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Abstract: Zhejiang Province is a coastal province with high degree of opening up and developed
economy, which has regional advantages. In the wave of globalization of service trade, the
development of service trade will bring new opportunities for its development. Based on Porter-DIA
model, this paper collects the data of Zhejiang Province from 2006 to 2017, calculates the
competitiveness of Zhejiang Province in service trade by using principal component analysis,
evaluates and analyzes it with objective numerical values, and clearly understands the
competitiveness of Zhejiang Province's service trade, so as to enhance the objective understanding of
the overall strength of Zhejiang Province's service trade.
1. Introduction
With the vertical and horizontal development of economic globalization in the 21st century, the
focus of global economic competition has been on service trade. Compared with service trade, the
importance of commodity trade is declining. The tertiary industry, represented by service industry,
has surpassed the primary and secondary industries in the world economy, replacing the material
production sectors such as agriculture and industry and becoming the fastest growing sector.
Zhejiang Province is located in China's coastal areas, and its economic development is not only in
the forefront of China, but also the development speed of international service trade is relatively fast.
According to relevant data, the total import and export volume of service trade in Zhejiang Province
in 2018 was 381.47 billion yuan, up 83.46% year on year (the total import and export volume of
service trade in Zhejiang in 2017 was 207.93 billion yuan), ranking fourth in China. Among them,
exports were 106.931 billion yuan, up 72.16% year-on-year, and imports were 274.539 billion yuan,
up 88.26% year-on-year. The proportion of service trade in Zhejiang Province in the whole country
increased from 4.42% in 2017 to 7.28%, an increase of 2.86 percentage points. The proportion of
service trade in Zhejiang province's foreign trade increased from 7.51% in 2017 to 11.80%, an
increase of 4.29 percentage points. Zhejiang's service trade surplus also increased from 1.5 billion US
dollars in 2007 to 18.3 billion US dollars. On the whole, the scale of international service trade in
Zhejiang Province shows a positive development trend. The development of service industry and
service trade in Zhejiang Province can undoubtedly enhance the competitive advantage of the
industry and promote the transformation and upgrading of the industrial structure.
(Data from Zhejiang Statistical Yearbook and Zhejiang Provincial Department of Commerce)
With the continuous opening and expansion of China's service market, the import of
knowledge-intensive and technology-intensive services will increase. This is conducive to improving
the competitiveness of Zhejiang's trade service industry and improving its industrial structure. When
studying the development of international trade service industry in Zhejiang Province, we can find
out the restrictive factors by understanding the achievements of Zhejiang Province. As China's major
trade province, how will Zhejiang's international trade service industry develop? What are the
advantages and differences compared with developed provinces and cities? This paper hopes to find
out the advantages and disadvantages of Zhejiang's service trade through principal component
analysis, and put forward the corresponding development strategy.
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2. Literature review
When evaluating the competitiveness of service trade, foreign scholars first pay attention to the
dependence on service trade, trade competitive advantage index (TC) and explicit advantage index
(RCA). Chen (2011) used TC index and MI index to evaluate the competitiveness of China's
knowledge-intensive service trade. The results show that China's knowledge-intensive service trade
is weak in competitiveness and low in development level.
Since the 21st century, foreign scholars have begun to study the influence of per capita income on
the development of service trade. For example, Goswami(2012) thinks that human capital is an
important factor affecting the competitiveness of service trade.
In the empirical research of service trade competitiveness, Porter (1900) put forward a
comprehensive and systematic analysis of the international industry competitiveness after comparing
the international competitiveness of more than 100 industries in ten countries, which has become an
important model to test the international competitiveness of various industries.
Domestic scholars began to study the competitiveness of service trade in 1990s. Professor Wang
Yaotian and Professor Zhou Hanmin pointed out the concept of service trade: "International service
trade can be divided into broad and narrow concepts. International trade in services in a narrow sense
is invisible, which refers to the direct export and import activities of services between countries that
meet the strict definition of services. The broad sense of international service trade includes not only
the output and input of tangible labor, but also the trading activities of intangible providers and users
without physical contact, such as satellite transmission and dissemination, patent technology trade,
etc. " Hai Yue (2010) used the theory of national competitive advantage to analyze the influence
mechanism of four basic factors and two auxiliary factors that affect the competitiveness of China's
knowledge-based service trade. At present, China's knowledge-based service trade is weak in
competitiveness, but has strong development potential. On the basis of summarizing the existing
literature, Zhou Lei and Zhu Kaiming (2005) proposed four aspects and six indicators to evaluate the
international competitiveness of service industry, namely, export market share index, trade
competitive advantage index and intra industry trade index, revealed comparative advantage and
competitive advantage index, and export income benefit index of service industry employment.
ZHENG Jichang and Xia Qing (2004) firstly analyzed the factors influencing the competitiveness of
China's service trade, and then analyzed the improvement of China's service trade competitiveness
from three aspects: Service Trade and goods trade, service industry development level and foreign
direct investment in service industry. Dong Xiaolin and Pang Xiaoxia (2007) compared and analyzed
the international competitiveness of China's tourism service trade by selecting 9 tourism service trade
powers as reference.
3. Empirical research
(1) Theoretical basis
According to Porter's Diamond Model (1990), the factors influencing the international
competitiveness of service industry mainly include production factors, demand conditions, related
industries and supporting industries, business strategies, government and opportunities. Various
factors influence each other, forming a mechanism similar to DIA model. According to the summary
of influencing factors of service trade in domestic and foreign literature research and Porter's DIA
model, this paper selects indicators from these five aspects to evaluate the service competitiveness of
Zhejiang Province.
(2) Index selection
① Factors of production. Factors of production are divided into primary factors of production and
advanced factors of production. Among them, the primary production factors mainly include natural
resources, geographical location, ordinary labor force and so on. Advanced production factors mainly
include advanced human capital, science and technology, etc. The specific indicators used are: the
gross value of the tertiary industry, the value-added index of the tertiary industry, the employment of
the tertiary industry, the proportion of the tertiary industry in GDP, the number of colleges and
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universities, the number of college students, the R&D investment and invention patent authorization,
and the total amount of foreign investment. Among them, the number of colleges and universities and
the number of college students represent the popularity of human capital and education, and the R&D
investment and the amount of invention patents represent the level of science and technology, all of
which belong to advanced production factors.
② Demand conditions. Domestic customers' demand for service products and residents' spending
power promote the development of service trade. The selected indicators are: per capita GDP and per
capita disposable income of cities and towns.
③ Related and supporting industries. Considering the availability of data and the main
composition of the tertiary industry in Zhejiang Province. Select the following indicators: tourism
income, investment in fixed assets, number of radio programs. At the same time, China's trade in
goods has a great influence on trade in services, and the export value of goods trade is taken into
consideration.
④ Enterprise strategy, structure and horizontal competition. According to the definition of
Porter-DIA model, the choice of enterprise strategy is the key to improve the international
competitiveness of enterprises. This factor is difficult to quantify, and it is not empirical analysis.
⑤ Government and opportunity. Government and opportunity are the auxiliary factors of service
trade competitiveness. This factor is explained by the total amount of foreign investment and the
number of public radio programs.
(3) Sample selection and data sources
Based on Porter's diamond model, the author selects 15 indicators to analyze the influencing
factors of service trade competitiveness. On the choice of the dependent variable, according to
people's university research team "the development of Chinese international competitiveness report
(2001) theme of the 21st century development of the research conclusion, competitiveness is
proportional to the exports, the export of service trade exports the proportion of positive role on the
international competitiveness, the strongest size available its quantitative measure of competitiveness,
and because the part of service trade exports affected by government intervention and small, so it can
be interpreted as variable (Y). Tertiary industry GDP (X1), GDP per capita (X2), per capita
disposable income of urban residents (X3), total foreign investment (X4), export volume of goods
trade (X5), number of college students (X6), foreign exchange earnings from tourism Income (X7),
R&D investment (X8), number of invention patents (X9), number of broadcast programs (X10),
number of colleges and universities (X11), value-added index of the tertiary industry (X12),
employment in the tertiary industry ( X13), investment in fixed assets (X14), and the proportion of
tertiary industry in GDP (X15).
The data comes from the Statistical Yearbook of Zhejiang Province over the years and other
statistical data published by Zhejiang Provincial Department of Commerce.
(4) Principal component analysis
Principal component analysis (PCA) uses the idea of dimension reduction to linearly transform the
original variables, reducing several original indicators into a few comprehensive indicators with
representative significance, and using variance to measure the information contained in the principal
component variables. They try to keep the original variable information as much as possible on the
premise of irrelevance. This method is beneficial to simplify the difficulty of problem handling, and
makes it easier for us to grasp the main indicators of research problems.
Based on the Statistical Yearbook of Zhejiang Province from 2006 to 2017 and other statistical
data published by Zhejiang Provincial Department of Commerce, this paper calculates the impact of
15 data indicators on the competitiveness of service trade in Zhejiang Province, and comprehensively
sorts and compares each indicator.
4. Model analysis
(1) Extraction of principal components
Table 1 is a list of the total variance in the original variables explained by principal component
analysis. It can be seen from Table 1 that the characteristic root of the first principal component is
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13.462, which explains 89.748% of the total variance of 15 original variables, and the cumulative
variance contribution rate is 89.748%. The characteristic root of the second principal component is
0.776, which explains 5.174% of the total variance of 15 original variables, and the cumulative
variance contribution rate is 94.922%. It can be seen from Table 1 that in principal component
analysis, two principal components are extracted, and the corresponding cumulative variance
contribution rate is 94.922%, indicating that the extracted principal components cover 94.922% of the
information of the original 15 variables.
Table 1 Explanation of total variance of principal component analysis
Initial eigenvalue
Element
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Total
13.462
.776
.480
.097
.079
.063
.026
.011
.004
.002
.000
1.785E-15
6.545E-18
-4.150E-17
-3.110E-16

Principal component extraction

Variance
Accumulation
Variance
Accumulation
Total
explanation rate %
%
explanation rate %
%
89.748
5.174
3.198
.648
.524
.422
.170
.072
.025
.016
.002
1.190E-14
4.363E-17
-2.766E-16
-2.074E-15

89.748
94.922
98.120
98.768
99.292
99.715
99.885
99.957
99.982
99.998
100.000
100.000
100.000
100.000
100.000

13.462
.776

89.748
5.174

89.748
94.922

(2) Principal component expression
Table 2 is the initial factor load matrix. Except the tertiary industry added value index, other
factors have higher loads on first principal component, which shows that first principal component
reflects the information of these indicators. The added value index of tertiary industry has a higher
load on the second principal component, which shows that the second principal component reflects
the information of this index. Therefore, it can be seen that extracting two principal components can
basically reflect all index information.
By dividing the data in Table 2 by the open square root of the eigenvalue corresponding to the
principal component, the coefficient corresponding to each index pair in the two principal
components can be obtained. The principal component expressions F1 and F2 can be obtained by
multiplying its coefficients with the standardized data.
F1 = 0.270ZX1 + 0.271ZX2 + 0.271ZX3 + 0.214ZX4 + 0.220ZX5 + 0.260ZX6 + 0.270ZX7
+ 0.271ZX8 + 0.270ZX9 + 0.265ZX10 + 0.250ZX11 − 0.225ZX12 + 0.266ZX13
+ 0.270ZX14 + 0.270ZX15

F2 = 0.083ZX1 + 0.058ZX2 − 0.032ZX3 − 0.084ZX4 + 0.641ZX5 − 0.222ZX6 + 0.104ZX7
+ 0.058ZX8 − 0.006ZX9 + 0.102ZX10 − 0.349ZX11 + 0.594ZX12 + 0.090ZX13
+ 0.117ZX14

In the first principal component F1, except for the added value of the tertiary industry, the rest are
all positive factors, and the factor loads are relatively large. Therefore, the first principal component
can be named the economic growth factor.
In the second principal component F2, the factors with larger loads are X5: total export volume of
goods trade and x12: the added value index of the tertiary industry. Therefore, the second principal
component can be named the tertiary industry factor.
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Table 2 Initial factor loading matrix
Element

Number of radio programs
Number of institutions of higher learning

1
.991
.996
.995
.786
.809
.953
.990
.996
.986
.971
.918

2
.073
.051
-.028
-.074
.565
-.196
.092
.051
-.005
.090
-.307

Tertiary industry added value index

-.824

.523

Employment in the tertiary industry

.975
.991
.990

.079
.103
.000

Gross output value of tertiary industry
Per capita GDP
Per capita disposable income of urban residents
Total foreign investment
Total exports of goods trade
Number of college students
Income from tourism
R&D investment funds
Authorized amount of invention patent

Investment in fixed assets
Proportion of tertiary industry in GDP

(3) Principal component regression analysis
The standard values of F1, F2 and dependent variable clothing trade export are regressed by
multiple linear regression, and the results are as follows:
Table 3 Model summary
Model
1

R
.780a

Adjusted R
square
.569

R square
.608

Wrong standard
skewness
.65646312

Table 3 is the summary table of the model, which is mainly the goodness-of-fit test of regression
equation. It can be seen from the table that R=0.780, which shows that there is a strong correlation
between independent variable and dependent variable. R square =0.608, indicating that the
independent variable can explain 60.8% difference of the dependent variable.
Table 4 Analysis of variance
Model
Sum of squares
Return
6.691
1
Residual
4.309
Total
11.000

df
1
10
11

Mean square
6.691
.431

F
15.525

Significant
.003b

Table 4 is the variance analysis table. It can be seen from the table that the value of f statistic is
15.525, and the significance probability is 0.001, which is less than 0.05. It shows that the linear
relationship between independent variable and dependent variable is very significant, and a linear
model can be established.
Table 5 Regression coefficient

1

Model
(constant)
F2

Normalization coefficient
Standard
B
error
6.499E-7
.190
9.396
2.385

Normalization
coefficient
Beta
.780

T
.000
3.940

Significant
1.000
.003

Table 5 is the regression coefficient table, and the model excludes collinearity F1. It can be seen
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from the table that the constant term of regression model is 6.499E-7 and the coefficient of F2 is
10.13. Therefore, the regression equation can be established: (the coefficient of constant term is
6.499E-7, which can be ignored)
ZY = 9.396F2

Substitute the expression of F2 into the above equation. The regression equation is reduced to:
Y=6.93X1+4.84X2-2.66X3-7.02X4+53.64X5-18.61X6+8.73X7+4.84X8-0.47X9+8.54X10-29.14X
11+49.65X12+7.50X13+9.78X14
According to the equation, the gross domestic product (GDP), per capita GDP, total export volume
of goods trade, income from tourism, R&D investment, number of radio programs, added value index
of the tertiary industry, employment of the tertiary industry and investment in fixed assets all promote
the total export volume of service trade. According to the coefficient, the order of contribution rate of
each factor to the total export volume of service trade is:
Gross output value of tertiary industry > total exports of goods > index of added value of tertiary
industry > investment in fixed assets > income from tourism > number of radio programs >
employment of tertiary industry > per capita GDP>R&D investment > proportion of tertiary industry
to GDP > invention patent authorization > per capita disposable income of urban residents > total
foreign investment > number of college students > number of colleges and universities.
5. Conclusion and suggestion
Based on the above analysis results, it can be found that the influencing factors of service trade in
Zhejiang province have the following characteristics:
(1)There are differences in the influence of specific indicators in factors of production. The
empirical results show that the development level of the tertiary industry has become the main source
of competitive advantage, among which the added value of the tertiary industry contributes the most
to the export of service trade. With the comprehensive upgrading of the world economy and industrial
structure, the economic development mode dominated by the tertiary industry will have a great
positive impact on the competitiveness of a province's service trade. Foreign direct investment index
coefficient is negative, the dependence on foreign capital in the development of service trade in
zhejiang province, in recent years, some domestic independent research and development, innovation,
the development of high-tech enterprises, greatly promote the trade in services international
competitiveness to promote the province, services industry began to change from quantity to quality
development.
(2) Demand conditions have a positive impact on international competitiveness. Where, the per
capita disposable income coefficient is positive, indicating that income and demand are closely
related. The increase of per capita income promotes the diversification of service consumption and
upgrading of the level of demand.
(3) Relevant and supporting industries are positively correlated with international competitiveness.
The proportion of tertiary industry in GDP plays a positive role in international competitiveness,
indicating that the development of service industry is the starting point and prerequisite of service
trade competitiveness. The export of goods trade has a driving effect on the export of service trade,
and the development of goods trade contains huge opportunities of service trade.
(4) The contribution rate of the number of broadcasting stations among government factors is
relatively high. The degree of openness of a province's service sector determines the possibility of the
country providing services to the international market and is an indicator of the degree of
liberalization of a province's trade in services. The number of broadcasting stations reflects the
transmission efficiency of information to some extent. The empirical results show that the
improvement of service trade competitiveness depends on the speed of information transmission.
From the above empirical analysis results, it is found that the development of various departments
in the tertiary industry has a great influence on the international competitiveness of Zhejiang's service
trade, and the importance of attracting foreign investment, developing higher education and training
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related talents should not be ignored. Accordingly, this paper puts forward the following suggestions:
(1) Vigorously promote the development of emerging service industries. For emerging service
industries such as finance, telecommunications and consulting, we should focus on the rationalization
of internal structure, increase investment in technology and capital, and make new technologies turn
into achievements faster.
(2) Integrate service-oriented enterprises to form a group of service enterprise groups with strong
strength, great influence and strong influence, and give reasonable concessions and legal subsidies for
the development of service trade.
(3) While ensuring the full utilization of foreign capital, we should appropriately expand the scope
of foreign investment. Preferential measures adopted in policies to enhance foreign investment
interest.
(4) Accelerate the training of relevant talents and grasp the new trends, new contents and new
opportunities of service trade development. Attach importance to the cultivation of talents and the
development and application of human resources. To speed up the development of service trade and
enhance the competitiveness of service trade, it is necessary to train professional talents in the service
industry in order to be invincible in the competition.
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