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Abstract: The oil and gas trade is one of the main ways to promote regional economic development
by improving the effectiveness of resource allocation. While regional energy cooperation could lead
to growth in the energy trade, blind investment will reduce effective yields. Kazakhstan and China
maintain a stable oil and gas trade, but resource exports to China are not growing as expected. The
aim of this research is to analyze the competitiveness and complementarity of Kazakhstan and China
in the oil and gas trade, as well as the main factors affecting the oil and gas trade between Kazakhstan
and China. By creating a linear regression equation to analyze the gravity model of the oil and gas
trade between Kazakhstan and China, it was revealed that a 1% growth of the gross domestic product
in both countries would lead to a 1.471% increase in the oil and gas trade. However, an increase in
oil and gas production in Kazakhstan will not contribute to the expansion of the oil and gas trade
with China. Kazakhstan and China could improve their oil and gas trade by strengthening financial
cooperation, improving energy efficiency, increasing investment in infrastructure such as oil refineries

and pipelines, and developing new oil and gas fields in Kazakhstan.

Keywords: energy cooperation; competitiveness; complementarity; trade combination; oil; gas;
Kazakhstan; China

1. Introduction

With technological developments and advances in transportation, the oil and gas
trade has progressed from regional to global. Countries can receive oil and gas products
by railway, pipeline, and marine transportation. The expansion of trade networks does
not equate to the fully guaranteed security of energy supplies, which in recent years have
suffered from a number of crises caused by intense international conflicts, with oil and gas
prices soaring. The outbreak of the Russian—-Ukrainian conflict in 2022 and the Red Sea
crisis in 2023 caused the international crude oil price to rise to over USD 100 per barrel
and the natural gas price in the European market (Dutch TTF) to increase to about USD
109 per MMBtu (World Bank 2024). It can be seen that more serious geopolitical conflicts
could cause major disruptions to important international trade routes and lead to higher
commodity prices.

In contrast to extensive globalized cooperation, regional trade achieves shared eco-
nomic growth and sustainable economic development through cooperative exploration and
integration of regional resources. Today, regional cooperation has been applied in various
fields such as transportation, energy, infrastructure, trade, and investment. One example
is the contribution of the ‘One Belt and One Road’ (OBOR) Initiative to the development
of the regional economy. Under the OBOR Initiative, the construction of the China-Laos
railway, the Myanmar-China railway, and the China-Kyrgyzstan-Uzbekistan highway has

Economies 2024, 12, 182. https:/ /doi.org/10.3390/economies12070182

https:/ /www.mdpi.com/journal /economies


https://doi.org/10.3390/economies12070182
https://doi.org/10.3390/economies12070182
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/economies
https://www.mdpi.com
https://orcid.org/0000-0003-1801-7583
https://doi.org/10.3390/economies12070182
https://www.mdpi.com/journal/economies
https://www.mdpi.com/article/10.3390/economies12070182?type=check_update&version=1

Economies 2024, 12, 182

2 of 14

facilitated regional transportation, the construction of the Kazakhstan—China oil pipeline,
the Central Asia—China gas pipeline system, and the gas pipeline “‘Power of Siberia” has
ensured the security of energy supply, and the investment in renewable energy projects
has promoted the development of the abundant natural resources of Central Asian and
Southeast Asian countries.

Kazakhstan is not only a neighboring country of China but also an important partner in
regional cooperation among the Central Asian countries. China and Kazakhstan established
diplomatic relations in 1992, and they announced the development of a comprehensive
strategic partnership in 2011. Since the establishment of diplomatic relations between China
and Kazakhstan, these two countries have maintained good political trust and trade coop-
eration. In 2013, the President of the People’s Republic of China, Xi Jinping, first proposed
the initiative to jointly build the ‘Silk Road Economic Belt’ in Kazakhstan. The introduction
of this initiative demonstrated the increased opportunities for Kazakhstan’s development
as a bridge between the Eurasian continents in the process of building ‘One Belt and One
Road’. The new economic policy ‘Bright Road” proposed by Kazakhstan in 2014 has strong
complementarities with the OBOR Initiative in terms of infrastructure, investment and
trade, industry and transport, cultural exchanges, etc. The Minister of Foreign Affairs of
the People’s Republic of China, Wang Yi, once commented that Kazakhstan is an authorita-
tive strategic partner of China in the region. Bilateral trade turnover between China and
Kazakhstan increased from USD 28.59 billion in 2013 to USD 41 billion in 2023, with the
total volume of bilateral trade continuously expanding (the Administration of Customs of
the PRC). According to the Bureau of National Statistics of Kazakhstan, China overtook
Russia as Kazakhstan's largest importer in 2023. The main Chinese goods imported by
Kazakhstan are passenger cars, footwear, car bodies, and telephone sets. The main com-
modities exported from Kazakhstan to China are copper ores, uranium, wheat, crude oil,
natural gas, etc. (Bureau of National Statistics of Republic of Kazakhstan 2024). From the
above analysis, the conclusion can be drawn that future regional cooperation between the
two countries will strengthen the energy, logistics, and infrastructure industries.

Kazakhstan is one of the world’s largest producers of fossil resources, with about
30 billion barrels of crude oil and 2.7 trillion cubic meters of natural gas reserves (BP 2020).
Energy cooperation between China and Kazakhstan began in 1997 and has expanded to
include the upstream, midstream, and downstream sectors of the oil and gas industry, for
example, the first investment project of the China National Petroleum Cooperation (CNPC)
in Kazakhstan JSC ‘CNPC-Aktobemunaygas’, the exploration of Karachaganak oilfield, the
modernization of Shymkent Refinery, and the operation of oil and gas pipelines, etc. Oil
trade between China and Kazakhstan began with the completion of the ‘Kazakhstan-China
oil pipeline’ in 2006, which is China’s first direct oil import pipeline allowing oil imports
from Central Asia. With the largest gas pipeline system in Central Asia, the ‘Central Asia-
China gas pipeline’, Kazakhstan is not only the most important transit country but also a
gas exporter to China.

In general, Kazakhstan is the first Central Asian country and participant in the ‘One
Belt and One Road’ Initiative to engage in energy cooperation with China. Their bilateral
trade is characterized by the consistency of economic objectives and the complementarity
of resources. However, it should be recognized that the oil and gas trade between China
and Kazakhstan still faces many risks. The risk factors are mainly focused on the volatility
of international energy markets, complex investment policies, and domestic gas shortages.

The growing trend of regional cooperation, the concerns about energy security issues,
and the questioning of the necessity of cooperation due to geopolitical conflicts prompted
us to conduct a study of energy cooperation between Kazakhstan and China. The results
of this study will help to understand the current competitiveness and complementarity of
Kazakhstan and China in the oil and gas trade.

The structure of this paper consists of five sections. Section 2 provides a brief related
review of the literature. Section 3 introduces the main research methodology. Section 4
describes the current status of the oil and gas trade between Kazakhstan and China and
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analyzes the competitiveness and complementarity of the oil and gas trade. Section 5
summarizes the results of the analysis and draws conclusions from the study, making
recommendations for future energy cooperation between Kazakhstan and China.

2. Literature Review

Regional cooperation has been considered one of the most efficient forms of economic
cooperation, and the oil and gas trade is a common method of regional cooperation. The
issues of security of energy supply, energy efficiency, and import and export dependence
related to the regional energy trade among developing countries have been discussed by
many scholars.

On the one hand, some scholars have emphasized the role of regional cooperation
in breaking down barriers to trade cooperation and promoting economic development,
infrastructure construction, and energy supply, thus making regional cooperation increas-
ingly important (Huang 2016; Sarker et al. 2018; Soyres et al. 2020). On the other hand, a
number of scholars have questioned the mismatch of resources, trade dependence, potential
excessive debt, and corruption problems arising from regional cooperation (Quazi 2014;
Fazekas and Toth 2018; Liu 2019; Wang et al. 2020). This set of issues is also closely linked
to the development of energy cooperation programs. The study of these issues will enable
a more accurate evaluation of the effectiveness, necessity, and sustainability of regional
energy cooperation.

Due to increasing concerns about climate change, the growing energy demand, and
deteriorating energy security, energy efficiency has become a focus of attention for govern-
ments in all countries. Harmonious development of the country’s economy requires an
efficient energy supply, which is formed on the basis of complementary economic policies
in the energy sector (Borodina et al. 2022). Otsuka A. and Goto M. concluded from the
evaluation of the energy efficiency of the regional economy that agglomeration economies
affect the level of energy efficiency of the regional economy (Otsuka and Goto 2015). Sar-
bassov Y., Kerimray A., et al., in their study indicated that the Kazakh energy system is
less efficient than most other national energy systems and improving energy efficiency
will contribute to Kazakhstan’s energy export potential and local environment protection
(Sarbassov et al. 2013). Orynkanova Z., Baizholova R., et al., analyzed the factors related
to the low energy efficiency and high energy intensity of Kazakhstan’s economy and sug-
gested energy-saving measures to improve the energy efficiency indicators of Kazakhstan’s
economy (Orynkanova et al. 2020). As the country with the highest increase in energy con-
sumption, China must adopt environmental policies to improve energy efficiency in order
to solve the increasingly contradictory relationship between energy supply and demand
and serious environmental pollution (Li and Lin 2017; Wu et al. 2020). Kuzmynchuk N. and
Kutsenko T. found that energy marketing made it possible to generalize the competitive
advantages of market participants and use tools of fiscal regulation for introducing national
energy-saving technologies based on sustainable development (Kuzmynchuk et al. 2024).

Another advantage of improving energy efficiency is the reduction of energy supply
risks. Constantini V. and Gracceva E. found that the growing dependence on energy
imports and insufficient diversification will increase the risk of a demand—-supply imbalance,
which will lead to the destabilization of exporting regions due to insufficient demand
(Costantini et al. 2007). For oil-exporting countries, investing in renewable energy can
release more oil and natural gas resources into export markets, which can improve economic
efficiency and compensate for domestic energy consumption (Fattouh et al. 2019). The
issue of energy security in the Chinese market is also related to dependence on imported
resources and the uneven distribution of resources between the east and west regions
(Li et al. 2020).

Many researchers agree that energy security has a huge impact on economic devel-
opment and that a reduction in energy supply can lead to a slowdown in production and
a downward trend in the economy (Ellabban et al. 2014; Balashov 2023). Based on this
view, a number of scholars have emphasized that energy cooperation between Kazakhstan
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and China has brought more economic benefits to both countries. At the present stage,
Kazakhstan’s economy is dependent on the export of natural resources (rare metals, oil,
and natural gas) and cooperation with China can bring stable investment and advanced
technology to the development of Kazakhstan’s industry (Kalyuzhnova and Lee 2014; Rai-
mondi 2019; Ozcan and Tutus 2022). Both the modernization project of Shymkent Refinery
and the construction of oil and gas pipelines have made Kazakhstan more significant in the
international energy market.

However, some studies contradict this view. Some experts have indicated that Kaza-
khstan should suspend gas exports and put all domestic gas into gasification reforms in
eastern and northern Kazakhstan to meet the country’s plan for a low-carbon economy. A
few researchers have argued that energy cooperation with Central Asian countries would
cause economic losses due to political risks (Dong 2021). Tang B.J. stated that most of the
oil and gas projects in Central Asian countries are occupied by European and Russian oil
companies, making it difficult for China to receive a high return on its investment in the
Central Asian energy market (Tang et al. 2023). For more literature reviews on the impact
of energy cooperation on the regional economy and the major opportunities and challenges
of energy cooperation with Central Asian countries, please refer to the following articles
(Sorbello 2018; Smagulova 2021; Dong et al. 2020; Wang et al. 2023).

3. Research Methodology
3.1. Index of Comparative Advantage

Generally, the trade activities between two countries are analyzed using the theory of
comparative advantage to explain the necessity of the trade activities. Some economists
believe that an important part of the country’s economic growth is realized through the
trade activities conducted through differences in comparative advantage (Matsuyama 1992;
Lucas 1988). The Balassa index was introduced by Hungarian economist B. Balassa in
1965 to measure a country’s comparative advantage in a particular industry through its
share of exports. In the field of research, the Balassa index is widely used in national
economic reports published by international organizations (World Bank, United Union)
and in the works of scholars from various countries (De Benedictis and Tamberi 2001;
Siddique et al. 2020), with the aim of measuring the strengths of countries in international
trade and investment.

The Balassa revealed comparative advantage (RCA) index is expressed as (De Bene-
dictis and Tamberi 2001):

X%

RCAK = ,
A X, /X

)

where:

ij is the exports of product k by country j.
Xj is the total exports of country j.

XX, is the total world exports of product k.
Xw is the total world exports across all sectors.

If the RCA index of country j is greater than 1, it means that country j has a comparative
advantage in commodity i. The relative advantages of the two countries in commodity i
can also be visualized by comparing their RCA index results.

3.2. Index of Complementarity

Before analyzing the trade complementarity of two countries, the trade combination
situation between them should be studied. The Trade Combination Degree (TCD) index is
used to reflect the situation of bilateral trade. The TCD index allows us to understand the
mutual dependence of the two countries. The TCD index is calculated as follows (Wang
and Xu 2019):

Xab /Xa

TCDy, =
W

(2)
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where:

Xapb is the exports from country a to country b.
Xa is the total exports of country a.

M, is the total imports of country b.

M,, is the total imports of the world.

If the result of TCDyy, is greater than 1, it reflects the importance of country m in
country n’s import market. Due to the asymmetry of trade, the TCD,, is not always equal
to the TCDy,,. After analyzing the degree of combination of bilateral trade, it is possible
to conduct further study on specific export commodities and relative industries. It is
commonly accepted that the trade of commodities between two countries is complementary
if the commodity exports of country m coincide with the imports of country n. The Trade
Complementary Index (TCI) was proposed by Australian economist P. Drysdale in his
works. The formula of TCI is defined as follows (Drysdale 1969):

Xk

TCL,, = ), RCAX,RCAY, X ﬁ 3)

where:

RCAKX,, is the comparative advantage of country a by exports product k.
RCAK,, is the comparative disadvantage of country b by imports product k.

3.3. The Gravity Model of Trade

The gravity model of trade represents the magnitude of bilateral trade between any
two countries by analogy with the ‘gravity equation’. This concept was first applied to
examine the effects of country size and location on international trade by the economists
Walter and Peck (1954). The Dutch economist J. Tinbergen (1962) incorporated the concept
into a model. The gravity model of trade can be expressed as follows:

GDPYGDPP
ab=—"——g
Dab

, (4)

where:

GDP, and GDPy, represents the gross domestic production for both countries a and b.
D,p is the geographical distance between the two countries.

The original model considers only the value of domestic production and the effect
of distance on bilateral trade. The natural logarithm of all relevant variables is used to
estimate the trade gravity equation for a given commodity to obtain a log-linear equation.
The linear equation can be calculated using ordinary least squares regression. The log linear
equation of oil and gas trade can be written as follows:

Ln(T,,) = Bo + B1Ln(GDP,GDP},) + B,Ln(OP,) 4 B3Ln(GPa) + €4 )

where:

o is a constant.

OP, is the volume of crude oil production of country a.

GP, is the volume of natural gas production of country a.

¢ is the error term (factors that may have an impact on trade).

The empirical analyses conducted are based on panel data. The variables analyzed are
a country’s gross domestic production, export value, and import value, with data obtained
from the World Bank database. Data about the oil production, gas production, and oil
and gas export value are from a country’s Bureau of National Statistics and reports from
international energy organizations (British Petroleum, International Energy Agency, etc.).
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4. Analysis

Regional cooperation provides an important opportunity for many countries to ad-
dress the issue of sustainable energy demand. In a stable geopolitical context, it is more
efficient and safer to transport oil and gas through cross-border pipelines. Energy trade
between China and Kazakhstan is mainly carried out through pipeline transport, which is
analyzed below.

4.1. Status of the Oil and Gas Trade between China and Kazakhstan

China and Kazakhstan are mutual neighbors and important trading partners. In
particular, the bilateral trade volume between the two countries has been growing in recent
years. China is one of the world’s largest economies, and the trade between China and
Kazakhstan has effectively led to regional economic development. In 2023, the total exports
from Kazakhstan to China were USD 14,712.13 million, accounting for 0.43% of China’s total
imports (Administration of Customs of the PRC). In the same period, the total imports to
Kazakhstan from China were USD 16,757.53 million, accounting for 27.4% of Kazakhstan’s
total imports. Resources such as crude oil, refined products, and natural gas accounted for
the largest share of Kazakhstan’s total exports to China.

The rapid economic development of China has led to an increase in energy demand,
which matches the structure of Kazakhstan’s economic structure, based on natural resource
exports. According to the data published in the Blue Book of China’s Oil and Gas Industry
Development Analysis and Outlook Report (2023-2024), China’s crude oil consumption grew
rapidly to 756 million tons in 2023, with an oil import dependence of 72.9%. Natural gas
consumption was 391.7 billion m3, with a gas import dependency of 42.3%. This report
indicates that China’s oil and gas demand will continue to grow in 2024 (China Petroleum
Enterprise Association 2024). Therefore, the purpose of energy trade between Kazakhstan
and China is to diversify and ensure the stability of the oil supply. The construction of
the Kazakhstan—China oil pipeline marked the beginning of energy cooperation between
the two countries. Figure 1 shows the volume and value of the crude oil trade between
Kazakhstan and China over the last five years.

3.5

2.5

Billion $

2020 2021 2022 2023
I Volume of Crude oil Value of trade

Figure 1. The volume and value of crude oil trade between Kazakhstan and China. (Source—compiled
by authors according to the data of Bureau of National Statistics of Kazakhstan).

As can be seen in Figure 1, the oil trade between the two countries has maintained an
upward trend through the world pandemic of 2020 and the geopolitical conflict of 2022. In
2023, China imported 6.41 million tons of crude oil from Kazakhstan, accounting for 1.14%
of China’s total crude oil imports (Administration of Customs of the PRC). In China’s crude
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oil import market, Russia and Saudi Arabia account for the largest shares of the market,
Kazakhstan has an insignificant market share but stable export volume.

Crude oil production in Kazakhstan amounted to 90 million tons, including 70.6 mil-
lion tons for exports in 2023 (Bureau of National Statistics of Republic of Kazakhstan 2024).
In the structure of Kazakhstan’s oil exports, the share for European countries (Italy, Nether-
lands, and France) is greater than the share for Asian countries (China and Korea). Figure 2
presents the structure of Kazakhstan's oil exports in 2023.

N

8%

= Ttaly ® Netherlands @ China = Korea Romania
@ France 1 Greek Singapore @ Spain = Switzerland

Figure 2. The structure of Kazakhstan’s oil exports in 2023. (Source—compiled by authors according
to the data of Bureau of National Statistics of Kazakhstan).

Figure 2 shows that China is an important oil trading partner for Kazakhstan. The
continuous transportation of crude oil through the ‘Kazakhstan-China oil pipeline” is an
indication of the significance that Kazakhstan attaches to trade relations with China and
the positive role that China plays in helping to diversify Kazakhstan’s oil exports.

It is worth noting that the assignment of Kazakhstan’s oil exports is related to the
foreign operators involved in the development of oil fields in Kazakhstan. According
to the annual report of the national oil and gas company of the Republic of Kazakhstan
‘KazMunayGas’, the Kazakhstan company ‘KazMunayGas’ has the largest share of oil
production (34%), followed by Chevron Corporation (22%), ExxonMobil Corporation (12%),
Eni S.p.A (9%), China National Petroleum Corporation (7.5%), and other operators (15.5%).
Foreign oil companies have a greater share of o0il production and a larger volume of crude
oil is exported to Italy, the Netherlands, and other European countries.

From the above analysis, it can be concluded that Kazakhstan is a large crude oil
producer and the oil trade between Kazakhstan and China is in accordance with the current
trend of China’s energy demand. The energy cooperation between the two countries will
continue to strengthen.

The natural gas trade between Kazakhstan and China started later than the oil trade.
Central Asia’s gas export strategy was previously based on exporting to Russia and then to
Europe. Natural gas cooperation between Central Asia and China began with Turkmenistan,
and then Uzbekistan and Kazakhstan joined in to allow gas exports to China. The ‘Central
Asia-China’ gas pipeline system consists of three parallel pipelines with a transportation
capacity of 55 billion cubic meters (Bcm) per year. Kazakhstan only established gas trading
relations with China in 2019, increasing gas exports to China via the ‘Central Asia-China’
gas pipeline to 10 billion m® per year. Figure 3 illustrates the volume and value of natural
gas trade between Kazakhstan and China over the last five years.
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Figure 3. The volume and value of natural gas trade between Kazakhstan and China. (Source—
compiled by authors according to the data of Bureau of National Statistics of Kazakhstan).

In 2023, Kazakhstan exported 5.8 billion m® of natural gas worth USD 1.43 billion
to China (Bureau of National Statistics of Republic of Kazakhstan 2024). In terms of gas
exports over the last five years, Kazakhstan’s gas exports to China have not increased
significantly, mainly due to the growing demand for gas in the domestic market. Since 2021,
Kazakhstan has gradually stopped exporting natural gas to other countries except China.

China is the largest consumer of natural gas in Asia. China’s natural gas consumption
in 2023 was 394.5 billion m?, of which 235.3 Bcm was from domestic production and
165.6 Bcm was from imports. China’s natural gas imports include pipeline natural gas
(PNG) and liquefied natural gas (LNG). PNG imports are mainly from Turkmenistan,
Russia, Kazakhstan, and Myanmar. Most LNG deliveries from Australia, Russia, Qatar,
and Malaysia. Figure 4 demonstrates China’s total natural gas imports and pipeline gas
imports in 2023.

Russia
14%

ipeline natural
gas (PNG)
41%

Uzbekistan
1%

Figure 4. China’s total natural gas imports and pipeline gas imports in 2023. (Source—compiled by
authors according to the data of Administration of Customs of the PRC).

Figure 4 shows that gas imported from Kazakhstan accounts for 3% of China’s total
gas imports. Although gas production in Kazakhstan is less than that in Russia and
Turkmenistan, the natural gas trade between Kazakhstan and China will not be disrupted
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in the short term. Benefiting from the development of new gas fields, Kazakhstan signed a
new three-year contract with China to continue exporting gas to China in 2023.

4.2. The Competitive Advantages of China and Kazakhstan in the Oil and Gas Sector

Based on the official data published by the World Bank, the United Nations Conference
on Trade and Development (UNCTAD), the Bureau of National Statistics of Kazakhstan,
and the Administration of Customs of the PRC, the revealed comparative advantage (RCA)
index for Kazakhstan and China in the oil and gas trade was calculated using Equation (1).
Table 1 reflects the dynamics of the RCA in the past few years.

Table 1. The RCA index of Kazakhstan and China in the oil and gas trade.

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023
RCA KZ (oil) 12 12.6 11.3 10.4 10.4 13.4 11.1 9.3 10.9
RCA CH (oil) 0.15 0.12 0.11 0.12 0.16 015 012 013 0.15
RCA KZ (gas) 2.6 3.9 3.2 3.1 4.4 4.8 1.6 1.1 1.3
RCA CH (gas) 0.038 0.045 0.106 0.085 0.051 0.044 0.018 0.033 0.032

Source—United Nations Conference on Trade and Development.

Table 1 defines that the RCA index of Kazakhstan’s oil and gas trade is greater than
the RCA index of China in the same period. Kazakhstan’s rich oil and gas resources have a
higher export strength in oil and gas resources. The RCA index of China’s oil and gas trade
is less than 0.8, indicating that China has weak international competitiveness in the oil and
gas trade.

4.3. Index of Complementary between China and Kazakhstan in the Oil and Gas Sector

Firstly, the Trade Combination Degree (TCD) index is calculated to understand the
degree of mutual dependence between China and Kazakhstan. As the trade imports
and exports of two countries are not equal, two scenarios for Kazakhstan as an exporter
(TCDkc) and China as an exporter (TCDck) are calculated separately. In order to visually
compare the trade combination of China and Kazakhstan, the results of Russian and Italian
trade data with Kazakhstan are used for comparison. Russia and Italy are larger trading
partners for Kazakhstan and participants of the OBOR Initiative (Italy exited from the
OBOR Initiative in 2023). The original data were retrieved from the International Monetary
Fund (IMF), World Bank, the Bureau of National Statistics of Kazakhstan, Bank of Russia,
Federal State Statistics Services, and the Administration of Customs of PRC. Using Equation
(2), the results of the trade combination degree of these countries over the last few years are
shown in Table 2.

Table 2. The TCD index between Kazakhstan, China, Russia, and Italy.

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023

TCDxkc 0.97 0.96 0.96 0.80 1.26 1.66 1.36 1.30 1.87
TCDcx  6.36 5.05 6.61 6.83 717 6.19 7.40 9.21 12.02

TCDkr 8.76 8.14 7.42 7.01 7.68 8.03 8.89 8.84 10.64
TCDrx  16.24 20.24 19.53 16.86 16.31 18.82 19.18 15.06 16.24

TCDxg 741 6.82 6.08 6.76 5.10 5.37 5.68 471 7.19
TCD 1.18 0.98 0.99 1.43 1.26 0.81 0.68 0.69 0.79

Note—compiled by authors.

Table 2 reveals that the trade combination degree index of Kazakhstan and China is
always greater than 1, which shows that Kazakhstan is an important trade partner with
China as the trade between the two countries continues to grow. The higher value of
TCDck indicates that Kazakhstan’s import trade is becoming more connected with China.
With the promotion of the OBOR Initiative, bilateral trade between China and Kazakhstan
has become more frequent. Moreover, Russia and Kazakhstan have maintained close trade



Economies 2024, 12, 182

10 of 14

relations for a long time for historical and political reasons. Italy is the largest importer
of Kazakhstan’s oil, and the trade between Italy and Kazakhstan is mainly based on raw
material imports.

In order to understand the current situation and characteristics of the oil and gas trade
involving Kazakhstan, the trade complementarities are calculated by using Equation (3).
Since Kazakhstan's gas exports to China began at the end of 2018, the calculation of the TCI
index is based on data on the oil and gas trade between the two countries for the period
from 2019 to 2023. The original data were obtained from the IMF, the International Energy
Agency, the Energy Institute, etc. Table 3 illustrates the results of the Trade Complementary
Index (TCI) between Kazakhstan and China in the oil and gas trade.

Table 3. The TCI index of Kazakhstan and China in the oil and gas trade.

Year 2019 2020 2021 2022 2023
RCACk (oil) 10.4 13.4 11.1 9.3 10.9
RCAOCc (oil) 1.34 1.59 2.16 237 3.97

TCIOkc 0.94 0.91 0.86 1.03 1.20
RCASxx (gas) 44 4.8 1.6 1.1 1.3
RCACc (gas) 2.82 3.36 2.47 1.70 21

TCISkc 0.07 0.06 0.03 0.02 0.05

Note—compiled by authors.

The results of the TClgc demonstrate that the oil trade between Kazakhstan and China
is more complementary than the natural gas trade. The complementary advantages of the
oil trade have tended to grow, while the complementarities of natural gas have shown a
weaker tendency.

4.4. The Analysis of the Gravity Model of the Oil and Gas Trade

For a better understanding of the future potential of trade in oil and gas resources
between Kazakhstan and China and its impact on the economy, a gravity analysis of the
oil and gas trade is conducted on the basis of the linear regression Equation (6) and the
relative official data.

Ln(TKC) = Bg + B1Ln(GDPxGDP¢) + B,Ln(OPk) + B3Ln(GPk) + exc (6)

Tkc means the total value of oil and gas trade between Kazakhstan and China, accord-
ing to data obtained from the Bureau of National Statistics. GDPx*GDP¢ means the GDP
multiplication of Kazakhstan and China, based on relative data retrieved from the World
Bank. OPk and GPx are the oil and gas output capacities of Kazakhstan, as published by
BP World Energy Statistical Review. exc represents the factors that may have an impact on
trade between Kazakhstan and China. Considering that there are no factors such as political
conflicts and trade frictions between Kazakhstan and China and they are not subject to
international economic sanctions, it can be assumed that ¢xc = 0.

In order to determine the relationship between the variables more accurately, the
official data from 2015 to 2023 were collected and the multiple covariances of the variables
were analyzed using the software Stata to avoid regression bias due to the dependent
variable; the results of the covariance test analysis are shown in Table 4.

Table 4. The results of covariance test analysis.

Variables VIF 1/VIF
Ln (GDP*GDP(¢) 5.88 0.169947

Ln (OPg) 5.84 0.171253

Ln (GPk) 5.72 0.174967

Mean VIF 5.81
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The result of VIF is less than 10, which indicates that there is no serious covariance in
the regression model.

The regression estimates for each variable that were obtained using Stata are demon-
strated in Table 5.

Table 5. The results of regression estimates for each variable.

Ln (Txc) Coefficient t r Adj
Ln (GDPg*GDP() 1.4714 * 2.8)
Ln (OPg) —0.05425 * (0.05)

Ln (GPg) —0.149 (0.13) 0.9047 0.8475
_cons —42.6145* (0.07)

Data source—compiled from regression results. Note—***, * denotes passing the test at 1%, 5% significant level.

According to the regression results, the goodness-of-fit coefficient of the regression
model is 0.9047, which indicates that the multiple regression equation has a good fit.
Therefore, it is possible to derive the following regression model for the oil and gas trade
between Kazakhstan and China:

Ln(Tyc) = —42.6145 + 1.4714Ln(GDPKGDPc) — 0.054Ln(OP) — 0.149Ln(GPx) + exc )

The regression coefficient for the (GDPx*GDPc¢) of Kazakhstan and China is 1.4714,
indicating that a 1% increase in the value of GDP in the two countries is associated with a
1.471% increase in the oil and gas trade. The growth of the national economy is driving
increased demand for oil and gas resources in both countries. The national economy is the
main factor affecting the oil and gas trade and energy cooperation between Kazakhstan
and China.

The regression coefficient for the oil output of Kazakhstan (OPg) is —0.054, which
means that with a 1% increase in the oil output from Kazakhstan, the total oil and gas
trade between Kazakhstan and China will decline by 0.054%. There are two main factors
contributing to the decline: firstly, the share of Chinese oil companies in Kazakhstan’s oil
assignment is less than that of European companies, so the growth of oil output will lead
to an increase in exports to Europe and a decrease in exports to China. Secondly, increased
oil production in the oil fields of Kazakhstan is mainly achieved by reinjecting natural gas
into the reservoir. A total of 31% of natural gas production will be reinjected to increase oil
production, which leads to lower gas output.

The regression coefficient of the natural gas output of Kazakhstan (GPx) is —0.149,
indicating that with a 1% increase in gas production from Kazakhstan, the total oil and gas
trade between the two countries will decline by 0.149%. The major reason for the decline
in trade is the growth in domestic demand for natural gas in Kazakhstan. According to
the Ministry of Energy of Kazakhstan, gasification levels in Kazakhstan are set to reach
60%, with budgetary allocations of USD 164 million in 2023 (S&P Global 2023). Gas exports
to China provide Kazakhstan with an important source of revenue to offset its financial
losses on gas demands in the domestic market. In the long term, exports to China will be
influenced by growing domestic demand.

5. Conclusions

Energy trade has a positive effect on regional economic development and the efficient
allocation of resources in this region. The key to achieving successful regional cooperation
is to analyze the trade competitiveness and complementarities between different countries.

Kazakhstan and China are important partners in regional cooperation, especially in
the oil and gas trade. Kazakhstan is one of the world’s largest oil and gas producers, and
the oil and gas sector is a major industry for economic development. This industry attracts
significant foreign investment, and oil and gas exports bring more revenue to Kazakhstan.
China is the fastest-growing country in terms of energy demand. In order to ensure energy
security, China purchases large amounts of oil and gas resources from major exporting
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countries. With this supply and demand relationship, energy cooperation between the

two countries is compatible with the current economic plans of Kazakhstan and China. To

fully explore the potential and comparative advantages and realize the complementary

advantages, the white paper on Building the Belt and Road Initiative emphasized the

importance of supporting regional integration processes and achieving strategic alignment

with Kazakhstan’s ‘Bright Road” (The State Council of the People’s Republic of China 2023).
From the above analysis, we can draw some conclusions:

(1) From the perspective of trade competitiveness, the oil and gas trade of Kazakhstan
has more comparative advantages than China. Looking at the overall situation of
trade between the two countries, both the trade combination degree of Kazakhstan
to China and China to Kazakhstan are greater than 1, which means that the trade
relationship remains at a high level. Regarding the trade complementarities, the oil
trade has more complementarities than the gas trade; the result of gravity model
analysis also supports this view.

(2) The growth of the national economy has a positive impact on promoting the oil and
gas trade between Kazakhstan and China. Under the OBOR Initiative, trade rela-
tionships between participating countries have become more frequent and logistics
and transportation have become more convenient. National economies are gradually
returning to growth after the effects of the world pandemic. In particular, the resump-
tion of production activities has driven China’s energy consumption, which has led to
continued growth in energy demand. The high international oil and gas prices caused
by geopolitical conflicts in 2022 have boosted Kazakhstan’s economic growth, which
will help the country intensify the development of new oil and gas resources.

(38) There are many potential risks associated with the oil and gas trade between China
and Kazakhstan. In the case of the oil trade, China faces the problem of a lower share
of oil production in Kazakhstan and lower than expected returns on investment. In
terms of the natural gas trade, Kazakhstan has continued to reduce gas exports to
China due to the rapid growth in domestic demand for natural gas. China faces the
risk that Kazakhstan will stop exporting gas, while Kazakhstan faces the hard choice of
abandoning highly profitable exports and supplying cheap gas to the domestic market.

In order to improve the oil and gas trade between Kazakhstan and China, some
suggestions are proposed to strengthen their energy cooperation. Firstly, Kazakhstan
and China should increase the strength of their economies by enhancing financial market
cooperation. A high level of bilateral investment cooperation would be more beneficial
for the oil and gas trade. Secondly, China could increase trade volumes by investing
to help Kazakhstan in the modernization and construction of infrastructure such as oil
refineries and gas processing plants and expanding the transportation capacity of oil and
gas pipelines. Thirdly, Kazakhstan could get out of the current dilemma by attracting
foreign investment to accelerate the development of new oil and gas fields. Kazakhstan
could consider improving energy efficiency by increasing the share of renewable energy in
the domestic market. As in the Strategy of Kazakhstan ‘Kazakhstan-2050’, the government
of Kazakhstan announced a goal to increase the share of renewable energy to 50% in
the energy sector of Kazakhstan by 2030 and suggested the use of renewable energy to
support the development of the oil and gas industry. In this way, the export of oil and
gas can be expanded without affecting domestic energy consumption, which will increase
Kazakhstan’s competitiveness in the energy market.
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