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Abstract

Over the past three decades, relations between China and Turkmenistan and Kazakhstan have developed based on
strategic and bilateral cooperation, with China playing a pivotal role in the region as Kazakhstan's primary
economic partner. This research investigates the potential scenarios for the transportation of natural gas from
Central Asian and Caspian Sea countries to China using cooperative game theory. The study begins by addressing
the problem statement, theoretical framework, literature review, and research methodology. In the second phase,
the economic evaluation of existing infrastructure and the most likely scenarios for the next 30 years are conducted.
In the final phase, the bargaining power of each country is calculated using the Shapley value in various scenarios.
The findings indicate that Kazakhstan, due to its geographical location, holds the highest bargaining power among
Central Asian countries. Additionally, production capacity and gas exports are identified as the second most
important factors in determining bargaining power. The research shows that an alliance is not feasible without the
presence of a key country, and both geographical location and natural resources are identified as sources of national
power in the geopolitics of energy. The model further reveals that if Iran's production capacity increases and its
pipeline infrastructure connects to Turkmenistan, Iran could play a significant role in supplying natural gas to
China. This study also demonstrates that the simultaneous implementation of all projects benefits Kazakhstan,
while the best scenario for Iran involves cooperation with Azerbaijan. This research addresses critical questions
regarding the distribution of bargaining power among countries and the economic and political impacts of various
scenarios in the oil and gas trade between Central Asia and China.
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Extended Abstract

Introduction

In the 21st century, the economy is recognized
as the primary factor of national power, and
China, in its quest to become the leading global
economic power, requires abundant production
resources. Energy, as one of the key factors of
production, holds unique importance for China.
Previously self-sufficient in energy, China has
now become the world’s largest energy
consumer, making energy imports from foreign
sources essential. The Caspian Sea region, rich
in oil and gas resources, is of strategic
importance, with neighboring countries such as
Iran, Turkmenistan, and Kazakhstan playing a
crucial role in meeting China’s energy needs.
Following the collapse of the Soviet Union,
competition among major powers in Central
Asia intensified, and China gradually emerged
as the region’s main trading partner. Given
global developments and the importance of
energy security, China is striving to diversify its
energy import sources and routes. This study
examines potential scenarios for natural gas
trade between China and Central Asian
countries and assesses their economic
implications, which are critical for China’s
energy security and the development of the
exporting nations.

Methodology

First, the study examines the energy relations
between China, Central Asia, and Iran. Next, it
conducts an economic assessment of current
projects and potential scenarios over the next 30
years. The findings are then used to calculate
each country's bargaining power, with the
Shapley value indicating how benefits could be
shared among coalition members.

Results and discussion

In this section, the net present value (NPV) of
gas transfer projects under various scenarios is
analyzed. NPV, which represents the primary
benefits for stakeholders, is crucial for assessing
bargaining power across different scenarios.
The calculations involve deducting costs from
the projected profits of feasible gas transfer
projects and discounting them at 10%. Each
project has a 30-year lifespan, including 5 years
for construction and 25 years for operation.
Excel is used for NPV calculations, while

Shapley values for bargaining power are
computed using R software. In the current
scenario, Kazakhstan, Turkmenistan, and
Uzbekistan export gas to China, with
Turkmenistan having a 15 billion cubic meter
capacity and recent exports totaling 8.5 billion
cubic meters. The Central Asia-China pipeline's
total capacity is 55 billion cubic meters per year,
with current utilization at 43 billion cubic
meters. Only Kazakhstan can independently
export gas, but this scenario is economically
unfeasible with an NPV of -5.5 billion USD.
The most viable coalition, including
Kazakhstan, Turkmenistan, and Uzbekistan, has
an NPV of 20.4 billion USD. Shapley values
reveal Kazakhstan holds the highest bargaining
power, followed by Uzbekistan and
Turkmenistan.

Conclusion

The research findings indicate that the primary
determinant of a country's bargaining power in
natural gas pipeline exports is the dependency
of other nations on its geographical position as
a transit corridor. In other words, if a coalition
cannot function without a particular country,
that country wields greater bargaining power.
The model shows Kazakhstan has the highest
bargaining power due to its geopolitical and
geoeconomic position, controlling key transit
routes. Additionally, the capacity for gas
production and export further influences
bargaining power—qgreater gas volumes
enhance bargaining strength. Without the
involvement of key exporting nations, the
economic and practical feasibility of pipeline
projects diminishes. The current model reveals
that an alliance between Kazakhstan and
Uzbekistan is economically unviable with
existing production levels, but adding
Turkmenistan makes the project feasible. This
underscores that both geopolitical position and
natural resources are crucial bargaining assets.
For Iran, increasing gas production and pipeline
infrastructure could make a 12 billion cubic
meter pipeline to China economically viable.
The most balanced bargaining power scenario
involves simultaneous project implementations,
particularly ~ highlighting  the  strategic
significance of Kazakhstan and Azerbaijan in
optimizing their bargaining positions.
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