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Abstract. The purpose of this study is to examine the determinants of
Chinese technological trade flows with Central Asian countries (CAC) with a
revealed comparative advantage and the gravity model using two estimation
techniques. The present study employs the Ordinary Least Square (OLS) and
the Poisson pseudo-maximum likelihood (PPML) on the data set from 2003
to 2018 panel dataset. Results from the Gravity model demonstrates that low-
tech, medium-tech, and high-tech trade flows boost economic development
in China and Central Asian nations, adversely affecting all technology trade
flows in geographical distance. The research indicated that exchange rates
showed a negative indication in bilateral trade, medium-tech trade, and
high-tech trade. In contrast, the low technology trade showed a positive
flow between China and Central Asia. Furthermore, the results reveal that
openness to trade and membership of the WTO show a positive indication.
The trade openness policy on both sides thus has a major beneficial effect
on trade volumes. It proposed increased liberalization of trade policy and
greater involvement in global commerce. In addition, Central Asia and export
industries should take additional initiatives to enhance and diversify high-
tech exports. A competitive international market provides perfect equality in
reciprocal trade interactions.
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Introduction

As the phenomenon of economic globalization progresses, a movement towards regional
economic integration is taking place. Regional economic integration promotes an effective
redistribution of development factors, an effective distribution of labour and capital. It also
helps to improve the productivity of the regional economy in its entirety and enhance social
security by removing barriers to trade between participating countries (Ahsan et al,, 2021).
For countries striving to improve their international competitiveness, initiatives need to be
paired with a positive engagement in regional economic cooperation to reduce the danger
of trade and investment. In the case of China, substantial strides have been made in terms
of trade cooperation with other countries in the region with the steady opening of Chinese
markets and the rapid economic growth of the country in recent years. By actively engaging
in regional economic cooperation, China will strengthen its economic and political ties with
other developed nations. At the same time, engaging on the grounds of shared advantage
and reciprocity helps promote participation in the globalization process. As a result, China's
successful role in regional economic cooperation is political, diplomatic, and economic. The
current study provides a window to understand the trade pattern between China and Central
Asian Countries (CACs), as well as how China can improve the economic condition of the CACs.
It should be note that since her separation from the Soviet Union, China had played a crucial
role in developing long-term economic relations with the CACs [1].

The approach to the global economic partnership by China stresses the exploitation of
its geographical position, by emphasizing pro-active participation in different modes of
cooperation with neighbouring countries. This is mirrowed in the China's Trade and Investment
Liberalization Mechanism for Commercial, Technological Collaboration, and Collaborative
Growth with the five Central Asian Countries (CAC): Kazakhstan, Uzbekistan, Kyrgyzstan,
Tajikistan, and Turkmenistan. Central Asia (CA) occupies a geographical role in the Eurasian
territory and unites Europe and Asia. It also has enormous petroleum reserves and other
highly sought-out commodities. Given that the economies of CA are in transition alongside their
geographical closeness and strong potential for positive relationships with other economies,
bilateral trade and trade ties have grown rapidly in recent times [2]. For the CA economies, the
global economic situation has been more complex as global trade has traditionally maintained
slow growth as a result of the deceptive expansion in the developing markets. For instance, the
global capital flows are being reduced as investors search for safer investment havens, which
has been provoked by the fluctuations in oil prices and increasing global uncertainties that
pose a great challenge for economies in the region's eastern part. Interestingly, the China’s total
export to CACs jumped from US$ 2 billion in 2003 to US$ 23 billion in 2018 while its total
imports from CACs experienced a peak of US$ 27 billion in the year 2013 and declined to US$
19 billion in the year 2018 (Figure 1).
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Figure 1 China and Central Asia trade history in US dollar billion [3]
Note: Authors’ compilation based on UN Comtrade database 2021

Trade between China and the CACs is a key market for the export and import of goods and
services. The value of natural resources to meet potential demands for oil and gas in CACs is well
recognised in China. For instance, a significant source of budgetary revenue for Kazakhstan and
Uzbekistan is the export of energy products. In totality, imports from the two countries alongside
Turkmenistan represent 3.4 percent of the overall Chinese energy imports [4]. In addition, China
receives 21 percent of its imports of zinc, 20.9 percent of its lead and 10 percent of its imports of
inorganic chemicals from CA. According to data from the customs service of China, trade turnover
of more than US$41.7 billion with the five CACs in 2018 has been recorded (Table 1). Although
CA represents 0.8 percent and 0.9 percent of Chinese imports and exports respectively, China's
reliance on CACs is apparently on the rise. For instance, China currently accounts for around 22
percent of all exports from CA and 37 percent of its imports [5]. The CACs have asymmetrically
based trading ties with China. It is imperative to note that most Chinese exports to CA (over 35%
in 2018) include items of high value-added such as machinery and equipment, electronics and
spare parts, and China has, in the last three decades, been an independent ally for CACs (i.e.,
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan).

Table 1
China’s Trade with Central Asia in billion USD
Year Kazakhstan | Kyrgyz Tajikistan | Turkmenistan Uzbekistan | Central Asia
Republic
2003 3.29 0.31 0.04 0.08 0.35 4.07
2004 4.5 0.6 0.07 0.1 0.58 5.84
2005 6.81 0.97 0.16 0.11 0.68 8.73
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2006 8.36 2.23 0.32 0.18 0.97 12.06
2007 13.88 3.78 0.52 0.35 1.13 19.66
2008 17.55 9.33 1.5 0.83 1.61 30.82
2009 14 5.28 1.4 0.95 191 23.55
2010 20.43 4.2 1.43 1.57 2.48 30.11
2011 24.92 4.98 2.07 5.48 2.17 39.61
2012 25.68 5.16 1.86 10.37 2.88 45.94
2013 28.6 5.14 1.96 10.03 4.55 50.27
2014 22.45 53 2.52 10.47 4.28 45.01
2015 14.29 4.34 1.85 8.64 3.5 32.62
2016 13.1 5.68 1.76 5.9 3.61 30.05
2017 17.94 5.42 1.35 6.94 4.22 35.88
2018 19.86 5.6 1.5 8.44 6.27 41.66

Note: Authors’ compilation based on UN Comtrade database 2021 [6].

The key aims of this study include - an evaluation of China's technological trade flows into
the CACs as well as joint and separate review of the sectoral competitive advantage of China
[7]- In addition, this study estimates a gravity model for the disaggregated trade data through
technological trade flows such as low-tech, medium-sized and high-tech trade flows. The study
contributes to the literature in three key areas - (i) the study follows an econometric estimation
of the gravity model known as a workhorse in the analysis of China-CACs trade relations from
2003 and 2018, and incorporates variables that cut across economic, political and geographical
architectures in implementing the gravity model; (ii) the study uses the Balassa’s (1965)
Revealed Comparative Advantage (RCA) competitive index to provide a comprehensive image
of the China's comparative advantage among the CACs; and (iii) the study employs the Poisson
Pseudo Maximum Likelihood (PPML) in line with Silva and Tenreyro (2006, 2011) mathematical
model estimation in analysing the movements of the Chinese technology with the CACs [8].
New-fangled lessons can be taken from the existing study for policymakers and industry in
China and Central Asia [9].

The paper is structured as follows - following the Introduction in the current section (Section
1), Section 2 reviews the literature on the gravity model as a theoretical basis for the study
alongside overview and analyses of China’s technological trade relations with the CACs. Section
3 outlines the methodology, while Section 4 carries the empirical results and discussion of
findings. Finally, Section 5 concludes the study [10].

Literature Review

Stylised Facts on China’s Technological Trade Relations with the CACs. China's economic
recovery since 1978 and its effective adjustment to globalization is one of the most important
contemporary times. China's economy is now one of the largest economies in the world. China's
entrance into the World Trade Organization (WTO) in 2001 has strengthened its standing
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regionally and globally. This section examines the present situation, and the study of trade
flows between China and Central Asia (Kazakhstan, Kyrgyzstan, Turkmenistan, Tajikistan and
Uzbekistan). Whereas, three countries like Kazakhstan, Kyrgyzstan and Tajikistan shared with
China a common border running for almost 2,800 km. Intensive commercial, scientific and
cultural collaboration between the Chinese and CA peoples has been established for many years
[11]. At the time of the Great Silk Road, the nations in the CA area were acting as a transport
route between Europe and China (until the middle of the second millennium AD). They were
well-developed business, financial and industrial hubs. China has always been a major supplier
of scientific knowledge and modern technology for Central Asia. China has become a rising
economic powerhouse in Asia with a rising share of its imports and exports with its Asian
partners. China is now the most important export destination to several nations in the world
[12]. In 2018, China was CAC's main trade partner, with high-tech CAC exports accounting for
US$ 2261million and imports in the same year, at US$ 37million (figure 2). Aerospace, computers
and office equipment, electronic-telecoms, pharmaceuticals, scientific instruments, electrical
machinery, chemicals, non-electrical machinery and weaponry are the high-tech items. Whereas
China’s medium-tech goods exported to CAC accounted for US$ 5230 million, and imports from CA
recorded US$ 910 million in 2018 respectively. Medium tech goods include Chemicals, weapons,
electrical equipment, motor vehicles, transport equipment, petroleum products, rubber and
plastic, non-metallic mineral, metals, ships and boats, machinery and equipment [13]. Similarly,
China’s major exports to CAC are low-tech products which are recorded at US$ 11083 million,
and imports from CAC are US$ 396 million in the year 2018 (figure 2). Low-tech products include
foods, beverages, tobacco, textiles, apparel, leather, wood, paper and furniture [14].

Figure 2 China’s technological trade history with CACs in US$ million
Note: Authors’compilation based on UN Comtrade database 2021 [14]
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Kazakhstan is a major trading partner of China compared with other Central Asian Countries.
China’s low-tech exports to Kazakhstan accounted for US$ 5.6 billion, med-tech US$ 2.4 billion
and high-tech US$ 1.4 billion in the year 2018 (figure 3). Again, China’s imports from Kazakhstan
are very narrow, though with a major share of medium-tech goods, which accounted for US$ 905
million in 2018. Turkmenistan is the second major trading partner of China, where China mainly
exported her medium-tech goods to the tune of US$ 1.25 billion in 2018 [15]. China exports to
Uzbekistan mainly consist of medium-tech goods worth US$ 1.76 billion and imported low-tech
goods worth US$ 340 million in 2018 (figure 3).
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Figure 3 China’s technological trade flows with CACs (US$ million)
Note: Author compilation. based on UN Comtrade database 2021 [15]
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Empirical Literature

The earliest prominent analysis of trade flows dates back to 1962, with Jan Tinbergen's paper
entitled“Shaping the global economy: ideas for an international economic strategy”. Based on
the Newton's gravitation rule, Tinbergen (1962) argues which states that trade between two
nations might be a function of their economic sizes and remoteness apart. Thereafter, other
researchers like, Anderson and Wincoop (2003), Guttmann and Richards (2004) further
contributed to the Tinbergen's theoretical underpinning. By that time, scientists had developed
empirical econometric methods to the estimation of the gravity model via multiple real and
mannequin or dummy variables in examining different nations' trade flows. For example, after
the fall of the Soviet Union, Byers et al. (2000) used a frugal gravity model for the three Baltic
republics of Estonia, Latvia, and Lithuania. Their findings confirmed that these countries' trade
flows were decreased and moved to former the Soviet Union members [16].

Rasoulinezhad (2016) examined how Iran's international trade with Russia was affected
by the gravity model in over the period, 1994-2013, and the multiple fined and non-financed
sanctions and oil prices. The negative linkages between financial, non-financial and petroleum
price shocks between Iran and Russia were established.Irshad and Anwar's (2019) study
revealed that bilateral trade volumes are optimistically affected by economic size, mutual
exchange rates, differentiated salaries, shared faith, the border, and trade agreements. Research
by Igbal & Nosheen (2020) indicates that trade costs are substantial and adversely connected
to trade flows between Pakistan and its trading partners. In contrast, Hoang et al. (2020)
measured trading connections between Taiwan and the ASEAN nations using a gravity model
for the period 2000-2017 based on the PPML. The study submitted that ASEAN's economic
size and per capita income are far more important than that of Taiwan. Irshad et al. (2021)
discovered that medium-tech, high-tech, and low-tech trade flows all contribute to economic
development in Pakistan and ASEAN. However, all technical trade flows have a negative effect
on geographical distance [17].

In line with the foregoing, this study is dedicated to analysing the Chinese technological trade
flows with Central Asian Countries (CACs) using the gravity model. To conquer the narrative
of the current study, some important studies are reviewed in this section. Whereas, Balassa’s
(1965) Revealed Comparative Advantage (RCA) competitive index was used to provide a
comprehensive image of China's comparative advantage in CACs research, many researchers
have used these indicators to evaluate export competitiveness and comparatives advantages
for different datasets of commodities between countries (Balassa, 1989; Irshad & Xin, 2017).
For instance, Lucke and Rothert (2006) studied the comparative international trade advantage
of Central Asia based on pricing and transportation cost, chronological production prototypes,
and current developments in geographical and merchandise composition of the CA trade. The
study used index and regression analyses methods to evaluate trade-in bilateral agricultural
goods using data from 2001-2012. The analyses indicate that all bilateral trade patterns for
agricultural products altered over the inspection period (Jian et al., 2014). In another study,
Shuai et al. (2018) examined the China's photovoltaic (PV) goods' global competitiveness as
well as assessed the long-term international competitive trends for photovoltaic solar goods
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from 2007 to 2016. The findings suggest that the global competitiveness of solar photovoltaic
goods in China showed an increasing trend. Also, the comparative advantages of key solar PV
goods are substantial, whilst the illogical structure remains a significant element inhibiting the
China's global export competitiveness of solar PV goods [18].

Methodology

Theoretical Framework and the Model. The study utilized two different approaches - (i) the
RCA and gravity model of trade in which technological trade flows were further disaggregate
into low-tech, medium-tech and high-tech trade flows. The concept of RCA has been revised
and further updated so that there are already an excessive number of RCA steps. Following
studies (Balassa, 1989; Batra, 2005; Irshad and Xin, 2017) that have estimated the comparative
advantage, the current study utilized the RCA equation using dissimilar datasets and trading
partners. China is believed to enjoy a revealed comparative advantage in a specified product i
when her ratio of exports of product i to her total exports surpasses the same ratio for the world
as awhole [19]. That is, the China’s RCA is based on the following equation:

Xci
YjepXcj
RCA; = X =1 (D
YjepXwj

where P is the set of all products (with i € P), X , is the China’s exports of producti to partners
in the particular period, X  is world’s exports of product i, while ZU R Tepresents the China’s
total exports of all products j in P, and Z(jeP)ij is the world’s total exports of all products j in P.
Note that when a country has a revealed comparative advantage for a given product (RCA > 1),
it is assumed to be a competitive producer and exporter of that good in comparison to a nation
that produces and exports the same good at or below the global average. Thus, a country’s export
strength is defined as its competitive advantage in product i. The greater the value of a country's
RCA for a certain product i, the greater the country's export strength in that commodity [20].

Over the last half a century, the gravity models, driven from the Newton law of gravitational
forces, have been extensively used to explain the bilateral trade flows amongst nations. According
to the Tinbergen’s economic gravity model, trade between the countries is the function of GDPs
and distance (Tinbergen, 1962). Other contributors to the Tinbergen’s gravity model include
Linnemann (1966); Anderson and Wincoop (2003); Wei, (2017); Huang et al,, (2020); and
Komal et al,, (2021).

Fundamentally, the gravity model can be specified as follows:

In[BTijt) =o0,+0, In(GDP_* GDPjt] +0, In(TCijt)+£ijt (2)

where In is the natural log notation, BTU.t is the bilateral trade volume between the country
i (China) and country j (CACs) in the specified period, €_ijt is the error term, o_i (wherei =0, 1, 2),
represents the intercept term and the slope coefficients of the variables, while GDPit*GDP].t
represents the product of the China’s gross domestic products and that of the CACs in a particular
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year, and TC,, represnets the trade cost (proxied by the distance between the countries). The
current study employs the Ordinary Least Squares (OLS) technique in estimating Equation 3,
while the Poisson Pseudo Maximum Likelihood (PPML) is used to estimate Equation 4 in line with
Silva and Tenreyro (2006, 2011) in examining the determinants of the China’s trade with CACs.
The choice of the PPML technique is that it performs better in the presence of heteroscedasticity
and can provide consistent results in zero trade observation (Silva & Tenreyro, 2006, 2011).
Thus, the augmented gravity equations used in this study are as follows:

BT,/HTT,/MTT,/ LTT, =
a0+a1Ln[GDPit*GDPjt)+a2 Ln(TCUJ+a3 (REFU.t) (3)
ta, Ln(Exrateijt)+a5 Ln[Toit*Tojt]+ a, (CBjt]
+a, (WTO, )+ +1 +€,
Jt j t ijt

BT, /HTT,/MTT,/LTT,
=exp{p,+B,Ln(GDP *GDP ) + B, Ln(TC,) + B, (REF,) (4)
+B, Ln(ExrateU.t) + B, Ln[Toit*Tojt]+ B, (CB,-J
+B, ( WTOjt] +#j+n—t+gijt}

Where HTT, stands as the high technological trade; MTT, is medium technological trade and
LTT, is low technological trade. The study also evaluates the magnitude of total bilateral and
fragmented trade flows between China and the CACs. GDP, * GDP, is the product of the GDP
of China and the CACs. To capture trade costs (TCW), the study uses the geographical distance
between China and the CACs (i.e., the distance between the capital cities measured in kilometres).
Factor endowment (REF, ) is used as a proxy for the difference between the China’s per capita
GDP and that of the CACs. (Where (REFU.t)= [In(PCGDP ) - In (PCGDP}.J] per capita gross domestic
product of China and partner country). Consequently, the price increases when the supply is
large and the currency appreciates. The exchange rate is likely to be superior when the prices
are disclosed since the nation exports are more than her imports. It may be considered to
depreciate when capital loses its value. To observe this occurrence, this study incorporates the
bilateral exchange rates (Exratei}.t) into the model. Also, trade freedom reduces prohibitions on
the free flow of products between countries or other obstacles. Thus, trade-to-GDP ratios for
China and the CACs (To,, and TOjJ are used as proxies for openness in this study. In addition, two
dummy variables have been incorporated to examine the impact of common boundaries(CBjt]
and membership to the WTO ( WTOjt). Whereas ( CB].t) takes the value of 1 if both countries share
the same border, it takes the value of 0 if otherwise. Similarly ( WTOjt) takes the value of 1 if the
partner country is a member of the WTO and 0 if otherwise.

Equations 3 and 4 have also been applied to other factors, such as the Global Boom and busts
of Silva and Tenroy (2011; 2015), to help to track endogenous problems. Since trade is affected
by geographical and political factors, these factors are accounted for in determining export
or import determinants, thus, country-specific fixed results are considered more appropriate
(HﬂTJ- [t is important to note that some possible weaknesses of the gravity model including the
likelihood of endogeneity have been highlighted in Trefler (1993), alongside the zero-exchange
endogeneity Helpman et al., 2008, and the question of heterogeneity. The endogenous problem
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was figured out using variations in the results of fixed-effect and intercept models Baier &
Bergstrand, 2007.

Data source

The dataset is an unbalanced panel comprised of annual bilateral trade flows that have been
disaggregated according to distinct technology trade flows (i. e., trade flows in low-, medium-,
and high-technology goods) between China and CA countries. The data collection period is
2003-2019, and the variables used in the gravity regression equation are presented in the
following table, alongside data sources [21].

Table 2
Description of Variables

Variables Unit Type Expected Sign Data Source
BTw US$ 1000 Time-Variant - UN Comtrade Database
HTT, US$ 1000 Time-Variant - UN Comtrade Database
MTT, US$ 1000 Time-Variant - UN Comtrade Database
LTT, US$ 1000 Time-Variant - UN Comtrade Database
GDP_*GDP, US$ 1000 Time-Variant Positive WDI, World Bank
TC. Km Time-Invariant Negative CEPII database
REF it US$ 1000 Time-Variant Ambiguous WDI, World Bank
Exratew US$ Time-Variant Ambiguous WDI, World Bank
T0..TO, % Time-Variant Positive WDI, World Bank
CB. (0/1) Time-Invariant Positive Asia Regional Integration
jt
Center
https://aric.adb.org/fta-
country
w10, (0/1) Time-Invariant Positive World Trade Organization

Note: Authors’ compilation 2021 [21].
Results and Discussion

Revealed Comparative Analysis. The purpose of this study is to establish methodologies
for determining China's comparative advantage with selected Central Asian nations in light
of current changes in the geographical and product composition of CA trade. Raw or semi-
processed commodities now dominate central Asia's exports. Exceptional export items differ
slightly amongst nations, ensuring that Central Asian nations are not forced to compete in the
same items. Numerous trade flows are likewise negligible in terms of prospective markets.
China plays a vital role in CA trade in recent years and has a clear comparative advantage in
many sectors [22]. The agriculture sector has a comparative advantage in Uzbekistan and
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Turkmenistan, whereas the chemical sector does not appear beneficial for China in the CACs.
Machinery manufacturers and textile have a comparative advantage in all five CA economies
whereas, food, fuel and ores & metals have prominent disadvantages (Figure 4).
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Figure 4 China’s revealed comparative advantage analysis with CACs [23]

Note: Authors’ compilation based on UN-Comtrade data 2021
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Gravity Model Analyses. Panel Cross-Section Dependence Test. Cross-section dependency
(CD) in panel data regression has received much attention in recent decades. A global common
shock with varying effects across nations, such as the oil crises of the 1970s or the global
financial crisis of 2008, may cause such a link. It may also be caused by local spillover effects
across nations or areas [24]. Prior to estimating the gravity model, the CD test was used to
determine whether there is a cross-sectional dependence or independence. Otherwise, the
conclusions of the gravity equation might be skewed and irreconcilable (Pesaran, 2004). The
residual CD test of Pesaran (2004) is anchored in the pairwise correlation coefficients [ C]_ij in

the following fashion:
— 2 N YN A
CD = |yav—pZi=12j=i+1 /Tijcij 5)

Given that the CD test cannot detect time-invariant variables in the gravity equation, this
study only estimated the time-variant variables (Rasoulinezhad, 2017; Rasoulinezhad & Kang,
2016; Irshad et al, 2018). Also, dummies are not specified in the CD test, however, the current
study calculates them using the whole sample. Table 3 shows that the null hypothesis (no CD
in residuals) may be rejected at the 5% level by Pesaran (2004). This shows that all panel time
series are cross-sectionally dependent.

Table 3
Results of Pesaran’s (2004) CD test

Variables Pesaran’s CD test Prob.
InBTw 11.60 0.00
InHTTi].t 10.27 0.00
InMTTw 11.29 0.00
InLTTw 11.72 0.00
GDP_*GDP, 12.96 0.00
REFw 11.07 0.00
Exratew 11.49 0.00
T0..TO, 8.54 0.00

Note: Authors’ compilation from STATA 14.0.

Gravity Model Outcomes. After confirming the cross-sectional dependency in our variables,
the regression outcomes of the gravity Equation 4 are presented in (Table 4). The gravity model
was estimated with two estimation techniques - the OLS and PPML. The PPML estimator is
known as the standard approach for modelling discrete data. However, it has gained popularity
as a viable alternative for estimating multiplicative models where the dependent variable is
non-negative. Usually, these models are estimated by linear regression applied to a dependent
variable that has been transformed into a log. But, as in the OLS estimator, the only necessary
assumption for the consistency of the PPML estimator is the correct specification of the
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conditional average of the dependent variable. The current study benchmarks its estimation on
the PPML, which has been explained accordingly. The findings reveal a good R-squared value,
and all the variables appear with the expected signs and prominent significant values in all the
models and estimations [25].

The results show that the variables such as GDP, WTO, and trade openness exert a significant
positive impact on bilateral trade flow, while variables such as trade cost, relative factor
endownment, common boundaries, distance, and exchange rate have a negaitive influence on
bilateral trade flow. The results are in line with previous studies, most of which assume that
the country with the biggest economic size has a large production capacity, which increases its
export. Therefore, it can be deduced that the higher the GDP of the partner country, the more
it trades with the partner country. In this regard, this study proves the classic gravity model’s
hypothesis, which states that the greater the economy of the trade partner, the greater the
volume of bilateral trade. The results also the exchange rate has a significant negative impact
on bilateral trade. This is because many Central Asian currencies have shown high volatility
over the years. The theoretical foundation of the gravity model sees distance variable as a
factor representing transport costs, which could appear in trade activities. The basic gravity
model’s idea is that the smaller the distance, the greater the bilateral trade between countries.
Many studies claim that adjacency is an aspect that results in the growth of trade value around
65% if countries share borders and may lead to transportation costs as well. Relative factor
endowment (REF) appeared with a significant positive sign in the case of low-technological
trade high-tech and medium-tech trade but adverse in case of total trade. The elasticity of REF
is quite strong, although this rejects the Linder hypothesis, it indicates that the Heckscher-Ohlin
theorem successfully explains bilateral trade between China and CACs [26].

Table 4
Gravity Model Outcomes
oLS (1) (2) (3) )
Bilateral Tade High Tech Medium Tech Low Tech
GDP *GDP, 1.099*** 0.598*** 0.782%** 1.129%**
| TC, -17.30%** 4.427* -6.001 -17.66***
REFi 0.0741 0.0969 -0.0330 0.340**
Exrate,, -0.607*** 0.313%** -0.0998 -0.528***
T0.T0j, 0.575** 0.757%** 0.595%** 0.970%**
CB, -2.419%** 1.386%** 0.710 -1.105
WTOi -0.0588 0.166 0.606** 0.150*
Constant 112.9%** -56.22%** 27.48* 108.8**
N 85 85 85 85
R-Square 0.89 0.93 0.83 0.84
PPML (1) (2) (3) (4)
InBT InHTT InMTT InLTT
GDP *GDP, 0.8171%** 0.677*** 0.689*** 0.592%**
A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. Ne3 e 2024 51

9KOHOMMKA CEPUACHI
ISSN: 2789-4320. eISSN: 2789-4339



K.Yerkinbayev, M.S. Irshad

TCi, -12.78%** 2.484* -0.702 -9.683***
REF, -0.114 0.151% 0.156** 0.133
Exrate,, -0.488*** 0.224%* 0.0948 -0.163**
T0,.TO, 0.431 0.675%** 0.885%** 0.824**
CB, -1.938*** 1.110%* 0.493** 0.169**
w10, 0.01 0.022 0.039 0.077
Constant 87.83*** -42.26%* -16.13 64.09%+*
N 85 85 85 85
R-Square 0.94 0.97 0.96 0.89

Note: * p<0.05, ** p<0.01, *** p<0.001
Note: Authors calculations based on Equations 3 and 4.

The dummy variable for WTO membership has a negative sign. Note that the countries in
question (i.e., China, Kyrgyzstan, Kazakhstan, Uzbekistan, Tajikistan) are all members of the
WTO. If Turkmenistan were to join the WTO, it could potentially facilitate better growth in
international trade [27].

The estimation results indicate that bilateral trade flows between China and the CACs are
primarily influenced by GDP, exchange rates, geographical distance, and common borders. As
expected, the GDP of the CACs and China positively impacts bilateral trade flows between them.
However, the results also show that trade costs, common borders, and exchange rates have a
negative effect.

Conclusion

The study investigated the fundamental determinants of Chinese technological trade flows
with Central Asian countries (CACs) over the period, 2003 - 2018. Based on the revealed
comparative advantage and the gravity model, the study employed two estimation techniques
- the Ordinary Least Square (OLS) and the Poisson pseudo-maximum likelihood (PPML) on a
panel dataset. The gravity model outcomes show that low-tech, medium-tech, and high-tech
trade flows are stimulated by economic growth in China and CACs, while geographical distance
negatively influences all other technology trade flows. The study also found that exchange rates
hamper bilateral trade flows between China and the CACs, as well as medium-scale, and high-
tech trade flows. However, low-tech trade between China and the CACs showed a positive trend
with exchange rates. The findings also demonstrate that WTO membership and openness to
trade positively influence bilateral trade flows.

Based on these findings, the study recommends that both sides pursue open trade policies by
increasing efforts towards economic globalization and trade liberalization. Given that exchange
rates exert a significant negative impact on trade flows between China and the CACs, it is
recommended that the central banks of the CACs efficiently manage exchange rate movements
to boost trade. WTO membership appears to be beneficial for improving bilateral trade flows
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between China and the CACs. Therefore, the CACs that are not yet members of the WTO are
encouraged to pursue membership, while those that are already members should be encouraged
to increase their participation.
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K. Epkin6aer?’, M.C. Upmag*?
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2 Incane ynusepcumemi, /]scane, Ilenoxca6, llakicman

KpITaiiablH OpTasnbiK A3us eagepiMmeH (OAE) TexHO/IOTUAIBIK cayAa aFbIHAAPbIHBIH,
AHBIKTAYBILITAPbI: NAHEJb/AiK rPaBUTALMAJIBIK, TICLI

AHHOTanus. Bys 3epTTeyliH MakcaThl CaJbICThIPMaJbl apThIKIWIbIIBIKTAPAbl aHBIKTAyFa KOHE
OafasiayiblH, €Ki ofliciH KoJIZJaHa OTBIPHIN, FPaBUTAIUAJIBIK MOJAEJbI KoJIJaHyFa 6aca Hasap aygapa
oTbipbin, KbiTail MeH OpTasnblK A3usi esfiepi apacblHAaFbl TEXHOJIOTUSJIBIK cay/ia aFbIHAApPbIHA dcep
eTeTiH ¢akTopsaap/bl Tangay 6osibin TabbLaaabl. Kymbicta 2003-2018 Kbligap apajbIFbIH/AFbI
JlepeKkTep/i Tajajay YliH KapanaibiM eH Kiui kBagpaTTtap (OLS) azici »xaHe IlyaccoHHBIH, ICEBAOMAK-
cuMaJibbl bIKTUMabIFbl (PPML) Koaganbuiafbl. [paBUTANUANBIK MOAEbIIH HOTHKeJepi TOMEH
TEXHOJIOTHSIJIbIK, OPTa TEXHOJIOTUSIJIBIK KO HE XKOFapbl TEXHOJIOTUSLJIBIK Caya aFbIHAAPbI KbITal 1bIH J1a,
OpTasblK A3us esiJiepiHiH e 3KOHOMUKAJBIK JlaMybIHA bIKNAJ eTeTiHiH KepceTei, aj reorpadusibiK
KAlIbIKTBIK 6apJblK TeXHOJIOTHUAJBIK, cayJa aFblHJAApbIiHA Tepic acep erTexi. 3epTTey aWbipbac
GaFaMJapbIHbIH, €KDKaKTbl cayZafa, acipece OpTa TEeXHOJIOTHUSJIBIK, JKoHE KOFapbl TEeXHOJIOTHSJIBIK
TayapJ/iap cajacblHZa Tepic acepiH aHbIKTaAbl. COHbIMEH KaTap, KOFapbl TEXHOJIOTUAJBIK, TayapJap
caygacel KpiTait MeH OpTasblK A31s apacblHAAFbl OH IMHAMHKaHbl KepceTTi. COHbIMEH KaTap, 3epTTey
HOTHWXKeJlepl cayJaHblH allbIKThIFbl MeH JICY¥-Ffa MyllesliKk cayfaHblH KeJieMiHe OH acep eTeTiHiH
kepceTei. OcbLIalIIa, €Ki KaKTaH Jia cay/laHbl alllyFa OaFbITTAJFAaH casicaT cay/ia ollepalusIapbIHbIH
KeJIeMiH edyip apTThipaAbl. OcblFaH 6allJIaHBICTHI cay/la casicaThlH JUOepanu3anusaayibl KyLenTy
’KoHe o2JIEMJIK cayjara OeJiceHJi KATBICYAbl KEHEUTYy YChIHbLIAJbL BymaH 6acka, OpTanblK A3us
eJiiepi MeH 3KCIOPTTHIK, caJjiajiap *KoFapbl TEXHOJIOTHUAJBIK TayapJaapAblH 3KCIOPTbhIH KEHEUTY KoHe
dpTapanTaHAbIPY YILIiH KOChIMIIIA KajlaM/iap *kacaybl THUic. Bacekere KabineTTi XxaablKapasiblK HaphIK
@3apa cayZa KaTblHaCcTapblHA TeH KYKbLJbl KATbICY YILiH »KaFAal >kacaiibl.

Tyiin ce3aep: Kpitall, OpTanbiK A3us, TpaBUTALUANBIK MOJeJb, aHbIKTAJFaH CaJbICTblpMaJibl
apThIKUIBLIBIKTAp, TEXHOJIOTUSJIBIK Cay/a, TaHe/Nb/liK IepeKTep.
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dakTopsl, onpeae/AIAe TEXHOJIOTHYeCKHe TOProebie noToku Kurtas co crpanamu
IlenTpasbHOM A3uM (CAC): moaxo/, ¢ MCN0JIb30BaHMEM NaHeJIbHOU rpaBUTALUM

AHHoOTanusA. llesb AAaHHOTO HCCIeOBAaHUS 3aKJ/IOYAeTcsl B aHaau3e (GaKTOpPOB, BJMSIOIIUX
Ha TEXHOJIOTUYECKHE TOPTroBble MOTOKU Mexay Kutaem u cTtpaHamu lleHTpanbHoit A3uum (CLA),
C aKIeHTOM Ha BbISBJE€HUE CPaBHUTEJbHbIX MPEUMYILIECTB U NPUMeHEHUEeM TIpaBUTAIMOHHOMN
MO/ieJIU C UCIOJIb30BaHUEM JIBYX METO/I0B OLlEHKU. B paboTe HCNoJib3yI0TCS MeTOJ, 06bIKHOBEHHBIX
HauMeHbIIUX KBazpaToB (OLS) u mnceBgoMakcuMasibHOe mpaBgomnonobue Ilyaccona (PPML) amas
aHasM3a JaHHbIX 3a nepuoy ¢ 2003 mo 2018 roa. Pe3ysnbTaThl rpaBUTALMOHHON MOJIe/IM IOKA3bIBAIOT,
YTO HU3KOTEXHOJIOTUYHbIE, CPEeJHETEXHOJIOTUYHble M BbICOKOTEXHOJIOTUYHbIE TOPTOBble MOTOKHU
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CMOCOOGCTBYIOT 3KOHOMUUYECKOMY Pa3BUTHI0 Kak KuTas, Tak U cTpaH lleHTpasbHON A3uH, B TO BpeMs
Kak reorpaduyeckas yiaJleHHOCTb OKa3bIBaeT HeraTUBHOE BJIMSIHYE Ha BCe TEXHOJIOTHYeCKHe TOProBble
notokd. MccienoBaHue BBISIBUJIO OTPULIATE/NbHOE BJIMSIHHE OOMEHHBIX KYpPCOB Ha JBYCTOPOHHIOIO
TOProBJIt0, 0cO6eHHO B cdepe cpeJHETEXHOJIOTUYHBIX U BbICOKOTEXHOJIOTUYHBIX TOBapoB. B To >xe Bpems,
TOPTOBJIA HU3KOTEXHOJOTMYHBIMHU TOBapaMHt NNPOJEeMOHCTPHUPOBAJ/Ia NOJI0XKUTENbHYI0 JUHAMUKY MEXAY
Kutaem u llenTpanbHo# A3ueil. KpoMe Toro, pe3y/ibTaThl Mcc/lel0BaHus I0Ka3bIBAIOT, YTO OTKPBITOCTD
TOpProBjy U 4ieHCTBO B BTO oka3bIiBalOT MO3UTHBHOE BO3JeWCTBHME Ha 0GbEMbI TOProBsu. TakuM
006pa3oM, NOJUTHKA, HallpaBJeHHas Ha OTKPbITHEe TOPrOBJIM C 00€UX CTOPOH, CYLeCTBEHHO NOBBIIIAET
06bEMBI TOPrOBbIX ONepaluid. B CBA3U C 3TUM peKOMeHAyeTcCsl YCU/IUTh JHbepasu3aliio TOProBon
IOJINTUKY U aKTHBHee y4acTBOBaTb B MHMpPOBOM ToprosJe. [loMmuMo 3Toro, ctpaHaMm lleHTpaibHOU
A31M M 3KCIIOPTHBIM OTpPaC/]AM CJeAyeT NMpPeANPUHATH JONOJHUTEJbHbIe Iard AJis pacllupeHUusd U
JrBepcuUKaLMU 9KCIIOPTa BbICOKOTEXHOJIOTMUHBIX TOBAPOB. KOHKYpeHTHBIN MeX/[yHapOHbIH PbIHOK
CO3JlaeT YCI0BHUA /11 PABHOIIPABHOI'0 YYaCTUSA BO B3AaUMHBIX TOPTrOBbIX OTHOLIEHUSAX.

KnrwueBsble cinoBa: Kutali, LlenTpasibHasa A3ud, rpaBUTalMOHHAsA MOJeJib, BblsIBJeHHble CPaBHU-
TeJIbHble TPEUMYILEeCTBa, TOPTOBJIA TEXHOJOTUAMHY, NaHeJbHbIE JAHHBIE.
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