
Research on the influence of international logistics 
cooperation on the regional economy 

Hongyu Chen1, a, Chen Zhang2, b, Wenwen Jiao3, * 

1Logistics Centre, Research Institute of Highway Ministry of China, Beijing, China 
2SINOTRANS LOGISTICS LTD, Beijing, China 

3Logistics Centre, Research Institute of Highway Ministry of China, Beijing, China 

ahongy.chen@rioh.cn 
bzhangchen2@cmhk.com 

*Corresponding author: ww.jiao@rioh.cn 

Abstract. This study examined the present state of economic growths in Korea 
and China. It also investigated the long term relationship between economic 
growth and logistics cooperation, assuming the situation of economic coopera-
tion between the two aforementioned countries would persist. Unit Root Tests, 
Eagle-Granger cointegration test were selected in the following econometric 
model. Economic growth and logistic development were represented by GDP and 
Turnover Index of Transportation freight volume respectively. The result shows 
the relationship between economic growth and logistics cooperation between 
China and Korea. According to the results of the model, increasing the growth 
has been realized in the development of logistics. To better take advantage of the 
China-Korea cooperation in logistics and transportation, new development pat-
tern is needed. 

Keywords: international logistics; regional economy; cooperation; Engle-
Granger tests 

1 Introduction 

As economy development in China gains momentum, the economic relationship be-
tween two countries will be future maintained and strengthened. As a result, the Korea-
China economic region has the possibility to rise as the third axis of the world economy 
by cooperating through economic integration. It is expected that the strong growth of 
China, steady growth of Korea, can extend the economic power of these two countries 
and allow the Great Tumen area to become one of the most dynamic economic regions 
of the world. 

Logistics is the management of the flow of material and related information between 
suppliers to consumers. It makes enormous improvements between the point of origin 
and the point of consumption. Logistics section plays an important role in regional 
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economic transactions, growth of trade and regional integration. With economic glob-
alization and the deepening of social division labor, logistics as a sophisticated organi-
zation and management technology, which showed more and more important strategic 
position in the economic development, and gradually cause for concern.  

Due to the geographical proximity and cultural bonds between China and south Ko-
rea, the economic integration of two countries has been progressively enhancing 
through the increase of intra-regional trade and logistics. The trade and logistics ex-
changes have been basically stable for over 20 years between China and south Korea, 
which firmly testified that the economy resilience and dependence leads to great 
achievement between China-south Korea economic and logistics cooperation. There 
has been a continuing goal for two countries to set up a free trade framework and 
reached free trade agreement until the Regional Comprehensive Economic Partnership 
agreement recently signed for three countries. It demonstrates the cooperation environ-
ment for cooperation of trade and logistics will further be promoted in the future.  

Thus the interaction between logistics and economic growth between two countries 
has become a hot research spot. 

2 Literature review 

Several researchers from East Asian countries have paid special attention to the close 
geographical location of Korea and China. With this physical feature, there are cur-
rently many precedent studies estimating the economic growth of East Asia through 
economic cooperation of Korea and China; they analyze the economic effects of the 
cooperation on each country by using qualitative and quantitative methods. Kim (2000) 
asserts on highlighting the experiences of EU and NAFTA’s economic cooperation 
when considering the political and economic distinctiveness of East Asia 1. He also 
maintains that a special model be designed to apply to the geographical feature of East 
Asia. By using actual data on past events related to existing free trade agreements 
(FTAs), Lee et al. (2004) studied how the FTAs between Korea and China contribute 
to the economic growth of each country 2. They also developed a methodology to ex-
plore the trade creation effect of the three countries. Lee et al. (2004) expects that the 
FTAs of the three countries would promote growth for each state, with the effect on 
Korea the largest. In another research 3, Lee & Wang (2004) analyzed the relationship 
of trade structure with economic growth by focusing on the change of trade structure; 
the dynamic panel model has been used for this purpose 4. Lee, Hongshik et al. (2004) 
analyzed the effects of changes in the trade structure across Korea, Japan, and China 
by contracting the FTA of each country’s economic growth 5. They concluded that FTA 
contracts have a positive effect on the three countries’ economic growth.   

Bayraktutan (2012) believed that improvements in logistics contribute to production 
and consumption in economic activities 6. Thus logistics plays an important role in 
economy boosting and industrial development. Held et al., (2000) concluded that the 
regional logistics is critical in the development of regional economy in a way of im-
proving logistic infrastructure and services 7. Wen-Jie Zhang (2002) made a theory 
research on relationship between economy globalization and logistics development by 
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analyzing profit and core competence in regional companies through the economy de-
velopment of Chinese logistics market 8. Gong Zhong (2003) established a model to 
testify the core inner causes of regional logistics and regional economic growth by se-
lecting freight, freight turnover, logistics network as variables 9. Li and Zhang (2007) 
evaluates the regional logistics adaptability by figuring out the correlation between the 
regional logistics and the regional trade. Region’s trade volume and its indicators of 
logistics growth were selected in regression models 10. 

3 Analysis 

3.1 Methodology 

The relationship between economy and logistics will be investigated in time series us-
ing Unit root tests and Cointegration test. The most commonly used techniques are 
Dickey-Fuller, Augmented Dickey Fuller and Phillips-Perron tests. Trade volume and 
freight volume were chosen as two variables in this study. Data is derived from custom 
data database in China and South Korea, UN database, ITF (International Transport 
Forum) dataset, ASEAN StateDataPortal. The following analysis shows two variables 
are firmly cointegrated in long run.  

3.2 Test 

First, analyzing the impact of logistics cooperation on bilateral trade between countries. 
Due to the impact of logistics cooperation between countries through preferential poli-
cies will reduce logistics costs, it leads to a reduction in trade-friendly costs, and deep-
ening in the division of labor on trade production of Chinese products. The volume of 
freight and the amount of intermediate goods traded between two countries are chosen 
as the variables. 

Table 1. Total volume of Trade and Freight between China and Korea 

YEAR TOTAL VOLUME OF 
TRADE 

(One hundred million 
U.S. dollars) 

TOTAL VOLUME 
OF FREIGHT 
(millions tons) 

2010 188,411,436 3,595,643 
2011 220,617,247 3,860,570 
2012 215,107,159 4,492,765 
2013 228,922,375 5,437,040 
2014 235,369,927 5,833,506 
2015 227,374,209 4,804,376 
2016 211,413,101 5,523,681 
2017 239,980,114 5,592,285 
2018 268,613,647 5,982,010 
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2019 243,431,269 6,551,384 
2020 241,450,090 7,189,911 

In order to eliminate the different variances in the data, and make each time series 
data after processing will not change    its own nature and interrelation, we firstly take 
the natural logarithm of the variables. 

Table 2. Natural logarithm of two variables 

YEAR LOG 
(TRADE) 

LOG 
(FREIGHT) 

2010 19.054 15.095 
2011 19.212 15.166 
2012 19.187 15.318 
2013 19.249 15.509 
2014 19.277 15.579 
2015 19.242 15.385 
2016 19.169 15.525 
2017 19.296 15.537 
2018 19.408 15.604 
2019 19.310 15.695 
2020 19.302 15.788 

Because the time series itself is unstable, and the test results may appear the phe-
nomenon of "pseudo-regression", before doing the cointegration test, the data will be 
tested using ADF unit root test to testify its stationarity.  

First of all, carry out the logarithmic single root test for the freight volume of China 
and South Korea: 

 
Fig. 1. China-Korea freight volume ADF Unit Root Test 
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Fig. 2. China-Korea freight volume Unit Root Test in first difference 

As can be seen from the above figure, after taking the Unit Root Test in first difference 
of the logarithmic sequence of freight volume between China and South Korea, the 
result of t statistics is-5.088, which is less than the critical value of ADF with a confi-
dence degree of 95%. At the confidence level of 95%, the absolute hypothesis is re-
jected, Sequence is stationary. 

We then take the unit root test for the logarithm of trade volume between China and 
Korea. 

 
Fig. 3. China-Korea trade volume ADF Unit Root Test 
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Fig. 4. China-Korea freight volume Unit Root Test in first difference 

It can be seen from the above figure that after the unit root test in first difference, the t 
statistic is—4.19, which is less than the critical value of ADF with a confidence degree 
of 95%. At the confidence level of 95%, the sequence is stable.  

From the above test results, it can be concluded that the freight and trade series var-
iables is stable in confidence of 95%.  

Therefore, the cointegration Engle-Granger test can be carried out on the basis of the 
Unit Root Test in first difference. 

 
Fig. 5. The cointegration test of freight and trade volume 

The Equation can be achieved: 
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𝐼𝑛𝑇 = 16.574𝐼𝑛𝐹𝑇 + 1.37 ∗ 108                                          (1) 

(3.223)            (4.721) 

𝑅 − 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 = 0.536                                               (2) 

𝐹 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 = 10.392                                               (3) 

𝐷 −𝑊 = 1.797                                     (4) 

The data in parentheses is the statistical value of the corresponding estimator t.  
Through the above regression analysis, it can be seen that the capabilities of fitness 

of the equation has reached a acceptable level, F statistics show that the equation is 
established.  

𝑒 = 𝐼𝑛𝑇 − 16.574𝐼𝑛𝐹𝑇 − 1.37 ∗ 108                               (5) 

We test the stability of e by making an ADF unit root test, the results shows as fol-
lowing: 

 
Fig. 6. The unit root test  

As can be seen from the above figure, the residual el has passed the unit root test at the 
5% level, so the residual sequence is a stationary sequence. As a result, there is a long-
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term cointegration between the sequence of the freight volume and the sequence of 
trade volume between China and South Korea. The volume of freight and trade between 
China and Korea are cointegrated. 

This shows that there is a possible relationship between the freight volume and the 
trade volume of goods between South Korea and China.  

In the long run, for every additional unit of freight volume, the trade volume will 
increase by 16.573 units. 

4 Conclusion 

The logistics industry is undergoing a rapid growth in recent years in Asia especially in 
China and Korea due to the prosperous development of Asian regional cooperation. 

This result shows the long-term relationship between GDP (represent to economic 
growth) and freight (represent to logistics cooperation) between China and Korea. So, 
a one unit change of freight volume resulting changes of 16.573 units of trade volume. 
According to the results of the model, increasing the growth has been realized in pro-
moting development of logistics.  

The recommendation is deepening bilateral cooperation mechanism on transporta-
tion and logistics in ways such as Neal-Net etc. To better take advantage of the China-
Korea cooperation in logistics and transportation, new development pattern is needed. 

The panel data analysis does not show a precise interrelation between logistics and 
regional economy. We propose to specify the relationship in future studies. The de-
pendent variable will be expanded by testing more inner factors that contributed to 
boosted economy. 
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