data on public debt were collected from the Iraqi Central

Bank. All of these data were in nominal Iraqi dinars, and the data in real US dollars were
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obtained by dividing the data in nominal Iraqi dinars by the exchange rate and then deflating it
using the US CPI (2015 = 100). The US CPI data was obtained from the Word Bank database,

while the exchange rate was obtained from the International Monetary Fund database, all data
were expressed in log form to reduce the scale. Table 7.1 shows the description of the variables.

Finally, below is a brief definition of the revenue and expenditure model variables:

-Oil price refers to the price of a barrel of crude oil estimated in US$. This study will use the

price of the OPEC Reference Basket.

-Government revenue includes all revenues received by the government, such as revenues from

natural resources, taxes, fees, subsidies, and grants.

-Government expenditure includes current spending and capital spending directed at creating and

maintaining new assets.

-Current expenditure includes government expenditures other than capital expenditures, such as

salaries, wages, and operating expenses to continue the work of government institutions.

-Public debt includes the amounts borrowed by the government from local and international

institutions.

Table 7.1: Variable description for the revenue and expenditure model

Variables Description Log Form
OILP Oil prices (OPEC Reference Basket ($/barrel) (2015=100, US$) | LOILP
GOVREV | Government revenue (2015=100, BUSS) LGOVREV
GOVEXP | Government expenditure (2015=100, BUSS) LGOVEXP
CUEXP Current expenditure (2015=100, BUS$) LCUEXP
BUBDEP | Public debt (2015=100, BUSS$) LBUBDEP

7.2.2 Macroeconomic model (selected variables)

This model studies the influence of changes in oil prices on selected macroeconomic variables
such as GDP, investment, money supply and total reserves. Annual data from 1996 to 2023 are

used to empirically test the influence of oil price volatilities on these variables. The oil price is
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the price of the OPEC reference basket, which is obtained from OPEC (2024) and denominated
in US dollars in nominal price. The real price is computed by dividing the nominal price by the

US CPI (2015 = 100).

Data on GDP and total reserves were obtained from the Word Bank database in nominal US
dollars. To obtain real GDP and real total reserves, the data were divided by the US CPI (2015 =
100), the investment data were obtained from the Iraqi Finance Ministry, and the money supply
data (M2) were collected from the Iraqi Central Bank. All these data were in nominal Iraqi
dinars, and the data in real US dollars were obtained by dividing the data in nominal Iraqi dinars
by the exchange rate and then deflating using the US CPI (2015 = 100). US CPI data was
obtained from the World Bank database, while the exchange rate was obtained from the Iraqi
central bank; all data were expressed in log form to reduce the scale. Table 7.2 shows the
description of the variables. Finally, below is a brief definition of the macroeconomic model

variables:
- GDP expresses the total value of final goods and services produced in one year.

-Investment includes public and private spending directed towards creating new assets,

maintaining them, and improving their efficiency.

-Total reserves consist of foreign exchange reserves and monetary gold owned by the Central

Bank of Iraq, special drawing rights, and reserves of IMF members (World Bank, 2024).

-Money supply (M2) is the sum of currency outside banks: non-governmental demand deposits,
non-governmental foreign currency deposits, bank checks, and other securities (World

Bank,2024).

Table 7.2: Variable description for the macroeconomic model

Variables Description Log Form
OILP Oil prices (OPEC Reference Basket ($/barrel) (2015=100, US$) LOILP
GDP Gross domestic product (2015=100, BUSS) LGDP
INVE Investment (2015=100, BUS$) LINVE
M2 Money Supply (Broad money) (2015=100, BUS$) LM?2
TOTRES | Total reserves (includes gold) (2015=100, BUS$) LTOTRES
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7.2.3 Exports and imports model

This model examines the effect of oil price changes on oil exports, exports and imports. Annual
data from 1996 to 2023 are used to empirically test the influence of oil price volatilities on these
variables. The oil price is the price of the OPEC reference basket, which is obtained from OPEC
(2024), denominated in US dollars in nominal price. The real price is computed by dividing the

nominal price by the US CPI (2015 = 100).

Data on oil exports, exports, and imports were obtained from the OPEC database in nominal US
dollars. To obtain real oil exports, exports, and imports, the data were divided by US CPI (2015 =
100); US CPI data were obtained from the World Bank database, and all data were expressed in
log form to reduce the scale. Table 10 shows the description of the variables. Finally, below is a

brief definition of the export and import model variables:

-Oil Exports refers to the value of exports of crude oil, refined products, and petroleum liquids of

all kinds.
-Exports refer to the total value of all exports.
-Imports refer to the total value of all imports.

Table 7.3: Variable description for the export and import model

Variables Description Log Form
OILP Oil prices (OPEC Reference Basket ($/barrel) (2015=100, US$) | LOILP
OILEXPO | Oil Exports (2015=100, BUSS) OILEXPO
EXPO Exports (2015=100, BUSS) LEXPO
IMPO Imports (2015=100, BUSS) LIMPO
7.4 Unit root testing

A stationarity test is employed to figure out the level of integration of variables. In other words,
to know if the data are stationary at the level, first, or second difference. Time series data are said
to be stationary when their means and variances are constant over time. Variables must be

stationary to obtain logical results and avoid the presence of spurious regression, as well as
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inconsistent and biased results. To run the standard VAR model, we must test the data's unit root
and stationary features to ensure that all time series variables are stationary. Unit root tests will
be adopted to ensure the stationarity of the time series and set their integration. The most
important tests are Phillips-Perron (PP) and Augmented Dickey-Fuller (ADF). The ADF and PP
tests tested the null hypothesis of unit roots (exhibition of unit root) in opposition to the

alternative hypothesis (absence of unit root).

The null hypothesis (HO: 6 = 0) means that the time series data are nonstationary, and the
alternative hypothesis (H1 :0 < 0) means that the time series is stationary. When the t-statistic is
lower than the critical value or the P-value is larger than 0.05, the alternative hypothesis is
rejected, and the null hypothesis is accepted, meaning the time series is nonstationary. When the
t-statistic is larger than the critical value or the P-value is lower than 0.05, the null hypothesis is
rejected, and the alternative hypothesis is accepted, meaning that the time series is stationary.

(Guyjarati, 2004)

If the null hypothesis is rejected and the alternative hypothesis is accepted, this means that the
series is stationary at the level, and its order of integration is zero 1(0). If the alternative
hypothesis is rejected and the null hypothesis is accepted, this means that the series is
nonstationary at the level, and a unit root test for the first difference of the series must be
performed. If the series becomes stationary at the difference, then the series is said to be
integrated at order one I(1). If it becomes stationary at the second difference, then the series is

integrated at 2 1(2) (Al-Anazi, 2013).

If the variables are stationary at the first difference I(1), then the cointegration test must be used
to verify the presence or absence of cointegration. If it turns out that there is cointegration
between the variables, then the appropriate model is VECM instead the standard VAR model.
The variables that achieve cointegration have a long-term equilibrium relationship and can be
shown by a VECM because it can estimate the short- and long-term relationship between
variables and get rid of false regression. (Engle & Granger ,1987). If it is proven that the
variables are not cointegrated or integrated in order I(0), then the proposed model for estimation

is the standard VAR model.
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7.5 Lag order selection

To avoid econometric problems, the VAR model requires an optimal lag for further testing. Long
lags will lead to fewer degrees of freedom, and few lags will lead to autocorrelation. In this
study, five types of information criteria are used to select the appropriate lag length for our
models. These are the Schwarz information criterion, the Hannan-Quinn information criterion,
the Akaike information criterion, the final prediction error, and the likelihood ratio, based on
these criteria, the appropriate lag corresponding to the lowest value of the criterion and most of

these criteria agree upon will be chosen.

7.6 Johansen cointegration test

The existence of a long-run relationship between variables stationary at the first difference is
checked through the Johansen cointegration test. Johansson's cointegration approach includes the
trace and the maximum eigenvalue tests (Verbeek, 2004). These two tests can be expressed by

the following equations: -

A Trace — T Z?=T+1 In (1_/:{ i) ...... (16)
Amax=—T In(1-Are1) cevneenneinnnn, (17)

Where n: number of variables, T: sample size, r: number of cointegration vectors, A i: The highest

eigenvalue.

The null hypothesis for both tests assumes that there are (r) cointegration vectors. The alternative
hypothesis assumes that there is an (r+1) cointegration vector for the maximum eigenvalue test

and (n) for the trace test (Hjalmarsson & Osterholm, 2007).

The decision is made by comparing the test statistic with the critical value. If the test statistic is
smaller than the critical value, the alternative hypothesis is rejected, and the null hypothesis is
accepted. This means that the number of cointegration vectors equals zero, which means no
cointegration exists. Otherwise, the alternative hypothesis is accepted, and the null hypothesis is

rejected confirming cointegration between the variables.

When the Johansen test results show the existence of cointegration between the variables, the
VEC model is used instead of the standard VAR model, as the existence of cointegration affects

the accuracy of the results when using the standard VAR model. Therefore, the VEC model must
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be used to avoid inaccurate results. On the other hand, if cointegration does not exist, the model

that should be used is the standard VAR mode (Granger, 1986).
7.7 VAR and VEC identification

This study used the VAR and VEC models to investigate the impact of oil price shocks on
macroeconomic variables in Iraq. The VAR model, introduced by Sims (1980), is one of the most
famous models for examining the interrelationships and causality between variables and
predicting the dynamic behaviour of time series because of its flexibility and ease of use in

studying the relationship between multivariate time series.

The basic assumption of this model is that all variables are endogenous variables and are
interconnected in their movement. Therefore, it is a system consisting of a group of endogenous
variables in which the value of each variable is determined based on its lagged value, the current,
and the lagged values of the other variables in the system. In the VAR model, the causal effects
are usually summarised with impulse response functions and forecast error variance

decompositions.

Empirical analyses have proven that the VAR model is particularly useful for describing and
forecasting the dynamic behavior of time series of economic and financial variables. Therefore,
the VAR model is one of the most famous models used to demonstrate the influence of oil price
volatility on macroeconomic variables. (Zhang, 2011; Jimenez-Rodriguez; 2005; Hamilton,

1983; Stock and Watson, 2001; Mork, 1989)

There are two forms of the vector autoregressions model. The first is the unrestricted formula
(VAR), used when no cointegration exists between the time series under study. The second
formula contains the error correction term, so this formula is known as vector error correction
(VEC), which is the restricted form. It is used when the variables are stationary at the first
difference, and there is cointegration between the time series under study. In addition to finding
out short-run behaviour, the VECM models include cointegrating equations and error correction
terms to find out long-run cointegrating relationships in addition to short-run adjustments. The

VAR model can be represented as follows:

Yt=0+n1Yt_1+T]2Yt_2+ .......... + MNp Yt-p+£t ........ (1)
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Where Y: is a nx1 vector of endogenous variables of the model, 1 1 is a nxn matrix of
coefficients, ¢ is a nx1 vector of constant, p represents the maximum number of lags, & is a nx1

vector of the white noise process,

The VEC model can be represented as follows:

AY =c+TIYu+XV TiAY o +&...... 2)

Where A is the first difference operator, Y is the vector of endogenous variables, ¢ is the vector
of constant, & is the vector of the white noise process, I1 is the matrix containing the long-run
parameter, The matrix IT can be expressed as a product of two matrices (Il =A B), .A is the vector
of adjustment parameters, [ is the vector of cointegration, I'i is the matrix of coefficients, Y i is

the vector of variables with the t-i lag.

According to Sims (1980), Kirchgdssner et al. (2013), and Hamilton (1994). The VAR(p) models
are too parameterized, and most coefficients estimated from them are not statistically significant.
The individual parameters can be difficult to interpret meaningfully and are not enough to
explain the dynamic relationships among the variables. Therefore, I will focus on understanding
the dynamic relationships between variables in a VAR model instead of interpreting individual
coefficients, usually done through impulse response functions (IRFs) and forecast error variance

decompositions (FEVDs).

The main steps and the analysis of the framework for the VAR and VEC models are shown in

Figure 5.
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Figure 7.1: VAR / VEC analysis procedures
Source: adapted from Liitkepohl, 2007

7.8 Residual diagnostic and model structural stability tests

To ensure the accuracy and suitability of the VAR model and its freedom from econometric
problems and to determine the validity and stability of its results, several tests must be
conducted: heteroscedasticity, normality, autocorrelation, and structural stability tests. The model

will be accepted if the results of these tests confirm that it is suitable for further analysis.
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Autocorrelation indicates the correlation of residuals with their past and future values. (Seddighi,
2012) According to the LM test for autocorrelation, if the p-value is larger than 5%, the null
hypothesis will be accepted, which means that the residuals are not serially correlated and that if
the p-value is lower than 5%, the null hypothesis will be rejected. The Jarque-Bera test will be
used to determine whether the residuals are normally distributed (Brooks, 2019). If the p-value is
larger than 5 %, the null hypothesis will be accepted, which means that the residuals are

normally distributed, if the p-value is lower than 5%, the null hypothesis will be rejected.

Residual heteroskedasticity tests are used to check the variance of the residuals in the regressive
model, whether it is constant or varied. If the p-value is greater than 5%, the null hypothesis will
be accepted, which means that the model is homoscedastic, and if the p-value is less than 5%, the
null hypothesis will be rejected. Finally, the VAR model is described as stable if all the roots lie

inside the unit circle. (Levendis, 2018).
7.9 Impulse response function (IRF)

The IRF, which reflects the effects of shocks, is one of the most important practical applications
of the VAR and VEC models, through which the effect of shock on an endogenous variable on
other endogenous variables can be measured and analysed. The IRF reflects the impact of shocks
on any endogenous variable in the VAR or VEC model on the current and future values of the
other endogenous variables. It is provided that there is no other shock to any variable in the
model. If the variables in a model are in a stable state, then a shock to one of the variables will

affect the stable state, and then these variables will return to a stable state after a while.

There are two ways to measure the impact of shocks, the first of which is measuring the impact
of the shock by one standard deviation and the second of measuring the impact of one unit. The
impulse response function focuses on tracking the time course of the various shocks to which the
various variables in the model are exposed and reflects how each variable reacts to any shock in
any variable in the model over time. Therefore, it clarifies how the shock in one variable spreads
across the system over time. That is, it explains the dynamics of the relationship between the
variables in the system by highlighting the reactions shown by the variables on the impact of a
shock to one of the variables. In other words, impulse response functions reflect the impact of
shocks on the equilibrium path of variables in the time series for a certain period because of a

shock in one of the variables.
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7.10 Variance decomposition analysis (VDA)

While the IRF reflects the effect of shocks on any endogenous variable in the VAR or VEC
model on the current and future values of the other endogenous variables of the model, variance
decomposition divides the variance of a variable into proportions that are specifically attributed
to each variable in the system. Variance decomposition analysis is a strong instrument for
comprehending the sources and dynamics of variation in the VAR systems. The VDA proposes
that forces related to one variable influence the assessment of another. Details the importance of
each stochastic innovation that impacts the variables. The VDA presents the ratio of the changes
in the variables due to the shocks of other variables in the model and its own shocks (Pindyck
and Rubinfeld, 1997). It helps in understanding the role of each shock in explaining the variation

of the variable.

This study performed a VDA to examine the scope of variation in the variables due to the oil
price shock. The VDA provided a deeper comprehension of the influence of oil price shocks on

the model.
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CHAPTER 8: EMPIRICAL RESULTS AND ANALYSES

8.1 Introduction

This chapter highlights the influence of oil price shocks on the Iraqi economy using three models
and 12 economic variables. First, a descriptive statistic of the variables will be introduced. Then,
a unit root test will be performed to ensure the stationarity of the time series, and then the lags
will be determined. The Johansen cointegration test will be performed to ensure the presence or
absence of long-term relationships between variables. The models will then be estimated. To
assess the validity of the models, the stability test, the autocorrelation test, the heteroskedasticity
test, and the normality test will be conducted. Then impulse response functions and variance
decomposition analysis will be performed to examine the effect of oil price shocks on the Iraqi
economy. Finally, To ensure the robustness of the model, particularly in the face of structural
breaks, several stability diagnostic tests will be conducted, such as the Chow Breakpoint Test,
which determines the presence of a structural break in a given year by examining whether the
model’s coefficients are constant or change due to unforeseen circumstances as well as the
CUSUM test (Cumulative Sum Test) and the CUSUMSQ test (Cumulative Sum of Squares Test),

which reveal the presence of a structural fracture over time, not in a specific year.

According to Sims (1980), Kirchgdssner et al. (2013), and Hamilton (1994). The VAR(p) models
are too parameterized, and most of their estimated coefficients are not statistically significant.
Individual parameters can be difficult to interpret meaningfully and are not sufficient to explain
the dynamic relationships between variables. Therefore, rather than interpreting individual
coefficients, this study focused on impulse response functions and variance decomposition

analyses to understand the dynamic relationships between variables in a VAR model.
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8.2 Revenue and expenditure model

8.2.1 Descriptive Statistics

Table 8.1 shows the descriptive statistics for the revenue and expenditure model variables. The
results indicate that LBUBDEP has the highest average, and LGOVREYV has the lowest average.
According to the standard deviation, which indicates the dispersion and volatility of the
variables’ data from their means, LGOVREYV is the most volatile, and LCUEXP is the least
volatile. The Jarque-Bera statistics indicate that all variables have a probability greater than 5%,

confirming that they are normally distributed.

Table 8.1: Descriptive Statistics

LOILP LGOVREV LGOVEXP LCUEXP LBUBDEP
Mean 3.931182 3.819870 3.847484 3.586361 4.087811
Median 4.011695 3.962622 3.983602 3.590973 4.263182
Maximum 4.680789 4.580051 4.451958 4.247743 4.704351
Minimum 2.798920 2.569082 3.078933 2.916988 2.819816
Std. Dev. 0.504790 0.627221 0.420789 0.402883 0.610274
Jarque-Bera 1.072639 2.659826 2.149823 1.856658 5.202507
Probability 0.584897 0.264500 0.341328 0.395214 0.074181

Source: Authors’ computation

8.2.2 Results of the unit root tests

To ensure the stationarity of the studied variables and that they do not have unit roots, two unit
root tests were used: the ADF (Augmented Dickey-Fuller) test and the PP (Phillips Perron) test.
The results of the ADF test and the PP test of the variables are reported in Table 8.2 based on the
ADF test. The results confirm that the variables LOILP, LGOVREV, LGOVEXP, LCUEXP, and
LBPDEP at level contain a unit root with constant and trend or with constant only. Therefore, the
null hypothesis cannot be rejected, and the variables LOILP, LGOVREV, LGOVEXP, LCUEXP,
and LBPDEP are nonstationary. However, at the first difference I(1) all these variables become
stationary. The results of the PP test were similar to those of the ADF test. Because the variables

are nonstationary at the level and become stationary at the first difference 1 (1), the Johansen
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cointegration test must be conducted to determine the appropriate model, whether the standard

VAR model or the VEC model.

Table 8.2: Unit root tests (ADF and PP tests)

Augmented Dickey-Fuller test

Variables Level First difference
Constant Constant & Trend Constant Constant &Trend
LOILP -1.752001 -1.731103 -4.707101"" -5.823593""
LGOVREV -2.953500 -1.660916 -4.964542"" -5.450987""
LGOVEXP -1.715445 -0.531673 -7.354777"" -7.755746""
LCUEXP -1.974963 -1.578480 -6.653272"" -6.825210™"
LBUBDEP -5.647282™"" -6.216407"" -15.97740"" -18.39729™"
Phillips—Perron tests
Variables Level First difference
Constant Constant & Trend Constant Constant & Trend
LOILP -1.657446 -1.666080 -4.847312™" -7.442030""
LGOVREV -3.131263 -1.637300 -4.964542"" -5.469777""
LGOVEXP -2.189422 -1.253274 -7.159729"" -7.755746""
LCUEXP -2.065996 -1.578480 -6.620746"" -6.825210™"
LBUBDEP -5.647282™"" -5.756187"" -12.83424™" -18.39729""

** % and * indicates significance at levels of 1%, 5%, and 10%.

Source: Authors’ computation

8.2.3 Lag order selection

According to Table 8.3, the optimal lag order is 1 based on the selection criteria of HQ, AIC,

FPE, LR, and SC, as these criteria have the lowest values at lag order 1. Therefore, lag order 1 is

used to specify the model (Detailed results of the revenue and expenditure model are shown in

Appendix 4.1).

Table 8.3: Lag selection criteria

Lag | LogL LR FPE AIC SC HQ
0 13.93800 NA 3.46e-07 -0.687538 -0.445597 -0.617868
1 90.55312 | 117.8694* | 6.81e-09* | -4.657932* | -3.206282* -4.239910*
2 114.8394 28.02260 9.16e-09 -4.603029 -1.941671 -3.836654
* indicates lag order selected by the criterion

Source: Authors’ computation
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8.2.4 Johansen cointegration test results

Since all variables are nonstationary at the level and stationary at the first difference, this
indicates the possibility of cointegration relationships between them. That is the existence of
long-term relationships between variables. The Johansson cointegration test was used to verify
this. According to Table 8.4, which displays the results of the Johansen test, the trace test showed
that there is no cointegration between the variables, which was confirmed by the result of the
maximum eigenvalue test, where the trace statistics and the Max-Eigen statistics were less than
the critical value. Therefore, the null hypothesis was accepted, and the alternative hypothesis was
rejected, meaning no long-run relationship between the variables. Therefore, the standard VAR

model was used instead of the VCE model.

Table 8.4: Johansen cointegration test results

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Eigenvalue Trace 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None 0.710351 68.75870 69.81889 0.0605
At most 1 0.439458 36.54250 47.85613 0.3695
At most 2 0.340349 21.49239 29.79707 0.3277
At most 3 0.242133 10.67524 15.49471 0.2323
At most 4 0.124832 3.466813 3.841465 0.0626

Trace test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Eigenvalue Max-Eigen 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None 0.710351 32.21620 33.87687 0.0778
At most 1 0.439458 15.05011 27.58434 0.7442
At most 2 0.340349 10.81715 21.13162 0.6655
At most 3 0.242133 7.208428 14.26460 0.4648
At most 4 0.124832 3.466813 3.841465 0.0626

Max-eigenvalue test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

Source: Authors’ computation
8.2.5 Residual diagnostic and model structural stability tests

The following tests were implemented to guarantee that the VAR model is free of econometric

problems. As shown in Table 8.5, the results of heteroskedasticity and LM for the autocorrelation
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tests indicate that the model is free of heteroskedasticity and there is no serial autocorrelation

since the p-value is greater than 5%. The model also passes the Jarque-Bera test for normality.

Finally, the results of the dynamic stability condition test indicate that the model satisfies the
stability condition, as the inverse roots of the model lie inside the unit circle. (further details can
be found in Appendix 4.1). Therefore, since the model has no econometric problems, the
variance decomposition and impulse response functions obtained from the model are stable and

valid.

Table 8.5: Residual diagnostic and model structural stability tests

VAR residual serial correlation LM tests
Lag LRE stat df Prob.
1 26.12892 25 0.4007
VAR residual heteroskedasticity tests
Chi-sq df Prob.
158.4938 150 0.3016
VAR Residual Normality Tests
Component Jarque-Bera df Prob.
1 0.736170 2 0.6921
2 0.085548 2 0.9581
3 0.969443 2 0.6159
4 0.494458 2 0.7810
5 1.625353 2 0.4437
Joint 3.910973 10 0.9513
Inverse roots of characteristic polynomial
Root Modulus
0.500097 0.500097
-0.299616 - 0.196219i 0.358150
-0.299616 + 0.196219i 0.358150
0.120005 - 0.251093i 0.278297
0.120005 + 0.251093i 0.278297
No root lies outside the unit circle.
VAR satisties the stability condition.

Source: Authors’ computation
8.2.6 Impulse response functions results

Impulsive response functions were used to illustrate the relationship dynamics between public

budget variables and oil price shocks. In Figure 8.1 below, the vertical axis shows the reaction of
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the variables in response to the oil price shock, and the horizontal axis shows the periods in

years.

The initial response of LGOVREYV to oil price shocks is positive, then begins to decline until it
becomes negative in the second year, then becomes positive in the fourth year, and fades away in
the fifth year. On the other hand, the immediate response of LGOVEXP to oil price shocks was
positive, then began to decline until it became negative in the second year, then returned to being
positive in the fourth year, and faded away in the fifth year. For LCUEXP, the immediate
response was positive and gradually decreased until it became negative during the second and
third years. It returned to positive during the fourth year and faded in the fifth. On the contrary,
the immediate response of LBUBDEP was negative and began to increase until it faded away in
the fourth year. The results of the impulse response of the revenue and expenditure model
variables to oil price shocks show the extent of the significant impact of oil price fluctuations on

the public budget in Iraq.

Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.
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Figure 8.1: Impulse response function results

Source: Authors’ computation
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8.2.7 Variance decomposition analysis

The Variance Decomposition Analysis was conducted to assess the scope of variation in the
variables due to the shock in oil price shock. The VDA indicates that forces related to one
variable affect the valuation of another. It explains the importance of each stochastic innovation
that impacts the variables and provides more details about the effects of oil price shocks on the
VAR model. This section analyzes the variation in government revenue, government

expenditure, current expenditure, and public debt due to oil price shocks.

As the results in Table 8.6 indicate, oil price shocks significantly impact general budget
indicators in Iraq. Variance decomposition analysis reveals that oil price shocks account for the
majority of the variation in government revenues, reaching 86.96% in the first year before
gradually declining, yet remaining generally high, as it constituted 70.86% in the tenth year. This
reflects the significant role oil revenues play in shaping government revenues. It also reflects the
fact that when oil shocks occur in the long term, other sources contribute increasingly to
government revenues. However, oil revenues still account for the most significant contribution.
On average, oil price shocks explained 72.84% of the variation in government revenues over the

ten years.

Regarding the government expenditure, the impact of oil shocks is high in the first year, then
declines in the second and third years. After which it increases slightly in the fourth year and
then remains stable until the tenth year. On average, oil price shocks explained 22.35% of the
variation in government expenditure. This demonstrated that the shock of the government
expenditure variable itself explains the most significant part of the variance, followed by the oil
shocks. For the current expenditure, the impact of oil shocks is most significant in the first year,
then declines in the second year, increases in the third year, and then stabilizes until the tenth
year. On average, oil price shocks explained 10.21% of the variation in current expenditure. This
indicates that the shock of the current expenditure variable itself explains the most significant

part of the variance, followed by the oil shocks.

Regarding public debt, the impact of oil shocks was stable over approximately ten years. On
average, oil price shocks explained 20.84% of the variation in public debt. This clarifies that the
shock of the public debt variable itself explains the most significant part of the variance,

followed by the oil shocks.
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Table 8.6: Variance decomposition of variables explained by the oil price

Period DLGOVREV DLGOVEXP DLCUEXP DLBUBDEP
1 86.96820 29.78646 13.57376 20.99691
2 72.98228 20.04113 6.932546 21.01122
3 71.08101 19.82353 9.690004 20.88057
4 70.88428 20.18043 10.18881 20.81543
5 70.86454 20.19298 10.19626 20.80281
6 70.86314 20.19582 10.19866 20.79965
7 70.86276 20.19531 10.19849 20.79868
8 70.86258 20.19521 10.19846 20.79846
9 70.86255 20.19521 10.19848 20.79841
10 70.86255 20.19521 10.19848 20.79839

Source: Authors’ computation

8.2.8 Robustness Checks

To ensure the robustness of the model, particularly in the face of structural breaks, several
stability diagnostic tests were conducted, such as the Chow Breakpoint Test, which determines
the presence of a structural break in a given year by examining whether the model’s coefficients
are constant or change due to unforeseen circumstances as well as the CUSUM test (Cumulative
Sum Test) and the CUSUMSQ test (Cumulative Sum of Squares Test), which reveal the presence

of a structural fracture over time, not in a specific year.

The CUSUM test is used to test the stability of the model’s coefficients over time and uses the
cumulative sum of recursive residuals. Its results are displayed as a line over the period with a
5% confidence interval. If the cumulative sum of residuals remains within the confidence
interval, this indicates that the model is stable; if the cumulative sum of residuals breaks the
confidence interval, this indicates the presence of a structural break. The CUSUMSAQ test is
based on the same concept but focuses on the squares of the cumulative sum of residuals
(variance), meaning it focuses more on the variance stability of the coefficients rather than just
their mean. Given the US invasion of Iraq in 2003, which likely affected the stability of the
model’s time series, as well as the 2008 global financial crisis, which had significant global
economic impacts, the Chow Breakpoint Test was conducted for 2003 and 2004. The test results
showed that for these two years, the p-values for all three tests (F-test, Likelihood Ratio, and
Wald) included in the Chow Breakpoint Test exceeded 5% (see Table 8.7). This indicated that

153




there was no structural break in 2003 and 2008. Therefore, the null hypothesis, i.e., no structural

break in 2003 and 2008, cannot be rejected.

Table 8.7: Chow breakpoint test results for the years 2003 & 2008

Chow Breakpoint Test: 2003
F-statistic 0.902367 Prob. F(5,18) 0.5009
Log likelihood ratio 6.262744 Prob. Chi-Square(5) 0.2815
Wald Statistic 4.511835 Prob. Chi-Square(5) 0.4783
Chow Breakpoint Test: 2008
F-statistic 0.576421 Prob. F(5,18) 0.7174
Log likelihood ratio 4.158582 Prob. Chi-Square(5) 0.5268
Wald Statistic 2.882105 Prob. Chi-Square(5) 0.7182

Source: Authors’ computation

To ensure the stability of the model over the entire study period, the CUSUM and CUSUMSQ

tests were conducted to verify the stability of the model’s coefficients. The results of these tests

indicated that the Cumulative Sum and Cumulative Sum of Squares were within the confidence

interval at the 5% significance level (see Figure 8.2), indicating that the model is generally stable

over time and that there is no structural break in the model. Thus, it can be concluded that the

model enjoys overall long-term stability.
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Figure 8.2: CUSUM and CUSUMSAQ test results
Source: Authors’ computation
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8.3 Macroeconomic model (selected variables)

8.3.1 Descriptive Statistics

Table 8.8 shows the descriptive statistics for the revenue and expenditure model variables. The
results indicate that LGDP has the highest average, and LINVE has the lowest average.
According to the standard deviation, which indicates the dispersion and volatility of the
variables’ data from their means, LGDP is the most volatile, and LM2 is the least volatile. The
Jarque-Bera statistics show that all variables have a probability greater than 5%, confirming that

all variables are normally distributed.

Table 8.8: Descriptive Statistics

LOILP LGDP LINVE LM2 LTOTRES
Mean 3.931182 4.537276 2.257693 3.016433 3.401449
Median 4.011695 4.975342 2.265083 3.809683 3.763814
Maximum 4.680789 5.391940 3.478676 4.509068 4.392597
Minimum 2.798920 3.026769 0.944968 0.456013 2.261119
Std. Dev. 0.504790 0.830415 0.706123 1.544318 0.800957
Jarque-Bera 1.072639 3.612045 1.292081 4.015862 3.697709
Probability 0.584897 0.164306 0.524117 0.134266 0.157417

Source: Authors’ computation

8.3.2 Unite root tests results

Table 8.9 shows the results of the ADF and PP tests. The ADF and PP tests show that all
variables are nonstationary at level; however, they become stationary after taking the first
difference. While all variables became stationary at the first difference, the Johansen

cointegration test must be conducted to determine the appropriate model, whether the standard

VAR or VEC models.
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Table 8.9: Unit root tests (ADF and PP tests)

Augmented Dickey-Fuller test

Variables Level First difference

Constant Constant & Trend Constant Constant & Trend
LOILP -1.752001 -1.731103 -4.707101"" -5.823593™"
LGDP -1.432949 -1.135375 -4.846929"" -5.053228""
LINVE -2.324993 -2.052386 -5.046271°" -5.193860""
LTOTRES -1.138459 -2.422921 -3.285199%* -3.218137%*
LM2 -1.754823 -0.107632 -2.657341™ -3.146932™"

Phillips—Perron tests

Variables Level First difference

Constant Constant & Trend Constant Constant & Trend
LOILP -1.657446 -1.666080 -4.847312" -7.442030""
LGDP -1.479356 -1.016718 -4.848414™ -5.434971""
LINVE -2.335110 -2.090638 -5.046217" -5.210769""
LTOTRES -0.802337 -1.675776 -3.270627"" --3.200824""
LM2 -1.443440 -0.577117 -2.607844"" -3.064579""

*ak %% and * indicates significance at 1%, 5% and 10% levels .

Source: Authors’ computation

8.3.3 Lag order selection

The results of most of the criteria used, shown in Table 8.10, indicate that the optimal lag order
for the model is 1. Therefore, lag 1 was used in the following steps. (Detailed results of the

macroeconomic model are shown in Appendix 4.2).

Table 8.10: Lag selection criteria

Lag | LogL LR FPE AIC SC HQ
0 | -48.7301 NA 4.29e-05 4.13309 4.37503 4.20276
1 73.5728 188.158* 2.51e-08* | -3.35175 -1.90010* -2.93373*
2 99.2699 29.6505 3.03e-08 | -3.40538* | -0.74402 -2.63900
* indicates lag order selected by the criterion

Source: Authors’ computation
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8.3.4 Johansen cointegration test results

According to Table 8.11, which displays the results of the Johansen test, the trace test showed the
presence of 2 cointegration equations between the variables, which was confirmed by the result
of the maximum eigenvalue test, where the trace statistics and Max-Eigen statistics were more
than the critical value. Therefore, the null hypothesis was rejected, and the alternative hypothesis
was accepted, meaning there is a long-run relationship between the variables. Therefore, the
VCE model was used instead of the standard VAR model to capture long- and short-term

relationships between variables.

Table 8.11: Johansen cointegration test results

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Eigenvalue Trace 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None * 0.919470 126.0285 69.81889 0.0000
At most 1 * 0.751860 63.05048 47.85613 0.0010
At most 2 0.539870 28.20641 29.79707 0.0754
At most 3 0.282443 8.800237 15.49471 0.3842
At most 4 0.019905 0.502652 3.841465 0.4783

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Eigenvalue Max-Eigen 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None * 0.919470 62.97804 33.87687 0.0000
Atmost 1 * 0.751860 34.84406 27.58434 0.0049
At most 2 0.539870 19.40618 21.13162 0.0857
At most 3 0.282443 8.297586 14.26460 0.3492
At most 4 0.019905 0.502652 3.841465 0.4783

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

Source: Authors’ computation
8.3.5 Residual diagnostic and model structural stability tests

As Table 8.12 shows, the results of the tests confirm that there is no heteroskedasticity and no
serial autocorrelation, and for the normality test, the model passes the Jarque- Bera test. Finally,
the dynamic stability condition result shows that the model is stable as it contains 3-unit moduli.

Fulfilling one of the stability conditions of the VECM model, which states that if we have k of
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the endogenous variables and r cointegrating equations, then the number of unit moduli must be
equal to k —r (Munmi & Saundarjya, 2018). In this model, k = 5 and r = 2, so the number of unit
moduli is 3, and the rest of the inverse roots lie inside the unit circle, which confirms that the

model is stable. (Further details can be found in Appendix 4.2).

Table 8.12: Residual diagnostic and model structural stability

VAR residual serial correlation LM tests
Lag LRE stat df Prob.
1 17.08855 25 0.8786
VAR residual heteroskedasticity tests
Chi-sq df Prob.
222.9230 210 0.2577
VAR Residual Normality Tests
Component Jarque-Bera df Prob.
1 0.211610 2 0.8996
2 1.046985 2 0.5924
3 1.189625 2 0.5517
4 1.410229 2 0.4941
5 0.719260 2 0.6979
Joint 4.577708 10 0.9175
Inverse roots of characteristic polynomial
Root Modulus
1.000000 1.000000
1.000000 1.000000
1.000000 1.000000
0.912066 0.912066
0.317867 — 0.579610i1 0.661050
0.317867 + 0.579610i 0.661050
-0.144375 — 0.571005i1 0.588975
-0.144375 + 0.571005i 0.588975
0.226970 — 0.1792031 0.289187
0.226970 + 0.179203i 0.289187
VEC specification imposes 3 unit root(s).

Source: Authors’ computation
8.3.6 Impulse response functions results

Figure 8.3 shows the responses of LGDP, LINVE, LM2, and LTOTRES to innovations in oil
prices, respectively. The immediate response of LGDP to the oil price shock was positive. It
gradually decreases until it turns negative in the third year and continues until the seventh year

when it turns positive again. In the ninth year, it turns negative, continues to be negative in the
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tenth year, and approaches the baseline. The same thing applies to LINVE, where the initial
response is positive and gradually decreases and turns negative in the middle of the third year,
then gradually increases and turns positive in the fifth year. In the seventh year, it turns negative
and gradually increases until it becomes positive in the tenth year. As for the LM2, the
immediate response is positive, but it gradually decreases until it approaches the baseline in the
sixth year, then increases gradually and remains positive until the end of the eighth year, turning
negative in the ninth and tenth years, but it is very close to the baseline. For LTOTRES, the
immediate response is positive but turns negative in the third year and continues to fluctuate
below the baseline until it reaches the baseline in the sixth year. It turns negative again in the

seventh year and continues until the tenth year when it touches the baseline again.

Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S_E.

Response of LGDP to LOILP Response of LINVE to LOILP
2 4
1 2
.0
o
-2
-1
-4
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of LM2 to LOILP Response of LTOTRES to LOILP
.15 2
.10
A
0 \/\——
.0
.00
-.05 -1
-.10 -2
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Figure 8.3: Impulse response function results

Source: Authors’ computation

8.3.7 Variance decomposition analysis

Table 8.13 reports the result of the variation decompositions for the selected macroeconomic

variables: GDP, investment, money supply, and total reserves due to oil price shocks. The results
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indicate that oil price shocks significantly impact the variation of selected macroeconomic
variables. GDP results indicate that the impact of oil shocks on GDP is highest, especially in the
short term, in the first and second years. Oil price shocks explained 85.98% of the variation of
GDP in the first year. It then gradually declines, reaching its lowest point in the fifth year at
46.01%, and then gradually increases to 55.28% in the tenth year. The decline in the long-term
contribution of oil shocks, although high, is due to adjustment to the shocks. On average, oil

price shocks explained 59.26% of the variation of GDP over the ten years.

Regarding investment, the impact is highest in the first year; the oil price shock explains 57.19%,
then gradually declines in the second and third years, rising again in the fourth year until
reaching 49.75% in the tenth year, with an average of 47.61% over the ten years. This clearly
shows that oil shocks have the most significant impact on investment. For the money supply, the
impact of oil shocks in the short term is low, especially in the first and second years, which
explained 6.91% of the variation in the first year. It then gradually increases until it reaches its
maximum effect, with 39.87% in the tenth year. This reflects that the impact of oil shocks on the
money supply is delayed and demonstrates the response of the money supply to other economic
variables, such as economic activity and monetary policy. On average, oil price shocks explained
23.34% of the variation in money supply over ten years. This indicates that the shock of the
money supply variable itself explains the most significant part of the variance, followed by the

oil shocks.

Regarding the total reserves, they are directly and significantly affected by oil shocks. In the
short term, oil shocks explained 50.91% of the variations in the first year, followed by a gradual
decline to their lowest point in the sixth year at 19.18%. They then returned to rise until reaching
23.88% in the tenth year. This indicates that when oil shocks occur, the government initially
resorts to foreign reserves to address these shocks. Gradually decrease reliance on them, finding
other sources in the long term. On average, oil price shocks explained 27.07 % of the variation in
total reserves over ten years. This clarifies that the shock of the total reserves variable itself

explains the most significant part of the variance, followed by the oil shocks.

The evidence from the above findings suggests that changes in oil prices lead to instability of
macroeconomic variables. It shows the heavy dependence on oil revenues and reflects the

significant risks facing the Iraqi economy due to volatility in oil prices.
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Table 8.13: Variance decomposition of variables explained by the oil price shock

Period LGDP LINVE LM2 LTOTRES
1 85.98412 57.19794 6.910568 50.91531
2 84.63090 42.76702 8.564813 41.09790
3 64.63355 44.46445 10.45946 29.55252
4 48.31499 45.72938 15.66509 21.16409
5 46.01800 45.18113 21.76519 18.25964
6 48.62694 45.94904 26.96404 19.18317
7 51.46695 47.44883 31.18044 21.07327
8 53.30512 48.43258 34.60214 22.39143
9 54.36755 49.09628 37.43333 23.19567
10 55.28557 49.75430 39.87419 23.88471

Source: Authors’ computation

8.3.8 Robustness Checks

The Chow Breakpoint results for 2003 and 2004 showed that for these two years, the p-values
for all three tests (F-test, Likelihood Ratio, and Wald) included in the Chow Breakpoint Test
exceeded 5% (see Table 8.14). This indicated that there was no structural break in 2003 and
2008. Therefore, the null hypothesis, i.e., no structural break in 2003 and 2008, cannot be

rejected.

Table 8.14: Chow breakpoint test results for the years 2003 & 2008

Chow Breakpoint Test: 2003
F-statistic 1.150838 Prob. F(5,17) 0.3725
Log likelihood ratio 7.871470 Prob. Chi-Square(5) 0.1635
Wald Statistic 5.754189 Prob. Chi-Square(5) 0.3309
Chow Breakpoint Test: 2008
F-statistic 0.519609 Prob. F(5,17) 0.7581
Log likelihood ratio 3.839847 Prob. Chi-Square(5) 0.5727
Wald Statistic 2.598046 Prob. Chi-Square(5) 0.7617

Source: Authors’ computation

The CUSUM and CUSUMSAQ test results indicated that the cumulative sum and cumulative sum
of squares were within the confidence interval at the 5% significance level (see Figure 8.4),
indicating that the model is generally stable over time and that there is no structural break in the

model. Thus, it can be concluded that the model enjoys overall long-term stability.
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Figure 8.4: CUSUM and CUSUMSAQ test results
Source: Authors’ computation
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Table 8.15 shows the descriptive statistics for the revenue and expenditure model variables. The

results indicate that LOILP has the highest average, and LIMPO has the lowest average.

According to the standard deviation, which indicates the dispersion and volatility of the

variables’ data from their means, LOILEXPO is the most volatile, and LOILP is the least

volatile. The Jarque-Bera statistics show that all variables have a probability greater than 5%,

confirming that all variables are normally distributed.

Table 8.15: Descriptive Statistics

LOILP LOILEXPO LEXPO LIMPO
Mean 3.931182 3.706076 3.793955 3.484093
Median 4.011695 3.820159 3.904315 3.704192
Maximum 4.680789 4.552807 4.636601 4.178596
Minimum 2.798920 2.353373 2.678314 2.128058
Std. Dev. 0.504790 0.684972 0.633395 0.641189
Jarque-Bera 1.072639 2.645517 2.390164 4.346818
Probability 0.584897 0.266399 0.302679 0.113789

Source: Authors’ computation

8.4.2 Unite root test results

Table 8.16 presents the results of the ADF and PP tests. The ADF test and the PP test show that

for all variables, the null hypothesis of stationary is accepted; therefore, all variables are
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nonstationary at level. However, they become stationary after taking the first difference. While
all variables became stationary at the first difference, the Johansen cointegration test must be

conducted to determine the appropriate model, whether the VAR or VEC models.

Table 8.16: Unit root tests (ADF and PP tests)

Augmented Dickey-Fuller test

Variables Level First difference

Constant Constant & Trend Constant Constant & Trend
LOILP -1.752001 -1.731103 -4.707101"" -5.823593""
LOILEXPO -3.219286 -1.715997 -4.535589™" -4.989800"""
LEXPO -2.399574 -1.365664 -4.426358"" -4.446756™""
LIMPO -2.007840 -1.176680 -4.236517" -4.143480"

Phillips—Perron test

Variables Level First difference

Constant Constant & Trend Constant Constant & Trend
LOILP -1.657446 -1.666080 -4.847312"" -7.442030™""
LOILEXPO -3.219286 -1.715997 -4.535589™" -4.989800"""
LEXPO -2.285898 -1.456133 -4.426358"" -4.446756™""
LIMPO -1.932050 -1.333896 4236517 -4.143480™"

*ak %% and * indicates significance at 1%, 5% and 10% levels .
Source: Authors’ computation

8.4.3 Lag order selection

From Table 8.17, the results of the criteria, HQ, AIC, FBE, SC and LR, show that the optimal lag
order is 1; since all the criteria indicate that the optimal lag is 1, it was used as the optimal lag in

the analysis. (Detailed results of the exports and imports model are shown in Appendix 4.3).

Table 8.17: Lag selection criteria

Lag | LogL LR FPE AIC SC HQ
0 24.2586 NA 2.47e-06 -1.55836 -1.36480 -1.50262
1 77.5717 86.1211* 1.43e-07* -4.42859* -3.46083* -4.14991*
2 92.6640 19.7361 1.69e-07 -4.35877 -2.61679 -3.85714
* indicates lag order selected by the criterion

Source: Authors’ computation

8.4.4 Johansen cointegration test results

After ensuring that all variables are stationary at first difference I (0), we must proceed with the

cointegration test to test whether long-run equilibrium relationships exist between the variables.
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According to Table 8.18, the trace test shows that there is 1 cointegration equation between the
variables. Accordingly, the alternative hypothesis that confirms the cointegration is accepted, and

the null hypothesis, which says there is no cointegration, is rejected.

This test shows the presence of a long-run relationship between the variables. The statistics of
the Max-Eigen indicate the presence of at least 1 cointegration equation, which means accepting
the alternative hypothesis, which confirms the presence of cointegration and rejecting the null
hypothesis. This result reinforces the results of the trace test and confirms the existence of a
long-run relationship between the variables. Therefore, the VEC model was used to model the

variables.

Table 8.18: Johansen cointegration test results

Unrestricted Cointegration Rank Test (Trace)
Hypothesized Eigenvalue Trace 0.05 Prob.**
No. of CE(s) Statistic Critical Value
None * 0.716337 54.38177 47.85613 0.0108
At most 1 0.338435 21.62259 29.79707 0.3200
At most 2 0.307382 10.88075 15.49471 0.2189
At most 3 0.049924 1.331550 3.841465 0.2485
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Eigenvalue Max-Eigen 0.05 Prob.**
No. of CE(s) Statistic Critical Value
None * 0.716337 32.75918 27.58434 0.0099
At most 1 0.338435 10.74184 21.13162 0.6730
At most 2 0.307382 9.549201 14.26460 0.2432
At most 3 0.049924 1.331550 3.841465 0.2485
Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

Source: Authors’ computation
8.4.5 Residual diagnostic and model structural stability tests

Table 8.19 displays the results of the diagnostic tests. The results of the heteroskedasticity and
the LM for autocorrelation tests show that the model is free from heteroskedasticity and that
there is no serial autocorrelation since the p-value is greater than 5%. For the normality test, the
model passes the Jarque- Bera test. Finally, the dynamic stability condition result shows that the

model is stable as it contains 3 unit moduli. The model meets the conditions for stability of the
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VECM model because it has 4 endogenous variables and 1 cointegrating equation. This means
that there are 3 unit moduli, and all the other inverse roots are inside the unit circle, proves that

the model is stable.

Table 8.19: Residual diagnostic and model structural stability tests

VAR residual serial correlation LM tests

Lag LRE stat df Prob.
1 11.26700 16 0.7927
VAR residual heteroskedasticity tests
Chi-sq df Prob.
95.16124 100 0.6181
VAR Residual Normality Tests
Component Jarque-Bera df Prob.
1 1.351417 2 0.5088
2 0.604493 2 0.7392
3 0.941572 2 0.6245
4 0.330628 2 0.8476
Joint 3.228110 8 0.9192
Inverse roots of characteristic polynomial
Root Modulus
1.000000 - 2.76e-16i 1.000000
1.000000 + 2.76e-16i 1.000000
1.000000 1.000000
0.199314 - 0.599205i 0.631485
0.199314 + 0.599205i 0.631485
-0.241066 - 0.399342i 0.466462
-0.241066 + 0.399342i 0.466462
0.106741 0.106741

VEC specification imposes 3 unit root(s).

Source: Authors’ computation
8.4.6 Impulse response functions results

The initial response of LOILEXPO to oil price shocks was positive and gradually decreased until
it became negative in the third, fourth and fifth years. It turned positive after the fifth year and
faded away in the eighth year. The immediate response of LEXPO was positive, then turned
negative in the third, fourth, and fifth years, then became positive in the sixth and seventh years,
and disappeared since the eighth year. Finally, the immediate response of LIMPO was positive

and reached its peak in the second year, then gradually decreased and turned negative since the
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middle of the third year, then turned positive in the sixth and seventh years, but it was very close

to the baseline, then died in the eighth year (see Figure 8.5).

Response to Cholesky One S.D. (d.f. adjusted) Innovations = 2 S_E.
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Figure 8.5: Impulse response function results

Source: Authors’ computation

8.4.7 Variance decomposition analysis

The results from the variance decomposition analysis of variations in exports and imports,
presented in Table 8.20, indicate that oil price shocks significantly impact exports and imports.
Oil price shocks explained more than 90.06% of the variation in oil exports in the first year,
93.88% in the tenth year, and on average, oil price shocks explained more than 91.5% of the
variation in oil exports over the ten years. This proves that the value of oil exports depends
heavily on crude oil prices, and the impact of the volume of oil exports is low because the

volume of oil exports is stable.
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Regarding exports, oil shocks explained 83.92% of the variation in the first year and 90.93% in
the tenth year, with an average of 88.02 % over the ten years. This demonstrates the dependence

of total exports on oil exports, which may sometimes contribute more than 98% of total exports.

For imports, oil shocks explained 10.68% of the variation in the first year and gradually
increased until reaching 27.87% in the tenth year. The reason for this is that the impact of oil
shocks on imports has been somewhat delayed and has become increasingly apparent in
subsequent years. On average, oil price shocks explained 27.07 % of the variation in imports
over ten years. This indicates that the shock of the import variable itself explains the most

significant part of the variance, followed by the oil shocks.

The previous findings show the significant negative effect of oil price volatility on the Iraqi
economy. Since oil exports play a crucial role in the Iraqi economy, a decline in oil prices will
lead to instability and exposure to continuous fluctuations. Therefore, economic policymakers

must take the necessary steps to avoid these fluctuations.

Table 8.20: Variance decomposition of variables explained by oil price shock

Period LOILEXPO LEXPO LIMPO

1 90.06975 83.92766 10.68890
2 87.89425 85.22042 26.06000
3 89.06390 86.36119 27.66262
4 90.32327 87.26243 26.12114
5 91.60949 88.36535 26.40777
6 92.40904 89.10883 27.09548
7 92.89008 89.55257 27.47972
8 93.26992 89.87677 27.67467
9 93.60287 90.15265 27.77182
10 93.88488 90.39108 27.87348

Source: Authors’ computation

8.4.8 Robustness Checks

The Chow Breakpoint results for 2003 and 2004 showed that for these two years, the p-values
for all three tests (F-test, Likelihood Ratio, and Wald) included in the Chow Breakpoint Test
exceeded 5% (see Table 8.21). This indicated that there was no structural break in 2003 and
2008. Therefore, the null hypothesis, i.e., no structural break in 2003 and 2008, cannot be

rejected.
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Table 8.21: Chow breakpoint test results for the years 2003 & 2008

Chow Breakpoint Test: 2003
F-statistic 0.573321 Prob. F(4,19) 0.6853
Log likelihood ratio 3.076722 Prob. Chi-Square(4) 0.5451
Wald Statistic 2.293282 Prob. Chi-Square(4) 0.6820
Chow Breakpoint Test: 2008
F-statistic 0.413740 Prob. F(4,19) 0.7966
Log likelihood ratio 2.254947 Prob. Chi-Square(4) 0.6890
Wald Statistic 1.654961 Prob. Chi-Square(4) 0.7989

Source: Authors’ computation

The CUSUM and CUSUMSAQ test results indicated that the cumulative sum and cumulative sum
of squares were within the confidence interval at the 5% significance level (see Figure 8.6),
indicating that the model is generally stable over time and that there is no structural break in the

model. Thus, it can be concluded that the model enjoys overall long-term stability.
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Figure 8.6: CUSUM and CUSUMSAQ test results
Source: Authors’ computation

8.5 Summary

Many studies have analyzed the relationship between macroeconomic performance and oil price
shocks in many oil-producing and importing countries, including Iraq. This chapter presented a
new empirical attempt to examine the impact of oil price shocks on the Iraqi economy, using 12
economic variables distributed over 3 models. Namely, the revenue and expenditure model (VAR
model), the macroeconomic model (selected variables) (VEC model), and the exports and

imports model (VEC model).
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This study is distinguished by the fact that the period covered has not been studied previously
and many of the variables it used to demonstrate the impact of oil price shocks on the Iraqi
economy. The above three models were estimated, and then various tests were conducted on
them to ensure their validity for further analysis, particularly the Impulse Response Functions
and the variance decomposition analysis, on which this study is based on its results to

demonstrate the impact of oil price shocks on the Iraqi economy.

The Impulse response functions and the variance decomposition analysis results indicate that oil
price fluctuations significantly impact the performance of the Iraqi economy. The results of the
impulse response function showed that there is a significant impact of oil price shocks on all
variables studied, while the variance decomposition analysis shows that oil price shocks
explained a large part of the variation in variables for the revenues and expenditure model
variables, on average, over the ten years. Oil price shocks explained 72.84% of the variation in
government revenues, 22.35% of the variation in government expenditure, 10.21% of the

variation in current expenditure, and 20.84% of the variation in public debt.

For the macroeconomic model variables, oil price shocks on average over the ten years explained
59.26%, 47.61%, 23.34% and 27.07% of the variation of GDP, investment, money supply, and
total reserves, respectively. The results obtained from the variance decomposition analysis of
variations in exports and imports model variables show that, on average, over the ten years, the
oil price shocks explained more than 91.5% of the variation in oil exports while explaining, on
average, over the ten years. 88.02 % and 25.48% of the variation in exports and imports,

respectively.

The above results reflect the rentier nature of the Iraqi economy, as oil revenues dominate all
economic activities. Oil revenues averaged more than 45% of the gross domestic product
between 1996 and 2023. Oil revenues constituted more than 89% of total government revenues
and nearly 92% of exports during the same period. This makes the performance of the Iraqi
economy vulnerable to changes in oil prices in international oil markets, which economic
policymakers must consider when developing economic plans to avoid the harmful effects of oil

price shocks and at least reduce their severity.
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CHAPTER 9: CONCLUSION AND POLICY
RECOMMENDATION

9.1 Conclusion

Although Iraq began exporting crude oil in the 1930s, reliance on oil revenues to finance various
government activities was minimal until the early 1970s. Iraqi oil production increased rapidly,
and the price of crude oil rose significantly. From here, oil revenues appeared to be the most
important source of financing government activities, and the Iraqi economy began to rely on
them very heavily until the percentage of oil revenues contribution to funding government
revenues reached more than 90%. The increasing reliance on oil exposed the Iraqi economy to
continuous fluctuations in crude oil markets, leading to instability in the Iraqi economy. Despite
the government's preparation of successive development plans to diversify sources of income
and move away from the dominance of oil revenues and fluctuations in oil markets, all these
steps have failed for many reasons, including political instability and the wars that Iraq has
experienced during the past 50 years, or because of the unrealistic economic policies that have
been followed. This study aimed to demonstrate the impact of fluctuations in crude oil prices in
international oil markets on the Iraqi economy. By identifying the gap in the economic literature
related to the Iraqi economy, the following questions were raised and answered to achieve the

objectives of this study:
1- Why do sharp fluctuations occur in the global oil markets?
2- What is the impact of these fluctuations on the Iraqi economy?

3- What is the relationship between the fluctuations of the global oil market and the Iraqi

economy being afflicted with the Dutch disease?
4- What are the possible scenarios to avoid the adverse effects of these fluctuations?

5- How can Iraq eliminate the harmful effects of oil price fluctuations and diversify its economic

structure and sources of income away from the dominance of 0il?

170



Chapter two addressed an extensive review of the literature on the relationship between crude oil
prices and macroeconomic performance in developing and developed exporting and importing
countries. It focused on studies related to the Iraqi economy and the most essential results they
reached. Whenever oil prices rise, exporting countries benefit, which is negatively reflected in
producing nations and vice versa. However, rising oil prices are not without adverse effects on
producing countries as well, as they impact the mechanism of allocating resources through what
is known as the Dutch disease, which is something that is rarely focused on. Instead, the focus is

on the adverse effects of the decline in crude oil prices, which this study tried to avoid.

The literature above shows that studies on the Iraqi economy are still limited; it has not been
covered comprehensively, broadly, and accurately. Previous studies have also dealt only with
qualitative or purely empirical aspects of research. Therefore, this study sought to enrich the
literature by bridging the gap related to the impact of global oil market fluctuations on the Iraqi
economy by studying both qualitative and quantitative aspects, as well as highlighting the
adverse effects of rising crude oil prices on resource reallocation through what is known as the

Dutch disease, in addition to the negative impact of falling crude oil prices.

Descriptively, this study aimed to shed light on 18 mechanisms for transmitting shocks in crude
oil prices to the Iraqi economy. Some of these mechanisms were studied, according to the
availability of data, from 1969 to 2023, spanning a period of 54 years. Empirically, 12 shock
transmission mechanisms were explored through 3 econometric models from 1996 to 2023. This
is the first time that the impact of shocks on the Iraqi economy has been studied with this number

of shock transmission mechanisms during these periods.

This study sought to provide further clarification and evidence on the extent to which Iraqi
economies are exposed to the harmful effects of fluctuations in crude oil prices, which helps
design future scenarios to deal with these effects. Scenarios supported by econometric models
will help macroeconomic policymakers in Iraq better understand the mechanisms for dealing

with the consequences of crude oil price volatility.

Since this study is designed to help macroeconomic policymakers develop plans and
programmes to avoid the adverse effects of crude oil price fluctuations on the performance of the
Iraqi economy, it included two chapters related to global oil markets., the first of which focused

on the factors affecting crude oil prices and the second on oil shocks in international oil markets
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during the past 50 years, in an attempt to give economic policymakers a clear picture of the
nature of the oil market conditions and the factors affecting them and to take into account the

nature of these markets when developing future economic policies.

Chapter three highlighted the factors that affect crude oil prices, most notably economic factors
such as the size of oil reserves, which doubled by 5.5 billion barrels between 1960 and 2023,
reaching 1,569 billion barrels in 2023. The global demand for crude oil has increased at an
annual growth rate of 2.9% over the past 50 years, reaching 102.2 million per day in 2023.
OPEC has played an essential role in controlling crude oil prices for the past 50 years. OPEC has
been able to control crude oil prices on several occasions through its huge reserves of up to 79%
of total global reserves and 37% of global production. What has increased the effectiveness of
OPEC and its coordination with the group of non-OPEC producing countries, led by Russia
within the OPEC Plus group, has increased since 2016, when coordination was carried out in
production policies in an attempt to control crude oil prices. The most significant step OPEC
Plus took was in 2020 when approximately 10 million barrels were cut, representing 10% of

global production, to push prices upward.

In contrast, the policies the International Energy Agency followed resulted in a decline in its
member's crude oil consumption from 75.6% of global consumption in 1960 to 44% in 2023.
The continuous increase in US shale oil production had a significant impact on crude oil prices.
After the US shale oil production in 2007 was 0.34 million barrels per day, its production in 2019
reached 8.6 million barrels per day. This had a significant impact on the price of crude oil, which
declined rapidly, especially in 2014, when the price of crude oil fell by more than 60%. The
increase in global GDP has also affected the increase in demand for crude oil. During the past 10
years, the increase in global GDP by $20 trillion required an increase in oil demand by 10 Mb/d.
It should be noted that most of the increases in the demand for crude oil in recent decades came
from China and India. Of the 36 Mb/d increase between 1990 and 2023, China's share of this
increase was 14.1 Mb/d, which constitutes 38% of the increase in demand for crude oil, while
India accounted for 11% of this increase with 4.2 Mb/d. Therefore, China and India represented

49% of the total increase in crude oil demand over the past 34 years.

Renewable energy has also witnessed an expansion in production, as its share of the global

energy mix increased from 5.7% in 1978 to 14% in 2023. The increase in investment from $40
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trillion in 2004 to $771 trillion in 2023 is expected to improve the future trends of renewable
energy. The dollar exchange rate, geopolitical unrest, climate factors, speculation in global oil
markets, the US strategic reserve, and carbon tax policies are all factors that have affected oil
prices. Carbon tax policies have led to a reduction in crude oil consumption. According to the
polluter pays principle, hefty taxes were imposed on the consumption of petroleum derivatives.
Carbon taxes have gradually increased over time. While OECD-consuming countries received
38% of the final value of petroleum consumption in 1980, this percentage rose to 43% by 2023.
In contrast, the share of OPEC-producing countries decreased from 39% in 1980 to 33% in 2023
(OPEC, 2024b).

Chapter four provides an overview of the international oil markets in terms of their structure,
major players, types of crude oil prices, benchmark crude oils, and crude oil classifications based
on gravity and sulfur content. Finally, the eight oil price shocks from 1973 to 2023 are discussed.
Since oil is an international strategic commodity, price fluctuations are caused by economic,
geopolitical, security, climatic, environmental, and technological factors. All of these factors
made oil prices very volatile and difficult to predict. During the last 50 years, oil prices have
been characterised by continuous instability, with eight large price fluctuations. These
fluctuations were often dramatic. During the ten years between 1972 and 1981, prices doubled 15

times.

After the oil price was $32 in 1982, it became $13 in 1986. Throughout the 1990s, oil prices did
not exceed the $20 barrier. During the ten years between 2002 and 2011, prices more than
quadrupled. Oil prices lost 75% of their value during only six months between July and
December 2008. After being $105 per barrel in 2013, it became $40 per barrel in 2016. During
the year between May 2020 and May 2021, prices rose from $10 a barrel to $70 a barrel,
meaning that they had multiplied seven times within one year. Sometimes it becomes negative,
as happened with West Texas crude oil in May 2020, when it approached minus $40 a barrel. For

more details, see Figure 1.1.

Chapter five introduced a general background on the Iraqi oil sector and the impact of oil
revenue fluctuations on the performance of the Iraqi economy. Iraq ranks fourth in the world in
terms of oil reserves, which amounted to 145 billion barrels, representing 11.7% of the total

reserves and 9.2% of the total reserves. These reserves are expected to rise to 332 billion barrels.
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Iraq’s oil production in 2022 was 4.5 Mb/d, representing 6% of total global production and
16.2% of the total OPEC production. Oil exports for 2023 amounted to 3.5 million barrels daily,
the second largest in OPEC and the fourth largest globally. Production costs in Iraq are among
the lowest in the world. While production costs in Brazil are $52.3 per barrel and $48.8 per

barrel in Britain, they amount to $10.7 per barrel in Iraq.

During 1996-2023, oil revenues constituted more than 45% of GDP. GDP and GDP per capita
were closely linked to the growth rates of crude oil prices. In the same period, oil exports
constituted more than 92% of total exports and exceeded 99% in some years. The current
account balance recorded a surplus of $441.6 billion and turned into a deficit of $1.140 trillion,
excluding oil revenues. Oil revenues constituted nearly 90% of total government revenues and
exceeded 98% in some years. Government spending was also linked to the movement of oil
revenues in terms of rise and fall, and vice versa. This was reflected in the public debt, which

increased with the decline in crude oil prices and decreased with the increase in hot oil prices.

The exchange rate of the Iraqi dinar also clearly depends on the prices of crude oil. When crude
oil prices fell in 2020 and 2021, the exchange rate of the Iraqi dinar was reduced from 1,200
Iraqi dinars per US$ to 1,460 Iraqi dinars per USS$. When crude oil prices rose in 2023, the
exchange rate increased to 1300 Iraqi dinars per US dollar. From the above, it becomes clear that
oil revenues dominate the performance of the Iraqi economy. It can be said that the Iraqi
economy is directly affected by the prices of crude oil in international markets, and this makes
the performance of the Iraqi economy linked to international oil market conditions and exposes it
to the risks of fluctuations in global oil markets. Therefore, economic policymakers must work to
diversify the economic structure rather than relying on oil exports only to avoid the tremendous

adverse effects that can result from oil price fluctuations.

Chapter six provided clear evidence and a precise investigation of the impact of crude oil price
fluctuations on the mechanism of resource allocation by analyzing what is known in economic
literature as the Dutch disease. During the 54 years extending from 1969 to 2023, this chapter
reviewed the analysis of the relationship between inflation based on consumer prices and based
on the GDP deflator and fluctuations in oil revenues, then clarified the concept of Dutch disease
and its mechanism of impact on economic activities and classified sectors into traded and non-

traded commodity sectors and stated the relative price of traded goods to non-traded goods, then
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noted the impact of Dutch disease on the contribution of traded and non-traded sectors to the

gross capital formation and the formation of GDP.

This chapter is one of the important contributions of this study, as a new addition was achieved
regarding the Iraqi economy being affected by the Dutch disease, which is one of the areas
characterised by the scarcity of studies related to it, since this study covered the period from
1969 to 2023. This period has not been studied previously. This period includes eight oil shocks
in international oil markets and some local shocks. It has also been expanded to include the
impact of the Dutch disease on the contribution of traded sectors to the formation of GDP and
gross capital formation. At the beginning of the 1970s, Iraqi oil exports and oil prices increased,
increasing oil revenues and then increasing spending. From there, the symptoms of the Dutch
disease began to affect the Iraqi economy. One of the first indicators indicating that the Iraqi
economy was affected by the Dutch disease was the relationship between inflation based on the

CPI and inflation based on GDPD.

The inflation based on the GDPD depends mainly on crude oil prices, in addition to the factors
that affect the inflation based on the CPI. We note in Figure 6.2 that when the growth rates of
crude oil prices are positive, the growth rates of inflation based on the GDPD are also positive,
and vice versa. For example, in 1998, when the growth rate of crude oil prices was negative, the
inflation based on GDPD was also negative. This was repeated in 2001, 2007, 2009, 2015, 2019,
2020, and 2021. The inflation based on GDPD achieved a negative growth rate in 2015, reaching
-30.2%, when crude oil prices fell by a negative growth rate of -47.5%. The highest GDPD-based
inflation growth rate during the study period was 38.9% in 2021, which is matched by the

highest growth rate for crude oil prices, which reached 68.1%.

The above analysis indicates two points: the first is that the increase in crude oil prices in
international oil markets leads to an increase in the prices of locally produced goods and

services. Thus, the inflation rates based on GDPD increase and vice versa.

The second point, as seen in Figure 4.2, is that inflation rates based on the CPI are usually much
lower than those based on GDPD. This can be explained by the fact that consumers can dispense
with locally produced goods and services when their prices rise due to the rise in crude oil prices
and replace them with imported goods and services whose prices are relatively lower than those

produced locally. Since the CPI includes imported goods and the GDP deflator does not include
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imported goods, it widens the gap between inflation based on the GDPD and the CPI. This result

indicates that the Iraqi economy is suffering from the symptoms of Dutch disease.

The GDP deflator for traded sectors (TGDPD) is used as an indicator of the prices of traded
goods (Pt), and the GDP deflator for other sectors (NGDPD) is used as an indicator of the prices
of non-traded goods (Pn). The relative price of the non-traded goods to the traded goods was
calculated by dividing NGDPD by TGDPD and then multiplying the result by 100. By tracking
the relative price movement, we answered the question: Does the Iraqi economy suffer from

symptoms of Dutch disease?

The relative price began to rise significantly from 1974 to 1980, indicating the emergence of
symptoms of the Dutch disease in the Iraqi economy. This is due to a significant increase in oil
revenues, which rose from $1.8 billion in 1973 to $26 billion in 1980. This resulted in a
significant increase in government spending. According to the Dutch disease, the relative price is
expected to increase during periods of prosperity (increased oil revenues) and decrease during
periods of recession (decreased oil revenues). The increase in relative price in Iraq during this
period indicates that spending has begun to take effect in the economy, leading to a rise in the
prices of traded and non-traded goods. And because traded goods are subject to competition,
their prices will not rise above the prices of these goods in the international markets because the
result will be a shift from domestic consumption towards imports. At the same time, exports
abroad will stop. Therefore, it will remain at a price level equal to external prices. As for non-
traded goods, they are not subject to international competition and, therefore, their prices will not
be restricted by the level of their prices in international markets. Consequently, they will increase
at rates higher than the rise in the prices of traded goods, so that the relative price will increase.
Therefore, the annual average of the relative price rose from 43.19 during the period 1969-1973
to 72.77 during the period 1974-1980, then, during the period 1980-1990, it decreased to 57.9
and 55.1 during the period 1991-1996 when economic sanctions were imposed on Iraq, then
increased to 71.1 from 1997 to 2003 and reached 144.7 during the period 2004-2023, indicating
the Dutch disease's significant impact on the Iraqi economy. From the above analyses, it can be
said that the symptoms of the Dutch disease appear in the Iraqi economy during periods of high
oil revenues, as happened in the periods 1974-1980, 1997-2003, and 2004-2023, and decrease
during periods of low oil revenues, as in the periods 1969-1973, 198-1990, and 1991-1996.
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The infection of the Iraqi economy with Dutch disease had a significant negative impact on the
absorptive capacity of investment, as the repercussions of Dutch disease led to a rise in
production costs in traded sectors (the agricultural sector, the manufacturing sector). Then, the
prices of its products increased. As a result of its exposure to foreign competition, this led to the
deterioration of its exports and its replacement locally by importing from abroad, which led to a
reluctance to invest in these sectors and then a decrease in the value of investment in them and a
decline in the absorptive capacity of investment in the Iraqi economy in general. The annual
average of relative importance of investment in the manufacturing sector in proportion to the
formation of gross capital in the Iraqi economy decreased from 23.77 % for the period 1969-
1973, which is the period during which the Iraqi economy was not exposed to the Dutch disease,
reaching 4.8% for the period (2004-2023). This was when the impact of the Dutch disease
increased due to the great increase of oil revenues. The relative importance of the agricultural
sector in the formation of gross capital decreased from 15.2% for 1969- 1973 to 1.23% for 2004-
2023.

This means that the annual average of relative importance to the contribution of the traded
sectors to the gross capital formation decreased from 38.97 % during the period (1969-1974) to
6.1% during the period (2004-2023) at the same time, the contribution of traded sectors to GDP
decreased from 26.4% to 6.7%. That is, the trade sector contribution during 2004-2023
constitutes only 25% of their contribution to the formation of the GDP from 1969-1973 and only
11 % to the gross capital formation. This indicates that the Iraqi economy is exposed to

symptoms of the Dutch disease with the increase in oil revenues.

Chapter seven presented the study's empirical methodology. This included identifying the data
source, the definitions of the variables, the reason for choosing the study period, the unit root
test, determining the lags, and the cointegration test. Then, the VAR and VEC modelling and the
model's adequacy testing were explained. Finally, impulse response functions and variance
decomposition analysis were presented. All results were obtained using the EViews 12 software

package.

Chapter eight presented a new empirical attempt to examine the impact of oil price shocks on the

Iraqi economy, using 12 economic variables distributed over 3 models. Namely, the revenue and
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expenditure model (VAR model), the macroeconomic model (selected variables) (VEC model),

and the export and imports model (VEC model).

This study is distinguished by the fact that the period covered has not been studied previously
and many of the variables it used to demonstrate the impact of oil price shocks on the Iraqi
economy. The above three models were estimated, and then various tests were conducted on
them to ensure their validity for further analysis, particularly the Impulse Response Functions
and the variance decomposition analysis, on which this study is based on its results to

demonstrate the impact of oil price shocks on the Iraqi economy.

According to Sims (1980), Kirchgéssner et al., (2013), and Hamilton (1994). The VAR(p)
models are too parameterized, and most of their estimated coefficients are not statistically
significant. Individual parameters can be difficult to interpret meaningfully and are not sufficient
to explain the dynamic relationships between variables. Therefore, rather than interpreting
individual coefficients, this study focused on impulse response functions and variance
decomposition analyses to understand the dynamic relationships between variables in a VAR

model.

The Impulse response functions and the variance decomposition analysis results indicate that oil
price fluctuations significantly impact the performance of the Iraqi economy. The results of the
impulse response function showed that there is a significant impact of oil price shocks on all
variables studied, while the variance decomposition analysis showed that oil price shocks
explained a large part of the variation in variables for the revenue and expenditure model
variables, on average, over the ten years. Oil price shocks explained 72.84% of the variation in
government revenues, 22.35% of the variation in government expenditure, 10.21% of the

variation in current expenditure and 20.84% of the variation in public debt.

For the macroeconomic model variables, oil price shocks on average over the ten years explained
59.26%, 47.61%, 23.34%, and 27.07% of the variation of GDP, investment, money supply, and
total reserves, respectively. The results obtained from the variance decomposition analysis of
variations in exports and imports model variables show that, on average, over the ten years, the
oil price shocks explained more than 91.5% of the variation in oil exports while explaining, on
average, over the ten years. 88.02 % and 25.48% of the variation in exports and imports,

respectively.
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The above results reflect the rentier nature of the Iraqi economy, as oil revenues dominate all
economic activities. Oil revenues averaged more than 45% of the gross domestic product
between 1996 and 2023. Oil revenues constituted more than 89% of total government revenues
and nearly 92% of exports during the same period. This makes the performance of the Iraqi
economy vulnerable to changes in oil prices in international oil markets, which economic
policymakers must consider when developing economic plans to avoid the harmful effects of oil

price shocks and at least reduce their severity.
9.2 Policy recommendations
9.2.1 Change the fixed exchange rate to a managed floating exchange rate

The fixed exchange rate adopted by the Central Bank of Iraq does not match the requirements of
the Iraqi economy, as the Central Bank of Iraq sets a fixed exchange rate for the Iraqi dinar
against foreign currencies, most notably the US dollar, since 1 US$ is valued at 1,300 ID. This
exchange rate is exaggerated to determine the value of the ID and remains fixed regardless of the
dynamics of the Iraqi economy and the supply and demand requirements for the ID and other
foreign currencies. Yes, the goal of this exchange rate may be to achieve some economic and
social goals in reducing the poverty rate and fighting inflation. However, this goal cannot always
be achieved, especially since oil revenues are the main source of foreign currency for the Central
Bank of Iraq and with their decline, the foreign exchange reserves of the Central Bank of Iraq
decline significantly, which is what happened a lot during the study period. Therefore, this study

suggests that the exchange rate be determined according to the following equation:

POP  CBIS TINF

SER = 0333 BER (— >+ zoop + o

Subject to: SER < BER
Where:
SER: Suggested exchange rate
"BER: Basic exchange rate for 1 US$ = 1300 ID
CBIS: Central Bank of Iraq sales of US$

* The basic exchange rate is the exchange rate determined by the Central Bank of Iraq for the ID against other
foreign currencies. Since most of the Central Bank of Iraq’s reserves are in US dollars and Iraqi oil sales are in US
dollars, it will be used in this equation to express the ID against the US dollar.
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CBIP: The Central Bank of Iraq purchases of US$
INF: Inflation
TINF: Target Inflation

For example,
1- If POP =110, OP = 100, CBIS = CBIP and INF = TINF
ER =0.333 (1300) (1.1 +1+1)
=1342
2- If the POP = OP, CBIS =110, CBIP=100 and INF = TINF
ER =0.333 (1300) (1 +1.1+1)
=1342
3-If POP =110, OP = 100, CBIS =110, CBIP=100, INF =110 and TINF =100
ER =0.333 (1300) (1.1 +1.1 +0.91)
= 1345

According to the above equation, the exchange rate will be more flexible, more dynamic and
linked to the requirements of the Iraqi economy, as it considers the estimated oil price in the
state's public budget, as this budget depends largely on oil revenues. The higher this price than
the price of oil in international markets, the Iraqi dinar exchange rate will decrease and vice
versa. The same is true when the Central Bank of Iraq's sales increase more than its purchases of
the US dollar, and the Iraqi dinar exchange rate will decrease and vice versa. Also, through the
above equation, it is possible to achieve the socioeconomic goals that the Central Bank aims to
achieve in combating inflation and reducing the poverty rate. The Iraqi dinar exchange rate will
increase whenever inflation rises above the target level. Thus, purchasing power will remain
largely unaffected by inflation because most of the workforce in Iraq works in the public sector.
Its wage level is fixed. Therefore, when the inflation level rises above the target inflation, the
value of the Iraqi dinar can be raised to reduce the impact of inflation on living standards. On the
other hand, a more flexible exchange rate can also address the negative effects of the Dutch
disease on the allocation of resources in the Iraqi economy, as the exaggerated exchange rate is
one of the barriers to competitiveness. Therefore, the World Bank urged oil-exporting countries,

especially developing ones, not to exaggerate the exchange rate values of their local currencies
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against foreign currencies (Obstfeld et al., 2010). When the value of local currencies is less than
their higher fixed values, exports are cheaper, and imports are more expensive. This means
increasing competitiveness in international markets. This will reduce the negative impact of
Dutch disease on the Iraqi economy by increasing the competitiveness of the commercial sectors

and their contribution to the formation of the gross domestic product.
9.2.2 Establishing an Iraqi sovereign fund for financial stability

One of the most essential proposed solutions to avoid the adverse effects of fluctuations in crude
oil prices on the Iraqi economy is to establish an Iraqi sovereign fund to achieve stability, that is,
its goal is to stabilize public finances, provided that its objectives are diversified over time and

with the accumulation of experience in its management.

The relationship between oil surpluses' availability and sovereign funds' establishment began in
the 1950s. The Kuwait Investment Board (currently the Kuwait Investment Authority) (KIB) is
the first clearly defined sovereign fund established worldwide in 1953. Its total assets at the
beginning of 2025 are estimated at $980 billion. In 2025, the number of sovereign funds reached
more than 100 with total assets of $13.7 trillion; more than half of the sovereign funds are oil and
gas. The Norwegian Government Pension Fund is the largest sovereign fund in the world, with
total assets of $1.8 trillion, financed by crude oil revenues (SWFI, 2025). It is one of the best and
most successful experiences in managing oil surpluses, as it returns more than 56% of its total

assets in 2025 to investment returns (NBIN, 2025).

The International Monetary Fund defines sovereign funds as "investment funds owned by
governments that employ assets to achieve macroeconomic purposes and use multiple
investment strategies, including investing in foreign financial assets. (Allen, M, Caruana, J
.2008): the sovereign funds aim to diversify the economic structure and reduce dependence on
one economic resource. And the financial employment of financial surpluses and protecting the
economy from the adverse effects of the high volume of foreign reserves, most notably the
repercussions of the Dutch disease, by helping monetary authorities absorb unwanted liquidity.
And create a mechanism to save the financial surplus and invest it externally to maintain the
stability of economic activity from these negative effects and mitigate the severity of negative
repercussions on the macroeconomy due to sharp fluctuations in commodity export revenues

(Abbas & Wassila, 2015).
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Among sovereign funds are the public finance stabilization funds, whose main objective is to
protect the budget and the economy from fluctuations in commodity prices (usually oil). These
funds are established when the prices of the natural resources that finance these funds recover.
Deposits are made in these funds in several ways, such as depositing the increase in the prices of
those resources (when the price level rises above a certain level) or determining a certain
percentage of the revenues of those resources. They are withdrawn from these funds when the
prices of those resources fall below a certain level, which will negatively affect their revenues.
Therefore, they work to isolate the economy from the fluctuations in revenues that arise from
price fluctuations in international oil markets, and this fluctuation is transferred to the fund,

which acts as a buffer for these fluctuations (Bagattini, 2011).

Public finance stabilization funds aim to achieve greater liquidity and have short-term investment
horizons. In 2017, the number of sovereign funds whose goal, or one of their goals, is to achieve
stabilization of public finances reached 24 funds. Countries that have public finance stabilization
funds have better experience in maintaining economic stability. Sugawara (2014) states that
stabilization funds reduce government spending. They reduced spending volatility by 13 % in the
expenditure of governments that have stabilization funds compared to those that do not.

Therefore, the establishment of such a fund is urgently needed for the Iraqi economy.

The experiences of other countries in establishing and managing sovereign funds, most notably
the Norwegian sovereign fund, can be leveraged to establish the proposed Iraqi sovereign fund
under the name Iraqi Sovereign Fund for Financial Stability (ISFFS). This fund aims to
maximize profits by investing a portion of oil revenues locally and abroad, contributing to

financial stability and mitigating the adverse effects of crude oil price fluctuations.

In terms of funding, the Norwegian sovereign wealth fund is financed by transferring all oil
revenues to it. The principle of financing the proposed fund by transferring all oil revenues to it
cannot be implemented in Iraq, given the Iraqi government's heavy reliance on oil revenues to
finance the general budget. The most realistic and practical proposal is to finance the fund by
transferring 5% of oil revenues to it, which is the percentage that Iraq paid to Kuwait as
compensation from 2003 to 2015 under Security Council Resolution 1483, in addition to any oil
revenues generated as a result of the price of oil on the international market rising above the

price set for it in the general budget.
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Withdrawals from the fund must be made exclusively by a decision issued by the Iraqi
Parliament to finance the general budget only. This withdrawal may begin five years after the
fund's actual investment commences. This withdrawal must be in line with the expected real
return from the fund's investment activities, at a rate not exceeding 4%, which is the expected
real annual return from the fund's investment activities after deducting administrative costs and
inflation. This is similar to the real yearly return the Norwegian sovereign fund achieved from
1998 to 2024, which amounted to 4.1% and was estimated at 6.3% before deducting inflation and
administrative costs. Note that the highest annual return achieved by the Norwegian Fund was in
2009, which amounted to 25.6%, as a result of the recovery from the global financial crisis in
2008, during which the fund achieved the highest negative annual return, which amounted to -
23.3% (NBIM, 2025a). In 2001, the Norwegian Parliament enacted a fiscal rule stipulating that
withdrawals from the fund should not exceed the expected real return, which was estimated at
4% (IMF, 2001). This rule was adhered to throughout 2001 to 2018, with some exceptions
depending on the emergency circumstances facing the Norwegian economy (Norwegian Ministry

of Finance, 2020).

The investment strategies employed by the Norwegian fund can serve as a basis for outlining the
investment policies of the Iraqi Sovereign Fund for Financial Stability (ISFFS). In 2024, the
Norwegian Sovereign Fund's investments were distributed between 71.4% in stocks, 26.6% in
bonds, and 1.8% in real assets. As for the sectoral distribution, the investments were distributed
as follows: 25% in the technology sector, 15% in the financial services sector, 10.2% in the
healthcare sector, and 12% in the consumer and luxury goods sector. The remaining 38% was
distributed among various other sectors. In terms of geographical distribution of investments,
North America accounted for 45% of these investments, most of which were concentrated in the
United States, 30% were in Europe, 20% in Asia, and 5% in emerging markets. In terms of
currencies, these investments were denominated in 42 currencies, led by the US dollar at 45%,
the euro at 30%, the Japanese yen at 5%, the British pound at 5%, and 15% in other currencies
(NBIM, 2025b). It is clear from the previous investment strategies adopted by the Norwegian
Sovereign Fund that the fund avoids any investments inside Norway to avoid crowding out local

capital in investment. However, in the case of the proposed Iraqi sovereign fund, a portion of the
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investments could be allocated to investments within Iraq, given that the Iraqi economy needs to

inject more investment.

The administrative, organizational, and supervisory frameworks of the Norwegian sovereign
fund can also be used to design the administrative, managerial, legislative, and supervisory
frameworks of the proposed Iraqi sovereign fund, as the Norwegian sovereign fund is
distinguished by its exemplary governance arrangements, in which roles and responsibilities are
clearly defined and divided among the various bodies and institutions. The governance structures
of the Norwegian Sovereign Fund are also characterized by their continuous dynamism, in line

with changes in the fund's size or the investment strategies employed.

From an administrative and organizational standpoint, the Norwegian fund is managed by the
Norwegian Central Bank through the Norwegian Investment Management Bank (MBIM), which
undertakes the direct management of the fund's investments and aims to achieve the highest
possible returns, from a regulatory and organizational standpoint, the Norwegian Ministry of
Finance is the owner of the fund, as it issues instructions to the Norwegian Central Bank for
managing the fund and also monitors the fund's performance. The Norwegian Parliament is the
highest supervisory and legislative authority, as Parliament issues the necessary legal legislation
for managing the fund, and annual reports are submitted to it by the Ministry of Finance on the
fund's performance (NBIM, 2015). Drawing on the administrative and supervisory structure of
the Norwegian Sovereign Fund, the organizational and supervisory structure of the proposed

Iraqi Sovereign Fund can be proposed, as shown in Figures 9.1 and .9.2.

This study proposes that the Iraqi Ministry of Finance is the owner of the Iraqi Sovereign Fund
for Financial Stability (ISFFS) and that the Central Bank of Iraq is entrusted with managing the
fund by establishing the Iraqi Investment Bank (IIB), which consists of several sub-units and
aims to achieve the highest possible return. The Iraqi Parliament should issue the necessary
legislation to manage the fund, as well as to supervise and monitor its performance. Changes
may be made to the proposed structure of the fund to make it more dynamic to meet any
requirements resulting from the development of investment activity. Finally, the objectives of the
proposed fund can be developed beyond financial stability, as it can aim to achieve multiple

goals, such as preserving the rights of future generations to oil wealth and other objectives.
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9.2.3 Increasing Iraqi oil production

Increasing oil production necessarily leads to an increase in financial revenues that can be used
to reduce the negative effects of fluctuations in crude oil prices and to finance various
development programmers. However, despite the availability of technical capabilities to achieve
this option, which can increase Iraqi oil production to 12 Mb/d, increasing oil production will
lead to a glut in the oil market in international oil markets and then have adverse effects that lead
to a further decline in crude oil prices. Without coordination with OPEC on a unified policy, this
will lead to a price war, and the benefit of increasing Iraqi oil production will be negated.
However, this option can be implemented in coordination with OPEC to compensate Iraq for the
previous production quotas it lost during the past decades. During the thirty years between 1980
and 2010, due to the wars and their various effects, Iraqi oil production decreased significantly.
After 3.4 Mb/d in 1979, it decreased to 1.2 Mb/d in 1981. During 1990-1995, Iraqi oil production
was less than 0.5 Mb/d, and production did not reach what it was in 1979 until after 2011.
Therefore, Iraq's demands for compensation for previous production quotas are fair, and OPEC
must understand this. Notably, OPEC has previously granted some of its members permission to
increase production, such as the United Arab Emirates, which successfully raised its quota by
300,000 barrels per day in June 2024. This represents more than 10% of the country's actual
production (Holtmeier, 2024). Or it is possible to amend the production quota system followed
by OPEC according to the standards system based on the reserve criterion, the production
capacity criterion, the population criterion, the production costs criterion, and the area criterion
of the country concerned. According to these standards, Iraq's production share can increase by

more than 35%, that is, exceed at least 5.5 Mb/d.
9.2.4 Development of the crude oil refining and petrochemical industries sector

Iraq has 14 refineries that produce 1.2 Mb/d of petroleum derivatives, which is 70% of Iraq's
consumption for petroleum derivatives, and 30% is imported from abroad. Iraq consumes 32
million liters of gasoline daily, and imports more than 15 million liters daily. One liter is
imported for more than half a dollar and is sold subsidised for less than half a dollar. Iraq's total
imports of petroleum derivatives amount to 25 million liters per day for 5 billion dollars in 2023
(SOMO, 2024). Based on the above, oil policymakers in Iraq can develop strategic plans to

expand the construction of new refineries, modernise existing refineries, improve the quality of
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oil derivatives, reduce losses, and move toward producing expensive light oil products to bridge
the gap between local production and local consumption, which amounts to 0.4 Mb/d, in addition
to the possibility of exporting surplus oil derivatives abroad, especially if we know that the price
of a barrel of oil is sold as refined products at very high prices compared to crude oil. In 2023,
when the price of crude oil was $82, refined products of each barrel of crude oil were sold before
taxes in Britain, Germany, France, and Italy for $150; in the United States for $142; in India for
$125; and, on average, $138 in the the G7 group and $142 in OECD countries (OPEC, 2024).

Covering the gap between local production and local consumption of crude oil derivatives, which
is estimated to cost $5 billion annually, in addition to exporting surplus oil derivatives, will save
large sums of money that can be used to reduce the negative effects of fluctuations in crude oil
prices on the Iraqi economy, especially if we know that the capital cost of production to establish
new refineries ranges between $2.2 and $2.6 billion per 100,000 barrels of oil derivatives. For
example, Kuwait completed the Al-Zour refinery in 2024, the seventh largest refinery in the
world. With a refining capacity of 615 barrels per day and $16 billion (kuna, 2024). The costs of
establishing this oil refinery with exact quality specifications are not large compared to what Iraq

spends on importing oil derivatives.

However, the petrochemical industry can be expanded, as crude oil, which is used as a raw
material in this industry, gives Iraq a comparative advantage, especially if we know that some
petrochemical companies in the Middle East have achieved great successes, such as the Iranian
Padris Chemical Company, the Emirati Borouge Company, the Qatar Chemical Fertiliser
Company, and the Saudi SABIC Company, which produces 58 million tons of petrochemicals
annually and exports its products to 140 countries and employs 30,000. In 2024, its market value
reached 66.8 billion dollars and its total profits in the first nine months of 2024 amounted to 920
million dollars, while its total revenues amounted to 28 billion dollars (SABIC, 2025).

Iraq can develop its crude oil refining and petrochemical industries by establishing advanced,
high-tech industrial cities that integrate these sectors. This will benefit from the advantages of
integration between both industries and utilize associated gas and naphtha as feedstock for
petrochemicals. Iraq can also develop and modernize the existing refinery and petrochemical
sector, contributing to increasing production efficiency and narrowing the gap between design

and actual production capacity. It is also necessary to expand joint ventures with international
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companies specialized in crude oil refining and the petrochemical industries, which are
distinguished by their possession of the latest technology. This can be achieved by creating an
appropriate legislative environment and encouraging privileges, in addition to involving the Iraqi

private sector in such projects.
9.2.5 Supporting private sector activity and attracting foreign investment

The government must work seriously to provide the appropriate guarantees and necessary
benefits that encourage the Iraqi private sector and foreign investment to expand their activity in
Iraq by eliminating administrative bureaucracy and routine, which represent an obstacle to
investment, and updating and developing the laws and legislation in force, which suffer from
many shortcomings. Despite Iraq's possession of large economic resources and potential, such as
arable land, abundant water resources, natural gas, crude oil, phosphate, Sulphur, and human
resources, which are characterized by a high percentage of economically active people who
constitute more than 55% of age groups ranging between 15 and 60 years, the investment
movement related to the Iraqi private sector or foreign investment is still limited. During 2003-
2018, Iraq could only attract $64 billion in foreign investment, compared to $240 billion in
Egypt, $180 billion in Saudi Arabia, and $171 billion in the UAE. These investments provided
434,000 jobs in the Emirates, 275,000 jobs in Egypt, and 147,000 jobs in Saudi Arabia, while
they achieved only 50,000 jobs in Iraq (AIGC, 2019). Direct investment in Iraq was negative
from 2013 to 2015. During 2011-2018, the volume of foreign direct investment flowing into Iraq
was - 31.47 only (UNCTAD, 2020,2016) due to the significant deterioration in the investment

environment.

In 2019, for example, Iraq ranked 172nd on the Ease of Doing Business Index among 190
countries, compared to 16th for the Emirates and 62nd for Saudi Arabia. Starting a business in
Iraq requires eight mandatory procedures that take 26 days, compared to 4 days in the Sultanate
of Oman. As for export cost, it is $1,800, compared to $73 in Saudi Arabia (World Bank, 2019a).
Regarding governance indicators, their score ranges between -2.5 and 2.5; Iraq's score was -1.45
(World Bank, 2029b), which means the Iraqi economy faces many challenges that act as brakes
on investment activation. Therefore, a comprehensive review of the regulations, legislation, and
practices of government institutions responsible for monitoring investment activity must be

carried out to make the practice of investment activities more manageable and convenient by
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reducing the burden on investment activity, eliminating administrative bureaucracy, working to
facilitate access to credit, and implementing structural reforms required by an appropriate

investment environment that is attractive and not repellent to investment.

It is essential to foster a dynamic and vibrant legislative and legal environment that encourages
investment in Iraq. It is not enough to enact investment laws. Instead, it is necessary to monitor
the legislative and legal environment from a practical and realistic perspective and work to
develop it. Practical application highlights the most significant legal and legislative gaps in the
investment climate and indicates sources of deficiencies. It is essential to remove all obstacles
and impediments to the expansion of investment operations by implementing reforms that
address the gaps, adopting a package of measures and procedures, and implementing appropriate
policies that work to develop the investment climate and transform it into a proper state

conducive to attracting investment.
9.2.6 Improve government spending

Iraq generally faces slack government spending, particularly on current expenditures, and a lack
of transparent financial governance structures to manage government spending. Therefore, a
package of reforms and policies must be implemented to ensure efficient spending and financial

sustainability.

To increase the efficiency of government spending, the government must work to reduce current
expenditures, which sometimes reach 80% of total government spending, and increase
investment expenditures. On the investment side, investments must be directed towards sectors
and projects that achieve the greatest added value to the Iraqi economy and attract the most
significant possible number of workers. On the current spending side, spending must be
rationalized by working to establish a policy for the optimal use of public expenditures to
improve spending efficiency, with a focus on the health, education, and services sectors, which
will contribute to achieving high growth rates in the long and medium term by preparing a
skilled and competent workforce. In addition to reducing waste and corruption through
transparent financial governance and strong oversight systems, the government should also set a
ceiling on the deficit and public debt. Linking fiscal policies to development plans and long-term

investment programs.
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9.2.7 Amending trade policies

Given that the balance of the current account suffers from a chronic negative deficit when
excluding crude oil, which means that the Iraqi trade structure depends heavily on crude oil
exports, there must be a trade policy that works to support exports and regulate imports. High
fees should be imposed on luxury consumer goods, and fees and taxes on importing production

goods should be reduced.

Since the Iraqi economy suffers from the symptoms of Dutch disease, exports of the traded
sectors (agricultural and industrial sectors) face competition from foreign products. Therefore,
these sectors, particularly exports, must be supported to create a competitive environment with
foreign products by reducing their production costs. Support should be provided in various ways,
such as exemption from taxes and fees in general, or providing public services for investment
activities in these areas at reduced prices, such as water, electricity, fuel, etc., or selling the US
dollar to investors in these activities to cover the needs of these sectors for imported production
goods at less than the official exchange rate of the US dollar, in addition to developing
infrastructure and logistics services for ports, airports, and land ports, establishing free zones,
supporting startups, providing customs exemptions, tax incentives, and facilitations for exporters,
concluding international trade agreements and partnerships, and developing and modernizing the

commercial legislative and legal environment.

9.3 Novelty and contributing to academic knowledge

By reviewing the literature, we generally conclude that numerous studies have addressed how oil
price fluctuations affect the economies of developed and developing countries. In general,
studies have shown variation in the extent of these fluctuations' impact, depending on several
factors, including the degree of economic diversification in these countries, the quality of their
administrative and economic frameworks and institutions, the macroeconomic policies pursued
by each country, the timeframe, the type of variables studied, and the econometric models and
analytical methods used. Disparities also appeared in the results of studies related to the Dutch

disease.
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Regarding the Iraqi economy, previous studies indicate that research on the Iraqi economy
remains limited. Despite the significant role oil revenues play in the Iraqi economy, it has not
been comprehensively, broadly, or accurately covered. Previous studies have also addressed

purely qualitative or empirical aspects of the research.

This study aims to address the gap in research related to developing oil-exporting countries, with
a focus on Iraq. It achieves this by examining a broader time and a more comprehensive range of
variables, including the negative impact of high oil prices, and employing various
methodologies. Accordingly, this study differs from previous studies in one or more of the
following aspects: First, the use of a different set of variables. Second, there is a difference in
time periods. Third, the use of various techniques and methodologies. Fourth, the study of the

negative impact of the rise in oil revenues is represented by the Dutch disease.

Therefore, this study sought to enrich the literature by bridging the gap related to the impact of
global oil market fluctuations on the Iraqi economy by studying the qualitative and quantitative
aspects, as well as highlighting the harmful effects of rising crude oil prices on the reallocation of
resources through what is known as the Dutch disease, in addition to the negative impact of
falling crude oil prices, for periods extending from 1969 to 2023 for some variables and other
variables for a period ranging from 1996 to 2023, according to the availability of data on these
variables. Addressing this large number of macroeconomic variables and these periods is a
precedent for this thesis, as these variables have not been addressed previously for these periods,
so we believe that it will contribute to enriching the economic literature in the field of the impact
of oil price shocks and fluctuations in global oil markets on the Iraqi economy, especially if we
know that there is a scarcity of studies that address this field in developing countries, including

Iraq. This study is distinguished from previous studies by the following:

1-Descriptively, this study sheds light on 18 mechanisms for transmitting shocks in crude oil
prices to the Iraqi economy, and some of these mechanisms were studied, according to the

availability of data, from 1969 to 2023, that is, for 54 years.

2-Experimentally, 11 mechanisms for transmitting shocks were studied through 3 econometrics
models from 1996-2023. This is the first time that the impact of shocks on the Iraqi economy has

been studied with this number of shock transmission mechanisms during these periods.
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3- Through one of its chapters, this study provided clear evidence and accurate research on the
impact of crude oil price fluctuations on the mechanism of resource allocation by analysing what
is known in economic literature as the Dutch disease. This chapter is one of the main
contributions of this study, as a new addition was achieved regarding the impact of the Dutch
disease on the Iraqi economy, which is one of the areas characterised by the scarcity of studies
related to it, since this study covered 54 years spanning from 1969 to 2023, a period that has not
been studied before. This period includes 8 oil shocks in global oil markets and some local
shocks. It was expanded to include the impact of the Dutch disease on the contribution of traded

sectors to the formation of GDP and total capital formation.

4- In an attempt to give economic policymakers a clear picture of the nature of oil market
conditions and the factors that affect them and to consider the nature of these markets when
setting future economic policies, this study included two chapters related to global oil markets,
the first of which focusses on the factors that affect crude oil prices and the second on oil shocks

in international oil markets during the past fifty years.

5- Prepared scenarios and recommendations to help Iraqi government organizations deal with the
consequences of oil crises. The author believes that preparing and developing scenarios will help
better understand the future implications of falling oil prices on the Iraqi economy. He also

thinks that these scenarios will help develop proactive strategies to respond to such crises.
9.4 Main Limitations

This study aimed to show the impact of fluctuations in global oil markets on the performance of
18 macroeconomic variables in Iraq. The most important limitation of this study was the limited
data available. During the past fifty years, Iraq has gone through unusual circumstances that were
reflected in the performance of the Iraqi economy. During the period 1980-1988, the Iran-Iraq
War broke out, the economy turned into a war economy, and oil exports declined significantly.
Between 1990 and 1991, the Second Gulf War broke out between Iraq and the international
coalition led by the United States, which led to the imposition of strict economic and political
sanctions on Iraq by the United Nations that lasted until 1996. Therefore, obtaining quarterly
data, which is the best to use in such a study, became impossible, so we relied on annual data,
starting from 1996 in quantitative inference because the period before that is not valid due to the

circumstances that Iraq went through, with the expansion of descriptive inference beginning in
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1969 and according to the availability of data. Since the period and data used in quantitative
inference were relatively short, I had to wait until mid-2024 to get the 2023 data. This is the first
time a data series covering 2023 has been studied. It is worth noting that some of the data was
difficult to obtain electronically, so official institutions in Iraq were contacted to extract the data
manually. Finally, we can say that the time covered by the study witnessed economic, security,
and political conditions and was characterised by severe turmoil and instability, making this

study more challenging and complex, especially in quantitative reasoning.
9.5 Future research

First, it is helpful for future research to study the impact of fluctuations in crude oil prices on the
performance of the Iraqi economy when more data is available, allowing for more extended time

series or the possibility of obtaining quarterly or biannual data.

Second, it is clear that the economic problem in Iraq is not only lie in the heavy dependence of
the Iraqi economy on oil revenues and the associated continuous fluctuations in international oil
markets but also in the lack of efficiency and productivity in Iraqi state institutions and the
decline in the performance of administrative structures, leading to the inability to benefit from oil
revenues, especially at a time of high crude oil prices, to achieve economic diversification and
optimal use of oil revenues. Therefore, future research must focus on these administrative aspects

to improve the efficiency of the work of administrative institutions.

Third, since the oil sector is a capital intensive sector and uses little workforce, to solve part of
the unemployment problem in addition to diversifying the Iraqi economy, it is good to establish
projects that are related to the oil sector and for which the Iraqi oil sector provides a comparative
advantage, such as petrochemical projects and crude oil refining projects. Future research should
focus on the feasibility of these projects. Finally, this study focused on the Iraqi economy, and it
is possible to use the same methods that I used to study other developing oil countries with the

same characteristics and characterised by the scarcity of related studies.
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APPENDICES

Appendix 1.1: Crude oil prices 1970 —2023, $/b

Year Price ($/b) Year Price ($/b)
1970 1.67 1997 18.68
1971 2.03 1998 12.28
1972 2.29 1999 17.48
1973 3.05 2000 27.6
1974 10.73 2001 23.12
1975 10.73 2002 24.36
1976 11.51 2003 28.1
1977 12.39 2004 36.05
1978 12.7 2005 50.64
1979 17.25 2006 61.08
1980 28.64 2007 69.08
1981 32.51 2008 94.45
1982 32.38 2009 61.06
1983 29.04 2010 77.45
1984 28.2 2011 107.46
1985 27.01 2012 109.45
1986 13.53 2013 105.87
1987 17.73 2014 96.29
1988 14.24 2015 49.49
1989 17.31 2016 40.76
1990 22.26 2017 52.43
1991 18.62 2018 69.78
1992 18.44 2019 64.04
1993 16.33 2020 41.47
1994 15.53 2021 69.89
1995 16.86 2022 100.08
1996 20.92 2023 82.95

Source: Energy Institute (2024)
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Appendix 2.1: Iraq oil resources by region and super-giant field (billion barrels)

Remaining %

Proven** Ultimately Cumulative Remaining of ultimately
reserves, recoverable production, recoverable recoverable
end-2011 resources end-2011 resources resources
Southern Mesopotamian 107 135 18 116 86%
West Qurna 43 44 1 43 98%
Rumaila 17 31 14 17 54%
Majnoon 12 12 0 12 99%
Zubair 8 10 2 80%
Nahr Umr 6 6 0 6 98%
Central Mesopotamian 12 19 0 18 99%
East Baghdad 8 8 0 8 100%
Northern Zagros Foldbelt 24 66 17 49 75%
Kirkuk 9 23 14 9 38%
Western Desert 0 13 0 13 100%
Total Iraq 143 232 35 197 85%

Source: IEA (2012)
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Appendix 2.2: Basra’s oil and natural gas fields and infrastructure
Source: IEA (2012)
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Appendix 2.3: Iraq’s oil and natural gas fields and infrastructure
Source: EIA (2016)
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other Asia
2%

/-\ Data source: U.S. Energy Information Administration and Vortexa tanker tracking (accessed August2023)

eia Note: Total crude oil exports were 3.6 million b/din 2022. Exports only include seaborne-traded crude oil, not crude oil
exported by truck or crude oil exported onshore to Turkey via the Ceyhan-Kirikkale pipeline to arefinery near Ankara.
Totals may not equalthe sum of components because ofindependentrounding.

Appendix 2.4: Iraqi oil exports by destination 2022
Source: EIA (2024)

Appendix 2.5: The relationship between oil revenues Oil Price, GDP, GDP per capita,1996-
2023, (Constant 2015 US$)
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Appendix 3.1: Contribution of traded and non-traded Sectors to GCF (1969-2023) (2015 =100) /
MUSS, %)

Traded Non-Traded Oil Sector
Agriculture Manufacturing | Sectors Sectors
Years | GCF value | (%) | value | (%) |value | (%) | value (%) | value (%)
1969 | 2456.7 | 356.6 | 14.5 | 553.5 | 22.5 | 910.1 | 37.0 | 1477.5 | 60.1 69.0 2.8
1970 | 27552 | 419.8 | 152 | 646.7 | 23.5 | 1066.5 | 38.7 | 1573.0 | 57.1 | 1157 | 4.2
1971 | 3258.1 | 479.4 | 147 | 7989 | 245 | 12783 | 39.2 | 1801.3 | 553 | 1785 | 5.5
1972 | 3068.8 | 467.7 | 152 | 718.1 | 23.4 | 1185.8 | 38.6 | 1697.5 | 553 | 1854 | 6.0
1973 | 5152.1 | 839.7 | 16.3 | 1284.0 | 24.9 | 2123.7 | 41.2 | 2464.8 | 47.8 | 563.6 | 10.9
1974 | 10299.2 | 1132.6 | 11.0 | 2047.9 | 19.9 | 3180.4 | 30.9 | 5741.2 | 55.7 | 1377.7 | 13.4
1975 | 12685.3 | 1230.9 | 9.7 | 2860.6 | 22.6 | 4091.6 | 32.3 | 7535.1 | 59.4 | 1058.6 | 8.3
1976 | 17186.6 | 1688.1 | 9.8 | 3195.5 | 18.6 | 4883.5 | 28.4 | 10212.4 | 59.4 | 2090.7 | 12.2
1977 | 18763.5 | 2276.7 | 12.1 | 3836.2 | 20.4 | 6112.9 | 32.6 | 10270.8 | 54.7 | 2379.8 | 12.7
1978 | 21425.9 | 2301.8 | 10.7 | 3337.0 | 15.6 | 5638.8 | 26.3 | 13696.8 | 63.9 | 2090.3 | 9.8
1979 | 26484.1 | 3069.7 | 11.6 | 4843.6 | 18.3 | 7913.3 | 29.9 | 16150.7 | 61.0 | 2420.1 | 9.1
1980 | 30474.3 | 3614.2 | 11.9 | 3732.6 | 12.2 | 7346.8 | 24.1 | 21586.4| 70.8 | 1541.2 | 5.1
1981 | 12645.2 | 1235.1 | 9.8 | 1457.2 | 11.5 | 2692.4 | 21.3 | 9487.4 | 75.0 | 4655 | 3.7
1982 | 9189.4 | 868.1 | 9.4 | 1033.1 | 11.2 | 1901.2 | 20.7 | 6946.7 | 75.6 | 341.5 | 3.7
1983 | 3693.6 | 343.6 | 93 | 3742 | 10.1 | 717.7 | 19.4 | 2845.7 | 77.0 | 130.2 | 3.5
1984 | 3311.6 | 3794 | 11.5 | 211.7 | 6.4 | 591.0 | 17.8 | 2615.0 | 79.0 | 1056 | 3.2
1985 | 3096.5 | 3489 | 11.3 | 1934 | 6.2 | 5424 | 17.5 | 23123 | 747 | 2419 | 7.8
1986 | 28654 | 398.6 | 13.9 | 226.5 | 7.9 | 625.1 | 21.8 | 2035.5 | 71.0 | 204.8 | 7.1
1987 | 36522 | 3349 | 9.2 | 1523 | 42 | 4872 | 133 | 29523 | 80.8 | 212.7 | 5.8
1988 | 3688.2 | 3669 | 99 | 1244 | 34 | 4913 | 13.3 | 2878.7 | 78.1 | 3182 | 8.6
1989 | 3617.0 | 2698 | 7.5 | 525.8 | 145 | 795.6 | 22.0 | 2467.3 | 682 | 3542 | 9.8
1990 | 1730.0 | 1188 | 6.9 | 2982 | 17.2 | 4169 | 24.1 | 1202.3 | 69.5 | 1108 | 6.4
1991 | 620.0 537 | 87 353 5.7 89.0 | 144 | 5085 | 82.0 | 225 3.6
1992 | 530.0 111.3 | 21.0 | 81.3 153 | 192.6 | 36.3 | 334.1 | 63.0 33 0.6
1993 | 590.0 102.5 | 17.4 | 1448 | 245 | 2473 | 419 | 333.1 | 56.5 9.6 1.6
1994 | 620.0 1343 | 21.7 | 81.2 | 13.1 | 215.6 | 34.8 | 397.8 | 64.2 6.6 1.1
1995 | 530.0 88.6 | 16.7 | 1244 | 23.5 | 213.1 | 40.2 | 310.6 | 58.6 6.3 1.2
1996 | 1927.7 | 267.5 | 13.9 | 195.8 | 10.2 | 463.3 | 24.0 | 1296.1 | 67.2 | 1682 | 8.7
1997 | 18939 | 3543 | 18.7 | 299.4 | 158 | 653.7 | 34.5 | 1219.5 | 644 | 20.7 1.1
1998 | 2083.2 | 2358 | 11.3 | 349.7 | 16.8 | 585.5 | 28.1 | 1472.7 | 70.7 | 25.0 1.2
1999 | 4952.0 | 3674 | 7.4 | 859.0 | 17.3 | 1226.3 | 24.8 | 3489.0 | 70.5 | 236.7 | 4.8
2000 | 8012.8 | 3940 | 49 | 1226.2 | 153 | 1620.2 | 20.2 | 61248 | 76.4 | 2679 | 3.3
2001 | 7424.6 | 465.6 | 6.3 | 1240.5 | 16.7 | 1706.1 | 23.0 | 5443.6 | 73.3 | 2750 | 3.7
2002 | 12679.0 | 8719 | 6.9 | 2164.6 | 17.1 | 3036.5 | 23.9 | 8569.2 | 67.6 | 1073.3 | 8.5
2003 | 7463.7 | 2314 | 3.1 | 612.0 | 82 | 8434 | 11.3 | 5871.7 | 78.7 | 748.6 | 10.0
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2004 | 2462.7 5.7 02 | 1688 | 69 | 1745 | 7.1 1748.5 | 71.0 | 539.7 | 219
2005 | 3689.6 30.3 0.8 38.5 1.0 68.8 1.9 | 2167.4 | 58.7 | 1453.4 | 394
2006 | 5459.0 91.7 1.7 | 3457 | 63 | 4373 | 80 | 3664.5 | 67.1 | 1357.2 | 24.9
2007 | 7627.7 19.0 02 | 2794 | 3.7 | 2984 | 39 | 7109.7 | 93.2 | 219.6 | 2.9
2008 | 12164.5 | 253 02 | 1620 | 13 | 1873 1.5 | 11880.5 | 97.7 96.7 0.8
2009 | 11188.9 8.7 0.1 606.1 54 | 6148 | 55 |10397.1| 929 | 1769 1.6
2010 | 16642.7 | 14.7 0.1 586.4 | 3.5 | 601.1 | 3.6 | 14100.5 | 84.7 | 1941.1 | 11.7
2011 | 25697.7 | 5354 | 2.1 | 1813.7 | 7.1 |2349.1 | 9.1 | 19586.0 | 76.2 | 3762.6 | 14.6
2012 | 25152.8 | 938.6 | 3.7 | 7042 | 2.8 | 16429 | 6.5 |19963.3 | 854 | 3546.7 | 8.0
2013 | 34632.1 | 499.5 | 1.4 | 1306.5 | 3.8 | 1806.0 | 5.2 |30865.5| 89.1 | 1960.6 | 5.7
2014 | 21638.3 | 15.5 0.1 40.6 0.2 56.1 0.3 |21521.4| 995 60.9 0.3
2015 | 17804.0 | 75.0 04 | 2994 1.7 | 3744 | 2.1 | 72819 | 40.9 | 10147.7 | 57.0
2016 | 15683.2 | 179.5 | 1.1 7975 | 5.1 | 977.0 | 6.2 | 8156.2 | 52.0 | 6550.0 | 41.8
2017 | 15170.9 | 3439 | 2.3 | 1534.1 | 10.1 | 1877.9 | 12.4 | 7737.3 | 51.0 | 5555.7 | 36.6
2018 | 17230.1 | 1764 | 1.0 | 520.2 | 3.0 | 696.6 | 40 | 8918.1 | 51.8 | 7615.4 | 44.2
2019 | 23515.5 | 311.2 | 1.3 | 13512 | 5.7 | 16624 | 7.1 |11743.6 | 49.9 | 10109.4 | 43.0
2020 | 6981.5 92.0 1.3 | 657.1 94 | 749.1 | 10.7 | 57995 | 83.1 | 4329 | 6.2
2021 | 10576.8 | 1452 | 1.4 | 699.0 | 6.6 | 8443 | 8.0 | 93004 | 87.9 | 432.1 4.1
2022 | 11445.8 | 3532 | 3.1 | 1036.4 | 9.1 | 1389.7| 12.1 | 87952 | 76.8 | 1260.9 | 11.0
2023 | 12510.0 | 2524 | 2.0 | 4435 | 3.5 | 6958 | 5.6 | 6161.7 | 49.3 | 5652.5 | 45.2

Source: Authors’ computation based on IMP, central statistical organization, annual statistical
bulletin, various issues
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Appendix 3.2: Contribution traded and non-traded Sectors to GDP (1969-2023) (2015 =100) /

BUSS, %)
Traded Non-traded Oil Sector
Agriculture Manufacturing | Sectors Sectors
Years | GDP value | (%) | value | (%) |value | (%) | value (%) | value (%)
1969 | 20.1 34 | 172 2.0 10.1 | 55 |273 11.0 5.5 3.6 18.1
1970 | 20.2 33 (166 20 9.9 53 | 265 10.4 5.3 4.4 21.9
1971 22.3 3.5 | 158 22 9.7 5.7 255 10.8 5.7 5.8 26.1
1972 | 279 53 |[19.0] 29 102 | 82 |29.2 14.4 8.2 5.4 19.2
1973 31.8 43 |13.5] 32 10.1 | 7.5 |23.7 15.3 7.5 9.0 28.4
1974 | 57.5 4.7 8.2 3.2 5.5 7.9 13.7 | 20.7 7.9 28.9 |50.3
1975 65.2 5.1 7.8 4.4 6.8 9.6 14.6 | 223 9.6 333 | 51.1
1976 74.3 6.1 8.2 54 72 | 11.5 | 154 | 27.6 | 11.5| 353 |475
1977 83.9 7.1 8.5 7.0 8.3 141 | 16.8 | 354 | 14.1| 344 |41.0
1978 92.6 7.3 7.8 6.7 72 | 139 | 15.1 | 422 |139]| 365 |394
1979 | 118.9 6.5 5.5 6.7 5.6 | 13.2 | 11.1 414 | 132 | 642 |54.0
1980 | 125.9 5.9 4.7 5.7 4.5 11.6 | 9.2 452 | 11.6 | 69.1 |54.9
1981 78.1 6.6 8.4 5.0 64 | 11.6 | 148 | 425 |11.6| 24.1 |308
1982 83.1 8.6 |10.3 6.3 7.6 | 149 | 179 | 457 |149| 224 |27.0
1983 82.1 92 |11.2| 6.6 80 | 158 | 192 | 495 |158 | 169 |20.5
1984 89.3 11.9 | 133 8.0 89 | 199 | 223 | 503 199 19.1 |21.4
1985 89.6 129 | 144 | 8.8 9.9 | 21.7 | 242 | 451 |21.7| 228 |255
1986 79.6 11.8 | 148 | 9.5 120 | 21.3 | 268 | 445 |[21.3| 13.8 |173
1987 83.9 12.0 | 143 9.9 11.8 | 21.9 | 26.1 | 40.7 |21.9| 213 |254
1988 80.0 11.7 | 146 | 109 |13.6 | 226 | 282 | 36.6 |22.6| 209 |26.1
1989 85.2 14.0 (164 | 11.2 |13.2| 252 |29.6 | 339 |[252| 26.1 |30.6
1990 | 233 1.9 8.2 0.9 3.7 2.8 11.9 4.0 2.8 16.6 | 71.0
1991 6.8 1.1 15.6 | 0.1 2.2 1.2 17.8 5.1 1.2 0.4 6.5
1992 8.5 1.7 1199 03 3.9 2.0 | 237 5.9 2.0 0.6 6.9
1993 6.6 1.0 | 155 03 3.9 1.3 19.4 4.8 1.3 0.5 7.6
1994 53 1.1 |20.1 0.2 4.5 1.3 |24.6 3.6 1.3 0.4 8.1
1995 5.7 1.2 206 03 4.4 1.4 | 250 3.8 1.4 0.5 8.8
1996 | 24.2 45 |186| 0.2 1.0 4.8 19.6 8.5 4.8 11.0 | 452
1997 | 233 2.0 8.5 0.2 0.7 2.1 9.1 10.6 2.1 10.5 452
1998 20.6 23 |109] 0.2 0.9 2.4 11.8 6.8 2.4 11.4 | 552
1999 | 27.9 2.0 7.2 0.2 0.9 2.3 8.1 6.9 2.3 18.8 | 67.2
2000 | 40.9 1.9 4.6 0.4 0.9 2.3 5.5 10.8 2.3 27.8 | 68.1
2001 31.5 2.2 6.9 0.5 1.5 2.6 8.4 11.7 2.6 17.1 | 54.3
2002 30.8 2.6 8.6 0.5 1.5 3.1 10.1 11.3 3.1 16.4 | 53.1
2003 41.2 3.5 8.4 0.4 1.0 3.9 9.4 12.1 3.9 253 | 613
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2004 | 50.2 3.5 6.9 0.9 1.8 4.4 8.7 15.1 44 | 30.8 |61.3
2005 | 66.3 4.6 6.9 0.9 1.3 54 8.2 25.2 54 35.6 | 53.7
2006 | 93.6 5.5 5.8 1.4 1.5 6.9 7.4 40.8 6.9 | 46.0 |49.1
2007 | 115.8 5.7 4.9 1.9 1.6 7.6 6.6 53.0 7.6 552 | 47.7
2008 | 162.8 6.3 3.8 2.8 1.7 9.1 5.6 71.7 9.1 82.1 |504
2009 | 113.5 59 5.2 3.0 2.6 8.9 7.8 59.7 89 | 449 |39.6
2010 | 138.5 7.2 5.2 3.1 23 1 103 | 74 71.1 | 103 | 57.1 |41.2
2011 | 180.1 8.2 4.6 5.1 28 | 133 | 74 85.5 | 133 | 813 |[45.1
2012 | 207.1 8.5 4.1 5.6 27 | 142 | 6.8 98.0 | 142 | 949 |458
2013 | 219.6 105 | 4.8 5.0 23 | 155 | 7.1 1153 | 155 | 88.8 |40.5
2014 | 2104 104 | 49 3.9 19 | 143 | 6.8 | 1185 | 143 | 77.6 |36.9
2015 | 151.5 6.4 4.2 33 2.2 9.6 6.4 96.6 96 | 453 299
2016 | 151.4 6.0 4.0 34 23 94 6.2 | 1022 | 94 | 39.7 |26.2
2017 | 166.5 5.0 3.0 3.6 2.2 8.6 52 | 1046 | 8.6 533 |32.0
2018 | 197.6 5.6 2.8 4.0 2.0 9.6 4.8 | 1143 | 9.6 73.7 |37.3
2019 | 199.3 7.5 3.8 4.3 21 | 11.8 | 59 | 1159 | 11.8| 71.6 |359
2020 | 153.7 94 6.1 4.0 26 | 133 | 87 | 102.8 | 133 | 37.5 |244
2021 | 205.0 6.7 33 5.1 25 | 11.8 | 5.8 | 129.1 | 11.8| 64.1 |31.3
2022 | 196.8 3.2 1.6 5.0 2.5 8.2 4.2 98.6 8.2 90.1 | 458
2023 | 189.5 53 2.8 6.8 3.6 | 12.1 | 64 | 107.0 | 12.1| 704 |37.1

Source: Authors’ computation based on IMP, central statistical organization, annual statistical
bulletin, various issues.

Appendix 4.1: Statistics of the revenues and expenditure model

Appendix 4.1.1: Lag Order Selection Criteria for the Revenues and expenditure model

VAR Lag Order Selection Criteria

Endogenous variables: LOILP LGOVREV LGOVEXP LCUEXP LBUBDEP

Exogenous variables: C

Date: 05/22/24 Time: 00:19
Sample: 1996 2023
Included observations: 26

Lag LogL LR FPE AlC SC HQ
0 13.93800 NA 3.46e-07 -0.687538  -0.445597 -0.617868
1 90.55312 117.8694* 6.81e-09* -4.657932* -3.206282* -4.239910*
2 114.8394 28.02260 9.16e-09 -4.603029 -1.941671 -3.836654

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Appendix 4.1.2: Johansen cointegration test for the revenues and expenditure model

Date: 05/22/24 Time: 00:20

Sample (adjusted): 1998 2023

Included observations: 26 after adjustments

Trend assumption: Linear deterministic trend

Series: LOILP LGOVREV LGOVEXP LCUEXP LBUBDEP
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.710351 68.75870 69.81889 0.0605
At most 1 0.439458 36.54250 47.85613 0.3695
At most 2 0.340349 21.49239 29.79707 0.3277
At most 3 0.242133 10.67524 15.49471 0.2323
At most 4 0.124832 3.466813 3.841465 0.0626

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.710351 32.21620 33.87687 0.0778
At most 1 0.439458 15.05011 27.58434 0.7442
At most 2 0.340349 10.81715 21.13162 0.6655
At most 3 0.242133 7.208428 14.26460 0.4648
At most 4 0.124832 3.466813 3.841465 0.0626

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Appendix 4.1.3: VAR Estimation for the Revenues and expenditure model

Vector Autoregression Estimates

Date: 09/20/24 Time: 22:44
Sample (adjusted): 1998 202

Included observations: 26 after adjustments

3

Standard errors in ( ) & t-statistics in [ ]

DLOILP DLGOVREV DLGOVEXP DLCUEXP DLBUBDEP

DLOILP(-1) 0.115179 -0.572652 -0.837073 -1.085808 0.162386

(0.61263) (0.62189) (0.39601) (0.36113) (0.30101)

[0.18801] [-0.92083] [-2.11376] [-3.00666] [0.53946]

DLGOVREV(-1) 0.084252 0.827477 1.145344 1.475580 -0.293380

(0.70844) (0.71915) (0.45794) (0.41761) (0.34809)

[0.11893] [1.15063] [2.50105] [3.563337] [-0.84283]

DLGOVEXP(-1) -0.061657 -0.088429 -0.134860 0.070905 0.419773

(0.63437) (0.64395) (0.41006) (0.37395) (0.31169)

[-0.09720] [-0.13732] [-0.32888] [0.18961] [1.34675]

DLCUEXP(-1) -0.168473 -0.660446 -0.835274 -1.171760 -0.196492

(0.57688) (0.58560) (0.37290) (0.34006) (0.28345)

[-0.29204] [-1.12781] [-2.23992] [-3.44573] [-0.69322]

DLBUBDEP(-1) 0.640715 0.489246 -0.035053 0.210684 0.504840

(0.43188) (0.43841) (0.27917) (0.25459) (0.21220)

[1.48355] [1.11596] [-0.12556] [0.82756] [2.37905]

C -0.011562 0.024719 0.044240 0.019159 0.038621

(0.07080) (0.07187) (0.04576) (0.04173) (0.03479)

[-0.16332] [0.34396] [0.96672] [0.45908] [1.11028]

R-squared 0.128126 0.193514 0.377983 0.533804 0.254457

Adj. R-squared -0.089842 -0.008107 0.222478 0.417255 0.068072

Sum sq. resids 1.967554 2.027473 0.822135 0.683700 0.475008

S.E. equation 0.313652 0.318392 0.202748 0.184892 0.154112

F-statistic 0.587821 0.959790 2.430689 4.580088 1.365219

Log likelihood -3.335434 -3.725422 8.008913 10.40593 15.14037

Akaike AIC 0.718110 0.748109 -0.154532 -0.338917 -0.703106

SchwarzSC 1.008440 1.038439 0.135798 -0.048587 -0.412776

Mean dependent 0.032975 0.063190 0.049619 0.049800 0.068456

S.D. dependent 0.300446 0.317109 0.229932 0.242202 0.159641
Determinant resid covariance (dof adj.) 5.24E-09
Determinant resid covariance 1.41E-09
Log likelihood 80.46003
Akaike information criterion -3.881540
Schwarz criterion -2.429891

Number of coefficients 30
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Appendix 4.1.4: Serial correlation LM test for the revenues and expenditure model

VAR Residual Serial Correlation LM Tests
Date: 09/20/24 Time: 23:11

Sample: 1996 2023

Included observations: 26

Null hypothesis: No serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 26.12892 25 0.4007 1.057951 (25,42.4) 0.4255

Null hypothesis: No serial correlation atlags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 26.12892 25 0.4007 1.057951 (25,42.4) 0.4255

*Edgeworth expansion corrected likelihood ratio statistic.

Appendix 4.1.5: Normality test for the revenues and expenditure model

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 09/20/24 Time: 23:11

Sample: 1996 2023

Included observations: 26

Component Skewness Chi-sq df Prob.*
1 -0.344107 0.513109 1 0.4738
2 0.030703 0.004085 1 0.9490
3 0.019732 0.001687 1 0.9672
4 -0.211759 0.194314 1 0.6594
5 -0.402926 0.703516 1 0.4016
Joint 1416711 5 0.9225
Component Kurtosis Chi-sq df Prob.
1 2.546235 0.223061 1 0.6367
2 2.725780 0.081463 1 0.7753
3 2.054847 0.967756 1 0.3252
4 2.473639 0.300144 1 0.5838
5 2.077543 0.921837 1 0.3370
Joint 2.494262 5 0.7774
Component Jarque-Bera df Prob.
1 0.736170 2 0.6921
2 0.085548 2 0.9581
3 0.969443 2 0.6159
4 0.494458 2 0.7810
5 1.625353 2 0.4437
Joint 3.910973 10 0.9513

*Approximate p-values do not account for coefficient
estimation
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Appendix 4.1.6: Heteroskedasticity test for the revenues and expenditure model

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 09/20/24 Time: 23:12

Sample: 1996 2023

Included observations: 26

Joint test:
Chi-sq df Prob.
158.4938 150 0.3016

Individual components:

Dependent R-squared F(10,15) Prob. Chi-sq(10) Prob.

res1*res1 0.535505 1.729310 0.1636 13.92312 0.1765
res2*res2 0.712194 3.711851 0.0112 18.51705 0.0468
res3*res3 0.613380 2.379782  0.0629 15.94789  0.1011
res4*res4 0.638424 2648500 0.0433 16.59901 0.0837
res5*res5 0.222285 0428727 0.9102 5.779404 0.8334
res2*res1 0.599198 2242496  0.0766 1557915  0.1123
res3*res1 0.613968 2.385691 0.0624 15.96317 0.1007
res3*res2 0.777727 5.248458  0.0022 20.22090 0.0272
res4*res1 0.612061 2.366591 0.0641 15.91360 0.1021
res4*res2 0.760136  4.753543  0.0035 19.76354 0.0316
res4*res3 0.656189 2.862868 0.0324 17.06093 0.0730
res5*res1 0.271087 0.557860  0.8230 7.048275  0.7209
res5*res2 0.290198 0.613266  0.7806 7.545154 0.6732
res5*res3 0.282467 0.590495  0.7983 7.344136 0.6926
res5*res4 0.333472 0.750468  0.6711 8.670274 0.5637

Appendix 4.1.7: Stability test for the revenues and expenditure model

Roots of Characteristic Polynomial

Endogenous variables: DLOILP DLGOVREW
DLGOVEXP DLCUEXF DLBUBDEPR

Exogenous variables: C

Lag specification: 1 1

Date: 09/20/24 Time: 23:10

Root Modulus
0.500097 0.500097
-0.299616 - 0.196219i 0.358150
-0.299616 + 0.1968219i 0.358150
0.120005 - 0.251093i 0.278297
0.120005 + 0.251093i 0.278297

MNo root lies outside the unit circle.
VAR satisfies the stability condition.
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Appendix 4.1.8: Variance decomposition test for the revenues and expenditure model

Variance Decomposition of DLGOVREV:

Period S.E. DLOILP DLGOVREV DLGOVEXP DLCUEXP DLBUBDEP
1 0.313652 86.96820 13.03180 0.000000 0.000000 0.000000
2 0.328045 72.98228 12.60456 7.156689 3.971703 3.284768
3 0.335215 71.08101 12.42932 8.546392 4.524581 3.418701
4 0.336451 70.88428 12.40751 8.521403 4.734223 3.452581
5 0.336746 70.86454 12.41388 8.523433 4.745189 3.452962
6 0.336795 70.86314 12.41341 8.523732 4.745496 3.454215
7 0.336807 70.86276 12.41334 8.523691 4.745530 3.454683
8 0.336811 70.86258 12.41333 8.523777 4.745527 3.454783
o 0.336811 70.86255 12.41332 8.623774 4.745537 3.454813
10 0.336812 70.86255 12.41332 8.523775 4.745537 3.454819

Variance Decomposition of DLGOVEXP:

Period S.E. DLOILP DLGOVREV DL GOVEXP DLCUEXP DLBUBDEP
1 0.318392 29.78646 15.05771 55.15583 0.000000 0.000000
2 0.348627 20.04113 13.07716 54.76325 12.08509 0.033361
3 0.357201 19.82353 12.98721 51.78673 14.70218 0.700356
4 0.357948 20.18043 12.99892 51.21206 14.84798 0.760612
5 0.358058 20.19298 12.99156 51.15456 14.87394 0.786954
6 0.358065 20.19582 12.99161 51.14890 14.87233 0.791333
7 0.358066 20.19531 12.99144 51.14893 14.87199 0.792342
8 0.358067 20.19521 12.99137 51.14868 14.87206 0.792676
=] 0.358067 20.19521 12.99137 51.14863 14.87204 0.792744
10 0.358067 20.19521 12.99137 51.14862 14.87204 0.792764

Variance Decomposition of DLCUEXP:

Period S.E. DLOILP DLGOVREV DL GOVEXP DLCUEXP DLBUBDEP
1 0.202748 13.57376 24.71347 30.51971 31.19307 0.000000
2 0.247850 6.932546 2061312 34.28789 37.08705 1.079383
3 0.260190 9.690004 19.76367 32.91076 36.37533 1.260241
4 0.262357 10.18881 19.65846 32.61130 36.21559 1.325843
5 0.262509 10.19626 19.64654 32.59077 36.21131 1.355113
6 0.262523 10.19866 19.64553 32.58786 36.20828 1.359679
7 0.262527 10.19849 19.64526 32.58841 36.20739 1.360454
8 0.262528 10.19846 19.64517 32.58826 36.20737 1.360731
o] 0.262528 10.19848 19.64516 32.58824 36.20732 1.360791
10 0.262528 10.19848 19.64515 32.58824 36.20732 1.360808

Variance Decomposition of DLBUBDEP:

Period S.E. DLOILP DLGOVREV DLGOVEXP DLCUEXP DLBUBDEP
1 0.184892 20.99691 6.004046 2.743884 0.028743 70.22641
2 0.261896 21.01122 4.617230 5.072546 1.534012 67.76499
3 0277113 20.88057 4.689338 5.569073 1.602305 67.25871
4 0.278848 20.81543 4.723375 5.670903 1.596826 67.19347
5 0.278967 20.80281 4.722635 5.673826 1.598440 67.20229
6 0.278979 20.79965 4.722511 5675534 1.598229 67.20407
7 0.278983 20.79868 4.722385 5676053 1.598304 67.20458
8 0.278984 20.79846 4.722375 5676192 1.598311 67.20466
=] 0.278984 20.79841 4.722374 5676234 1.598312 67.20467
10 0.278984 20.79839 4.722373 5.676243 1.598312 67.20468

Cholesky Ordering: DLOILP DLGOVREV DLGOVEXP DLCUEXP DLBUBDEP

Appendix 4.1.9: Chow breakpoint test results for the years 2003 & 2008

Chow Breakpoint Test: 2003

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1996 2023

F-statistic 0.902367 Prob. F(5,18) 0.5009
Log likelihood ratio 6.262744 Prob. Chi-Square(5) 0.2815
Wald Statistic 4511835 Prob. Chi-Square(5) 0.4783
Chow Breakpoint Test: 2008

Null Hypothesis: No breaks at specified breakpoints

Varying regressors: All equation variables

Equation Sample: 1996 2023

F-statistic 0.576421 Prob. F(5,18) 0.7174
Log likelihood ratio 4.158582 Prob. Chi-Square(5) 0.5268
Wald Statistic 2.882105 Prob. Chi-Square(5) 0.7182
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Appendix 4.2: Statistics of the Macroeconomic Model

Appendix 4.2.1: Lag order selection criteria for the macroeconomic model

VAR Lag Order Selection Criteria

Endogenous variables: LOILP LGDP LINVE LM2 LTOTRES
Exogenous variables: C

Date: 05/21/24 Time: 10:56

Sample: 1996 2023

Included observations: 26

Lag LogL LR FPE AlIC SC HQ

0 -48.73018 NA 4.29e-05 4.133091 4.375032 4.202761

1 73.57281 188.1584* 2.51e-08* -3.351755 -1.900105* -2.933732*
2 99.26994 29.65053 3.03e-08 -3.405380* -0.744022 -2.639005

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Appendix 4.2.2: Johansen cointegration test for the macroeconomic model

Date: 05/21/24 Time: 11:02

Sample (adjusted): 1998 2023

Included observations: 26 after adjustments
Trend assumption: Linear deterministic trend
Series: LOILP LGDP LINVE LM2 LTOTRES
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.919470 126.0285 69.81889 0.0000
At most 1 * 0.751860 63.05048 47.85613 0.0010
At most 2 0.539870 28.20641 29.79707 0.0754
At most 3 0.282443 8.800237 15.49471 0.3842
At most 4 0.019905 0.502652 3.841465 0.4783

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.919470 62.97804 33.87687 0.0000
At most 1 * 0.751860 34.84406 27.58434 0.0049
At most 2 0.539870 19.40618 21.13162 0.0857
At most 3 0.282443 8.297586 14.26460 0.3492
At most 4 0.019905 0.502652 3.841465 0.4783

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Appendix 4.2.3: VEC Estimation for the macroeconomic model

Vector Error Correction Estimates

Date: 09/28/24 Time: 21:38

Sample (adjusted): 1998 2023

Included observations: 26 after adjustments

Standard errors in () & t-statistics in []

Cointegrating Eq: CointEq1 CointEqg2
LOILP(-1) 1.000000 0.000000
LGDP(-1) 0.000000 1.000000
LINVE(-1) -0.028961 -0.096188
(0.13017) (0.05544)
[-0.22249] [-1.73504]
LM2(-1) -0.393803 -0.533460
(0.13330) (0.05677)
[-2.95435] [-9.39685]
LTOTRES(-1) -0.021365 0.048194
(0.28016) (0.11932)
[-0.07626] [0.40392]
C -2.604814 -2.873574
Error Correction: D(LOILP) D(LGDP) D(LINVE) D(LM2) D(LTOTRES)
CointEq1 -0.066985 0.196607 0.727786 0.178227 0.104894
(0.22226) (0.13683) (0.36528) (0.12839) (0.14297)
[-0.30139] [1.43684] [ 1.99241] [1.38818] [0.73367]
CointEqg2 -1.243456 -1.563179 -1.518318 -0.505799 -0.943902
(0.62436) (0.38439) (1.02614) (0.36067) (0.40164)
[-1.99156] [-4.06663] [-1.47964] [-1.40238] [-2.35014]
D(LOILP(-1)) 0.146280 -0.039677 0.113602 0.110123 0.254343
(0.41075) (0.25288) (0.67506) (0.23727) (0.26422)
[0.35613] [-0.15690] [0.16828] [0.46412] [0.96261]
D(LGDP(-1)) 0.416978 0.441462 0.059188 -0.219070 0.198546
(0.64893) (0.39952) (1.06652) (0.37486) (0.41744)
[0.64256] [1.10499] [ 0.05550] [-0.58440] [0.47562]
D(LINVE(-1)) 0.068641 0.010098 -0.452489 0.121717 -0.182989
(0.17391) (0.10707) (0.28583) (0.10046) (0.11187)
[ 0.39469] [0.09431] [-1.58309] [1.21157] [-1.63567]
D(LM2(-1)) 0.021777 -0.437274 -2.067531 0.474432 -0.327670
(0.54922) (0.33813) (0.90264) (0.31726) (0.35330)
[ 0.03965] [-1.29322] [-2.29054] [ 1.49540] [-0.92746]
D(LTOTRES(-1)) -0.263504 0.131018 1.093353 -0.132441 0.456596
(0.38346) (0.23608) (0.63021) (0.22151) (0.24667)
[-0.68718] [ 0.55498] [ 1.73490] [-0.59790] [1.85105]
C 0.006397 0.103401 0.296307 0.101152 0.076662
(0.08749) (0.05387) (0.14379) (0.05054) (0.05628)
[0.07311] [1.91962] [2.06063] [2.00138] [1.36211]
R-squared 0.353040 0.537443 0.311315 0.511388 0.494335
Adj. R-squared 0.101445 0.357559 0.043493 0.321372 0.297687
Sum sq. resids 1.459992 0.553381 3.943588 0.487189 0.604148
S.E. equation 0.284799 0.175338 0.468069 0.164518 0.183204
F-statistic 1.403205 2.987729 1.162394 2.691289 2.513809
Log likelihood 0.543249 13.15506 -12.37433 14.81120 12.01401
Akaike AIC 0.573596 -0.396543 1.5667256 -0.523938 -0.308770
Schwarz SC 0.960703 -0.009436 1.954363 -0.136832 0.078336
Mean dependent 0.032975 0.080644 0.048250 0.155887 0.076737
S.D. dependent 0.300446 0.218756 0.478592 0.199708 0.218610
Determinant resid covariance (dof adj.) 7.36E-09
Determinant resid covariance 1.17E-09
Log likelihood 82.89900
Akaike information criterion -2.530692
Schwarz criterion -0.111276
Number of coefficients 50
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Appendix 4.2.4: Serial correlation LM test for the macroeconomic model

VEC Residual Serial Correlation LM Tests
Date: 05/21/24 Time: 11:08

Sample: 1996 2023

Included observations: 26

Null hypothesis: No serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 17.08855 25 0.8786 0621643 (25,34.9) 0.8906

Null hypothesis: No serial correlation atlags 1toh

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 17.08855 25 0.8786 0621643 (25,34.9) 0.8906

*Edgeworth expansion corrected likelihood ratio statistic.

Appendix 4.2.5: Normality test for the macroeconomic model

VEC Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 05/21/24 Time: 11:09

Sample: 1996 2023

Included observations: 26

Component Skewness Chi-sq df Prob.*
1 -0.092235 0.036865 1 0.8477
2 -0.169716 0.124815 1 0.7239
3 -0.179851 0.140167 1 0.7081
4 -0.514990 1.149264 1 0.2837
5 -0.373409 0.604217 1 0.4370
Joint 2.055328 5 0.8414
Component Kurtosis Chi-sq df Prob.
1 2.598375 0.174745 1 0.6759
2 2.077377 0.922169 1 0.3369
3 2.015759 1.049457 1 0.3056
4 2.509193 0.260966 1 0.6095
5 2.674126 0.115043 1 0.7345
Joint 2.522380 5 0.7731
Component Jarque-Bera df Prob.
1 0.211610 2 0.8996
2 1.046985 2 0.5924
3 1.189625 2 0.5517
4 1.410229 2 0.4941
5 0.719260 2 0.6979
Joint 4.577708 10 0.9175

*Approximate p-values do not account for coefficient
estimation
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Appendix 4.2.6: Heteroskedasticity test for the macroeconomic model

VEC Residual Heteroskedasticity Tests (Levels and Squares)
Date: 05/21/24 Time: 11:09

Sample: 1996 2023

Included observations: 26

Joint test:
Chi-sq df Prob.
222.9230 210 0.2577

Individual components:

Dependent R-squared F(14,11) Prob. Chi-sq(14) Prob.

res1*res1 0.730655 2.131416 0.1064 18.99703 0.1651
res2*res2 0.776947 2.736827 0.0501 20.20062 0.1239
res3*res3 0.512308 0.825374 0.6384 13.32002 0.5015
res4*res4 0.791747 2.987165 0.0375 20.58542 0.1127
res5*res5 0.777191 2.740686 0.0499 20.20696 0.1238
res2*res1 0.781642 2.812567 0.0459 20.32269 0.1203
res3*res1 0.508965 0.814403 0.6470 13.23308 0.5083
res3*res2 0.576463 1.069410 0.4633 14.98803 0.3790
res4*res1 0.824921 3.702047 0.0176 21.44794 0.0907
res4*res2 0.876232 5.562592 0.0035 22.78204 0.0639
res4*res3 0.733197 2.159205 0.1026 19.06311 0.1626
res5*res1 0.600750 1.182263 0.3960 15.61951 0.3372
res5*res2 0.661059 1.532432 0.2412 17.18754 0.2463
res5*res3 0.658922 1.517904 0.2462 17.13196 0.2492
res5*res4 0.746693 2.316108 0.0839 19.41401 0.1497

Appendix 4.2.7: Stability test for the macroeconomic model

Roots of Characteristic Polynomial

Endogenous variables: LOILP LGDP LINVE
LM2 LTOTRES

Exogenous variables:

Lag specification: 1 1

Date: 05/21/24 Time: 11:07

Root Modulus
1.000000 1.000000
1.000000 1.000000
1.000000 1.000000
0.912066 0.912066
0.317867 - 0.579610i 0.661050
0.317867 + 0.579610i 0.661050

-0.144375 - 0.571005i 0.588975
-0.144375 + 0.571005i 0.588975
0.226970 - 0.179203i 0.289187
0.226970 + 0.179203i 0.289187

VEC specification imposes 3 unit root(s).
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Appendix 4.2.8: Variance decomposition test for the macroeconomic model

Variance Decomposition of LOILP:

FPeriod S E LOILP LGDP LINVE Lz LTOTRES
1 0284799 1000000 0000000 0000000 0000000 Q.000000
2 0 379569 92 70087 1. 665404 0044762 4 505251 1.083712
3 0446815 T5 44219 5962412 0649793 1525177 2693832
4 0520290 &4 41282 6. 829870 1632935 2264748 4. 4T7&891
5 0 596057 62 54886 6. 164125 1661413 2383449 5791111
(=] 0662217 63 65933 5870673 1402764 22 73971 B8 327523
7 0oOTF18071 &4 35398 5 967659 1231521 21 88781 B8 559029
8 0770029 6427275 5123241 1.149447 21 .65663406 S8. 791098
o 0821017 63 84810 6244748 1105518 21 74831 T O53328
10 0871069 63 53783 6. 321974 1063817 21 78499 T 291393

Variance Decomposition of LGD P

Feriod S E LOILP LGDP LIMNWE Lpaz LTOTRES
1 0175338 8598412 14 01588 [eelelolelele] O o000 (oMelelelelele]
2 0207615 284 632090 10 224685 0798597 4. 255258 D.09z2588
3 0242579 64 63355 12 15647 1587391 21 55163 O.O0T096 1
4 0304684 48.31499 9372524 3838627 3717026 1.303604
5 0373146 46 01800 T 217433 3478288 40 36310 2923181
& 0 435506 48 62694 6. 459901 2 754632 38 40807 3. 750457
7 0495697 51.468695 S.188848 2243980 35839605 4. 280572
8 0 556566 53 30512 6135673 1887014 3391170 4. 7TE0484
9 0618227 54 36755 6. 230863 1624473 3251427 5 262846
10 0680942 55 28557 6. 327788 1418233 3123789 5 730516

“Variance Decomposition of LINWVE:

Period S E. LOILP LGDP LINWVE Lz LTOTRES
1 0. 468069 H7 19794 4 264650 328 53741 0_000000 0.000000
2 0714509 42 76702 10.33182 38 62850 5 295663 2977002
3 0866415 44 45445 1061122 35.24591 50303449 3.648083
4 0981551 45 72938 11 . 56327 34 25436 5. 083274 3. 369721
5 1. 079323 4518113 13 41347 33 93443 4. 318558 3152411
(=] 1173470 45 94904 14 28061 33210519 3 TH59696 2905462
T 1272896 47 44883 14 39544 3219559 3.342283 2817860
a8 1.371134 48 43258 14 . 55256 31.596411 3051408 2.389334
o 1 462948 49 09628 14 81845 31.02978 2 840526 2214966
10 1 549785 49 75430 15 05452 30 50296 2 8632083 2 0565141

Variance Decomposition of LM2:

Period S.E LOILFP LGDP LIMNWVE Lz LTOTRES
1 0164518 6. 910568 S5 574422 26 34432 6117069 O 000000
2 0293326 8 564813 1. 753874 1876761 TO 46215 0451553
3 0416500 10 45946 1.392825 1618373 Tog1210 1.151890
4 0540329 15.66509 1.246204 1410456 GE6.73665 2.247 494
5 0659374 21.76519 1.316873 11.93301 61 69671 3. 288210
(< 0772325 26 96404 1. 605378 10 20426 57 14282 4 083505
i 0883997 31.18044 1.946012 8897136 53 22578 4. 7o0634
8 0996578 34650214 2280778 T 854063 49 90406 5. 358959
=} 1109593 3T 43333 2605027 6 995881 47 05927 5904483
10 12226870 39 87419 2903344 & 283847 44 55585 6382769

Variance Decomposition of LTOTRES:

Period S E. LOILP LGDP LINVE Lz LTOTRES
1 0183204 5091531 0456108 0z295838 3. 466295 44 B6545
2 0295841 41 09790 0507590 08265328 6. 211558 51 35662
3 0391546 29 55252 1.237563 4208908 2016310 44 83791
< 0 490205 2116409 2010649 6 884275 34 FO09TF T 35 23121
5 0578299 18 25964 2227531 8125847 42 42209 28 96490
[=] 0653096 1918317 2171014 8318394 45 01280 25 31462
4 0718197 21 07327 2182043 8 084349 4551110 23 14924
8 O FF7Trse17 2239143 2315109 Ta8rFras1 45 F3742 21 67836
9 0834525 23 19567 2 482682 T 782636 46 15107 20.38794
10 0890237 23.88471 2630837 T 718466 4660120 1916479

Cholesky Ordering: LOILFP LGDP LINVE LM2 LTOTRES

Appendix 4.2.9: Chow breakpoint test results for the years 2003 & 2008

Chow Breakpoint Test: 2003

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1997 2023

F-statistic 1.150838 Prob. F(5,17) 0.3725
Log likelihood ratio 7.871470 Prob. Chi-Square(5) 0.1635
Wald Statistic 5.754189 Prob. Chi-Square(5) 0.3309
Chow Breakpoint Test: 2008

Null Hypothesis: No breaks at specified breakpoints

Varying regressors: All equation variables

Equation Sample: 1997 2023

F-statistic 0.519609 Prob. F(5,17) 0.7581
Log likelihood ratio 3.839847 Prob. Chi-Square(5) 0.5727
Wald Statistic 2.598046 Prob. Chi-Square(5) 0.7617
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Appendix 4.3: Statistics of the exports and imports model

Appendix 4.3.1: Lag order selection criteria for the exports and imports model
VAR Lag Order Selection Criteria

Endogenous variables: LOILP LOILEXPO LEXPO LIMPO

Exogenous variables: C

Date: 05/22/24 Time: 00:28

Sample: 1996 2023

Included observations: 26

Lag LogL LR FPE AIC SC HQ

0 24.25868 NA 2.47e-06  -1.558360 -1.364807 -1.502624
1 77.57176 86.12112*  1.43e-07* -4.428597* -3.460830* -4.149915*
2 92.66409 19.73613 1.69e-07 -4.358776 -2.616796 -3.857149

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Appendix 4.3.2: Johansen cointegration test for the exports and imports model
Date: 05/22/24 Time: 00:28

Sample (adjusted): 1998 2023

Included observations: 26 after adjustments

Trend assumption: Linear deterministic trend

Series: LOILP LOILEXPO LEXPO LIMPO

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.716337 54.38177 47.85613 0.0108
At most 1 0.338435 21.62259 29.79707 0.3200
At most 2 0.307382 10.88075 15.49471 0.2189
At most 3 0.049924 1.331550 3.841465 0.2485

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.716337 32.75918 27.58434 0.0099
At most 1 0.338435 10.74184 21.13162 0.6730
At most 2 0.307382 9.549201 14.26460 0.2432
At most 3 0.049924 1.331550 3.841465 0.2485

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Appendix 4.3.3: VEC Estimation for the exports and imports model

Vector Error Correction Estimates

Date: 09/28/24 Time: 22:20

Sample (adjusted): 1998 2023
Included observations: 26 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEqg1
LOILP(-1) 1.000000
LOILEXPO(-1) -4.179761
(0.48881)
[-8.55083]
LEXPO(-1) 3.163402
(0.48412)
[6.53438]
LIMPO(-1) 0.485326
(0.15022)
[3.23072]
C -2.097678
Error Correction: D(LOILP) D(LOILEXPO) D(LEXPO) D(LIMPO)
CointEqg1 -0.302496 0.180498 0.115506 -0.021602
(0.29320) (0.31646) (0.29499) (0.23964)
[-1.03171] [0.570371 [0.39156] [-0.09014]
D(LOILP(-1)) -0.227857 -0.341549 -0.099775 -0.486977
(0.44064) (0.47560) (0.44333) (0.36015)
[-0.51710] [-0.71815] [-0.22506] [-1.35214]
D(LOILEXPO(-1)) 1.737981 2.846067 2.569409 1.742783
(1.10352) (1.19106) (1.11026) (0.90195)
[ 1.57494] [ 2.38952] [2.31423] [ 1.93225]
D(LEXPO(-1)) -1.588933 -2.436930 -2.354033 -1.003330
(1.09644) (1.18341) (1.10313) (0.89615)
[-1.44918] [-2.05924] [-2.13395] [-1.11960]
D(LIMPO(-1)) -0.347174 -0.759005 -0.734703 -0.538913
(0.28284) (0.30527) (0.28456) (0.23117)
[-1.22747] [-2.48631] [-2.58185] [-2.33122]
C 0.044677 0.093624 0.092884 0.062686
(0.06123) (0.06608) (0.06160) (0.05004)
[0.72969] [1.41675] [ 1.50784] [1.25263]
R-squared 0.234785 0.327061 0.340619 0.328214
Adj. R-squared 0.043482 0.158827 0.175774 0.160267
Sum sq. resids 1.726857 2.011692 1.748020 1.153602
S.E. equation 0.293842 0.317151 0.295637 0.240167
F-statistic 1.227292 1.944078 2.066297 1.954274
Log likelihood -1.639088 -3.623840 -1.797435 3.605290
Akaike AIC 0.587622 0.740295 0.599803 0.184208
Schwarz SC 0.877952 1.030625 0.890133 0.474538
Mean dependent 0.032975 0.073094 0.066968 0.070050
S.D. dependent 0.300446 0.345798 0.325638 0.262085
Determinantresid covariance (dof adj.) 6.19E-08
Determinantresid covariance 2.17E-08
Log likelihood 81.85280
Akaike information criterion -4.142523
Schwarz criterion -2.787650
Number of coefficients 28
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Appendix 4.3.4: Serial correlation LM test for the exports and imports model

VEC Residual Serial Correlation LM Tests
Date: 09/28/24 Time: 22:22

Sample: 1996 2023

Included observations: 26

Null hypothesis: No serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 11.26700 16 0.7927 0.677498 (16,40.4) 0.7982

Null hypothesis: No serial correlation atlags 1to h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 11.26700 16 0.7927 0.677498 (16,404) 0.7982

*Edgeworth expansion corrected likelihood ratio statistic.

Appendix 4.3.5: Normality test for the exports and imports model

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 09/02/24 Time: 22:58

Sample: 1996 2023

Included observations: 26

Component Skewness Chi-sq df Prob.*
1 -0.523784 1.188850 1 0.2756
2 0.368393 0.588092 1 0.4432
3 -0.186744 0.151117 1 0.6975
4 -0.052237 0.011825 1 0.9134
Joint 1.939883 4 0.7468
Component Kurtosis Chi-sq df Prob.
1 2.612622 0.162567 1 0.6868
2 3.123042 0.016401 1 0.8981
3 2.145804 0.790455 1 0.3740
4 3.542476 0.318803 1 0.5723
Joint 1.288226 4 0.8634
Component Jarque-Bera df Prob.
1 1.351417 2 0.5088
2 0.604493 2 0.7392
3 0.941572 2 0.6245
4 0.330628 2 0.8476
Joint 3.228110 8 0.9192

*Approximate p-values do not account for coefficient
estimation
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Appendix 4.3.6: Heteroskedasticity test for the exports and imports model

VEC Residual Heteroskedasticity Tests (Levels and Squares)
Date: 05/22/24 Time: 00:30

Sample: 1996 2023

Included observations: 26

Joint test:
Chi-sq df Prob.
95.16124 100 0.6181

Individual components:

Dependent R-squared F(10,15) Prob. Chi-sq(10) Prob.

res1*res1 0.093953 0.155543 0.9974 2.442780 0.9917
res2*res2 0.200086 0.375201 0.9390 5.202228 0.8773
res3*res3 0.324575 0.720823 0.6948 8.438945 0.5860
res4*res4 0.214679 0.410046 0.9208 5.581643 0.8491
res2*res1 0.114310 0.193594 0.9938 2.972055 0.9821
res3*res1 0.143277 0.250858 0.9837 3.725200 0.9589
res3*res2 0.257126 0.519185 0.8512 6.685273 0.7548
res4*res 0.241212 0.476838 0.8802 6.271523 0.7920
res4*res2 0.331589 0.744127 0.6762 8.621307 0.5684
res4*res3 0.392399 0.968724 0.5060 10.20236 0.4229

Appendix 4.3.7: Stability test for the exports and imports model

Roots of Characteristic Polynomial

Endogenous variables: LOILP LOILEXPO
LEXPO LIMPO

Exogenous variables:

Lag specification: 1 1

Date: 05/22/24 Time: 00:29

Root Modulus
1.000000 - 2.76e-16i 1.000000
1.000000 + 2.76e-16i 1.000000
1.000000 1.000000
0.199314 - 0.599205i 0.631485
0.199314 + 0.599205i 0.631485

-0.241066 - 0.399342i 0.466462
-0.241066 + 0.399342i 0.466462
0.106741 0.106741

VEC specification imposes 3 unit root(s).
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Appendix 4.3.8: Variance decomposition test for the exports and imports model

“ariance Decom position of LOILP:

Period S.E. LOILP LOILEXPO LEXPO LIMPO
1 0.293842 100.0000 0.000000 0.000000 0.000000
2 0448159 91.88641 0613414 3.527049 3.973126
3 0527519 90.35478 0.4687997 4471693 4.705529
4 0.593210 90.78126 0.425613 4.062337 4.730791
5 0652962 91.31874 0.475246 3.725317 4.480701
=] 0.709337 91.66430 0.480906 3.588541 4.266252
7 0.763288 91.75836 0.471096 3.554696 4.215850
8 0812998 91.78853 0.464707 3.529745 4.217016
k=] 0.859033 21.86234 0.462090 3.482964 4.192610
10 0902769 91.94737 0.461815 3435679 4. 155133

“ariance Decom position of LOILEXPO:

Period S.E. LOILP LOILEXFPO LEXFPO LIMPO
1 0.317151 890.068975 9.930250 0.000000 0.000000
2 0472603 87.89425 4.798981 0.706722 6.600043
3 0.532742 89.06390 4.322156 0.558661 65.055281
4 0.593238 90.32327 3.891541 0802114 4.983070
5 0.6854907 21.60949 3.3894%90 0.759185 4.241838
=3 0.711364 92.40204 3.116949 0.654357 3.819656
7 0.7683315 92.89008 2.947471 0.578089%9 3.584352
=3 o.g10811 93.26992 2.806034 0.533950 3.3900%92
k= 0.855386 93680287 2.688482 0507144 3.201500
10 o.8g98211 93.88488 2.590121 0481754 3.043248

“ariance Decom position of LEXPO:

Period sS.E. LOILP LOILEXPO LEXFPO LIMPO
1 0.2956637 8392766 13.66281 2509523 0.000000
2 0.447247 85.22042 6.151903 1.098257 7.529416
3 05068714 86.3611%9 5401343 1.156341 7.081121
4 0.568113 87.26243 4.844823 1.876873 6.015869
5 06828523 88.36535 4217829 2.032937 5.383879
= 0682541 89.10883 3.874711 1985197 5.031264
7 0.732791 89.55257 3.847807 1.953708 4.845916
a8 0779162 8987677 3.460150 1.966359 4. 696721
k= 0822629 80.156265 3.3089532 1.996026 4.541794
10 0.864229 20.39108 3.184966 2.013165 4.410790

Variance Decom position of LIMPO:

Period S.E. LOILP LOILEXFPO LEXFPO LIMPO
1 0.240167 10.688%90 23.88074 8.735231 56.69513
2 0.327210 26.06000 26.18205 11.01288 36.74507
3 03718186 2786262 27.04558 11.16083 34.13087
4 0417420 26.12114 27.09432 9.338317 37.44623
5 0.482721 26 40777 26.27441 8.053325 39.26449
=3 0.503788 27.09548 25.82273 7.604571 3947721
7 0.540717 2747972 25.80986 7.403494 39.30892
8 0.574480 27.67467 25.83681 T7.162683 39.32584
k= 06068502 27 77182 25.78658 6.905124 32.53641
10 0.6837285 27.87348 25.71051 5.693643 39.72237

Cholesky Ordering: LOILP LOILEXPO LEXPO LIMPCO

Appendix 4.3.9: Chow breakpoint test results for the years 2003 & 2008

Chow Breakpoint Test: 2003

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1997 2023

F-statistic 0.573321 Prob. F(4,19) 0.6853
Log likelihood ratio 3.076722 Prob. Chi-Square(4) 0.5451
Wald Statistic 2.293282 Prob. Chi-Square(4) 0.6820

Chow Breakpoint Test: 2008

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1997 2023

F-statistic 0.413740 Prob. F(4,19) 0.7966
Log likelihood ratio 2.254947 Prob. Chi-Square(4) 0.6890
Wald Statistic 1.654961 Prob. Chi-Square(4) 0.7989
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