Proceedings of the 2nd International Conference on Financial Technology and Business Analysis
DOI: 10.54254/2754-1169/52/20230708

The Climate Consequences and the Impact on Energy
Structure from National Disputes

Shetian Xial®"

1The High School Affiliated to Renmin University of China, Beijing, China
a. 631401100111@mails.cqjtu.edu.cn
*corresponding author

Abstract: Climate change is a specific contradiction between human activity and the natural
environment, especially after the Industrial Revolution. War, as the human activity with the
highest intensity, plays an important role in the modern era. This paper comprehensively
analyzes the negative and positive impacts of war on climate change. On the one hand, the
war increases the carbon emission from post-war reconstruction and the direct destruction
brought by the war. On the other hand, war especially war involving major energy-producing
countries warns other countries to take an effort to reduce their reliance on fossil-fuel that
those energy-producing countries are dominating. This will make the war become beneficial
for energy transformation from fossil fuel to renewables. It specifically takes the Yom-Kippur
War and the Russia-Ukraine War as examples to illustrate this statement. Meanwhile, it
presents a hypothesis, trying to explain the reasons behind the cyclical instability and armed
conflict in certain energy-rich regions since the 20th century by making the connection
between energy and political circumstance, investigating the continuous impact of war on
climate change due to the war and regional instability that linger like a recurring nightmare
for decades.
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1. Introduction

The break-out of the Russia-Ukraine war captures the attention of the world. As the largest war after
World War 1l in Europe, the multifaceted impact ensnared the fascination of people around the world.
Though climate change is one of the hottest topics in the current era, there is hardly a comprehensive
view of the result of the war on climate change. In previous research on the impact of war on climate
change, most institutions and individuals including Chatham House [1] focused on the direct war
impact on climate change by discussing the carbon emission related to the resultant destruction of the
ecosystem and reconstruction needed after the war, but ignore the long-term effect of the war that
may post on transformation of energy structure and advancement of renewables. This article aims to
find out the war’s effect on climate change in general, provide a more diverse perspective on war and
climate change, and take a comprehensive view of the Russia-Ukraine war. At the same time, this
paper provides a potential hypothesis that illustrates the mechanism behind the recurring armed
conflict and war that occurred in those energy-rich countries in order to supplement a special factor
that may strengthen and prolong the effect of the war on climate change.

© 2023 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).
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2. Destruction on the Environment and Extra Energy Consumption

The direct impact of the Russia-Ukraine war follows the enormous destruction of infrastructure, mass
depletion of photosynthetic plants, extra energy spent on the production of weapons, and disturbance
of international trade routes and flights for avoiding the risk of war. Firstly, the intentional assault on
hostile civil facilities, infrastructure, and factories will pose a threat to massive leakage of the
greenhouse. According to Danish Energy Agency [2], the carbon emissions from the Nord Stream
incident alone have reached 32% of Denmark’s national carbon emissions for an entire year. Not to
mention the intentional bombings of each other’s factories which are excellent targets for carbon
leakage and releasing other toxic chemical substances to the environment like sulfur dioxide the main
contributor to acid rain, causing extensive deforestation on a grand scale. In addition, the large
demand for military equipment drives both sides and their behind-the-scenes weapons suppliers’
heavy industry which are heavily carbon-consuming to operate at breakneck speed, involving the
onstage and backstage conflict of the two world’s most powerful conglomerates in weapon
manufacturing. Furthermore, the war also causes extra disturbance to international routes and flights,
forcing them to take longer trips and higher prices for carbon emissions. Lastly, due to the special
status of the main exporter of natural gas for the EU as a cleaner energy for replacing coal, the war
and sanctions forced the EU to readopt some coal plants for tiding Europeans over the severe winter,
thereby generating extra carbon emission. The amount of electricity relied on the coal-fired standby
can reach 13.5GW [3]. By taking those into account, according to the report of CNN [4], the primary
estimation submitted to the UN is 120 million metric tons unleashed in the first 12 months of the war
due to direct war destruction.

3. Acceleration of Advanced Technology

Besides, war usually will be attributed to the increment in the price of oil and other energy resources.
Firstly, if it occurred in major fossil fuel production countries or countries that control the crucial oil
transport corridor like the Hormuz Strait during the conflict between Iran and US, war will directly
influence the supply side of oil and result in the increase of oil price globally. The temporary paralysis
of current oil and gas transportation due to wars in transit countries’ territories or waters, rushing to
purchase oil driven by the panic caused by war, war occurring in major oil-producing countries
resulting in losses to oil facilities and workers, and sanctions posted toward or posted by certain
energy importing country will lead to the energy crisis. For the demand side, oil is the primary energy
resource for operating the war machine. During the war, the tremendous need for oil and
corresponding sanction will lead the oil price up a level. On the one hand, the energy crisis will
compel countries that relied on importing energy to transform to other more pollutant energy that they
might abandon before, carbon emission rises in the short run. On the other hand, the energy crisis
makes countries become more focused on renewable energy as a main source of energy for concerns
of energy security so that they can reduce dynamic costs, which refers to spillovers those investments
have for the future costs of emission reduction [5], by investing in more efficient and economical
ways to take advantage of sustainable energy. The Russia-Ukraine war facilitates the increment of
determination of European countries to diversify their energy sources. One of the major actions and
plans driven by war is REPowerEU. According to the EU Commission in 2022, they manage to
double the additional deployment of renewables after the breakout of the war. This plan aims to
accelerate the rollout of renewables, saving energy, reducing fossil fuel consumption in industry and
transport, and Diversifying supplies [6]. The overall effect increases the goal of EU renewable power
from 40% to 45% renewables in the EU mix [7]. Simplifying permitting for major renewable projects
and expanding the scale of renewables promised in REPowerEU decrease the dynamic cost which
will benefit dealing with climate change as a long-term challenge.
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However, the effect on energy structure will be a long-term effect. As a result, it needs to take a
similar situation in history to investigate and prove the actual effect on facilitating the advancement
of energy structure. A similar action in dealing with the abrupt cessation of a major energy resource
caused by the war in history is the first oil crisis caused by Yom Kippur War.

On the one side, the war and sanctions derived from energy-dominant countries stimulate the
flourishing development of the energy-saving industry. Take the first oil crisis to exemplify. The first
oil crisis decreases the reliance of the US on oil by enacting fuel-efficient policies exemplified by the
birth of energy conservation law. Smaller, more fuel-efficient, and more efficient cars in Japan are
increasingly favored by people. The establishment of the International Energy Agency is benefited
from the war and resultant sanctions under the leadership of US. According to relevant research, since
1974, the level of energy consumption in the economies of IEA member countries has decreased by
32%, and oil consumption has decreased by 80% [8]. The crisis notably drops the per capita carbon
dioxide emission in US from a rapid increment to a significant reduction, benefiting from gaining
momentum of energy-saving technologies because of the soaring oil prices [9], as shown in Figure 1.

Figure 1: Per capita carbon dioxide emission from fossil fuels in the United States from 1970 to 2021
(in metric tons, source: Statista.com).

On the other side, typically, the war and corresponding embargo will force corresponding countries
to invest more money in substitute renewables. Japan in the first oil crisis is the best example to
illustrate this aspect. Due to the resultant oil embargo of the Yom Kippur War in middle east in 1973,
the Japanese government launched a plan called the sunshine project, mainly focusing on replacing
oil in its energy structure. According to Table 1, the war and embargo push the Japanese government
to spend 70.16B yen on renewables from 1974 to 1981 [10]. The history of hydrogen energy in Japan
started with the sunshine project under the background of the first oil crisis in 1974. The main focus
was solar energy and geothermal energy. Under the support of the Sunshine Project, relevant research
and technologies have flourished and developed vigorously. The dynamic cost is considerably
significant after the Sunshine project. For solar power, from 1974 to 1989, the cost of solar power per
watt decreased from 20,000 Japanese yen to 720 Japanese yen. For hydrogen power, in 1984, Japan
successfully completed the research and development of high-temperature, high-pressure alkaline
water electrolysis for hydrogen energy. For geothermal energy, exploring Geothermal Resource
Reserves, Establishing Optimal Exploration Methods, and Developing High-Temperature Rock
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Geothermal Power Generation Technology to Reduce Development Costs and Determine the Best
Excavation Methods. In 1989, the Sunlight Project has achieved a low-carbon energy supply
equivalent to 690 thousand barrels of oil, approximately 1.4% of the whole energy supply of Japan.
Oil in energy structure tremendously decreased from 77.4% in 1974 to 57.9% in 1989 [11]. All these
contributions base the status of Japan as one of the most advanced countries in the world nowadays,
especially in Hydrogen and geothermal energy. Besides, the spillover benefit of reducing carbon
emissions to the future brought by the advancement of technology in renewables is countless and
considerable.

Table 1: Transition of budget related to Sunshine project (unit in 100 million yen).

1074 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 0T | 1981

Solar 85 | 110 | 145 | 145 | 205 | 380 | 955 | 2025 | 799
Geothermal | 55 | 110 | 155 | 255 | 320 | 355 | 860 | 2110 | 982
Coal 40 | 85 | 90 | 105 | 145 | 290 | 860 | 1615 | 1355
Hydrogen 35 | 45 | 45 | 50 | 60 | 70 | 95 | 400 | 95
Other 25 | 45 | 55 | 65 | 85 | 100 | 95 | 470 | 135

Supports

Total 240 | 395 | 490 | 620 | 815 | 1195 | 2865 | 6620 | 336.6

Source: Sunshine Engineering Promotion Headquarters Agency of Industrial Science and Technology Ministry of International
Trade and Industry

In the same year 1973 in Japan, nuclear power, an important clean energy, begin to be recognized
as a national strategic priority [12]. Subsequently, nuclear power takes on the primary electricity
generation responsibilities in Japan. At its peak in 2011, nuclear power overtook over 30% of Japan’s
electricity generation. Figure 2 shows the development of nuclear power in Japan.
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Figure 2: Operable nuclear power capacity in Japan from 1970 to 2023 (in megawatt electrical, source:
World Nuclear Association).

Therefore, in this case, on the other side, once a war occurred, especially involved with major
fossil fuel export countries, the increment of price in those fossil fuel markets will incentivize the
government to invest and value R&D of clean energy as a substitute for those fossil fuels in the future.
Those research projects not only will expand the scope of clean energy immediately but also will
reduce the dynamic cost of reducing carbon emissions.
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4.  Continuous and Cyclical Effect of War

In a country where fossil fuel export is dominant in its economy, the price of oil and war can easily
get the country into a negative cycle especially when the country possess political dictatorship. In the
prospering time of the fossil fuel market, the high price of oil intensifies the ambition of the dictator
in the country. The country will be more aggressive, launching war on its neighbor. They will produce
more fossil fuel before or at the very beginning of the wartime if there is no sanction since the internal
demand for fossil fuel for the army increases and more money is needed to support the war. Once the
war started, the income from fossil fuel will immediately drop since production is inhibited due to
the destruction of infrastructure for transportation and sanctions. Due to the unjustifiability of the war,
it usually suffered from persistent resistance by local residents and international aid to the declared
enemy country.

When a war reaches a prolonged stalemate and the benefits gained from the war fall far short of
the wealth lost due to the conflict, a nation may find itself burdened with massive debt. In the event
of war failure, reparations must also be shouldered. Additionally, the nation must engage in domestic
reconstruction following the war, necessitating a substantial influx of funds. To address economic
challenges, the government must ramp up energy exports to earn foreign exchange. This deepens the
nation’s economic reliance on energy, as other industries have been decimated by the war, leaving
energy as a focal point for recovery.

However, if the nation experiences a prolonged downturn in international energy prices, its
economy could collapse. Under such circumstances, suppressed political and ethnic tensions, inherent
in autocratic regimes, are exacerbated, causing a decline in national cohesion. This may lead to
internal conflict or even dissolution, particularly for countries subjected to long-term authoritarian
rule, where issues tend to fester rather than being openly addressed. Alternatively, the nation might
adopt a strategy of perpetual war to sustain its existence.

In either case, the likelihood of armed conflict remains high. Without external assistance, the
nation becomes increasingly dependent on fossil fuels. Yet, as global demand for fossil fuels
continues to decline, exploration efforts and the development of new energy sources such as shale oil
and methane hydrates in other regions increase supply. This perpetuates a cycle of war and poverty,
ensnaring the nation in a relentless cycle of turmoil.

The cycle can be explained in Figure 3. Historical examples include the Soviet-Afghan War and
the Iran-Irag War. Iraq at the end of the previous century serves as a perfect illustration of this model.
With its oil-based economy continuously thriving, Iraq, driven by various geopolitical considerations
and under the leadership of its dictator Saddam, initiated the Iran-Irag War. However, during this
conflict, Iran’s continuous attacks on Iraq's oil tankers in the Persian Gulf dealt a severe blow to Iraq's
oil-reliant economy. Its revenues plummeted, and the war's expenses forced Iraq to accumulate
external debt.

The protracted nature of the war significantly hampered Irag's economic development and caused
substantial damage to its infrastructure. Furthermore, Iraq gained no benefits from the war, failing to
achieve any of its intended goals and consequently accumulating a significant debt burden.
Compounded by its heavy dependence on oil and the decline in international oil prices, Irag's
economy struggled to cope with its immense debt.
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Figure 3: The cycle of war in energy-producing countries (Picture credit: Original).

The wvulnerabilities of an energy-dependent economy became starkly evident as Iraq faced
difficulties in repaying its debts. To address this dire debt situation, following the Iran-lraq War, Iraq
set its sights on Kuwait, one of its major creditor nations, and launched an invasion of Kuwait in an
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Figure 4 to Figure 6 clearly show Iraq’s Pre-war and Post-war periods situation. The sources of
the graphs are from relevant literature [13-15]. They correspondingly show the per capita and its

structure, government debt to GDP, and history of the world oil market.
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Figure 4: Per Capita GDP in Iraq between 1968 and 2001 (in 2002 US dollars).
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Figure 5: Iraq government debt to GDP ratio (%).
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Figure 6: The history of oil market from 1970 to 2014(in value of US dollar in 2013 per barrel, source:
Conversation).

As of today, Iraq’s economy remains heavily reliant on oil exports, as assessed by the World Bank
[16]. Consequently, the shadow of regional instability has not dissipated. In this environment, the
Iragi government has yet to formulate a plan for economic diversification this year. Instead, it has
expanded its government structure, with a large bureaucracy plagued by corruption and inefficiency,
lurking beneath the facade of Irag's economic recovery. The model described earlier could still be in
operation.

Given these circumstances, if the energy market were to suffer significant setbacks and prolonged
declines, such as due to technological revolutions in new energy sources, the social issues mentioned
earlier could resurface. These issues have the potential to once again destabilize Iragi society and

even lead to armed conflicts. The war effect on climate change as discussed before will cycle through
this feedback.
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5. Conclusion

This article analyzes the short-term and long-term impacts of war on climate change. On one hand,
in the short term, war leads to increased carbon emissions through the burning of oil in war machinery
and destruction of forests due to conflict. It also damages infrastructure and housing, causing
additional emissions during reconstruction. On the other hand, wars involving energy-producing
nations tend to raise energy prices, encouraging other countries to develop clean and renewable
energy sources as alternatives. The text uses the examples of the Russia-Ukraine conflict and the Yom
Kippur War to illustrate this point. Finally, the text proposes a cyclic model of war's impact on climate
change for countries dependent on energy, using the example of Iraq from the previous century to
illustrate how countries caught in such a cycle can experience prolonged wars that contribute to a
continuous climate impact. This cycle remains relevant, as countries like present-day Iraq and Russia
are still susceptible to this pattern.

However, due to the ongoing nature of the Russia-Ukraine conflict, the extent of war’s impact on
long-term new energy development remains uncertain. Additionally, since Russia is also a key
exporter of metals crucial for electric vehicle production, the conflict might impede progress in the
new energy sector within the context of the Russia-Ukraine conflict. In future research in this field,
introducing statistical and computational data on both short-term and long-term effects could provide
a more accurate overall conclusion through the study of various individual cases.
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