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Abstract 
In recent years, international affairs like the Sino-US trade war and Ukraine war 
happened one after another, has brought a great impact on international trade. This 
paper tries to use the growth of international trade, international trade performance 
level, the international trade competitiveness, the level of international trade, 
international trade sustainable five dimensions, analyze the influential elements of the 
international trade status, and use China as an example to apply our model. Based on the 
analysis of data, we constructed an evaluation index system of international trade 
operation conditions. This system has a certain reference and practical significance in 
analyzing the state of international trade and it is helpful to formulate relevant 
development strategies and policies. 
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1. Introduction 

1.1. Background 
COVID-19 influenced the world and brought serious damage to international trade. In 2019, 
total foreign trade accounts for 70.5% of Germany's GDP, 32.51% of China's GDP, and 19.6% of 
America's GDP. The large contribution and high share of international trade to GDP force us to 
pay great attention to international trade. Nowadays, different countries have gradually 
diverged on the definition of good international trade development. Coordination between 
countries has become difficult. International trade development is no longer supported by the 
trend of globalization and is hindered by the trend of de-globalization. 
In the 21st century, thanks to the demographic dividend and globalization dividend, China's 
total import and export volume has grown rapidly. It has soon become one of the world's major 
trading nations among the top. China's economy has shifted from the stage of high-speed 
growth to the stage of high-quality development. The high-quality development of China's 
international trade has become an indispensable part and an inevitable requirement of its 
future development. At the same time, the transition from high speed to high-quality 
development itself is in line with the long-term evolution and development rules of trade. In 
this context, the construction of a complete evaluation index system of national international 
trade status plays a vital role in the high-quality development of international trade. 

1.2. Literature Review 
With the development of the times, trade quality is being given new meanings due to the 
different status quo and goals. The emphasis on evaluating a national international trade status 
has become different. Many scholars have studied the construction of the evaluation system 
with different means. In different stages of international trade, they determined different 
indicators, which are of great reference significance for the current research. 
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He Li (2010) analyzed the trade quality as development quality and efficiency quality and 
selected five evaluation indicators from each of the two aspects to analyze one by one. Finally, 
she proposed to improve the technical content, optimize the commodity structure, diversify the 
trade market, and coordinate the development of the east and west but did not give a specific 
quantitative measurement standard[1]. Zhu Qirong and Yan Yingjie (2012) took the data of 
1990-2010 as the research object and used principal component analysis to build an empirical 
analysis model, respectively from the evaluation of China's foreign trade growth quality and the 
influencing factors of foreign trade growth quality[2]. They construct the foreign trade growth 
quality evaluation system index including foreign trade growth rate, foreign trade international 
competitiveness, foreign trade-economic performance, foreign trade social performance, 
foreign trade resource utilization level, foreign trade green development level, and quantify the 
annual quality level of China's foreign trade growth; In terms of influencing factors, they 
concluded that technological progress, institutional change and human capital accumulation 
have a greater impact on the quality of foreign trade growth, while the industrial structure has 
a relatively small impact on the quality of foreign trade growth. Under the context of that time, 
they guessed it might be related to the relatively lagging development of China's service 
industry. 
Since then, after the 19th National Congress of the Communist Party of China put forward the 
proposition of high-quality economic development, a wide range of discussions and studies 
have been initiated in the academic circle. The focus of research in various fields has been 
focused on the connotation, evaluation indicators and realization path of high-quality economic 
development. Under the sub-topic of high-quality development and foreign trade, many studies 
keep up with the time factor. Jia Huaiqin and Wu Zhenqian (2017) defined the concept, 
connotation, and pros and cons of trade quality, and constructed an evaluation system from 
four aspects: structural transformation and optimization, trade growth, ecological 
sustainability, and international status improvement[3]. They used the principal component 
analysis method and efficiency coefficient evaluation method to calculate the comprehensive 
index of trade quality. Ma Linjing (2020) discussed the measurement and evaluation of the 
growth quality of foreign trade based on the standard requirements of high-quality 
development in the new era and the fact of the current rapid growth of foreign trade[4]. 
The quality of foreign trade is constantly changing with the change of the times. Therefore, the 
evaluation system should also change with it, to better fit the requirements of the current era 
of high-quality development of trade. 

1.3. Our Work 
To evaluate the operation of international trade, we need to establish an evaluation model. By 
selecting appropriate indexes, the weight of indexes is determined, and the low indexes are 
combined into comprehensive indexes. Then, the model is applied to China to analyze the 
operation of its international trade in different years. The corresponding vision and policies are 
proposed. 
To solve these problems, we have carried out the following work: 
Establish the evaluation model of international trade operation and apply it to China. 
makes an in-depth analysis of China's international trade status by using an evaluation model 
and puts forward a reasonable vision. 

2. General Assumptions and Variable Description  

2.1. General Assumptions 
The data we collect from online databases is accurate, reliable, and mutually consistent. 
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Because our data sources are all open data from international organizations or the National 
Statistics Bureau of different countries, it’s reasonable to assume the high quality of their data. 
We assume the national-international trade operation as a whole. 
This paper considers the comprehensive operation condition of international trade. In the 
following model promotion, we will extend it to the regions of continents, provinces, and cities. 
Unforeseeable special circumstances are not taken into account in future predictions. 
Unforeseen special circumstances are not discussed because they are difficult to predict and 
have a low probability of occurring. 

2.2. Variable Description 
Table 1. Notions 

Symbol Definition and Property 

ITGS International trade growth status 

PLIT The performance level of international trade 

ITC International Trade Competitiveness 

SCIT Scale of international trade 

SUIT Sustainability of international trade 

NITP National international trade performance index 

3. The Construction of Evaluation Index System for National International 
Trade 

At present, there are two main bases for the design of the evaluation index system. One is based 
on conceptual analysis [1], which decomposes the relevant connotation of the attributes of the 
assessed object in the way of deduction and then generates various interrelated indicators; the 
other is to determine the evaluation index system according to the purpose of evaluation [2]. 
The purpose of evaluation refers to the goals and requirements to be achieved by the evaluation 
activities, which plays a guiding role in the design of evaluation indicators. Different evaluation 
objectives will lead to different evaluation index systems. 
According to the characteristics and nature of the operating system of international trade, this 
paper comprehensively consulted relevant literature and actual cases. We set up several 
indicators to measure the operation of national international trade. Combined with the 
comprehensive analysis of the current situation, we construct five main evaluation dimensions 
including national trade growth, international trade performance, international trade 
competitiveness, international trade scale,and international trade sustainability. We further 
refine the five main clusters into 13 secondary indicators for evaluating the status of the 
international trade operation system. 

3.1. Primary Indicator System 
For an objective, empirical and quantitative measure and assessment of the status of national 
international trade, considering the effectiveness and sustainability, we considered five aspects 
in the model, measured and determine the 5 first-level indicators: International trade growth 
status (ITGS), the Performance level of international trade (PLIT), International Trade 
Competitiveness (ITC), Scale of international trade(SCIT) , Sustainability of international 
trade(SUIT), respectively, each first-level indicators are associated with several secondary 
indexes determined by multiple observational indicators, the details are as follows: 
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Table 2. indicator system 
First-grade indexes Second-grade indexes observable indicator 

International trade growth 
status import growth status Imports of goods and services 

(annual growth rate) 

export growth status Exports of goods and services 
(annual growth rate) 

The performance level of 
international trade 

Profitability in international trade Net barter terms of trade index(the 
year of 2000 as 100) 

Degree of economic contribution The contribution of national net 
trade to GDP 

technology exportation The proportion of high technology 
products exported 

International Trade 
Competitiveness 

Competitiveness of primary 
products 

Trade Competitiveness index of 
primary products 

Competitiveness of manufactured 
goods 

Trade Competitiveness index of 
manufactured goods 

Scale of international trade The international share of exports 
of goods and services 

The proportion of world exports of 
goods and services 

International share of imports of 
goods and services 

The proportion of world imports of 
goods and services 

Sustainability of 
international trade 

Sustainability of import structure Net energy imports as a percentage 
of primary use 

Sustainability of export structure Fuel exports accounted for the 
proportion of total exports 

3.2. Weight of Indicators 
3.2.1. Entropy Weight Method 
We use the entropy weight method to standardize the above two-level indicators and calculate 
the weight value of each two-level indicator. 
we pick the year's data, 𝑥  is the year's item j, among them(𝑖 = 1,2, ⋯ , 𝑛; 𝑗 = 1,2, ⋯ ,15). 
index standardization. 
Assume that the standardized data of each index is Y1,Y2..., Y12, then: 
 

𝑌 =
( )

( ) ( )
                                                           (1) 

 

Then we introduce: 
 

𝑝 =
∑

 (𝑖 = 1,2, ⋯ , 𝑛; 𝑗 = 1,2, ⋯ ,15)                                    (2) 

 

According to the concepts of self-information and entropy in the information theory, we can 
calculate the information entropy 𝑒  of each evaluation indicator, hence we can obtain: 
 

𝑒 = −𝑘 ∑ 𝑝 𝑙𝑛( 𝑝 )         𝑘 = 1/ 𝑙𝑛( 𝑛) > 0  𝑒 ≥ 0                    (3) 
 

difference coefficient calculation. 
The larger the difference in index values, the smaller the entropy.So we can define the 
coefficient of difference: 
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𝑔 =        𝐸 = ∑ 𝑒  0 ≤ 𝑔 ≤ 1 ∑ 𝑔 = 1                                (4) 

 

Based on the information entropy, we will further compute the weight of each evaluation 
indicator we defined before. 
 

𝑤 =
∑

(𝑗 = 1,2, ⋯ ,15)                                                   (5) 

3.2.2. Coefficient of Variation Method 
In addition, we used the coefficient of variation method to weight the three indicators and 
combined them into a comprehensive measure. Therefore, we will briefly introduce the 
application of the coefficient of variation method. 
The coefficient of variation method is an objective weighting method, which directly uses the 
information contained in each index to get the weight of the index through calculation. we use 
the coefficient of variation method to weight the four first-level indicators and combine them 
into a comprehensive index. 
In order to eliminate the influence of each index by the different dimensions and need to use 
the indicators to measure the variation coefficient of each index value of the different degree. 
The coefficient of variation formula of each indicator is as follows: 
 

𝑉 =     𝑖 = 1,2,3,4                                                                    (6) 

 

𝑉  is the coefficient of variation of each index. 
𝜎 is the standard deviation of each index. 
𝑧 is the mean value of each index. 
so we can get the weight of each indicator: 
 

𝑊 =
∑

                                                                              (7) 

after get weights, we can calculate the health index of national higher education system: 
 

𝑁𝐼𝑇𝑃 = 𝑊 × ITGS + 𝑊 × PLIT + 𝑊 × ITC + 𝑊 × SCIT + 𝑊 × SUIT 

3.3. Weight of the Indicators 
Table 3. weight value of the 11 evaluation indicators and 5 comprehensive indexes 

NITP 

First-grade indexes Weights Second-grade indexes Weights 

ITGS 0.2132 
import growth status 0.5096 
export growth status 0.4904 

PLIT 0.1848 
Profitability in international trade 0.4369 
Degree of economic contribution 0.1585 

technology exportation 0.4046 

ITC 0.1062 
Competitiveness of primary products 0.6175 

Competitiveness of manufactured goods 0.3825 

SCIT 0.2299 

International share of exports of goods 0.2519 
International share of imports of goods  0.2115 

International share of exports of services 0.3416 
International share of imports of services 0.1949 

SUIT 0.2659 
Sustainability of import structure 0.4221 
Sustainability of export structure 0.5779 
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Since the specific value of those indicators has been given in Table 2, hence we can calculate the 
NITP of our selected countries. 

4. Analysis of System National International Trade Status in China. 

Table 4. Status of China's international trade(2005-2019) 
Year ITGS PLIT ITC SCIT SUIT NITP 
2005 0.1219 0.0624 0.0213 0.0108 0.0586 0.0715 
2006 0.0675 0.0722 0.0404 0.0177 0.0451 0.0501 
2007 0.0916 0.0622 0.0536 0.027 0.0418 0.0525 
2008 0.0816 0.0519 0.0704 0.031 0.0592 0.0706 
2009 0.018 0.0999 0.0618 0.0374 0.0443 0.0542 
2010 0.1169 0.0751 0.0685 0.0623 0.0458 0.0777 
2011 0.0915 0.0335 0.0766 0.069 0.0468 0.0617 
2012 0.057 0.0434 0.0824 0.0748 0.0444 0.0561 
2013 0.0603 0.0536 0.08 0.0818 0.0456 0.063 
2014 0.051 0.0369 0.08 0.0921 0.044 0.0557 
2015 0.0264 0.0778 0.0707 0.1002 0.0377 0.0567 
2016 0.0317 0.073 0.0629 0.0958 0.0414 0.0587 
2017 0.0704 0.0719 0.0712 0.0947 0.0528 0.0819 
2018 0.0718 0.0668 0.0717 0.1033 0.0651 0.0972 
2019 0.0425 0.063 0.0796 0.1022 0.0673 0.0924 

 
The above is the score of China. In this paper, China, a developing country with great changes 
in international trade and relatively universal experience, is selected as an example, for our 
analysis. 

4.1. International Trade Growth Status of China 

 
Figure 1. ITGS of China 

 
As shown in Figure 1, China's ITGS has experienced great fluctuations since 2005. In 2005 and 
2010, international trade grew rapidly, and in 2009, ITGS fell to the lowest level in five years 
due to the impact of the 2008 economic crisis. 
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4.2. Performance Level of International Trade in China 

 
Figure 2. PLIT of china 

 
As shown in Figure 2, China's PLIT score has experienced great fluctuations since 2005, but it 
has basically maintained between 0.04 and 0.1, showing great fluctuations. In the recent five 
years since 2016, China's PLIT has shown a downward trend. We believe that the Chinese 
government needs to take measures to boost the performance level of international trade. 

4.3. International Trade Competitiveness of China 

 
Figure 3. ITC of china 

 
As shown in Figure 3, China's ITC began to show an upward trend from 2005, peaked in 2012, 
and then declined slightly, but began to show an upward trend from 2017. Therefore, we 
believe that China should continue to maintain its current international trade competitiveness 
to cope with the complex and changeable national trade environment. 
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4.4. Scale of International Trade of China 

 
Figure 4. SCIT of China 

 
As shown in Figure 4, China's SCIT has shown a significant upward trend since 2005, increasing 
from 0.0108 in 2005 to 0.1022 in 2019, which indicates that China's international trade scale is 
rising significantly and continuously. We believe that with the development of economy, it is 
necessary to expand the trade scale. However, in the process of expansion, we need to pay 
attention to the improvement of quality. 

4.5. Sustainability of International Trade of China 

 
Figure 5. SUIT of China 

 
As shown in Figure 5, China's SUIT score fluctuated between 0.06 and 0.04 before 2015, and 
gradually rose after 2016, which exceeded 0.06 in 2018, indicating that China's international 
trade operation gradually tends to sustainable development. 
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5. Conclusion 

In this paper, we put forward a comprehensive evaluation model with five dimensions. From 
the growth of international trade, international trade performance level, the international trade 
competitiveness, the level of international trade, international trade sustainability five multiple 
dimensions, we attempt to build a comprehensive model to evaluate a country's international 
trade operation and sustainable development. By applying it to the evaluation of China's 
international trade operation, our model shows the ability to analyze the international trade 
operation of a country well. Then according to the analysis, governments of various countries 
can formulate  better policies related to international trade to avoid trade risks. 
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