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Introduction
Trade promotes economic (Drelich-Skulska 
& Domiter, 2018; Skulski, 2018; Bobowski, 
2018), social (Radukic et al., 2019) and 
environmental (Munir & Ameer, 2018; Tao et al., 
2017) interactions. The conceptual category of 
service trade has two different interpretations, 
broad and narrow. In a narrow sense, trade in 
services refers to activities in which a country 
meets the specifi c needs of other countries in 
a way that provides direct services and is paid 
in the course of the transaction. In the broad 
service trade, it includes both tangible activities 

and various intangible activities that complete 
the transaction without direct contact between 
the service provider and the user. Unless 
otherwise stated, trade in services usually 
refers to concepts in a broad perspective.

A large number of empirical studies have 
shown that trade in services can promote 
national economic growth, increase total factor 
productivity, and promote the upgrading of 
industrial structure (Robinson, 2002; Weiss, 
2010). Moreover, the development of trade in 
services can also increase the ability of countries 
to participate in international division of labor, 
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reduce the cost of production and transactions, 
and raise the level of social welfare. Therefore, 
how to promote the development of trade in 
services has become one of the hot issues in 
this fi eld.

In recent years, the study of the issue 
of service trade from the perspective of cost 
has emerged as a new trade. The cost of 
trade has already become the core content 
of international trade theory. It is the key to 
correctly understanding the location choice, 
industrial space gathering and corporate 
heterogeneity in the new and the new-new 
trade theories. Hummels (2001) argued 
that trade costs are indispensable in the 
construction of international trade models, and 
all empirical analysis results require trade costs 
to be verifi ed. In addition, scholars in the fi eld 
of economics have reached consensus on the 
importance of trade costs, Obstfeld and Rogoff 
(2000) considered it to be the key to open 
economy macroeconomics, Novy (2013) also 
suggested that trade costs will play a central 
role in building the micro-foundation of new 
open macroeconomics.

As one of the world’s largest economic 
entities, the cooperation between the EU and 
China in international trade has been close. 
Statistics from the Eurostat show that the 
bilateral trade in services between China and 
the EU reached 77.3 billion euros in 2017, an 
increase of 18.92%.

At the same time, since the “One Belt, 
One Road” initiative, China’s service trade 
cooperation with countries along the “Belt 
and Road” has made rapid progress. As an 
important member of the European Union 
and one of the G7 group of countries, Italy 
offi cially joined the “Belt and Road” program 
on March 23, 2019, which is bound to bring 
demonstration effects to other EU countries. All 
of this means that cooperation between China 
and EU member states will be closer and the 
development of trade in services will be deeper. 
It is therefore necessary to study the trade in 
services between China and the EU, which 
will help us understand the characteristics of 
bilateral service trade and provide decision 
support for the formulation of China-EU trade 
policy.

To expand the openness of the service 
industry and to increase the share of trade 
in services between China and the EU, this 
paper studies the cost and its factors of bilateral 

trade in service, and the measures to reduce 
the cost.

The rest of the paper is organized as follows. 
Section 1 reviews the research on service trade 
costs. A measurement method of service trade 
cost is introduced in Section 2. The calculation 
and analysis of the cost of bilateral service 
trade is conducted based on the trade data 
between China and EU member countries from 
2005–2017. Drawing on relevant theories, the 
factors affecting the cost of bilateral service 
trade are explained in Section 3. An econometric 
model of bilateral service trade costs between 
China and EU member states is constructed 
in Section 4. We study the infl uencing factors 
of service trade cost from a holistic perspective, 
and analyze the infl uencing factors of bilateral 
service cost among sample countries with 
different economic development levels based 
on the grouping perspective. Conclusions and 
recommendations are presented in Section 5.

1.  Literature Review
 Andersen (2004) argued that trade costs refer 
to the sum of production costs and all other 
costs paid by consumers to obtain goods or 
services, usually including tariffs, distance 
costs, information costs, contract execution 
costs, and so on.

In the existing research, the calculation 
method of trade cost can be divided into 
two major categories: direct measurement 
and indirect measurement. The former has 
a relatively large limitation and is only applicable 
to certain types of trade activities. The latter 
includes two types: trade costs inferred from 
price or those inferred from trade fl ow.

Due to the heterogeneity of market structure 
between countries, the poor comparability of 
service prices, the diffi culty of data acquisition, 
and so on, it is diffi cult to apply the inference 
trade cost from price when calculating the 
cost of bilateral service trade. Therefore, it can 
only be applied to the calculation of domestic 
trade costs. By measuring the impact of trade 
costs on trade fl ows, the scale of trade costs is 
derived, which is the basic step of the inference 
of trade cost from trade fl ow.

A gravity model is the theoretical basis of 
the inference trade cost from trade fl ow, for 
example, sees McCallum (1995) and Rose 
(2000). However, the traditional gravity model 
has two shortcomings. The fi rst drawback 
is that it requires an assumption of the main 
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components of trade costs, which may lead 
to biases in the cost estimates. The second 
drawback is that the traditional gravity model 
does not consider the impact of multilateral 
resistance on trade costs, leading to a lack of 
theoretical foundation at the micro level.

In response to the two defects mentioned 
above, relevant scholars have conducted 
extensive research on the basis of the traditional 
gravity model. Wincoop and Anderson (2003) 
and Novy (2006) incorporated multilateral 
resistance into the model and constructed 
a modifi ed general equilibrium model, but the 
bilateral trade costs are set to be symmetrical. 
However, due to the diffi culty in obtaining data 
such as multilateral resistance, this model 
cannot be used to solve the export trade cost.

Drawing on the modeling ideas of Head 
and Ried (2001) and Dixit-Stiglitz’s increasing 
returns to the home market, Novy (2008) 
proposed a modifi ed general equilibrium model. 
Based on Ricardo’s comparative advantage 
theory and theories of heterogeneous fi rms 
and trade, Novy (2013) further improved the 
theoretical basis of Novy (2008) by drawing 
on the Easton and Kortum (2002) and Melitz 
and Ottaviano (2008) models. Novy (2013) not 
only overcomes the shortcomings of the micro-
theoretical foundation and the symmetry of the 
traditional gravity model, but also takes the 
basic idea of the comparative advantage and 
heterogenous fi rm trade theories into account, 
this model has therefore been widely used.

In recent years, research on the cost of 
China’s service trade has gradually increased, 
but most research has adopted the model 
proposed by Novy (2013). Zhang and Jiang 
(2019) measured the cost of bilateral service 
trade between China and OECD member 
countries from 2000 to 2016. The results 
revealed that the cost of bilateral service trade 
is basically declining. Tu (2016) measured 
the bilateral service trade costs of China and 
its major trading partners from 1995 to 2011, 
and argued that the cost of bilateral service 
trade showed a trend of gradual decline. Wan 
and Rao (2017) estimated the cost of bilateral 
service trade between China and OECD 
countries from 2000 to 2014, and analyzed 
the infl uencing factors. The results indicated 
that the cost of service trade between China 
and OECD countries is declining and has 
signifi cant potential for further decline. Hao and 
Jiang (2019) investigated the cost of trade in 

services between China and 21 OECD member 
countries, and their conclusions are consistent 
with Tu (2016) and Wan and Rao (2017).

Some scholars have studied the infl uencing 
factors of service trade activities. King (2018) 
conducted empirical studies using Mongolia 
and Chinese Taipei as examples. The results 
revealed that information technology, diplomacy, 
liberalization, and privatization are the main 
factors affecting service trade activities. 
Nordas (2018) used the Nordic countries as 
an example to assess the relative importance 
of institutional, cultural, and policy issues 
in advancing the integration of service markets, 
and concluded that service market integration 
may be more dependent on institutional and 
cultural factors. Gervais (2018) estimated the 
impact of national policies on trade in services. 
The results indicated that policy barriers are 
an important factor affecting the scale of trade 
in services.

From the literature review, most of the 
existing literature is found to focus on the 
measurement of the cost of service trade, and 
lacks corresponding research in explaining its 
infl uencing factors. A large number of studies 
use the model proposed by Novy (2013) to 
measure the cost, but the accuracy of this 
method is worth discussing. Meanwhile, the 
dynamic changes of factors are not considered 
in the empirical model, and static regression 
methods are often used, the conclusions 
may therefore be questionable. In response 
to these problems, this study uses a sample 
of China and EU countries in 2005–2017 to 
adopt a new method to measure the cost 
of bilateral service trade. Based on the panel 
data model, the system generalized methods of 
moments (GMM) approach is used to analyze 
the main factors affecting the cost of service 
trade. According to the differences in economic 
development, a grouping model is established 
to discuss which factors will determine the cost 
of service trade in countries with different levels 
of economic development.

2.  Estimation of the Cost of Trade 
in Services between China 
and the EU 

2.1 Measurement Model
Although the method of Novy (2013) is widely 
used, it is diffi cult to fully obtain and unify the 
domestic trade data of trading partners, which 
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increases the diffi culty of measuring the cost 
of service trade. At the same time, it does not 
consider the difference between the import and 
export of trade costs and directly adopts their 
geometric mean as the estimation of service 
trade cost, which affects the accuracy of the 
calculation results.

Abulaiti (2013) followed the analytical 
framework of Anderson and Wincoop (2003, 
2004), who assumed that Armington’s (1969) 
world differs only by origin or producer, in which 
each country or economy can be treated as 
a company, with only the consideration of its 
external trading activities.

Let cij and Pij be the quantity and price of the 
products imported from country i to country j, 
and σ as the elasticity of substitution across 
goods. The total utility of constant elasticity 
of substitution (CES) consumption function of 
country j can be expressed as follows:

1
1max( )

. .
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i

ij ij j
i

c

s t P c M

                                                                     (1)

In Formula (1), Mj represents the total 
import of country j, which is the total expenditure 
of products supplied by other countries to 
country j. Assume that the world’s total exports 
and total imports are Xw and Mw respectively, 
and the total export of country i is Xi, then the 
following relationship is established:

 w i
i

X X  (2)
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Therefore, according to the solution of 
Formula (1), the import demand function of the 
country j for the products provided by the country 
i is obtained, and it can be expressed as:

1( )  i j ij
ij

w i j

X M t
X

X L   

(4)

It should be noted that Formula (4) is 
equivalent to the export function of country i 
to country j. In Formula (4), Xij represents the 

export of country i to country j, πi represents 
the multilateral resistance of country i in terms 
of exports, and Lj represents the multilateral 
resistance of country j in terms of imports.

Considering other countries as a whole, the 
world is divided into country i and country r, 
so that a two-country model of international 
trade is established. In this case, we can 
get two relationships: (i) the total export of 
country i is equal to the export of country i to 
country r; (ii) the export trade cost of country i 
is equivalent to the multilateral resistance of the 
country in terms of imports, and is equivalent to 
the multilateral resistance of country i in terms 
of exports. It can be expressed as Formula (5) 
and Formula (6).

Xi = Xir (5)

 ir r rt L 
 

(6)

Substituting Formula (5) into Formula (4), 
we can get Formula (7). Continuing to substitute 
Formula (6) into Formula (7) for further 
simplifi cation, and the results as Formula (8).
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Correspondingly, 1
rL  can be expressed 

as follows:

1 
 w r

r
w

X XL
X   

(9)

When expanding to multinational trade, 
the subscript r in Formulas (7), (8), and (9) is 
transformed into j. According to the principle 
of balance of imports and exports, Xw = Mw is 
established, combined with Formula (4), and 
we obtain:

1

( )
 

 
i j

ij
ij w i j

X M
t

X X M X  
(10)

where tij in Formula (10) represents the export 
cost of country i to country j.
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Compared with Novy (2013), the trade 
indicators used in Formula (10) are more 
accessible, so the Abulaiti (2013) model is more 
feasible in measuring trade cost. It should be 
noted that the result of Formula (10) is the cost 
of each country’s one-way export trade, not the 
geometric mean of bilateral import and export 
trade costs calculated by Novy (2013).Therefore, 
Formula (10) is more targeted, and the estimation 
of the cost of trade in services between China and 
EU member states is used in this study.

2.2 Sample and Data Research Results
Due to the limited availability of data, we 
select 27 EU member states as a sample in 
this study. And the sample countries include 
Austria, Belgium, Bulgaria, Cyprus, the Czech 
Republic, Croatia, Denmark, Estonia, Finland, 
France, Germany, Greece, Hungary, Ireland, 
Italy, Latvia, Romania, Lithuania, Luxembourg, 
the Netherlands, Poland, Portugal, Slovakia, 
Slovenia, Spain, Sweden and Britain (Britain is 
still in the transition period from Europe). The 
data on the trade in services traded between 
China and EU member states is from the UN 
Comtrade database. The total import and 
export volume, bilateral trade volume and total 
world exports are from the World Bank’s WDI 
database, and the data span is from 2005–2017.

2.3 Estimation of Service Trade Costs
This study uses a two-step approach to analyze 
the overall trend of service trade costs between 
China and the EU, and to further explore the 
heterogeneity of service trade costs between 
these. In the fi rst step, the EU is regarded as 
a country and Formula (10) is used to estimate 
the cost of service trade between China and 
the EU from 2005–2017. In the second step, 
we measured the service trade costs between 
China and EU member states separately, and 
the results are presented in Tab. 1.

Service Trade Costs between China and the EU
According to Fig. 1, the cost of trade in services 
between China and the EU shows a downward 
trend from 2005 to 2017. During this period, the 
cost of trade in services fell from 1.28 in 2005 to 
1.20 in 2017, a decrease of 6.25%. The service 
trade cost was the highest in 2005 and lowest 
in 2010 at 1.19.

The trend of changes in service trade costs 
between China and the EU can be divided into 
two phases. In 2005–2010, the cost of trade in 
services between China and Europe declined 
year by year, and the overall decline was 7%. 
In 2011, the cost of service trade rebounded 
and then continued its downward trend.

Fig. 1: The cost of trade in services between China and the EU from 2005 to 2017

Source: own elaboration
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The cause of this phenomenon can be 
explained by the continuing impact of the 
global fi nancial crisis that erupted in 2008. In 
order to cope with the economic weakness 
caused by the fi nancial crisis and attract more 
international investment and trade, China and 
the EU further reduced the policy barriers to 
service trade in 2010, which led to a signifi cant 
decline in the cost of bilateral service trade. 
The decline in service trade costs has led to an 

increase in service imports, and countries have 
implemented trade protection policies, such as 
green trade barriers to protect domestic trade. 
Therefore, in 2011, trade in services rebounded 
and increased again. In 2011–2017, the cost 
of service trade between China and the EU 
countries showed a downward trend again, with 
a decline of 4.8%, slightly lower than the decline 
between 2005 and 2010, indicating that there is 
still room for reduction in service trade costs.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 mean
AUT 1.29 1.20 1.25 1.22 1.20 1.17 1.24 1.23 1.26 1.18 1.21 1.19 1.21 1.22

BEL 1.25 1.23 1.22 1.15 1.17 1.12 1.19 1.19 1.28 1.29 1.26 1.29 1.25 1.22

BGR 1.25 1.18 1.25 1.28 1.27 1.35 1.43 1.41 1.36 1.32 1.28 1.24 1.23 1.30

CYP 1.07 1.06 1.04 1.39 1.51 1.51 1.65 1.39 1.27 1.20 1.15 1.10 1.05 1.26

CZE 1.25 1.28 1.35 1.36 1.27 1.21 1.32 1.28 1.25 1.13 1.15 1.12 1.09 1.24

HRV 1.27 1.22 1.21 1.28 1.19 1.47 1.45 1.21 1.32 1.36 1.26 1.26 1.24 1.29

DNK 1.00 0.97 0.96 0.98 1.00 0.95 1.02 0.99 0.97 0.96 1.03 1.01 0.99 0.99

EST 1.14 1.14 1.15 1.43 1.35 1.27 1.33 1.42 1.35 1.28 1.29 1.25 1.23 1.28

FIN 1.09 1.03 1.04 1.04 1.02 0.99 1.05 1.04 1.02 1.03 1.04 1.00 1.00 1.03

FRA 1.10 1.10 1.11 1.08 1.11 1.05 1.13 1.10 1.11 1.11 1.11 1.12 1.07 1.10

DEU 1.16 1.15 1.15 1.13 1.10 1.08 1.12 1.10 1.07 1.04 1.02 1.01 1.00 1.09

GRC 1.14 1.13 1.12 1.24 1.13 1.12 1.14 1.28 1.27 1.26 1.26 1.29 1.21 1.20

HUN 1.22 1.20 1.24 1.21 1.23 1.22 1.33 1.32 1.31 1.29 1.29 1.25 1.22 1.26

IRL 1.27 1.25 1.33 1.11 1.09 1.06 1.11 1.09 1.17 1.21 1.12 1.11 1.09 1.15

ITA 1.16 1.16 1.16 1.31 1.29 1.22 1.28 1.22 1.19 1.19 1.17 1.15 1.12 1.20

LVA 1.15 1.12 1.11 1.51 1.40 1.40 1.38 1.49 1.64 1.48 1.54 1.38 1.38 1.38

ROU 1.25 1.16 1.45 1.68 1.24 1.24 1.97 1.70 1.47 1.44 1.54 1.41 1.41 1.46

LTU 1.16 1.18 1.15 1.26 1.20 1.48 1.46 1.66 1.99 1.30 1.31 1.37 1.45 1.38

LUX 1.20 1.23 1.27 1.27 1.21 1.23 1.36 1.30 1.28 1.22 1.14 1.10 1.11 1.22

NLD 1.18 1.13 1.14 1.17 1.13 1.13 1.18 1.18 1.17 1.17 1.20 1.16 1.14 1.16

POL 1.54 1.71 1.20 1.22 1.39 1.35 1.42 1.40 1.40 1.35 1.33 1.31 1.24 1.37

PRT 1.27 1.26 1.25 1.67 1.74 1.25 1.41 1.40 1.38 1.37 1.31 1.25 1.22 1.37

SVK 1.33 1.28 1.26 1.29 1.26 1.22 1.31 1.31 1.49 1.49 1.44 1.38 1.17 1.33

SVN 1.27 1.28 1.27 1.56 1.54 1.48 1.55 1.49 1.44 1.42 1.36 1.28 1.26 1.40

ESP 1.11 1.10 1.12 1.14 1.11 1.07 1.15 1.15 1.21 1.27 1.22 1.17 1.17 1.15

SWE 1.25 1.07 1.12 1.08 1.05 1.02 1.08 1.09 1.12 1.16 1.09 1.07 1.09 1.10

GBR 1.25 1.24 1.22 1.19 1.19 1.16 1.26 1.26 1.26 1.28 1.26 1.24 1.22 1.23

Source: own

Note: The short name of each country adopts the three-letter code in accordance with international standards 
(ISO 3166-1:2006) in the paper.

Tab. 1: Cost of trade in services between China and EU member states (σ = 8)
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Cost of Trade in Services between China 
and EU Member States
From Tab. 1, we can fi nd that during 2005–2017 
the cost of trade in services between China 
and most EU member states declined. The 
cost of trade in services between China and 
developed countries in the EU is relatively low, 
such as Germany, Spain, the Netherlands, 
and so on; and the trade costs with relatively 
underdeveloped EU member states are higher, 
such as Lithuania, Latvia, Romania, and so on.

From the perspective of the cost of bilateral 
service trade with China, the countries with 
the largest declines were Poland, Ireland and 
Germany, which fell by 19.48%, 14.17% and 
13.79%, respectively. The countries with the 
largest increases were Lithuania, Latvia and 
Romania, which rose by 25%, 20% and 12.8% 
respectively.

Cost of Service Trade with Different Product 
Substitution Elasticity
Regarding the value of the elasticity of 
substitution across goods σ, most scholars set 
it between 5 and 10. Drawing on the practices 
of Anderson and Wincoop (2004), Shi (2008), 

Qian and Liang (2008), it is set to 8 in this 
study. To investigate the impact of the elasticity 
of substitution across goods σ on service trade 
cost, the service trade cost is also measured 
under the condition that the product substitution 
elasticity is fi xed to 5 and 10. The relevant 
results are presented in Fig. 2.

From Fig. 2, we can see that when σ is 5, 8 
or 10, the scale of service trade costs changes, 
but the trend of change is not affected, as 
shown by the fact that the three curves in 
the fi gure are basically parallel. This shows 
that when the elasticity of substitution across 
goods changes, the trend of service trade costs 
between China and the EU does not change 
substantially. Therefore, it can be considered 
that the elasticity of substitution across goods 
is not a factor in the cost of service trade. 
Therefore, what factors will affect the cost of 
service trade? The remainder of this paper will 
focus on this issue.

3. Factors Affecting the Cost 
of Trade in Services

According to Anderson’s (2004) defi nition of 
trade cost and researches by other scholars, 

Fig. 2: The cost of trade in services between China and the EU from 2005 to 2017

Source: own elaboration
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the infl uencing factors of service trade cost 
can be divided into spatial distance, economic 
development level, service restriction, 
infrastructure and human capital endowment.

3.1 Spatial Distance
In the traditional gravity model, spatial distance 
is considered to be one of the important 
reasons for the increase or decrease of trade 
fl ow, because transportation cost is a part of the 
trade cost of goods. Similarly, in the research 
framework of new economic geography, trade 
costs are considered to be the key to the choice 
of business location, and the aggregation or 
diffusion of economic activities (Fujita, 2001). 
Therefore, trade costs and trade fl ows are 
affected by geographical distance. In service 
trade activities (such as transportation services, 
education abroad, tourism, etc.), spatial 
distance also affects the cost of trade.

Therefore, we propose hypothesis 1: Spatial 
distance has a positive impact on the cost of 
trade in services. Drawing on the treatment 
method of Kan dilov and Grennes (2010), the 
geographical distance between the capitals 
of the two countries is used as a measure of 
spatial distance.

3.2 The Economic Development Levels
According to the Linder Hypothesis, that is, 
the theory of preference similarity (Linder, 
1961), if the economic development levels of 
the two countries are closer, the possibility of 
intra-industry trade between the two countries 
will increase. Income levels are an important 
indicator of a country’s economic development 
and a major factor in determining the country’s 
demand structure. When the income levels 
of the two countries are closer, their market 
demand structure will be more similar, the trade 
volume between the two countries will increase, 
and the trade cost will tend to decline.

Therefore, we propose hypothesis 2: The 
difference in economic level has a positive 
impact on the cost of trade in services. 
According to the theory of preference similarity, 
the per capita gross national income ratio (per 
capita GNI ratio) is chosen as an indicator to 
measure the difference in economic levels 
between countries.

3.3 Service Restriction
Service restrictions refer to barriers to trade in 
services arising from a country’s restrictions 

on certain services in other countries or the 
manner in which they are provided. It will 
lead to narrower service channels and market 
segments, thus reducing the amount of trade 
in services and increasing the cost of service 
trade.

Based on the explanations mentioned 
above, we propose hypothesis 3: Service 
restrictions have a positive impact on service 
trade costs. Drawing on the recommendations 
of Tu (2016), we select service trade openness 
as a surrogate indicator of service limitations. 
The openness of trade in services is expressed 
as the ratio of total trade in services to the 
country’s GDP.

3.4 Infrastructure
According to the new factor theory of international 
trade, infrastructure, which facilitates the fl ow 
accumulation, and cultivation of elements, 
is necessary for a country to carry out trade 
activities. Infrastructure can directly affect the 
accumulation of factors in fi xed assets, improve 
the service function of infrastructure, and 
reduce the production and transaction costs 
in the trade process. A well-developed public 
infrastructure saves inventory management 
costs and helps companies adjust production 
factors in a timely manner based on market 
demand, thereby reducing adjustment costs 
in the trade process (Serrano, 2002; Shirley & 
Winston, 2004). Information infrastructure can 
accelerate information interaction, increase 
transaction effi ciency, reduce communication 
costs in the trade process, and expand the 
range of traded goods and the scope of trading 
countries (Donaubauer, 2018).

Based on the two aspects mentioned 
above, we propose hypothesis 4: Infrastructure 
has a negative impact on service trade costs. 
Drawing on Limao and Venables (2001) and 
Francois and Manchin (2007), railway density, 
Internet users and urbanization rate are selected 
as indicators for measuring infrastructure.

3.5 Human Capital Endowment
The export sector of trade in services usually 
undergoes a shift from the traditional to the 
modern service trade industry and the human 
capital-intensive service industry becomes the 
main carrier of service trade exports. According 
to factor endowment theory, countries 
with relatively strong human capital have 
comparative advantages in human  capital-
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intensive industries. Costinot (2009) argued that 
the increase in the stock of human capital will 
help accelerate the upgrading and application 
of technology, deepen the division of labor and 
improve production effi ciency, thereby reducing 
the cost of trade in services.

Therefore, we propose hypothesis 5: Human 
capital endowment has a negative impact on 
the cost of service trade. Regarding the choice 
of metrics for human capital endowment, we 
use the education rate (university or above).

4. Empirical Analysis
4.1 Model Setting and Variables
New trade theory posits that the exports of 
enterprises are characterized as continuous. 
Therefore, the cost of service trade in this period 
may be affected by the previous period. If this 
feature is not considered when building the 
model, it will cause bias in the model estimation 
results. In order to establish a dynamic panel 
data model, the lag variable of the previous 
export trade cost of service trade between 
China and its trading partners is included in 
the regression Formula. The advantage is that 
it can refl ect the continuity of the cost of trade 
in services between China and EU member 
states. Combined with the analysis of the 
factors affecting the cost of trade in services 
mentioned above, the econometric model is set 
as follows.

0 1 1ln cos ln cos lnijt ijt ijt t dist       (11)
2 3ln( ) ln( )jt it it j ty y open open    

4 5ln( ) ln(int int )it jt it jttra tra      

6 7ln( ) ln( )it jt it jturb urb edu edu       

In Formula (11), the subscript i represents 
China, j represents the EU member state, and 
t represents time. The explanatory variable 
is cos t, which represents the cost of service 
trade between China and EU member states. 

In the explanatory variables, dist represents 
the geographical distance between China and 
EU member states, replaced by the distance 
between the capitals of the two countries; yjt / yit 
represents the ratio of per capita GNI between 
EU member states and China during t period. 
open, tra, int, urb, and edu represent service 
trade openness, railway density, number of 
Internet users per million people, urbanization 
rate, and education level, respectively.

Since this study examines the bilateral 
service trade costs of China and EU member 
states, referring to the method of Tu (2016), 
the products of open, tra, int, urb, and edu 
of China and EU member states are taken 
as corresponding variables. ε represents the 
error term. To eliminate the effects of potential 
heteroscedasticity in Formula (11), we apply 
logarithmic processing to all variables.

The geographical distance data (variable 
dist) is taken from the CEPII database. Other 
variables in Formula (11) are from the World 
Bank’s WDI database.

4.2 Methodology
Overall Estimation and Group Estimation
In the empirical analysis using Formula (11), 
we use the overall perspective to treat the 
EU as a country and examine the factors that 
determine the cost of trade in services between 
China and the EU. At the same time, to explain 
the differences in the factors affecting the 
cost of trade in services at different stages of 
economic development, we use Formula (11) 
for group estimation.

Specifi cally, the EU member states are 
divided into three groups according to the per 
capita national income of each country, namely, 
the high-income group (GNI per capita is more 
than 40,000 US dollars), the medium income 
group (GNI per capita is between 20,000 and 
40,000 US dollars), and the low-income group. 
(GNI per capita is less than $20,000). The 
results of the grouping are listed in Tab. 2.

High income countries AUT, BEL, DNK, FIN, FRA, DEU, IRL, LUX, NLD, SWE, GBR

Medium income countries CYP, CZE, GRC, ITA, PRT, SVN, ESP

Low income countries BGR, HRV, EST, HUN, LVA, ROU, LTU, POL, SVK

Source: own

Tab. 2: Grouping of sample countries
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Estimation Method
Formula (11) includes variables that are 
endogenously related to the cost of service 
trade, such as the lag of service trade costs, 
the per capita GNI ratio, and so on. Therefore, 
it is necessary to consider the endogeneity 
of the econometric model. Considering the 
advantages of the system GMM approach, we 
use it to conduct parameter estimation (Blundell 
& Bond, 1998).

The key to application of the GMM is to 
test whether the residual term has sequence 
correlation and whether the selection of 
instrument variables is reasonable. Therefore, 
the Arellano-Bond Test and Sargan-Test 
are used to test the model in this study. 
Meanwhile, stepwise regression is used to 

test the robustness of the model. The results 
of parameter estimate of the regression 
model obtained using Stata13.0 software are 
organized into Tab. 3 and 4.

According to Tab. 3 and 4, we fi nd that the P 
values of Arellano-Bond AR (1) and AR (2) tests 
of models (a) to (g) are all greater than 10%, 
which indicates that the test results are not 
signifi cant. We can therefore conclude that there 
is no second-order correlation in the residual 
sequence, whether in the global regression 
model or the group regression model. The P 
value of the Sargan-Test is greater than 10%, 
which indicates that the instrumental variables 
are not over-identifi ed. In summary, GMM is 
applicable in models (a) to (g).

(a) (b) (c) (d) (e) (f)

ln cos tijt–1

0.433*** 0.006*** 0.001*** 0.002*** 0.002*** 0.003***
(0.000) (0.000) (0.000) (0.008) (0.000) (0.000)

ln dist tijt

0.012* 0.109*** -0.114*** -0.003* -0.110** -0.08**
(0.264) (0.000) (0.009) (0.324) (0.061) (0.049)

ln(yjt / yit)
0.062** 0.018*** 0.026*** 0.08*** 0.003*** 0.05***

(0.036) (0.001) (0.008) (0.000) (0.000) (0.008)

ln(openit * openjt)
-0.145*** -0.144*** -0.144*** -0.144*** -0.144***
(0.000) (0.000) (0.000) (0.000) (0.000)

ln(intit * intjt)
-0.002*** -0.003* -0.003*** -0.04***
(0.000) (0.391) (0.000) (0.007)

ln(trait * trajt)
-0.0002** -0.001** -0.001**
(0.032) (0.039) (0.034)

ln(urbit * urbjt)
-0.005** -0.03**
(0.043) (0.022)

ln(eduit * edujt)
-0.006**
(0.017)

constant _
0.284** 0.305*** 0.408*** 0.458*** 0.388*** 0.136***

(0.042) (0.001) (0.000) (0.000) (0.009) (0.007)
Sargan test (0.165) (0.283) (0.467) (0.358) (0.637) (0.635)
Arellano-Bond 
AR(1) test (0.241) (0.132) (0.259) (0.275) (0.128) (0.119)

Arellano-Bond 
AR(2) test (0.324) (0.483) (0.391) (0.514) (0.535) (0.659)

Source: own elaboration

Note: (i) *, ** and *** indicate that the parameter is signifi cant at the signifi cance level of 10%, 5% and 1%, respectively.
 (ii) The number in parentheses is the p value.

Tab. 3: Parameter estimation used by stepwise regression
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4.3 Analysis of the Estimated Results
Overall Regression Results
The overall regression results are presented in 
Tab. 3. As a result of the stepwise regression 
method, column (a) in Tab. 3 is a basic model 
for explaining the cost of service trade using the 
lag phase of service trade cost, geographical 
distance, and per capita GNI ratio. Columns (b) 
through (f) respectively represent the results 
of the estimation based on model (a), adding 
other explanatory variables one by one.

According to model (f) in Tab. 3, the 
regression coeffi cient of the variable ln cos tijt–1  
is found to be signifi cantly positive. It shows 
that the lagging variables of the bilateral service 
trade costs between China and the EU are 
positively correlated with the current variables. 

This means that the dynamic inertia of service 
trade costs is an important factor in maintaining 
the cost of bilateral service trade between 
China and the EU.

The regression coeffi cient of the variable 
ln(yjt / yit) is signifi cantly positive, which 
indicates that the bilateral service trade costs 
of China and EU member states are positively 
correlated with the per capita GNI ratio. The 
policy implication is that the cost of trade in 
services between China and the EU countries 
with similar economic levels is low, which 
verifi es the “Lind effect” (hypothesis 3).

The regression coeffi cient of the variable 
 ln(openit *openjt), which measures the service 

restriction, is signifi cantly negative, indicating 
that the bilateral service trade costs of 

EU
(f)

High income
countries (g)

Median income
countries (h)

Low income
countries (i)

ln cos tijt–1

0.003*** 0.013*** 0.007*** 0.015***
(0.000) (0.000) (0.000) (0.000)

ln dist tijt

-0.08** -0.001** -0.002*** -0.003***
(0.049) (0.031) (0.001) (0.007)

ln(yjt / yit)
0.05*** 0.07*** 0.03** 0.06

(0.008) (0.004) (0.029) (0.52)

ln(openit * openjt)
-0.144*** -0.017*** -0.218*** -0.273***
(0.000) (0.000) (0.001) (0.000)

ln(intit * intjt)
-0.04*** -0.06*** -0.03** -0.01
(0.007) (0.003) (0.027) (0.625)

ln(trait * trajt)
-0.001** -0.003*** -0.02** -0.01
(0.034) (0.008) (0.042) (0.726)

ln(urbit * urbjt)
-0.03** -0.02** -0.04** -0.06
(0.022) (0.041) (0.034) (0.573)

ln(eduit * edujt)
-0.006** -0.01*** -0.005** -0.004
(0.017) (0.000) (0.039) (0.628)

constant _
0.136*** 0.195*** 0.384*** 0.283***

(0.007) (0.005) (0.000) (0.004)
Sargan-Test (0.635) (0.746) (0.647) (0.685)
Arellano-Bond AR(1) test (0.119) (0.368) (0.293) (0.341)
Arellano-Bond AR(2) test (0.659) (0.594) (0.653) (0.416)

Source: own elaboration

Note: (i) *, ** and *** indicate that the parameter is signifi cant at the signifi cance level of 10%, 5% and 1%, respectively.
 (ii) The number in parentheses is the p value.

Tab. 4: Parameter estimation after grouping samples
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China and EU member states are negatively 
correlated with the openness of service trade. 
The higher the openness of trade in services, 
the fewer service restrictions, and the lower the 
cost of service trade. Hypothesis 3 is therefore 
confi rmed.

The regression coeffi cients of variables such 
as Internet users ln(intit *intjt), railway density 
ln(trait *trajt) and urbanization  ln(urbit *urbjt) are 
negative. It shows that the cost of bilateral service 
trade between China and EU member states is 
negatively related to infrastructure construction. 
This indicates the popularity of Internet 
applications, the optimization of railway networks 
and the improvement of urbanization, innovating 
the content and methods of international service 
trade, improving trade effi ciency and thus 
reducing the cost of service trade.

The regression coeffi cient of the education 
rate used to measure human capital endowment 
is negative, indicating that the bilateral service 
trade cost is negatively correlated with human 
capital. It means that the increase in education 
rate will lead to the improvement of human 
capital endowment, promote the development 
of human capital-intensive service trade, and 
help reduce the bilateral cost of service trade.

From the absolute value of the regression 
coeffi cient, the variable with the largest 
coeffi cient is service trade openness, with 
a value of -0.144; the second is the per capita 
GNI ratio, with a value of 0.05. It is obvious from 
Tab. 3 that the service trade openness, the ratio 
of per capita GNI and the number of Internet 
users are the main factors affecting the cost of 
service trade.

Model Estimation Results for Sample 
Grouping
The models (g) to (i) in Tab. 4 are the results 
of regression estimation after grouping the 
samples. For comparison, we also included 
ungrouped regression estimates in the Tab. 4.

According to the parameter estimation 
results in Tab. 4, the regression coeffi cient 
of the variable ln(yjt / yit) in model (i) is not 
signifi cant, but it is signifi cant in models (g) 
and (h). It shows that when there is trade in 
services between China and the relatively 
underdeveloped EU member states, the income 
gap between countries will not affect the cost of 
service trade. The reason may be that China 
has a greater similarity with the economic 
structure of these countries.

The regression coeffi cients of variables 
such as the number of Internet users, railway 
density, and urbanization cannot pass the 
signifi cance test in model (i). This is due to the 
fact that infrastructure construction in the low-
income group is still insuffi cient, and the long-
term positive effect of infrastructure has not 
been fully refl ected.

The regression coeffi cient of the variable 
 ln(openit * openjt) 

is larger in models (h) and 
(i), which indicates that for the EU member 
countries of the median and low income groups, 
the service restriction can affect the cost of 
trade in service between them and China.

In models (g) and (h), the regression 
coeffi cient of the variable ln(eduit * edujt) 
is statistically signifi cant, does not pass the 
signifi cance test in model (i). It means that the 
impact of human capital endowment on the 
cost of service trade is heterogeneous among 
countries with different levels of economic 
development. This can be explained in two 
ways: (i) the dominant role of service trade 
in low-income countries is still the traditional 
sector, (ii) the lack of human capital investment 
leads to a lack of human capital endowment in 
low-income countries.

5. Conclusions 
and Recommendations

5.1 Conclusions
Based on the estimation of the cost of bilateral 
service trade between China and EU member 
states, this study empirically analyzes the 
factors affecting service costs from the 
perspective of the entire sample and various 
groups. The main conclusions are as follows.

First, the service trade costs of China and 
EU member states are generally declining, and 
there is signifi cant potential for further decline. 
In addition, the costs between China and the 
developed countries of the EU are generally 
low, while those between China and the 
underdeveloped countries of the EU are higher.

Second, from the results of the empirical 
model, service trade openness, per capita GNI 
ratio and Internet users are the most signifi cant 
in terms of service trade cost, while railway 
density, urbanization rate, and education rate 
also have certain infl uence on service trade 
cost. Distance is no longer the main factor 
affecting the cost of service trade.

Third, there are differences in infl uencing 
factors among countries with different level of 
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economic development. Between China and 
high-income countries of the EU, infrastructure 
and human capital endowments are important 
factors infl uencing the cost of bilateral service 
trade, and the per capita GNI ratio has 
a signifi cant positive effect on service trade 
costs, but these conclusions do not hold for 
China and low-income EU member states. 
Compared with the EU countries in the high-
income group, service restrictions have 
a greater impact on the cost of bilateral service 
trade in the medium and the low-income groups.

5.2 Recommendations
To reduce the cost and expand the scale of 
service trade between China and EU countries, 
based on the above analysis, this study puts 
forward the following recommendations.

First, the policy barriers to trade in services 
need to be eliminated, and the degree of 
liberalization of international trade in services 
should be greatly improved. Each country 
needs to increase the openness of the service 
trade market, improve the service trade 
cooperation mechanism through multilateral 
and bilateral consultations and negotiations, 
and form a consensus on the service trade tariff 
policy.

Second, each country should develop 
a focus on the development of service trade 
in line with the country. For countries with 
relatively developed economies, more attention 
should be paid to human capital investment, the 
development of human capital and knowledge-
intensive service industries should be 
vigorously promoted, and bilateral service trade 
should be conducted with China in the fi elds of 
fi nance, communications, scientifi c research 
and technical services. For countries with 
relatively less developed economies, trade with 
China should be vigorously developed in labor-
intensive service sectors with technological 
advantages.

Finally, each country should improve 
service trade infrastructure and increase 
support for new industries, technologies, 
and formats of service trade. To improve 
transaction effi ciency in service trade, the 
investment in transportation infrastructure such 
as railways, highways, ports and airports, and 
telecommunications infrastructure should be 
increased. The government should promote 
the integration of the Internet and service 
trade and support the development of service 

trade platform. In particular, China and the 
EU should encourage enterprises to engage 
in international cross-border e-commerce 
cooperation, establish new methods of 
cooperation in the fi elds of tourism, information 
services, education and training, and realize 
the sharing and complementary advantages of 
service trade resources.

This paper is supported by the Major Project 
of National Social Science Fund of China (No. 
16ZDA053) and the First Class Discipline of 
Zhejiang-A (Zhejiang Gongshang University-
Statistics).
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