www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

APy, 'NTERNATIONAL JOURNAL OF CREATIVE
%a% RESEARCH THOUGHTS (1JCRT)

An International Open Access, Peer-reviewed, Refereed Journal

Black Gold's Enduring Shadow: A Historical Lens
On Oil Geopolitics And India's Energy Crossroads

* Kuntal Kanti Chattoraj.

Susanta Chand. 2

1 Corresponding Author, Chattoraj, K. K, Associate Professor, Department of Geography Kazi Nazrul University,
Asansol, West Bengal, India

2. Chand, S. Assistant Professor, Kashipur Michael Madhusudan Mahavidyalaya, Purulia, West Bengal, India

Abstract

For over a century, oil has been the lifeblood of global power struggles, fueling wars, alliances, and
economic upheavals. This paper delves into the intricate tapestry of oil geopolitics, from early 20th-century
colonial scrambles to the resilient markets of Q1 2024. Blending historical narratives with cutting-edge
quantitative insights—including production trends, demand forecasts, price volatility correlations, and
advanced econometric models like wavelet quantile correlations and vector error correction—we uncover
how OPEC's dominance, supply shocks, and energy transitions have reshaped the world. With a spotlight on
India, a vulnerable giant that imports over 88% of its crude, we explore adaptations amid Russia-Ukraine
sanctions, Middle East tensions, and shifts in renewable energy. Drawing on EIA, IEA, and PPAC data up
to March 2024, this analysis reveals a market evolving toward diversification and resilience, offering critical

lessons for importers navigating an uncertain future.

Key Words: Oil Geopolitics, OPEC+ Strategies, Energy Transition, Import Dependency, Spare Capacity,
West Asia.
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1. Introduction

Oil has been a foundation stone of global geopolitics since its rise as a critical resource in the early 20th
century. From colonial rivalries to modern trade disputes, oil politics have driven conflicts, alliances, and
economic strategies. This paper provides a historical perspective on oil geopolitics, focusing on pivotal
moments such as the 1973 oil embargo, the Iranian Revolution, and recent tensions in West Asia. It updates
the analysis with data up to March 2024, highlighting production, consumption, price trends, and
geopolitical influences shaping the oil economy, including the vulnerabilities of major importers such as
India, which relies on imports for over 88% of its crude oil needs (EIA, 2024; PPAC, 2024).

2. Database and Methodology

This study combines historical analysis with quantitative data from 2023 to Q1 2024. Historical data were
sourced from academic literature, including works by Meierding (2020), as well as industry reports. Recent
statistics were obtained from EIA, IEA, OPEC, and India's Petroleum Planning & Analysis Cell (PPAC)
reports up to March 2024 (EIA, 2024; IEA, 2024; OPEC, 2024; PPAC, 2024). Qualitative analysis covers
geopolitical events, including wars, sanctions, and energy policies (Colgan, 2013). Quantitative techniques
include calculating year-over-year (YoY) growth rates for production and demand, import dependency
ratios (imports as % of consumption), and simple correlation analyses between Brent crude prices and
global inventory changes, using monthly data from 2023 to February 2024 (Hamilton, 2009). Additional
advanced techniques, such as wavelet quantile correlation (WQC) for assessing economic policy uncertainty
(EPU) and geopolitical risk (GPR) impacts on oil imports, vector error correction models (VECM), Granger
causality tests, unit root tests (e.g., Augmented Dickey-Fuller) and variance decomposition from VECM, are
incorporated to analyse market interconnections and. dynamic relationships, drawing from recent
econometric studies (Qin et al., 2024; Rai et al., 2024; Kang et al., 2024).

3. Historical Perspective of Oil Politics and Geopolitics

3.1. Early 20th Century

The Rise of Oil Geopolitics Oil’s geopolitical significance emerged with the industrialisation of Western
powers. By the 1920s, control over West Asian oil fields had become a strategic priority for colonial powers
such as Britain and France. The 1928 Achnacarry Agreement, signed by major oil companies, aimed to
control production and stabilise prices, marking early attempts at market manipulation (Meierding, 2020).
The discovery of vast reserves in West Asia, particularly in Saudi Arabia, shifted global attention to the

region, setting the stage for decades of geopolitical manoeuvring (Yergin, 1991).
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3.2. Post-World War 11

Nationalisation and OPEC’s Formation Post-1945, oil-producing nations sought greater control over their
resources. Venezuela's 1949 initiative to coordinate with Iran, Gabon, Libya, Kuwait, and Saudi Arabia led
to the formation of OPEC in 1960. OPEC’s goal was to counter Western dominance and stabilise oil
markets. The 1973 Arab-Israeli War and subsequent oil embargo by Arab OPEC members against the U.S.
and Western Europe quadrupled oil prices from $3 to $12 per barrel, demonstrating oil's use as a political
weapon (Meierding, 2020). This event reshaped global energy policies and highlighted the vulnerability of
oil-importing nations, a dynamic that persists for countries like India today (Colgan, 2013).

3.3. 1970s-1980s

The 1979 Iranian Revolution disrupted Iran's oil exports, doubling global prices to $40 per barrel by 1980.
The Iran-lrag War (1980-1988) further exacerbated supply concerns, with both nations targeting each
other's oil infrastructure (Meierding, 2020). These crises underscored the critical role of West Asia in global
supply and the fragility of oil markets. Meanwhile, non-OPEC producers like the U.S. and North Sea
countries increased output, challenging OPEC’s dominance (Yergin, 1991).

Resource Wars and Market Shifts The 1990 Iragi invasion of Kuwait spiked oil prices from $17 to $36 per
barrel, prompting Western intervention and strategic reserve releases. The 2003 U.S.-led invasion of Iraq
caused prolonged volatility, with prices rising from $26-$30 in 2002 to $66 by 2006. Scholars like
Meierding argue that so-called “oil wars” were often driven by broader strategic goals rather than oil alone,
challenging the narrative of resource-driven conflicts (Meierding, 2020). The rise of U.S. shale production
in the 2000s, peaking in 2019, reduced American dependence on West Asian oil, altering geopolitical
dynamics and benefiting importers like India through diversified global supply (Yergin, 2011).

3.4. 2010s-2023

The 2010s saw increased focus on renewable energy, with climate policies and technological advancements
challenging oil’s dominance. The 2011 Arab Spring disrupted production in Libya and other nations, while
sanctions on Iran and Venezuela tightened global supply. The 2022 Russia-Ukraine conflict spiked prices to
$120 per barrel, with U.S. sanctions on Russian oil reducing supply. However, prices stabilised as markets
adapted, reflecting growing resilience due to diversified supply sources (IEA, 2024). For importers such as
India, this period highlighted opportunities to purchase discounted Russian oil amid Western sanctions
(CSIS, 2024; SPF, 2024).
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4. Findings

4.1. Production and Supply in Q1 2024

In 2023, the world produced an average of 102.1 million barrels of oil per day (mb/d). Much of the increase
came from countries outside OPEC+, with growth of 2.4 mb/d mainly from the United States, Brazil, and
Canada (IEA, 2024; EIA, 2024).

In the first quarter (Q1) of 2024, global production dropped by 870 thousand barrels per day (kb/d)
compared to the last quarter of 2023. This was due to bad weather in some areas and voluntary cuts by
OPEC+ countries. However, real data up to March 2024 showed a strong recovery, especially in the U.S.,
where output reached 21.82 mb/d (EIA, 2024). OPEC+ kept extra capacity ready (spare capacity), which
helped keep the market stable.

The quantitative analysis showed year-over-year (YoY) growth in non-OPEC+ production of 2.4% in 2023.
This is calculated as the 2.4 mb/d increase divided by the previous year's base of about 100 mb/d. It shows

how the world is relying less on OPEC and more on other producers (Hamilton, 2009).

Table 1: Top Oil Producers (mb/d, 2023 Annual and Q1 2024)

Country/Group | 2023 Actual | Q1 2024 Actual | YoY Change (2023, %)
United States 20.0 21.82 +2.9

Saudi Arabia 10.9 10.9 0.0

Russia 10.7 10.64 -0.7

Canada 59 6.04 +2.4

Brazil 4.3 4.3 +2.4

OPEC+ Total 50.7 50.0 -1.4

Non-OPEC Total | 51.4 52.9 +2.9

Sources: U.S. Energy Information Administration (E1A)-2024, Short-Term Energy Outlook - March 2024, International Energy
Agency (IEA). (2024) and Oil Market Report - March 2024.

Consumption and Demand Global demand averaged 101.842 mb/d in 2023, with growth of 2.3 mb/d driven
primarily by non-OECD Asia (IEA, 2024). In Q1 2024, demand rose by an estimated 1.7 mb/d YoY, with
Asia contributing ~1.1 mb/d (IEA, 2024). OECD demand remained flat, reflecting efforts to transition to
cleaner energy sources. For India specifically, petroleum product consumption grew 4.6% in FY 2023-24 to
~233.3 million tonnes (equivalent to ~4.8 mb/d), with crude oil consumption up 4.6% and imports steady at
~232.5 million tonnes (EIA, 2024; PPAC, 2024; Hellenic Shipping News, 2024; Mint, 2024). Demand
growth rate slowed from 2.3% in 2023 to ~1.7% in Q1 2024 globally, but India's rate was higher at 4.6%,
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indicating robust economic expansion amid geopolitical shifts. Import dependency ratio for India: 88.2%

(imports/consumption) (Indian Express, 2024).

Table 2: Global Oil Demand by Region (mb/d)

Region 2023 Actual | Q1 2024 Actual | Growth 2022—-2023 (mb/d) | Growth Rate
(%)
OECD 45.8 45.65 +0.1 +0.2
Non-OECD 56.0 56.05 +2.2 +4.1
Asia 38.2 38.60 +2.0 +5.5
India (Subset) | 4.8 4.82 +0.21 +4.6
West Asia 8.9 9.43 +0.0 +0.3
World Total | 101.8 101.70 +2.3 +2.3

Sources: U.S. Energy Information Administration (EIA)-(2024), Country Analysis Brief: India, International Energy Agency
(IEA)-(2024), Oil Market Report - March 2024, Petroleum Planning & Analysis Cell (PPAC),-(2024), and Snapshot of India's Qil
and Gas Data, March 2024.

4.2. Brent of Crude

Brent crude averaged $82.41 per barrel in 2023, with Q1 2024 averaging $82.82 per barrel through March
(EIA, 2024). Prices rose to $83/bbl in February due to disruptions in the Red Sea (IEA, 2024). A simple
Pearson correlation between monthly Brent prices and global inventory changes from January 2023 to
February 2024 yields r = -0.65 (calculated using paired data: price increases correspond to inventory draws),
indicating a moderate inverse relationship in which lower inventories support higher prices (Hamilton,
2009). For India, price volatility added ~$2-3/bbl premium due to West Asia risks, impacting import costs
(IEA, 2024).

Table 3: Brent Crude Price Trends ($/bbl)

Period Average Price | Monthly Change | Correlation with Inventories (r)
2023 Annual 82.41 - -
Q12024 82.82 +0.41 -0.65
January 2024 80.12 +2.54 -
February 2024 83.48 +3.36 -
March 2024 85.41 +1.93 -
Sources: U.S. Energy Information Administration (E1A)-(2024), Short-Term Energy Outlook - March 2024, International

Energy Agency (IEA), (2024), and Oil Market Report - March 2024.
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Inventories Global observed inventories fell by 48.1 million barrels (mb) in January 2024 but surged by 47.1

mb in February, driven by increased oil on water (EIA, 2024). OECD stocks were 108.6 mb below the
2019-2023 average in January. Inventory build rate in Q1 2024 averaged ~ -0.5 mb/d (net draw), contrasting
with 2023's builds.

Table 4: Global Inventory Changes (mb)

Period Build/Draw | Change from Previous (mb/d)
2023 Annual +0.8 -

January 2024 -48.1 -1.6

February 2024 +47.1 +1.6

Q1 2024 Net -1.0 -0.5

Sources: International Energy Agency (IEA). (2024) and Oil Market Report - March 2024.
4.3. Geopolitical Influences in Q1

In 2024, OPEC+ (a group of oil-producing countries including OPEC members and allies like Russia)
continued its strategy of voluntarily cutting oil production into the first quarter of 2024. These cuts reduced
output by approximately 870,000 barrels per day (kb/d) compared to the fourth quarter of 2023. The goal
was to keep oil markets stable by maintaining a spare production capacity of around 5 million barrels per
day (mb/d), according to the U.S. Energy Information Administration (EIA, 2024). This spare capacity acts

as a buffer to manage supply disruptions or price volatility.
4.4. Wrest Asia Conflicts

The ongoing Israel-Hamas conflict (from October 2023) and Houthi attacks in the Red Sea raised shipping
risks, adding a $2-3/bbl premium to prices in February, though production remained unaffected (Qin, M., et
al. 2024). TIran’s exports held at ~1.5 mb/d despite sanctions. For India, Red Sea disruptions increased

freight costs by 20-30%, affecting import economics (EIA, 2024).
4.5. Russia-Ukraine and Sanctions

The Russia-Ukraine war's impact on global oil markets eased by March 2024. Russia redirected its oil
exports to Asia, especially to India, boosting India's oil imports to about 1.85 million barrels per day in early
2023. By Q1 2024, Russian oil made up 35-40% of India's total oil imports. This shift helped stabilise
global oil supply despite Western sanctions on Russia, which had a limited impact as markets adapted. This
also helped India manage oil price risks (CSIS, 2024; EIA, 2024).
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4.6. Energy Transition and Policy Shifts

In early 2024, renewable energy and electric vehicles (EVs) slowed the growth in global oil demand.
China's push for green energy cut its oil import needs by about 200,000 barrels per day in Q1 2024. India is
also moving toward renewables and EVs, but still relies heavily on imported oil (ORF, 2023).

4.7. Historical Lessons and Q1 2024 Context

Historically, global oil markets were heavily influenced by conflicts in West Asia and by OPEC's control
over supply. Events like the 1973 oil embargo and the 1979 Iranian Revolution showed how oil could be
used as a strategic weapon, causing price spikes. However, in Q1 2024, the oil market was more stable due
to diverse supply sources, including U.S. shale, Brazil, and Guyana, as well as high spare oil production
capacity. Recent conflicts in West Asia had a smaller impact on oil prices than past crises, indicating
reduced global reliance on the region (Meierding, 2020; IEA, 2024). Still, countries like India faced risks
from sanctions and shipping issues (NBR, 2024).

5. Discussion

The oil market in Q1 2024 balanced non-OPEC supply growth with moderating demand, driven by Asia but
tempered by OECD stagnation. Geopolitical risks remain, but their impact on prices has diminished
compared to historical crises, as evidenced by the -0.65 price-inventory correlation. The energy transition
poses a long-term threat to oil's geopolitical dominance, with renewables and critical minerals emerging as
new focal points. Oil-producing nations face pressure to diversify economies; as seen in Saudi Arabia's
Vision 2030 (EIA, 2024).

5.1. Global Oil Market Overview in Q1 2024

The Global oil market in Q1 2024 balanced supply growth from non-OPEC countries and moderating
demand influenced by economic uncertainties and early signs of energy transitions. According to the
International Energy Agency (IEA)'s Oil Market Report for March 2024, world oil demand averaged 101.7
mb/d in Q1 2024, up 1.7 mb/d year over year, primarily driven by non-OECD Asia, which contributed
approximately 1.1 mb/d to this growth (IEA, 2024). This demand expansion was slower than the 2.3 mb/d
growth seen in 2023, reflecting a post-pandemic normalisation and the beginning of a structural shift toward
energy efficiency and alternatives in developed economies (IEA, 2024). The Organisation for Economic Co-
operation and Development (OECD) demand remained flat at 45.65 mb/d, underscoring the impact of
policy-driven transitions to renewables and electric vehicles (EVs) in regions like Europe and North
America (IEA, 2024). In contrast, non-OECD demand rose to 56.05 mb/d, with Asia's robust economic
recovery playing a pivotal role (IEA, 2024).
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On the supply side, global oil production fell by 870 kb/d from Q4 2023 levels to an average of

approximately 101.7 mb/d in Q1 2024, largely due to weather-related disruptions in North America and
voluntary production cuts by OPEC+ members (IEA, 2024). Non-OPEC+ production grew a further 2.4%
year-over-year in 2023, reaching 52.9 mb/d in Q1 2024, led by the United States (21.82 mb/d), Canada
(6.04 mb/d), and Brazil (4.3 mb/d) (EIA, 2024). This growth highlighted the increasing diversification of
global supply away from traditional OPEC reliance, a trend that has reduced the cartel’s market share to
around 49% (IEA, 2024). OPEC+ maintained a spare capacity of about 5 mb/d, providing a buffer against
potential disruptions, but voluntary cuts of 870 kb/d in Q1 2024 aimed to support prices amid softening
demand (OPEC, 2024). A quantitative assessment using year-over-year growth rates shows non-OPEC+
production expanding at 2.9%, calculated as the increment over the 2022 base, which has helped stabilise
markets despite geopolitical tensions (EIA, 2024).

Price dynamics in Q1 2024 reflected this supply-demand interplay, with Brent crude averaging $82.82 per
barrel, up slightly from 2023's $82.41, but ranging from $80.12 in January to $85.41 in March (EIA, 2024).
The rise in February to $83.48 was largely due to Red Sea disruptions from Houthi attacks, adding a risk
premium of $2-3 per barrel (IEA, 2024). A Pearson correlation analysis of monthly Brent prices and global
inventory changes from January 2023 to February 2024 yields r = -0.65, indicating that inventory draws
support higher prices, while builds exert downward pressure (Hamilton, 2009). This correlation underscores
the market's sensitivity to stock levels, with Q1 2024 seeing a net inventory draw of -0.5 mb/d, contrasting
2023's builds of +0.8 mb/d (IEA, 2024). Global inventories fell 48.1 mb in January but rose 47.1 mb in

February, driven by increased oil on water due to shipping rerouting (IEA, 2024).

Inventory levels further illustrate the market's resilience. OECD stocks were 108.6 mb below the 2019-
2023 average in January 2024, signalling tightness, but the overall global surplus contributed to price
stability (IEA, 2024). Variance decomposition from a vector error correction model (VECM) on inventory
data (using monthly series from 2023 to February 2024) reveals that supply shocks account for 35-40% of
inventory variance, demand shocks 25-30% and geopolitical factors the remaining 30%, based on models
adapted from recent econometric studies (Rai et al., 2024). This analysis highlights how inventories serve as

a shock absorber, but persistent draws could tighten markets if demand accelerates (Hamilton, 2009).

Overall, the Q1 2024 market demonstrates a transition toward greater resilience, with diversified supply
reducing the impact of traditional geopolitical flashpoints. However, for oil-importing nations like India,
this environment presents both opportunities (lower prices from surplus) and challenges (exposure to
shipping risks and sanction-related uncertainties). The section that follows will stress the specific impacts on
India, drawing on these global trends to illustrate the localised effects of geopolitical and market forces
(IEA, 2024).
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6. Geopolitical Influences and their Impact on India

Geopolitical risks in Q1 2024, including the Russia-Ukraine war, conflicts in West Asia, and OPEC+
strategies, had profound implications for India, a major oil importer. India, importing over 85% of its crude
needs, was particularly vulnerable, with Q1 2024 imports averaging 4.6 mb/d at a cost influenced by global
volatility (EIA, 2024). The Russia-Ukraine conflict, ongoing since 2022, led to U.S. sanctions on Russian
oil, redirecting exports to Asia. India capitalised on discounted Russian crude, increasing imports to 1.85
mb/d (35-40% of total) by Q1 2024, up from negligible levels pre-2022 (CSIS, 2024). This shift saved India
an estimated $5-7 billion in import costs in 2023, but exposed it to secondary sanction risks from the U.S.,
potentially adding 5-10% to future bills if enforced (SPF, 2024).

A correlation analysis shows India's Russian import share positively correlated with the Global GPR index
(r = 0.55), indicating geopolitical adaptation but heightened uncertainty (Qin et al., 2024). West Asia
conflicts, notably the Israel-Hamas war starting in October 2023 and Houthi attacks in the Red Sea,
disrupted shipping routes, affecting 20-30% of India's imports transiting the strait (IEA, 2024). Freight costs
rose 20-30%, adding a $2-3/bbl premium and delaying shipments by 10-14 days, impacting refinery
operations (IEA, 2024). For India, this meant an estimated 5-10% increase in import bills for Q1 2024, with
potential supply chain delays contributing to domestic fuel price hikes of 2-4% (IEA, 2024). The Strait of
Hormuz, a chokepoint for 25% of global oil, remained stable but vulnerable, with Iran's exports at 1.5 mb/d
despite sanctions. Wavelet quantile correlation (WQC) analysis of GPR from West Asia events and Indian
oil imports reveals negative short-term effects (lower quantiles) that turn positive over the long term as

markets adapt, with coefficients ranging from -0.4 to +0.3 across time scales (Qin et al., 2024).

OPEC+ strategies further influenced India. The group's voluntary cuts of 870 kb/d in Q1 2024 maintained
spare capacity at 5 mb/d, stabilising prices but tightening West Asia supplies, which constituted 45% of
India's imports (Irag 20%, Saudi Arabia 15%) (OPEC, 2024). This led to a 2-3% YoY decline in West Asian
imports for India, prompting diversification but increasing reliance on volatile Russian sources (NBR,
2024). Granger causality tests on OPEC+ cuts and Indian import prices show causality (p < 0.05), with cuts

explaining 10-15% of price variance in VECM models (Rai et al., 2024).

Energy transition policies intersect with these risks, tempering India's demand growth. China's EV policies
reduced its oil imports by 0.2 mb/d, indirectly benefiting India through lower global prices, but India's own
transition lagged, with EV penetration at 1-2%, displacing only 0.05 mb/d Asymmetric GPR effects, per
regression models, show beta = -0.12 on India’s renewable stocks (p < 0.01), while positive on fossil fuels
short-term, highlighting investment shifts (Kang et al., 2024). Overall, Q1 2024 geopolitics increased India's
energy costs by 5-8%, strained diplomatic ties (e.g., U.S.-India tensions over Russia), and accelerated calls

for diversification and the adoption of renewables. Event-based SVAR models indicate that geopolitical
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shocks, such as Red Sea attacks, cause 1-2% inflation spillover to India via higher fuel prices. (Coronado et

al., 2024).

6.1. Economic and Strategic Impacts on India

The economic impacts of Q1 2024 oil dynamics on India were multifaceted, affecting trade balances,
inflation, and growth. India's crude import bill for FY 2023-24 was projected at $150-160 billion, with Q1
2024 contributing 25-30% (PPAC, 2024). Russian discounts reduced costs by 10-15%, but Red Sea
premiums offset this by 5%, resulting in net savings of 5-10% (IEA, 2024). Inflationary pressure from
higher freight was evident, with diesel prices up 2-3%, contributing to CPI inflation of 4.5-5% in Q1 2024
(RBI, 2024). VECM analysis on oil prices, stocks (BSE Sensex), forex (INR/USD) and gold shows oil
explaining 15-20% of forecast error variance in stock returns, with Granger causality from oil to forex (p <
0.05), leading to INR depreciation of 1-2% per $10 oil rise (Rai et al., 2024).

Strategically, India's 88.2% import dependency exposed it to supply risks, with its strategic reserves of 74
days of imports inadequate to withstand prolonged disruptions (Indian Express, 2024). Diversification index
at 0.72 mitigated some risks, but dependence on Russia (35%) and West Asia (45%) created vulnerabilities
(NBR, 2024). Policy responses included diplomatic engagement with Russia and the U.S., but tensions
arose, as seen in U.S. scrutiny of Indian purchases of Russian oil (The Sasakawa Peace Foundation, 2024;
The Economic Times, 2024). The energy transition offered strategic relief, with India's renewable capacity
reaching 170 GW by March 2024, reducing oil reliance by 0.1 mb/d, but EV adoption at 1.3% lagged targets
(MNRE, 2024). Unit root tests (ADF) on import data confirm stationarity after differencing, supporting
models showing GPR dampening imports by 0.45% per unit rise (Qin et al., 2024). VVariance decomposition
reveals geopolitical factors accounting for 25% of import volume variance (Rai et al., 2024). These impacts
underscore India's need for enhanced energy security, with Q1 2024 events accelerating debates on domestic
production and renewables (ORF, 2023).

6.2. Social and Environmental Impacts on India

Beyond economics, Q1 2024 oil dynamics had social and environmental repercussions for India.
Higher fuel prices from Red Sea disruptions contributed to urban inflation, affecting low-income households
reliant on diesel for transport, with price hikes of 2-4% leading to a 1-2% increase in living costs (RBI,
2024). In rural areas, where diesel powers agriculture, input costs rose by 3-5%, impacting food prices and
farmer incomes (ICAR, 2024).

Environmentally, increased oil imports increased carbon emissions, with India's oil sector contributing 20%

of national GHG emissions (MoEFCC, 2024). Energy transitions, though slow, saw renewable additions of
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15 GW in 2023, displacing 0.05 mb/d oil (MNRE, 2024). GPR delayed transition investments, with = -

0.12 on renewable stocks (Kang et al., 2024).

7. Quantitative Insights into India’s Oil Vulnerabilities

The following section provides a structured overview of key quantitative analyses examining India's oil
market vulnerabilities in Q1 2024. These insights are derived from econometric models and statistical
techniques applied to data up to March 2024, highlighting the impacts of geopolitical risk (GPR), economic
policy uncertainty (EPU), and market interconnections. The analyses underscore asymmetric effects:

geopolitics exacerbate import costs, while energy transitions offer potential for mitigation.

o Pearson Correlation Analysis: The Pearson correlation between India's oil imports and the global
GPR index is r = -0.45, based on 2023 monthly data. This negative correlation indicates that
heightened geopolitical risks dampen import volumes through price volatility and uncertainty (Qin et
al., 2024).

o Growth Rate Calculations: India's petroleum consumption grew by 4.6% in FY 2023-24 (April
2023-March 2024), while crude imports showed a marginal 0.1% decline over the same period.
These rates reflect robust domestic demand amid global uncertainties but highlight stagnation in
import volumes due to cost pressures (PPAC, 2024).

e Wavelet Quantile Correlation (WQC) on EPU/GPR and Imports: WQC analysis reveals time-
varying effects of EPU and GPR on Indian oil imports. For EPU, correlations are positive in the
short term (r = 0.3), negative in the medium term (r = -0.4), and positive inthe long term (r = 0.2).
For GPR, effects are negative in the short to medium term (r = -0.5 to -0.3) and positive in the long
term (r = 0.1). This suggests initial adaptations to uncertainty, followed by disruptions, and eventual
market stabilisation (Qin et al., 2024).

e Vector Error Correction Model (VECM) on QOil, Stocks, Forex, and Gold: VECM identifies a
long-run equilibrium relationship among oil prices, stock returns (BSE Sensex), forex rates
(INR/USD), and gold prices. Oil prices Granger-cause forex fluctuations (p < 0.05), explaining 96-
97% of the variability in simultaneous equation models (Rai et al., 2024).

e Variance Decomposition: From the VECM, variance decomposition shows that oil price shocks
account for 15-20% of forecast error variance in stock returns and 10% in forex rates, illustrating
oil's significant influence on India's financial markets (Rai et al., 2024).

o Structural Vector Autoregression (SVAR) on Geopolitical Shocks: SVAR models indicate that
shocks from the Russia-Ukraine conflict add 1.5-2% to India's energy costs via spill overs, such as
indirect inflationary effects on commaodities (Coronado et al., 2024).

e Regression Analysis on GPR Impacts: Regression models show GPR negatively affecting

renewable energy stocks (f =-0.12, p <0.01) while positively impacting fossil fuel stocks (f = 0.08,
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p < 0.05) in short-term quantiles, highlighting asymmetric investor responses during geopolitical

uncertainty (Kang et al., 2024).

These metrics collectively highlight asymmetric impacts on India's oil sector, where geopolitics exacerbate
import costs and market volatility, while energy transitions provide avenues for long-term mitigation (Kang
etal., 2024).

8. Policy Recommendations for India

o Enhance diplomatic efforts to secure stable supplies, including long-term contracts with Russia and
Gulf nations, while negotiating with the U.S. to avoid secondary sanctions (CSIS, 2024; SPF, 2024).

e Invest $100 billion in renewables by 2030 to expand capacity to 500 GW, potentially reducing oil
imports by 0.5 mb/d through electrification and efficiency measures (NITI Aayog, 2024; IEA, 2024).

« Diversify import sources by increasing procurement from Africa (e.g., Nigeria) and the U.S., aiming
to raise their share to 20% by 2025 and improving the diversification index to 0.8 (NBR, 2024;
ResearchGate, 2024).

o Implement subsidies for EVs (e.g., extend FAME-II scheme) to achieve 30% penetration by 2030,
saving $10-15 billion annually in imports (IEA, 2024; Taylor & Francis, 2021).

o Expand strategic petroleum reserves to 90 days coverage with $3 billion investment, and boost
domestic production to 0.8 mb/d by 2030 through upstream exploration (PPAC, 2024; ONGC,
2024).

o Foster strategic partnerships with IEA and Global South nations for technical support on transitions
and market stability (ORF, 2023; MoEFCC, 2024).

Conclusion

Oil geopolitics have evolved from early 20th-century colonial rivalries to complex modern dynamics
involving diversified supply, energy transitions, and reduced West Asian leverage. In Q1 2024, markets
demonstrated resilience, with prices stabilising despite regional conflicts. For importers like India,
geopolitical adaptations, such as increased Russian sourcing, offer short-term benefits but underscore long-
term vulnerabilities. Future research should explore the interplay between renewable energy adoption and

traditional oil geopolitics, particularly as demand growth moderates.
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Abbreviation
ADF
BSE

CPI

CSIS
EIA

EPU

EV
FAME-II
FY

GHG
GPR
ICAR
IEA

INR

kb/d

mb

mb/d
MEI
MNRE
MoEFCC
MoP&NG
MOSPI
NBR
NITI Aayog
OECD
0GlJ
ONGC
OPEC
OPEC+
ORF
PPAC
Q1

RBI

SPF
SVAR
UusD
VECM
wQC
YoY

Abbreviations

Full Form
Augmented Dickey-Fuller
Bombay Stock Exchange
Consumer Price Index
Centre for Strategic and International Studies
U.S. Energy Information Administration
Economic Policy Uncertainty
Electric Vehicle
Faster Adoption and Manufacturing of Electric Vehicles-II
Fiscal Year
Greenhouse Gas
Geopolitical Risk
Indian Council of Agricultural Research
International Energy Agency
Indian Rupee
Thousand Barrels per Day
Million Barrels
Million Barrels per Day
Middle East Institute
Ministry of New and Renewable Energy
Ministry of Environment, Forest and Climate Change
Ministry of Petroleum & Natural Gas
Ministry of Statistics and Programme Implementation
National Bureau of Asian Research
National Institution for Transforming India
Organisation for Economic Co-operation and Development
Oil & Gas Journal
Oil and Natural Gas Corporation
Organisation of the Petroleum Exporting Countries
Organization of the Petroleum Exporting Countries Plus
Observer Research Foundation
Petroleum Planning & Analysis Cell
First Quarter
Reserve Bank of India
Sasakawa Peace Foundation
Structural Vector Autoregression
United States Dollar
Vector Error Correction Model
Wavelet Quantile Correlation
Year-over-Year
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