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Financial cooperation has been popular among different countries since the new century. Recently, the “Silk Road 

Economic Belt” has attracted the attention of the world. This research focuses on the economic impacts of financial 

cooperation between different countries along this belt, arguing that the adoption of local currency settlement system is at 

the initial stage of regional financial cooperation. This research innovatively measures international trade volume, GDP, 

and welfare among Silk Road and other major countries as a result of financial cooperation through the application of the 

GTAP model. The results show that, if the local currency settlement system becomes the main model of regional financial 

cooperation, the appreciation of local currency, e.g. RMB, can increase the GDP in Central Asia, the European countries, 

and North Africa and optimize the international trade structure in China at the same time. However, the export and import 

volumes of most industries of the United States, Japan and Australia which do not belong to the Silk Road will suffer from 

slight declines due to the change of international trade, while their national welfares will increase slightly at the same 

time. The results have significant implication for relevant researchers, organizations, and government policy makers. 
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Introduction   

 

As globalization has become one of the main trends of 

the world today, the relations between countries are getting 

closer than ever. Globalization has greatly promoted the 

economic development of all countries in the world 

through various cooperation in trade, finance and talent 

exchange etc. In recent years, with the fast development of 

China's economy, it has tied itself closely with the rest of 

the world, and China has become a powerful driving force 

to stimulate the world economy. However, the world 

financial crisis in 2008 slowed down the global economic 

growth, and varying degrees of stagnation of economic 

development appeared in different regions. For example, 

China's GDP in 2015, according to the price ratio, only 

increased by 6.9 % compared to the number in the previous 

year (Ning, 2016), which was the first time for the growth 

rate to fall below 7 % during the last 25 years. In addition, 

the growing limitations of the multilateral framework for 

global trade have, in part, driven economies to seek new 

opportunities for development. 

 Recently, many countries began to sign regional free 

trade agreements instead of signing the WTO agreement. 

China should also follow the global trend, exploring new 

ways of economic cooperation with other countries. In 

2013, “Silk Road Economic Belt” was proposed during a 

speech delivered by the Chinese President Jinping Xi in 

Kazakhstan Nazarbayev University, focusing on speeding 

up the economic development in Silk Road countries and 

improving livelihood in those countries. Silk Road is 

expected to serve as the world's longest economic belt, 

which also raises a need of guidelines on financial 

cooperation among Silk Road countries and the need to 

develop monetary settlement system. As a result, it is of 

vital importance to study the international trade volume, 

GDP, welfare which will affect different countries as a 

consequence of financial cooperation among Silk Road 

countries. In fact, so far very little research has touched 

this new yet very important research area. 

Thus, the goal of the research is to critically examine 

the economic effect of financial cooperation on countries 

of the “Silk Road Economic Belt” and other main countries 

such as the United States, Japan and Australia. 

International trade volume, GDP value, and welfare change 

are used as proxies to study the economic effect. The main 

research questions in this study are: 1) What is the 

economic effect on import and export volumes of Silk Road 

countries and the United States, Japan and Australia as a 

result of financial cooperation among Silk Road countries? 

2) What is the economic effect on GDP value of Silk Road 

countries and the United States, Japan and Australia as a 

result of financial cooperation among Silk Road countries? 

3) What is the economic effect on welfare of Silk Road 

countries and the United States, Japan and Australia as a 

result of financial cooperation among Silk Road countries? 

The paper is then organized in the following way. First 

the research background, research goal, and research 

questions are introduced. In the second section a literature 

review on the topical issue is presented. In the third section 

the current situation of financial cooperation in Silk Road 

countries is compared and discussed. Research data and 

research method are then presented in section four. In the 

fifth section results are analysed and discussed. The last 

section is the conclusions. 
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Literature Review 
 

Financial globalization and financial cooperation have 

been discussed for a long time by researchers in 

discussions on economic benefits for a group of countries. 

Ocampo and Titelman (2009) reviewed the example of 

sub-regional financial cooperation in South America. The 

Andean region has succeeded in developing multilateral 

financial institutions, and financial cooperation has been 

broader in scope than monetary cooperation. The Andean 

Development Corporation (CAF) and the Latin American 

Reserve Fund (FLAR), regarded as the two most 

successful organizations in the region, are able to provide 

quality services to their member countries. Furthermore, 

some researchers pointed out that financial cooperation is 

more than just to provide services. Cho (2006) states that 

financial reforms for crisis prevention and financial system 

soundness have been widely discussed and put in practice 

worldwide. As in the case of Asia, efforts have been taken 

to prevent some countries from financial crisis, to stabilize 

national currency and to establish a platform for market 

share. In order to prevent the recurrence of financial crisis 

in East Asia and fully use the resources of financial 

products, Jang (2008) argues that the Asian bond can be 

considered as one of the effective methods, proposing 

institutional buildings including the creation of ACU 

(Asian Currency Unit) and AMCF (Asian Monetary 

Cooperation Fund) for improving regional financial 

cooperation in Asia. In addition, China has taken various 

positions towards developing proposals for Asian financial 

regionalism for the last decades, showing enthusiastic 

participation and contributing substantial contribution 

(Jiang, 2010). 

With the development of economic globalization, the 

relationship between countries has become increasingly 

close and complex. Cheng (2014) points out that the 

international financial crisis and the debt crisis in Europe 

caused serious impact on China's foreign trade. Seeking 

opportunities in the competitive global market has become 

the essential choice to promote China's economic growth. 

On this regard, China proposed to implement the 

development strategy on the Silk Road Economic Belt. Liu 

(2014) claims that the Silk Road Economic Belt is 

essentially cross-border and sub-regional cooperation form 

which will promote international trade between countries 

along the belt. Yao and Huang (2014) further explain that 

Silk Road countries must deepen financial cooperation and 

activate financial innovation in order to promote the 

economic development. 

In general, regional financial cooperation can be 

divided into three levels in a broad sense (Yang, 2011). 

The first level is the primary stage. At this stage, the 

characteristic of financial cooperation is bilateral rather 

than multilateral, and the currency swap agreement is the 

highest cooperation at this stage. The second level includes 

exchange rate coordination mechanism. The third level is 

to unify currency and implement common monetary policy 

and fiscal policy. Before determining the level of financial 

cooperation between Silk Road countries, the degree of 

financial openness in each country should be measured. 

Therefore, Chinn-Ito index is introduced in this paper. 

Popova and Rasoulinezhad (2016) use it as an indicator for 

financial cooperation in a specific country. It sets four 

dummy variables according to the fact whether a country 

has restraint in the multiple exchange rates, current account 

transactions, financial transactions and turning over foreign 

exchange earnings, and the degree of financial openness 

can be calculated after standardizing these principal 

components in each country and region. The degree of 

financial openness is between -1.84 and 2.84. A greater 

Chinn-Ito index means that the financial cooperation in 

this country and region is more open. 

However, the financial cooperation status along Silk 

Road countries remains unknown. Huang (2016) analysed 

the possibility of Silk Road strategy from the perspective 

of international investment law. However, the results can 

be disappointing. The author finds out that there are 61 

Bilateral Investment Treaties (BITs) which were signed 

between China and Silk Road countries and 31 of them 

may prevent Silk Road strategy from success as a result of 

ambiguous definitions of 'investor' and 'investment'. There 

are only limited state dispute resolution mechanisms 

available in some countries. Huang (2016) regards 

'financial viability of cross-border projects' as one of the 

biggest barriers for the initiative. Ferdinand (2016) further 

proposed that the practice of this project requires a high-

level participation and strong support from many 

neighbours, which can lead to risks as big as ambition. To 

solve these problems, the Asian Infrastructure Investment 

Bank (AIIB) has been set up and is expected to play an 

essential role in plugging the infrastructure gaps in Asia, 

where the investment will reach US $8 trillion between the 

years 2010 and 2020 (Mishra, 2016). However, when 

studying the financial cooperation between countries along 

Silk Road, some researchers simply make assumptions on 

the mode of financial cooperation, while others pay more 

attention to the process of RMB integration when 

constructing the Silk Road Economic Belt. There are few 

researchers who can quantitatively analyse the impact of 

financial cooperation between countries along the belt, not 

only on the Silk Road countries but also on the other major 

countries around the world. This is what this research is 

going to do, studying and analysing such as an important 

problem from a comprehensive quantitative perspective. 

Fortunately, researchers find a method to study the 

impact of a particular factor on the global economy. Global 

Trade Analysis Project (GTAP) model is widely used. The 

general equilibrium model GTAP is therefore used to 

simulate the economic consequences of policies in a 

dynamic framework representing the temporal evolution of 

macroeconomic and technological parameters (Dandres et 

al., 2012). It sets the change of the mix of policy and 

market conditions as a shock to the initial market 

equilibrium, and then finds out the new balance after the 

whole world economic system fully adjusts to it. The 

difference between two balanced situations is regarded as 

the effect of the shock. Brown (1991) first applied the 

GTAP model to simulate the economic effects of NAFTA, 

and the simulation results show that NAFTA can promote 

regional economic integration in North America 

effectively. With the growing regional cooperation, 

researchers began to analyse the economic effect using 

GTAP model. After that, many researchers applied GTAP 

model to study regional economy effect due to policy 
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changes. Jiang and Li (2012) applied GTAP model to 

predict the economic and trade effects of the 

implementation of ECFA from the macroeconomic and 

industrial level. Peters et al. (2011) tried to reallocate 

carbon dioxide emissions from producing to consuming 

countries with GTAP and Multi-Regional Input-Output 

Analysis (MRIOA) model. Siriwardana and Yang (2008) 

calculated the change of economic benefits after the 

successful negotiation on The Australia-China Free Trade 

Agreement (ACFTA) between the two governments by 

applying the GTAP model, concentrating on flexible and 

fixed current account positions within short term and long 

term, equivalent variation (EV) as well as real 

consumption. It shows that the agreement can bring 

positive effects for both China and Australia. Stenberg and 

Siriwardana (2015) analysed the effects of unilateral trade 

liberalization of forest products on the Asia-Pacific 

Economic Cooperation (APEC) member countries and the 

result is the same as the previous study that countries 

engaged in international cooperation can gains benefits. 

Also, Padella et al. (2012) examined the integrated impacts 

of the US and EU biofuels programs, regarding of socio-

economic effects on prices, employment and welfare in the 

European Union. Furthermore, GTAP model can be very 

useful as it can be justified to fulfil the requirements by 

researchers. Britz and van der Mensbrugghe (2016) used a 

case showing that the effect of pre-aggregation and 

filtering on model size, model solution time and simulated 

welfare impacts with GTAP model as a result that GTAP 

model provides the capacity to calculate fast and filtering 

data. Nijkamp et al. (2005) further mentioned GTAP-E 

model and the authors proposed the question how to cover 

international emission trading, joint implementation and 

clean development mechanisms in a computable general 

equilibrium model such as the GTAP-E model. 

However, GTAP model only deals with trade 

variables, there are almost no researchers applying this 

model to study the effects of regional financial 

cooperation. Additionally, this research focuses on a new 

topic for which it lacks of empirical analysis and 

calculation. In addition, so far, no researchers have applied 

GTAP model to quantify the economic impact of financial 

cooperation between countries along the Silk Road which 

is one of the most important international strategies China 

has ever made. Guo (2016) further pointed out that One 

Belt One Road new strategy is an international strategy 

which is expected to accelerating industry upgrading and 

improving the transformation of economic growth mode, 

contributing to win-win results between China and other 

related countries. That comes to a critical question, 

whether and how China and other countries can arrive at 

the destination of win-win situation? More study and 

analysis on this important topic is demanded urgently. 

Applying the GTAP model creatively, this research 

attempts to measure the economic effects of the financial 

cooperation among the Silk Road countries, and it is 

expected to provide suggestions and implications for 

relevant researchers, companies, and government decision 

makers in implementation of the One Belt One Road 

strategies among the Silk Road countries. 

 

The Current Situation of Financial Cooperation 

in Silk Road Countries 
 

In September and October of 2013, during his visit to 

Central and East Asia countries, Chinese President Jinping 

Xi successively proposed the significant suggestions of the 

Silk Road Economic Belt and 21st Century Maritime Silk 

Road (Guo, 2016). Silk Road Economic Belt is formed on 

the basis of the ancient concept of Silk Road, which is 

considered as one of the most potential economic belts in 

the world. The initiative is a key element of such a grand 

strategy and will have far-reaching implications for China-

Europe relations (Zhao, 2016). According to the different 

economic characteristics in different economic zones, Silk 

Road countries can be divided into three sections. The first 

section is the core area of Silk Road Economic Belt, which 

includes five Central Asia countries, including Kazakhstan, 

Kyrgyzstan, Tajikistan, Uzbekistan and Turkmenistan. The 

second section is the important area of Silk Road 

Economic Belt, which contains Central Asia, including 

Russia, Afghanistan, India, Pakistan, Iran, Azerbaijan, 

Armenia, Georgia, Turkey, Saudi Arabia, Iraq and other 

regions. The third section is the expansion area of Silk 

Road Economic Belt named Asia - Europe Economic Belt, 

including the Europe and North Africa. Germany, France, 

Britain, Italy, Ukraine and other regions, North Africa, 

Egypt, Libya, and Algeria are the major countries in this 

area. In addition, the United States, Japan and Australia are 

selected as representatives of North America, East Asia 

and Oceania region respectively, according to their 

comprehensive national strength and geographical location. 

The level of financial openness as well as the effects of 

financial cooperation on Silk Road countries and the 

United States, Japan and Australia, will be analysed and 

compared. 

Figure 1 compares the degree of national financial 

openness of Silk Road countries, the United States, Japan 

and Australia in 1970 to 2014 according to the Chinn-Ito 

index. From Figure 1, it is easy to find out that the 

financial cooperation openness in most countries and 

region has increased steadily, which confirms the trend of 

closer financial cooperation among these countries. The 

degree of financial cooperation openness is significantly 

higher than that of Silk Road countries and regions in the 

same period. As China, five Central Asia countries and 

Central Asia are affected by political policy and economic 

development strategy, Chinn-Ito index is negative for a 

long time and the degree of financial cooperation openness 

is relatively low. However, the degree of financial 

cooperation openness in Asia-Europe economic zone, 

which includes the Euro area, is relatively higher. It is 

noteworthy that interregional economic cooperation 

necessarily requires international financial services with 

higher quality through financial cooperation among 

countries. 
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Figure 1. The Comparison of the Degree of Financial Cooperation Openness between Different Countries in the World in 1970–2014 
 

As the sponsor of Silk Road Economic Belt 

development strategy, China is devoting ongoing efforts to 

deepen financial cooperation with the Silk Road countries. 

At present, China has signed currency swap agreements 

with some major countries along Silk Road Economic Belt, 

which is the first step for regional financial cooperation. 

However, the number of countries with agreements and the 

amount of swap currencies are limited, as shown in Table 1.
 

                                                                                                                                                                                                                     Table 1 
 

The Bilateral Currency Swap Agreement between the People's Bank of China and National Central Banks in Silk Road Countries 
 

 

From Table 1, we can see that the amount of swap 

currencies between China and the European countries as 

well as Central Asia, especially Russia is relatively high, 

which is the reflection of close financial cooperation in these 

countries. From another point of view, the trade relationship 

between China and these countries is closer so that they 

have higher requirements of monetary settlement. However, 

China and some Silk Road countries have no direct 

monetary cooperation yet, especially with Kyrgyzstan and 

Turkmenistan which are two core countries in Central Asia. 

Except for monetary cooperation, RMB Qualified 

Foreign Institutional Investors (RQFII) are involved in 

financial cooperation along Silk Road countries and Table 

2 shows the detailed information. According to Table 2, we 

find that the amount of RQFII set by China is relatively 

small and the targeted countries only involve the European 

ones. Therefore, the degree of financial cooperation along 

Silk Road countries does not meet the expected level, and 

can only be named an initial stage. As mentioned above, 

local currency settlement is of the highest priority for the 

initial stage. To sum up, based on the experience of 

financial cooperation between China and some Silk Road 

countries in currency swap, we assume that Silk Road 

countries will apply local currency settlement system on a 

wider range and with a higher volume in order to reduce 

the cost of currency circulation and enhance the ability to 

resist financial risks. 

 

Table 2 
 

List of RMB Qualified Foreign Institutional Investors (RQFII) in Silk Road Economic Zone (up to March 2016) 
 

Regions Countries Currency Amount of RQFII (RMB in billion) 

The European Countries 

United Kingdom 80 

France 80 

German 80 

Luxembourg 50 

Hungary 50 

Regions Countries Signature Date Amount of Swap Currencies Valid Period 

Five Central 

Asia Countries 

Uzbekistan 2011.4.19 (Expired) 7 billion RMB / 167 billion Uzbek soums 

 

 
Three years 

 

 
 

 

Kazakhstan 
2011.6.13 

2014.12.14 (Renewed) 

70 billion RMB / 150 billion Kazakhstan tenge 

70 billion RMB / 200 billion Kazakhstan tenge 

Tajikistan 2015.9.3 30 billion RMB / 30 million somoni 

Central Asia 

Russia 2014.10.13 150 billion RMB / 81.5 billion rubles 

Pakistan 
2011.12.23 

2014.12.23 (Renewed) 

100 billion RMB / 140 billion Pakistani rupees 

100 billion RMB / 165 billion Pakistani rupees 
(Renewed) 

Turkey 
2012.2.21 

2015.9.26 (Renewed) 

10 billion RMB / 30 billion Turkish lira 

12 billion RMB / 50 billion Turkish lira (Renewed) 

The European 

countries 

United Kingdom 
2013.6.22 

2015.10.20 (Renewed) 

200 billion RMB / 20 billion pounds 

350 billion RMB / 35 billion pounds (Renewed) 

Hungary 2013.9.9 10 billion RMB / 375 billion Hungarian forint 

European Central Bank 2013.10.8 350 billion RMB / 45 billion euros 
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In recent years, currency settlement is widely used in 

border trade, because the Chinese government has signed 

border trade settlement agreements with Vietnam, Mongolia, 

Russia, Nepal, South Korea and other countries. However, 

due to China's growing economic strength and the 

reputational guarantee of RMB, it is realistic for RMB to be 

the main settlement currency between Silk Road countries. 

 
Research Data and Method 
 

Data Determination 
 

This research focuses on financial cooperation 

between Silk Road countries, and proposes to adopt local 

currency settlement system as the first step in regional 

financial cooperation, which is the highest form at that 

stage. When applying local currency settlement system, the 

economic effects of the change in exchange rate of 

settlement currency had on different regions are different. 

Therefore, it can be regarded as a shock variable to the 

inherent balance, and the effects on different regions can 

be calculated through the GTAP model, and these effects 

includes changes in the value of GDP, trade balance, and 

economic welfare. Therefore, this research uses the GTAP 

model to analyse the impact of RMB exchange rate change 

on the world's major countries at the early stage of 

financial cooperation. 

 

 

 

 

 

 
 

The Data Source 
 

All the data in this research mainly come from GTAP 

8 database, which contains data of 129 countries and 

regions, 57 industry sectors (Peters et al., 2011). The data 

in the GTAP database is derived from national and 

regional input-output tables and bilateral trade data from 

the United Nations Trade Statistics. At the same time, 

international trade data for some countries come from the 

International Monetary Fund, Food and Agriculture 

Organization of the United Nations and the World Bank. 

All the data are integrated by the trading weight of 

different countries according to the database, and form the 

GTAP database. In addition, the data of some variable such 

as COMTRADE in this research come from the People's 

Bank of China and the People's Republic of China Customs. 
 

Model Simulation  
 

In order to study the impact of the national financial 

cooperation on the Silk Road and other countries, we 

choose research-related countries from the 129 countries in 

the GTAP database and divide them into four major 

categories, including China which is the sponsor country, 

the core area of Silk Road which includes the five Central 

Asia countries and other Central Asia countries, the 

expansion area of Silk Road which consists of the 

European countries and North African countries, and other 

major countries. Australia is selected as the representative of 

Oceania region according to its comprehensive national 

strength and geographical location in Oceania region. 

Similarly, Japan and the United States are selected as 

representatives of East Asia and North America respectively. 

Detailed information is presented in Table 3. 

Table 3 
 

Region Division 
 

Region Country 

Sponsor country China 

Central Asia 
five Central Asian countries Kazakhstan, Kyrgyzstan, Uzbekistan, Turkmenistan, Tajikistan 

other Central Asian countries Russia, Turkey, Iran, Saudi Arabia, Pakistan, India 

Europe and North 

Africa 

the European countries The European Union and other European countries 

North African countries Egypt, Morocco, Tunisia 

Other main 

countries 

Oceania region Australia 

East Asia Japan 

North America the United States 
 

In addition, 57 industries in GTAP 8 database are 

divided into 10 sectors, which are planting, animal 

husbandry and meat products, digging and mining, food 

processing, textile and garment, light processing, heavy 

processing, construction, traffic and communications and 

services, as shown in Table 4. 
 

Table 4 

Industry Division 
 

Industry division 

Planting 
Wheat, rice, processed rice, cereals, oil crops, 

Vegetables and fruits, sugar crops, sugar, plant fiber 

Animal husbandry and meat products 
Cattle and sheep horses, horses and sheep meat products, pigs, pork products, 

wool, milk 

Digging and mining Coal, oil, natural gas, forest, all kinds of metal 

Food processing Food, beverages, tobacco 

Textile and garment Textiles, clothing, leather 

Light processing Wood products, paper products 

Heavy processing 
Petroleum and coal products, chemical rubber products, mining equipment, 
manufacturing products 

Construction Construction 

Traffic and communications Transportation, communications 

Services Services and other services 
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In this research, we assume that RMB appreciate by 5 

%, 10 %, or 15 %, which respectively refer to a moderate 

appreciation of the RMB, a middle level appreciation and a 

sharp appreciation. Then, we will use the GTAP model to 

calculate the economic changes in each country and region 

under each scenario, so as to understand the economic 

impact of financial cooperation along Silk Road had on 

major countries and regions. 

 

 
 

 

Results and Analysis 

In this part, we set the appreciation of RMB by 5 %, 

10 % and 15 % as Scenario (1), (2) and (3) respectively. 

And the economic effect including trade effect, output 

effect and welfare effect on Silk Road countries and other 

major countries are calculated using the GTAP model. 
 

The Trade Effect 
 

The change of import and export volume in Silk Road 

regions and other major countries in different scenarios can 

be obtained through calculations (see Table 5). 

Table 5 
 

The Change of Import and Export Volume in Silk Road Regions and Other Major Countries in Different Scenarios (%) 
 

The change of 

import volume 

(%) 

 

China Central Asia the European countries North African countries 

S
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n
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(1
) 

S
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(1
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S
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(2
) 

S
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n
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ri
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(3
) 

Planting -0.256 -0.512 -0.762 0.046 0.092 0.137 0.011 0.022 0.033 0.020 0.041 0.060 

Animal husbandry 

and meat products 
-0.320 -0.640 -0.954 0.022 0.045 0.066 0.004 0.007 0.011 0.028 0.057 0.084 

Digging and 

mining 
-0.058 -0.116 -0.175 0.002 0.003 0.005 0.001 0.001 0.002 0.010 0.021 0.031 

Food processing 0.094 0.189 0.282 0.056 0.112 0.167 0.014 0.028 0.041 0.023 0.046 0.068 

Textile and 
garment 

-0.557 -1.114 -1.660 -0.081 -0.161 -0.239 -0.182 -0.364 -0.543 0.056 0.112 0.167 

Light processing -0.165 -0.331 -0.494 -0.009 -0.020 -0.029 -0.009 -0.019 -0.028 -0.003 -0.005 -0.008 

Heavy processing -0.110 -0.220 -0.330 -0.023 -0.046 -0.069 -0.008 -0.015 -0.023 -0.005 -0.009 -0.014 

Construction 0.141 0.283 0.423 0.104 0.208 0.311 0.057 0.113 0.170 0.091 0.183 0.274 

Traffic and 

communications 
0.109 0.219 0.326 0.074 0.148 0.221 0.043 0.086 0.129 0.058 0.115 0.173 

Services -0.123 -0.247 -0.369 0.011 0.022 0.033 0.004 0.008 0.012 0.019 0.039 0.058 

The change of 

export volume 

(%) 

China Central Asia the European countries North African countries 

S
c
e
n

a
r
io

 

(3
) 

S
c
e
n

a
r
io

 

(1
) 

S
c
e
n

a
r
io

 

(2
) 

S
c
e
n

a
r
io

 

(3
) 

S
c
e
n

a
r
io

 

(3
) 

S
c
e
n

a
r
io

 

(1
) 

S
c
e
n

a
r
io

 

(2
) 

S
c
e
n

a
r
io

 

(3
) 

S
c
e
n

a
r
io

 

(3
) 

S
c
e
n

a
r
io

 

(1
) 

S
c
e
n

a
r
io

 

(2
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S
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(3
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Planting 0.480 0.962 1.440 -0.038 -0.077 -0.110 -0.021 -0.042 -0.060 -0.034 -0.068 -0.100 

Animal husbandry 
and meat products 

0.361 0.724 1.080 -0.057 -0.113 -0.170 -0.022 -0.043 -0.060 -0.069 -0.138 -0.210 

Digging and 

mining 
-0.238 -0.467 -0.700 -0.012 -0.024 -0.040 -0.010 -0.019 -0.030 -0.015 -0.030 -0.040 

Food processing 0.811 1.623 2.430 -0.050 -0.101 -0.150 -0.040 -0.080 -0.120 -0.053 -0.106 -0.030 

Textile and 

garment 
-1.150 -2.298 -3.420 0.459 0.918 1.370 0.552 1.103 1.640 0.595 1.190 0.200 

Light processing -0.025 -0.056 -0.080 -0.033 -0.065 -0.100 -0.012 -0.024 -0.040 -0.025 -0.049 0.040 

Heavy processing -0.069 -0.137 -0.210 -0.021 -0.043 -0.060 -0.005 -0.011 -0.020 0.009 0.018 0.030 

Construction 2.315 4.632 6.940 -0.081 -0.161 -0.240 -0.075 -0.150 -0.220 -0.090 -0.179 -0.080 

Traffic and 

communications 
0.739 1.479 2.220 -0.053 -0.107 -0.160 -0.046 -0.092 -0.140 -0.065 -0.130 -0.060 

Services 0.169 0.339 0.510 -0.030 -0.059 -0.090 -0.016 -0.032 -0.050 -0.039 -0.079 0.030 

 

According to Table 5, when applying local currency 

settlement system, the appreciation of RMB causes the 

declines in import volume in most industries in China, but 

food processing industry, construction industry and 

transportation as well as communication industry show a 

slight upward trend. Among these sectors, the construction 

sector shows the most significant increase in Scenario (1). 

It increases by 0.141 % while the animal husbandry meat 

products industry and textile and garment industry show 

the most obvious decline in Scenario (1), and they all 

decrease more when the appreciation of RMB is higher. 

Similarly, the appreciation of RMB can increase 

import volume in most industries in Silk Road regions. In 

Central Asia, the construction, transportation and 
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communications as well as food processing industry show 

the most obvious increase in Scenario (1) and more in 

Scenario (3). The same changes are in Europe and other 

regions. However, according to our research, we find that 

the import volume in most industries in the United States, 

Japan and Australia shows slight declines, while the import 

volume in textile and garment industry, processing 

industry and heavy processing industry rises slightly. This 

means people in the United States, Japan and Australia 

show less willingness to buy Chinese textile and apparel 

products which are exported less and relatively more 

expensive than products from other Silk Road Countries 

for which people in the United States, Japan and Australia 

show more interests. 

From the Table 5, we can also get results about 

changes in exports. The export volume in China's mining 

industry, textile and garment industry, light industry and 

heavy processing industry declines to some extent. 

Particularly, the decreasing effect on textile and garment 

industry is the most obvious, and it declines by 1.150 %, 

2.298 % and 3.420 % respectively in Scenario (1), (2) and 

(3), while the export volume in textile and garment 

industry in Central Asian countries and the EU countries 

increases to some extent. Besides textile and garment 

industry, the export volume of heavy processing industry 

in North African countries also rises slightly. However, the 

export volume in most industries in the United States, 

Japan and Australia shows different degrees of decline due 

to the transfer of trade. 
 

The Output Effect 
 

GDP is an output indicator for macroeconomics (Wan, 

2011). The change of GDP value in the main regions along 

Silk Road and other main countries in different scenarios 

can be calculated by the GTAP model and the results are 

listed in Table 6. 

Table 6 
 

GDP Change in Different Countries and Regions (%) 
 

GDP change (%) China Central Asia 
the European 

countries 

North African 

countries 

The United 

States 
Japan Australia 

Scenario (1) -0.056 0.011 0.011 0.012 0.002 -0.003 0 

Scenario (2) -0.112 0.022 0.021 0.025 0.003 -0.006 -0.001 

Scenario (3) -0.168 0.033 0.032 0.037 0.005 -0.009 -0.001 
 

According to Table 6, the influence of financial 

cooperation on different Silk Road countries is different. 

First, the higher the appreciation of RMB becomes, the 

more GDP value in China decreases. However, the 

appreciation of RMB has positive effects on Central Asia, 

Europe and North Africa. Furthermore, the GDP value in 

these regions becomes larger with higher appreciation of 

RMB. The level of influence RMB appreciation had on 

other main countries becomes much smaller.  

There is more information which needs to be further 

discovered. Thus, this research deconstructs national 

output according to 10 industries to find out the industry 

structural effects of financial cooperation. The results are 

presented in Table 7.  
 

Table 7 
 

Output Change in Different Countries and Regions (%) 
 

Output 

change in Silk 

Road 

countries (%) 

China Central Asia the European countries North African countries 
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Planting -0.002 -0.003 -0.004 -0.001 -0.002 -0.003 -0.005 -0.010 -0.015 -0.011 -0.021 -0.031 

Animal 

husbandry and 

meat products 

-0.001 -0.001 -0.002 -0.003 -0.006 -0.008 -0.009 -0.018 -0.027 0.002 0.004 0.007 

Digging and 

mining 
0.033 0.066 0.098 -0.005 -0.011 -0.016 -0.006 -0.012 -0.017 -0.007 -0.014 -0.021 

Food 

processing 
0.067 0.135 0.202 -0.012 -0.024 -0.036 -0.014 -0.029 -0.043 -0.019 -0.039 -0.058 

Textile and 

garment 
-0.568 -1.135 -1.689 0.246 0.492 0.732 0.396 0.791 1.178 0.257 0.513 0.765 

Light 

processing 
0.000 -0.001 -0.002 -0.002 -0.004 -0.006 -0.003 -0.006 -0.008 0.003 0.007 0.011 

Heavy 

processing 
0.008 0.016 0.022 0.006 0.013 0.019 0.001 0.001 0.002 0.013 0.025 0.038 

Construction 0.003 0.005 0.008 -0.004 -0.008 -0.011 -0.006 -0.012 -0.018 0.000 0.001 0.001 

Traffic and 
communicatio

ns 

0.067 0.135 0.202 -0.004 -0.009 -0.013 -0.011 -0.022 -0.033 -0.015 -0.029 -0.043 

Services 0.005 0.010 0.014 -0.003 -0.006 -0.010 -0.002 -0.004 -0.006 -0.006 -0.012 -0.017 
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According to Table 7, financial cooperation can bring 

benefits to Silk Road countries. First, the output of most 

industries in Chinese rises and the output structure is 

optimized gradually when RMB appreciates. Furthermore, 

the output of textile and garment industry and heavy 

processing industry in Central Asia and the Europe rises 

considerably when RMB appreciates. The increase in the 

output of textile and garment industry is obvious and it 

goes up by 0.246 % and 0.396 % respectively in Central 

Asia and the Europe in scenario (1). North Africa faces the 

similar circumstance. The output of textile and garment 

industry in North Africa grow s by 0.0257 % and the 

output of light processing industry and heavy processing 

industry in this region goes up slightly by 0.003 % and 

0.013 % in scenario (1).  

According to our research, financial cooperation along 

Silk Road countries may cause output loss in most 

industries in the United States, Japan and Australia to some 

extent. The output in most industries including planting 

industry, animal husbandry and meat products industry, 

food processing industry, textile and garment industry, 

light processing industry, heavy processing industry and 

traffic and communications industry in the United States 

declines when RMB appreciates. 

 

The Welfare Effect 
 

Besides studying the trade effect and output effect, it is 

necessary to measure the welfare effects of financial 

cooperation. In this section, GTAP model is still applied to 

measure and compare the change of welfare caused by 

financial cooperation in Silk Road countries and other 

major countries. Formula 1 is used for calculation, which 

involves the idea of equivalent variation (Wan, 2011). 
 

EV (p0, p1, w) =e (p0, u1) -e (p0, u0) =e (p0, u1) –w (1) 
 

Formula 1 is interpreted as the income required making 

consumers reach the utility level before the price changes 

when the price changes. Based on this formula, the welfare 

effects on different regions and countries can be calculated, 

and detailed information is shown in Table 8. 

 

Table 8 
 

The Change of Welfare in Silk Road Countries and Other Major Countries in Different Scenarios (%) 
 

Equivalent Variation (billion dollars) 

 
Scenario (1) Scenario (2) Scenario (3) 

China -268.15 -337.63 -799.63 

Central Asia 85.58 237.26 257.73 

the European countries 428.91 1107.92 1279.66 

North African countries -14.24 -40.10 -43.13 

The United States 88.17 226.46 264.84 

Japan 4.20 16.3 12.73 

Australia 3.29 10.99 9.94 
 

According to Table 8, China's welfare effects will be 

negatively affected by the financial cooperation when 

RMB appreciates. If RMB appreciates by 15%, the China's 

consumer welfare will be reduced by 800 million USD. It 

fully highlights that the exchange rate adjustment is a 

double-edged sword. The appreciation of RMB can 

increase the price of our products in the world market. On 

the other hand, the export products in China are labour 

intensive instead of technology-intensive so that they are 

vulnerable to price. Therefore, the appreciation of RMB 

can decrease the competitiveness of our products in the 

world market, reducing China's export volume and 

employment rate, which results in economic slowdown or 

even a bottleneck. At the same time, the appreciation of the 

RMB will directly weaken the attractiveness of the market 

in China to foreign investment. Foreign investors are likely 

to reduce investment in advanced technology and 

equipment, which is not conducive to the industrial 

restructuring in China, reducing China's welfare. From 

table 8, we can also find that financial cooperation along 

Silk Road brings benefits to the welfare in Central Asia 

and the Europe when RMB appreciates. In addition, the 

welfare in the United States, Japan and Australia increases 

to some extent in different scenarios. The welfare growth 

in the United States is the most obvious and it increases by 

264 million US dollars in Scenario (3). However, the 

growth range in Europe is higher than that in the United 

States. To sum up, financial cooperation along Silk Road 

countries can significantly improve the welfare in Silk 

Road countries while the welfare in other major countries 

increases slightly. 

 
Conclusions 
 

As the increasing trend of economic globalization, the 

relationship between the various economies becomes 

increasingly complex, and competition is inevitable. Silk 

Road Economic Belt proposed by China brings golden 

opportunities for countries along the Silk Road. This study 

innovatively applied the GTAP model to measure the 

economic effects of financial cooperation among Silk Road 

countries and other main countries. Recall the three 

research questions in this study: 1) What is the economic 

effect on import and export volumes of Silk Road countries 

and the United States, Japan and Australia as a result of 

financial cooperation among Silk Road countries? 2) What 

is the economic effect on GDP value of Silk Road countries 

and the United States, Japan and Australia as a result of 

financial cooperation among Silk Road countries? 3) What 

is the economic effect on welfare of Silk Road countries 

and the United States, Japan and Australia as a result of 

financial cooperation among Silk Road countries? The 

conclusions are then presented in the order of answering 

the three research questions. 

First, only the import volume of food processing 

industry, construction industry and transportation show 

slight increase in China, while the import volume in other 

industries show general decline. This might because its 
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national economy has showed a characteristic of "new 

normal" over the recent years. The economy has shifted 

gear from the previous high speed to a medium-to-high 

speed growth and the demand for imported raw materials 

and semi-finished products declines. However, in the same 

scenarios, it can increase the import volume in most 

industries in other Silk Road regions. In addition, the 

import volume in most industries in the United States, 

Japan and Australia shows slight declines, while the import 

volume in textile and garment industry, processing 

industry and heavy processing industry in these countries 

rises slightly. 

For the export volume, the mining industry, textile and 

garment industry, light industry and heavy processing 

industry in China declines to some extent. Particularly, the 

decreasing effect on textile and garment industry is the 

most obvious. In addition, the export volume in textile and 

garment industry in Central Asian countries and the EU 

countries increases to some extent, while that in other 

industries declines. It is reasonable to get the idea that 

China and other Silk Road countries have a certain trade 

complementarity in textile and garment industry and the 

construction industry. However, the United States, Japan 

and Australia which do not belong to Silk Road countries 

are likely to be negatively affected by the transfer of trade. 

In addition, the import and export volumes in most 

industries in these three countries showed different degrees 

of decline. 

Secondly, although the influence of financial 

cooperation on different Silk Road countries is different, it 

is recognized that financial cooperation can bring output 

benefits to Silk Road countries. If the system of local 

currency settlement is adopted, the GDP value in China 

will decrease, but the output structure can be optimized as 

the output of technology-intensive industries increases. 

Furthermore, the GDP value in Central Asia, Europe and 

North Africa becomes larger. The output of textile and 

garment industry and heavy processing industry in Central 

Asia and Europe rises considerably when RMB appreciates. 

In addition, financial cooperation along Silk Road 

countries may lead to output loss in most industries in the 

United States, Japan and Australia, the output of most 

industries in the United States, Japan and Australia 

declines when RMB appreciates.  

Thirdly, the change of welfare in different countries 

might be different. First, China's welfare will be negatively 

affected by the financial cooperation; however, financial 

cooperation along Silk Road brings benefits to the welfare 

in Central Asia and the Europe as well as other three major 

countries. In conclusion, financial cooperation along the 

Silk Road can bring certain benefits to Silk Road countries, 

and the interests in other countries worldwide may also 

increase.  
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