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Abstract

The oil market has experienced dramatic transformations since 2000; this research examines the
consequences of these changes for oil price stability and predictability. It highlights the role of geographic,
political, economic, and technological factors for the oil industry and national economies throughout the
world. The review highlights changes in consumption patterns due to innovations of extraction from
unconventional sources. It also looks into the variables causing fluctuations in the oil price and its economic
implications. The article describes gaps in previous studies, especially on long-term consequences of these
transitions and the use of renewable energy. Through quantitative approach the study uses the secondary data
from reputable sources such as the IEA and EIA. The data covers from 2000 until now including the 2008
financial crisis and the COVID-19 pandemic. The Statistical analysis, trend analysis, and regression models
are done using analytical tools like SPSS. The findings show that oil production, consumption and fluctuation
of price are related. The oil production and consumption are moderate fluctuate and the price is more volatile.
The regression analysis emphasizes the leading impact of demand from the major consuming regions upon oil
price fluctuations. The study finds that although, oil production and technological advancements do matter,
it is the demand from major consuming regions that is mainly responsible for causing the fluctuations in the
oil prices. The paper argues that consumption patterns need to be understood, the need for diversified energy
sources, and adoption of technological innovations in the industry.
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1. INTRODUCTION

The opening of the twentieth century, the world oil market has experienced many transformations due to
geopolitical, economic, and technological factors. Oil is crucial to the global economy as it is the blood that
feeds into industrial processes, transportation, and energy generation, thus influencing global trade and
politics. The oil industry has undergone massive changes in the supply and demand dynamics, the pricing
structures, and the emergence of unconventional crude sources since 2000. A notable trend in this period is
the fluctuation in oil prices due to numerous factors, including political instability in the major oil-producing
areas and progress in extraction technologies [1]. Though the prices were relatively stable in the early 2000s,
the peace was disrupted by volatility, for example, the record highs in 2008 and the unprecedented lows in
2020, partly caused by the global economic crisis. Supply dynamics have also evolved. Using hydraulic
fracturing and horizontal drilling techniques has opened up a lot of unconventional oil reserves, especially in
North America. In turn, such a sudden supply increase from non-OPEC countries has transformed the global
oil market and changed the status quo, dominated by the OPEC nations, by creating new geopolitical tension
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and alliances. Concurrently, demand patterns have shifted. Emerging economies, notably China and India,
have become significant consumers, altering global demand dynamics. This shift has implications for the oil
market and international relations, as these countries increasingly influence global energy policies [2]. The oil
market is now navigating the complexities of transitioning towards renewable energy sources, driven by
environmental concerns and climate change policies. This transition poses existential questions for the
industry as it grapples with balancing current demands with sustainable future practices. As we progress into
the 21st century, these trends indicate a future for the oil market that is increasingly unpredictable and
intertwined with broader economic, environmental, and geopolitical issues. Understanding these dynamics
is crucial for stakeholders, from policymakers and industry leaders to investors and environmental advocates.

2. RESEARCH QUESTION

e How have the evolving dynamics of global oil production and consumption since the year 2000 influenced
the stability and predictability of oil prices in the international market

3. RESEARCH OBJECTIVES

1. This study aims to study changes in the world oil market from 2000 to the present, highlighting the
fundamental changes in the most significant oil-producing and consuming regions.

2. To examine the effect of these trends on volatility and predictability of oil prices, what leads to these
causes, and their implications for the world economy.

4. LITERATURE REVIEW
4.1 Historical Trends in Oil Market Dynamics

The beginning of the 21st century, the oil industry, vital to the global economy, has undergone tremendous
transformations. Oil production and consumption have shifted the spotlight in many studies [3]. A central
topic in the literature deals with the shift from the hegemony of traditional oil-producing places, generally in
the Middle East, toward unconventional oil sources, particularly in North America This change in perspective
is primarily attributable to the technological advances of hydraulic fracturing and horizontal drilling that make
formerly uneconomic reserves feasible. Consumption patterns have also evolved. Emerging economies,
especially in Asia, have become significant consumers. This shift in demand centers has implications for global
trade and geopolitical relations, as explored by Kumar and Patel (2019), who highlight China and India's
growing influence in the global energy market.

4.2 Price Volatility and Economic Impacts

Price volatility has been a focal point in oil market research. Relatively stable prices characterized the early
2000s, but this stability was disrupted in subsequent years. For instance, there was an oil price surge in 2008
and an oil price crash in 2020 due to the COVID-19 pandemic. There are diverse drivers of market
fluctuations that are repeatedly mentioned in the literature. These include geopolitical instability, market
speculation, and global economic conditions [4]. Another important topic of study is the effect of price
volatility on the global economy. According to Adams and Bell (2016), it is worthwhile to consider the effect
on global growth, inflation, and monetary policy of such shifts in oil prices. Oil prices and economic indicators
are closely related, and policymakers and businesspersons should take note because their decisions are based
on these factors. Oil price volatility not only affects the short-term market conditions but also has lasting
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consequences on the long-term investment strategies in the energy sector. Studies show that cautious
investment in exploration and production due to unpredictable oil prices might worsen market price
volatility. Instability in pricing and cycle of the investment shows the necessity of better risk management and
policy environment. Therefore, market actors and regulators must understand the forces that cause oil price
volatility.

4.3 Theoretical Frameworks

The various theoretical frameworks and analytical models have been used to explain the workings of the oil
market. Scholars like Miller and Sorrell (2014) have debated the Hubbert peak theory's applicability in the
present age. Thompson and Taylor (2020) have emphasized that econometric models have been helpful in
the study of oil price determinants and predict future trends [5]. In recent years, market structure analysis
has been done extensively, particularly on the role of OPEC and the oil price effect. With non-OPEC
producers emerging as significant players, more dimensions need to be considered in analyzing the oil
industry's market power and pricing strategies.

4.4 Gaps in Current Literature

In the end, despite exhaustive research, there are still many holes. Also, exploring the long-term effects of
switching from traditional to nontraditional oil sources on global supply security is limited. In addition, an
in-depth investigation of emerging technologies and renewable energy's influence on future oil demand and
prices is required [6]. Limited large-scale studies also consider the effects of geopolitical changes,
technological developments, and environmental policies on the oil industry. Such gaps create room for more
research to paint a more comprehensive picture of oil market dynamics in the 21st century. It is essential to
develop successful strategies to cope with the intricacy of the international oil business.

5. METHODOLOGY
5.1 Data Collection

This study will use secondary data to analyze the global oil market dynamics. The IEA and the EIA are
reputable and authoritative sources whose data will be the primary sources [7]. These sources are chosen
because of their ability to provide complete and authentic information on oil production, consumption,
pricing, and reserves globally. IEA reports are precise, covering the oil markets on an annual and monthly
basis, discussing the trends of production, supply and demand balances, and price changes. These reports are
essential in understanding what shapes global oil markets or oil prices [8]. Contrary to this, the EIA offers
comprehensive datasets related to energy production, consumption, and trade, particularly emphasizing the
United States, one of the crucial actors in the global oil market. The granularity and frequency of the EIA data
make it particularly useful for timely analysis of market movements. The selection criteria will be based on
relevance, accuracy, and consistency. Data from the year 2000 until today will be taken into account to depict
the market dynamics of the 21st century. It covers significant market events, including the 2008 financial
crisis, the shale oil boom, and the COVID-19 pandemic. Lastly, the data must be comparable overall across
different geographic areas. This means they should be measured using compatible units of measurement and
coll uniformly.
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5.2 Data Analysis

The quantitative methods will be used to analyze trends, price fluctuation, and other factors in the oil market.
This analysis will be based on the Statistical Package for the Social Sciences (SPSS) software. SPSS is selected
for its powerful statistical capacity for handling massive datasets and performing intricate analyses [9]. The
first step will be descriptive statistics, where the data will be summarised to provide a picture of the current
trends in oil production, consumption, and prices. These encompass average measures of central tendency
(mean, median), and dispersion measures like standard deviation and range will be implemented to give the
general market tendencies. Such techniques as trend analysis and seasonal decomposition will help to detect
the hidden trends and periodic fluctuations in the data. In order to determine how the relationships between
various variables are related, econometric modeling will be utilized. This study will employ regression
analysis to determine how geopolitical events, economic indicators, and technological changes may affect oil
prices and market stability [10]. To validate the results and ensure that the models are viable, robustness
testing will be conducted. This methodology consists of detailed data collection process, and the advanced
quantitative approach, aimed to reveal the complex processes affecting the world oil market in the modern

age.
6. ANALYSIS AND FINDINGS

6.1 Descriptives Statistics

Descriptive Statistics
N Minimum | Maximum | Mean Std. Deviation

Global Oil Production (Mb/d) 22 73.89 84.96 78.9236 | 3.16239

Global Oil Consumption (Mb/d) 22 76.41 87.27 81.9618 | 3.24979

Oil Price Fluctuations ($/bbl) 22 20.52 107.70 62.3064 | 27.44816

Major Oil-Producing Regions' Output (Mb/d) 22 47.74 56.64 52.9018 | 2.77634

Major Oil-Consuming Regions' Demand (Mb/d) | 22 55.79 66.20 61.9827 | 3.15226

Valid N (listwise) 22

Global Oil Production averaged 78.92 million barrels per day (Mb/d) with a relatively modest standard
deviation of 3.16, indicating moderate fluctuations over the years. Global Oil Consumption showed a similar
pattern, averaging 81.96 Mb/d, but with a slightly higher standard deviation of 3.25, suggesting more
consumption variability than production. Oil Price Fluctuations were notably more volatile, with an average
of $62.31 per barrel and a high standard deviation of 27.45, reflecting significant price volatility [11]. The
outputs of Major Oil-Producing Regions and demands of Major Oil-Consuming Regions also displayed
relative stability, averaging 52.90 Mb/d and 61.98 Mb/d, respectively, with standard deviations under 3.2,
suggesting consistent production and consumption patterns within these specific regions.
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Figure 1: Histogram of Global Oil Production in Mb/d

6.2 Correlations Analysis

Correlations
Major Oil- | Major Oil-
Global Oil Global Oil Oil Price Producing | Consumin
Production | Consumptio | Fluctuations Regions' g Regions'
(Mb/d) n (Mb/d) ($/bbl) Output Demand
(Mb/d) (Mb/d)
Global Oil Production IC)ZT:G‘;:&OH | 983" 764 894 911"
Mb/d
( ) Sig. (2 -tailed) .000 .000 .000 .000
P
Global Oil carson 983" 1 843" 958" 967"
C G Mb/d Correlation
onsumption (Mb/d) =g =5 atled) .000 .000 .000 .000
P
Oil Price Fluctuations CZT:S:&OH 764" 843" 1 920" 924"
/bbl
S ) Sig. (2-tailed) .000 .000 .000 .000
Major Oil-Producing Pearson e 958" 920" 1 99*
Regions' Output Correlation ’ ’ ’ :
(Mb/d) Sig. (2-tailed) .000 .000 .000 .000
Major Oil—Consuming Pearson 911" 967" 994 997 |
Regions' Demand Correlation ’ ’ ’ ’
(Mb/d) Sig. (2-tailed) .000 .000 .000 .000
**_Correlation is significant at the 0.01 level (2-tailed).

The correlation analysis of the oil market data reveals solid and significant relationships between all pairs of
variables, with Pearson Correlation values all above 0.76 and significant at the 0.01 level. Global Oil
Production and Consumption are highly correlated (0.983), suggesting that increases closely match
production and consumption [12]. There is also a strong positive correlation between Oil Price Fluctuations
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and other variables, especially Major Oil-Consuming Regions' Demand (0.924) and Major Oil-Producing
Regions' Output (0.920), indicating that changes in production and consumption significantly impact oil
prices. The near-perfect correlation (0.992) between Major Oil-Producing Regions' Output and Major Oil-
Consuming Regions' Demand highlights the tightly linked nature of supply and demand among major oil
market players. These strong correlations underscore the global oil market's interconnectedness of

productlon, consumption, and pricing.
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Figure 2: Scatter Plot
6.3 Regression Analysis
Model Summary
Model R R Square | Adjusted R Square Std. Error of the Estimate
1 19482 .898 874 9.73423

a. Predictors: (Constant), Major Oil-Consuming Regions' Demand (Mb/d), Global Oil Production
(Mb/d), Major Oil-Producing Regions' Output (Mb/d), Global Oil Consumption (Mb/d)

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 14210.592 4 3552.648 37.493 .000>
Residual 1610.839 17 94.755
Total 15821.431 21

a. Dependent Variable: Oil Price Fluctuations ($/bbl)

b. Predictors: (Constant), Major Oil-Consuming Regions' Demand (Mb/d), Global Oil Production
(Mb/d), Major Oil-Producing Regions' Output (Mb/d), Global Oil Consumption (Mb/d)
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Coefficients
Unstandardized Standardized ¢ Si
Model Coefficients Coefficients g
B Std. Error Beta
1| (Constant) -252.655 101.521 -2.489 | .023
Global Oil Production (Mb/d) 5.030 8.362 .580 .601 .555
Global Oil Consumption (Mb/d) -14.442 13.024 -1.710 -1.109 | .283
Major Oil-Producing Regions' Output (Mb/d) 3.966 7.400 401 .536 .599
Major Oil-Consuming Regions' Demand (Mb/d) | 14.390 6.136 1.653 2.345 | .031
a. Dependent Variable: Oil Price Fluctuations ($/bbl)

The regression analysis provides insights into the factors influencing oil price fluctuations. The model has a
high R Square value of 0.898, indicating that the independent variables explain approximately 89.8% of the
variance in oil prices [13]. This strong explanatory power is further supported by a significant F-statistic
(37.493) with a p-value less than 0.001, confirming the model's overall statistical significance. Examining the
coefficients, Major Oil-Consuming Regions' Demand has a notable positive impact on oil prices, with a
coefficient of 14.390 and a significant t-value (2.345), suggesting that oil prices tend to rise as demand in
these regions increases. Interestingly, despite having positive coefficients, Global Oil Production and Major
Oil-Producing Regions' Output do not show statistical significance in this model, indicating their direct
impact on oil price fluctuations is less pronounced than consumption demand in this analysis. The negative
coefficient for Global Oil Consumption (-14.442) is intriguing but not statistically significant, implying that
the relationship between overall consumption and price fluctuations might be more complex and possibly
influenced by other factors not captured in this model [14]. The analysis underscores the significant role of
demand, particularly from major consuming regions, in driving oil price dynamics. At the same time, the
effects of production metrics appear more complex in this context.
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Figure 3: Bar Chart of Oil Price Fluctuations ($/bbl)
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7. DISCUSSION

The comprehensive global oil market dynamics analysis from 2000 to 2021 provides profound insights into
the intricate interplay between production, consumption, and pricing [15]. This discussion aims to delve
deeper into the implications of these findings, focusing on the complex relationships that underpin the oil
market and their broader economic and geopolitical ramifications [16]. The strong correlation between
Global Oil Production and Consumption (0.983) indicates a closely tethered supply-demand mechanism in
the global oil market. Such interdependence implies that market dynamics are very responsive as supply scales
up to meet the demand. A market is always at equilibrium with the other market, which is a fundamental
characteristic of a market, but it is also susceptible to geopolitical shocks or global recession. The close match
of Major Oil-Producing Regions' Output and Major Oil-Consuming Regions' Demand (0.992) reinforces the
global interconnectedness of the oil supply chain [17]. It is more than just economics to integrate these
nations, underscoring the interlocking nature of the oil-producing to oil-consuming nations. The high
standard deviation in oil price fluctuations (27.448) suggests the uncertain oil market. The volatility results
from many factors, such as geopolitical tensions, technological developments, and changes in international
energy policy. The impacts of such price fluctuation are extensive, ranging from national economies to global
trade balances and even geopolitical strategies. Regression indicates that demand, especially from leading
consuming areas, has more impact on oil prices than production figures. A positive and statistically significant
coefficient shows that for Major Oil-Consuming Regions' Demand, 14.390 means that prices increase
alongside an incremental demand in these regions. This is essential to understanding the market movement
because of the increasing energy needs in the upcoming economies. Despite being positive, the impact of
Global Oil Production and Major Oil-Producing Regions' Output on oil prices was not significant [18]. This
may imply that oil prices are directly affected by production levels in a complex way. The results point to a
more complex role of factors like production capacity, extraction technology, and geopolitics in price

dynamics than just production volumes.

These findings are essential for policymakers and market strategists. The significance of demand in driving
prices necessitates a greater focus on understanding consumption patterns, particularly in major consuming
regions. For producers, especially those in dominant oil-producing regions, the challenge lies in strategically
balancing production to mitigate price volatility while maintaining market share. The volatility in oil prices
underscores the need for robust economic policies and risk management strategies at national and corporate
levels [19]. Diversification of energy sources, investment in renewable energy, and technological innovation
in oil extraction and consumption efficiency become economic decisions and strategic imperatives. The global
oil market will continue to be a complex and volatile space characterized by the influence of varied dynamics,
including economic trends, technological innovation, environmental regulations, and geopolitical changes.
Transitioning to renewable energy sources, environmental concerns, and climate change policies complicates
market dynamics. Stakeholders include governments, global organizations, oil companies, and investors [20].
These complex dynamics must be understood to manage the challenges and opportunities of the 21st-century
oil market.

8. CONCLUSION

This research comprehensively analyzed the evolution of the global oil market between 2000 and 2021,
revealing the critical dynamics that drive it. The findings indicate a highly correlated relationship between
world oil production and consumption. The high correlation indicates that the two facets are inseparable in
balancing oil supply and demand. The analysis further underlines the significant role played by demand,
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mainly from the significant oil-consuming regions, which is the leading cause for the variations of the oil price
exceeding that of the output volumes. The study is, however, subject to certain limitations. In the same
breath, the study relies on secondary data sources, limiting the scope to available data and overlooking finer
details and nuances of regional market dynamics. The oil market is also very complex, affected by geopolitics,
technology, and the environment, such that it is impossible to factor in all influencing variables. However, it
is recommended that future research incorporates a more diverse set of variables, such as political events,
renewable energy technology advancement, and environmental policy change, to have a more wholesome
picture of the market. Exploring the interplay between oil market dynamics and emerging trends in
renewable energy could offer valuable insights, especially in the context of the global shift towards sustainable
energy. Furthermore, a more granular analysis at the regional level could uncover unique market behaviors
and strategies, enriching the understanding of global oil market dynamics.

References

1) Maital, Shlomo, and Ella Barzani. "The global economic impact of COVID-19: A summary of
research." Samuel Neaman Institute for National Policy Research 2020 (2020): 1-12.

2) Espadas-Aldana, Gabriela, Claire Vialle, Jean-Pierre Belaud, Carlos Vaca-Garcia, and Caroline
Sablayrolles. "Analysis and trends for Life Cycle Assessment of olive oil production." Sustainable
Production and Consumption 19 (2019): 216-230.

3) Neelakantan, Nithya, Jowy Yi Hoong Seah, and Rob M. van Dam. "The effect of coconut oil

consumption on cardiovascular risk factors: a systematic review and meta-analysis of clinical
trials." Circulation 141, no. 10 (2020): 803-814.

4) Bourghelle, David, Fredj Jawadi, and Philippe Rozin. "Oil price volatility in the context of Covid-
19." International Economics 167 (2021): 39-49.

5) Bhattacharyya, Subhes C. Energy economics: concepts, issues, markets and governance. Springer Nature, 2019.

6) Li, Jian, Zihang Fang, Jinxi Zhang, Qingxu Huang, and Chunyang He. "Mapping basin-scale supply-
demand dynamics of flood regulation service-a case study in the Baiyangdian Lake Basin,
China." Ecological Indicators 139 (2022): 108902.

7) Li, Hong Xian, David ]J. Edwards, M. Reza Hosseini, and Glenn P. Costin. "A review on renewable
energy transition in Australia: An updated depiction." Journal of cleaner production 242 (2020): 118475.

8) Wang, Kai-Hua, Chi-Wei Su, and Muhammad Umar. "Geopolitical risk and crude oil security: A
Chinese perspective." Energy 219 (2021): 119555.

9) Aryan, Venkat, and Axel Kraft. "The crude tall oil value chain: Global availability and the influence of
regional energy policies." Journal of Cleaner Production 280 (2021): 124616.

10) Razek, Noha HA, and Nyakundi M. Michicka. "OPEC and non-OPEC production, global demand, and
the financialization of o0il." Research in International Business and Finance 50 (2019): 201-225.

11) Tolmachev, Oleg, Asror Urunov, Shohzodahon Muminova, Galina Dvoichenkova, and Ilya Davydov.
"Review of unconventional hydrocarbon resources: production technologies and opportunities for
development." Mining of mineral deposits (2020).

Industry Qualifications, The Institute of Administrative Management, UK | 21



Manager-TheBritish Journal of Administrative Management
ISSN - 1746 1278
Volume 59 Issue 169 Dec 2023

12)

13)

14)

15)

16)

17)

18)

19)

20)

Afolabi, Richard O., and Esther O. Yusuf. "Nanotechnology and global energy demand: challenges and
prospects for a paradigm shift in the oil and gas industry." Journal of Petroleum Exploration and Production
Technology 9 (2019): 1423-1441.

Zou, Yingchao, Lean Yu, Geoffrey KF Tso, and Kaijian He. "Risk forecasting in the crude oil market: A
multiscale Convolutional Neural Network approach." Physica A: Statistical Mechanics and its
Applications 541 (2020): 123360.

Peng, Jiaying, Zhenghui Li, and Benjamin M. Drakeford. "Dynamic characteristics of crude oil price
fluctuation—from the perspective of crude oil price influence mechanism." Energies 13, no. 17 (2020):
4465.

Golpira, Hemin, Pouria Sheikhahmadi, Salah Bahramara, and Bruno Francois. "Risk management model
for simultaneous participation of a distribution company in Day-ahead and Real-time
markets." Sustainable Energy, Grids and Networks 21 (2020): 100292.

Longxin, M. U., C. H. E. N. Yaqiang, X. U. Anzhu, and W. A. N. G. Ruifeng. "Technological progress
and development directions of PetroChina overseas oil and gas field production." Petroleum Exploration
and Development 47, no. 1 (2020): 124-133.

Andrews, Nathan, Nathan ]J. Bennett, Philippe Le Billon, Stephanie J. Green, Andres M. Cisneros-
Montemayor, Sandra Amongin, Noella J. Gray, and U. Rashid Sumaila. "Oil, fisheries and coastal
communities: A review of impacts on the environment, livelihoods, space and governance." Energy
Research & Social Science 75 (2021): 102009.

Talha, Muhammad, Mishal Sohail, Rabia Tariq, and Muhammad Talal Ahmad. "Impact of oil prices,
energy consumption and economic growth on the inflation rate in Malaysia." Cuadernos de Economia 44,

no. 124 (2021): 26-32.

Awodumi, Olabanji Benjamin, and Adeolu Olusegun Adewuyi. "The role of non-renewable energy
consumption in economic growth and carbon emission: Evidence from oil—producing economies in

Africa." Energy Strategy Reviews 27 (2020): 100434

Bekiros, Stelios, Jose Arreola Hernandez, Gazi Salah Uddin, and Ahmed Taneem Muzaffar. "On the
predictability of crude oil market: A hybrid multiscale wavelet approach." Journal of Forecasting 39, no.
4 (2020): 599-614.

Industry Qualifications, The Institute of Administrative Management, UK | 22



