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Abstract. Based on the background of the " The Fourteenth Five-Year Plan " and 
the premise that the internationalization of RMB is different from other curren-
cies, with the characteristic of internationalization is the construction of the 
offshore market as well as the reality that China is the world's largest trading 
country, this paper uses VAR method and the RMB global index from January 
2012 to December 2019, the RMB settlement of cross-border trade, the RMB 
settlement of cross-border goods trade, monthly data of RMB settlement of 
cross-border service trade, quantifying the interaction between RMB interna-
tionalization in the offshore market and RMB settlement cross-border trade. 
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1 Introduction 

"RMB internationalization" is proposed in China in January 2015 for the first time and 
the Fourteenth Five-Year Plan clearly emphasizes to steadily and prudently promote 
the internationalization of RMB. The currency use of non-residents is the key link of 
currency internationalization, which is mainly reflected in the scale and frequency of 
RMB use in the offshore market, that is, the degree of RMB internationalization in the 
offshore market. As the world's largest trading power, China's cross-border trade is one 
of the motive powers of economic development from the demand side. The primary 
function of the three major functions of international currency -- settlement, pricing and 
reserves is trade settlement. The RMB settlement of cross-border trade provides a 
channel for the cross-border circulation of RMB and affects the use scale of people in 
the offshore market which can better reflect the market supply and demand of RMB due 
to less government control. The internationalization of RMB in offshore market is 
greatly affected by international political and economic factors, which will influence 
the scale of RMB cross-border trade settlement. Exploring the interactive relationship 
between RMB internationalization in the offshore market and RMB settlement in 
cross-border trade has research sign ificance for China to steadily and prudently pro-
mote RMB internationalization, improve the driving force of the offshore market and 
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promote the free use of RMB. Most of the relevant studies are qualitative studies, but 
empirical studies are insufficient. The research purpose of this paper is to quantify such 
the interaction by using VAR method and monthly data, so as to enrich relevant re-
search based on trade type. 

2 Literature Review 

Relevant research on RMB trade settlement and RMB internationalization began to 
emerge [1] The common currency internationalization models in the world  can be 
divided into the Japanese model and the German model. The Japanese model is char-
acterized by "trade settlement plus offshore market", and the German model is char-
acterized by "capital export plus multinational companies". The reason for the failure of 
the Japanese model is that the domestic financial reform has not been completed, but 
the capital account has been opened too early, result ing in  a "refinancing game"[2]. The 
success of the German model depends on highly  competitive multinational corpora-
tions. At present, the international competitiveness of Chinese multinational corpora-
tions needs to be further improved. The Chinese scheme of the currency internation-
alization mode is to actively build the offshore market under the background that the 
onshore market has not been fully opened [3], which shows that the offshore market is 
more important than the onshore market. At present, the important obstacle to the 
internationalization of RMB is insufficient liquidity, which can be solved by the off-
shore market [4], but the coupling between RMB offshore market and RMB 
cross-border settlement is low [5], which will affect the overall situation of RMB 
internationalization. 

3 Data and Models 

The data source of this paper is Guotai’an database. The time range is from January 
2012 to December 2019 (subject to the availability of data and the impact of the epi-
demic). The data frequency is monthly. In order to reduce the volatility of data, the 
original data is taken as logarithm. 

The main variable of this paper is the RMB settlement of cross-border trade(trade), 
RMB settlement amount of cross-border goods trade(goods), RMB settlement amount 
of cross-border service trade(service), Standard Chartered Bank RMB global in-
dex(RGI) (The comprehensive index reflecting the internationalization of RMB is 
synthesized by using the data of wealth storage, financing tools, international trade and 
trading channels of three major RMB offshore markets in the world, namely Hong 
Kong, Singapore and London), t as period, m as number of lag periods. VAR model can 
study the cause and effect of variables, so there is no absolute difference between 
explanatory variables and explained variables. The variables in the current period are 
interfered by the lag period itself and other variables, which avoids the randomness of 
the subjective selection of the model form. The benchmark model of this paper is as 
follows. 
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𝑡𝑟𝑎𝑑𝑒𝑡 = 𝛽0 +𝛽1𝑡𝑟𝑎𝑑𝑒𝑡−1+ ⋯+ 𝛽𝑚𝑡𝑟𝑎𝑑𝑒𝑡−𝑚+ 𝛼1𝑅𝐺𝐼𝑡−1+ ⋯+ 𝛼𝑚𝑅𝐺𝐼𝑡−𝑚+ 𝜀 

𝑅𝐺𝐼𝑡 = 𝛽0 + 𝛽1𝑡𝑟𝑎𝑑𝑒𝑡−1 +⋯+ 𝛽𝑚𝑡𝑟𝑎𝑑𝑒𝑡−𝑚+𝛼1𝑅𝐺𝐼𝑡−1+ ⋯+ 𝛼𝑚𝑅𝐺𝐼𝑡−𝑚+𝜀  (1) 

𝑔𝑜𝑜𝑑𝑠𝑡 = 𝛽0 + 𝛽1𝑔𝑜𝑜𝑑𝑠𝑡−1+ ⋯+ 𝛽𝑚𝑔𝑜𝑜𝑑𝑠𝑡−𝑚+ 𝛼1𝑅𝐺𝐼𝑡−1+ ⋯+ 𝛼𝑚𝑅𝐺𝐼𝑡−𝑚+ 𝜀 

𝑅𝐺𝐼𝑡 = 𝛽0 + 𝛽1𝑔𝑜𝑜𝑑𝑠𝑡−1+ ⋯+ 𝛽𝑚𝑔𝑜𝑜𝑑𝑠𝑡−𝑚+ 𝛼1𝑅𝐺𝐼𝑡−1+⋯+𝛼𝑚𝑅𝐺𝐼𝑡−𝑚+ 𝜀  (2) 

𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡 = 𝛽0 +𝛽1𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−1+ ⋯+ 𝛽𝑚𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−𝑚+ 𝛼1𝑅𝐺𝐼𝑡−1+ ⋯+ 𝛼𝑚𝑅𝐺𝐼𝑡−𝑚+ 𝜀 

𝑅𝐺𝐼𝑡 = 𝛽0 + 𝛽1𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−1+ ⋯+ 𝛽𝑚𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−𝑚+𝛼1𝑅𝐺𝐼𝑡−1+ ⋯+ 𝛼𝑚𝑅𝐺𝐼𝑡−𝑚+𝜀  (3) 

4 Empirical part 

4.1 Stationarity test 

As shown in Table 1, all four variables are stable after first-order difference. 

Table 1. (Stationarity test) [Data source: owner-draw] 

Variable ADF Inspection 
value 

T value 
(5%level) 

P value Stable or 
not 

lgoods -2.323209 -2.892879 0.1669 No 
lRGI -2.872755 -2.893589 0.0525 No 
ltrade -2.567538 -2.892879 0.1034 No 

lservice -2.380350 -2.892879 0.1500 No 
dlgoods -12.08701 -1.944324 0.0000 Yes 
dlRGI -2.576711 -1.944404 0.0104 Yes 
dltrade -12.99206 -1.944324 0.0000 Yes 

dlservice -13.42984 -1.944324 0.0000 Yes 
Notes: The variable prefix l denotes the logarithm, and the form d denotes the first-order 

difference. 

4.2 Determine the lag order 

As shown in figure 1 to figure 3, according to the information standard, the lag order of 
VAR of RMB internationalization and cross-border trade RMB settlement in the off-
shore market is determined to be 4. The lag order of VAR of RMB internationalization 
and RMB settlement of cross-border goods trade in offshore market is 2. The lag order 
of VAR of RMB internationalization and cross-border service trade RMB settlement in 
offshore market is 4. 
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Fig. 1. (The VAR lag orders of RMB internationalization and RMB settlement of cross-border 

trade in the offshore market) [Data source: EVIEWS10] 

 
Fig. 2. (The VAR lag orders of RMB internationalization and RMB settlement of cross-border 

goods trade in the offshore market) [Data source: EVIEWS10] 

 
Fig. 3. (The VAR lag orders of RMB internationalization and RMB settlement of cross-border 

service trade in the offshore market.) [Data source: EVIEWS10] 

4.3 Establish VAR system and conduct unit circle inspection 

Establish three outcome equations of VAR (RMB global index with RMB settlement of 
cross-border trade, RMB settlement of cross-border goods trade and RMB settlement 
of cross-border service trade respectively) as shown in formula (4) - formula (6). Ac-
cording to figure 4 to 6, all three VAR models passed the unit circle test . 

𝑅𝐺𝐼𝑡 = 0.0030 +0.5292𝑅𝐺𝐼𝑡−1− 0.0242𝑅𝐺𝐼𝑡−2− 0.2446𝑅𝐺𝐼𝑡−3+ 0.3255𝑅𝐺𝐼𝑡−4+

0.0172𝑡𝑟𝑎𝑑𝑒𝑡−1+ 0.0779𝑡𝑟𝑎𝑑𝑒𝑡−2+ 0.0282𝑡𝑟𝑎𝑑𝑒𝑡−3+ 0.0665𝑡𝑟𝑎𝑑𝑒𝑡−4  

𝑡𝑟𝑎𝑑𝑒𝑡 = 0.0110− 0.6493𝑅𝐺𝐼𝑡−1+ 0.2972𝑅𝐺𝐼𝑡−2− 0.9332𝑅𝐺𝐼𝑡−3+ 1.8481𝑅𝐺𝐼𝑡−4+

0.4536𝑡𝑟𝑎𝑑𝑒𝑡−1+ 0.4801𝑡𝑟𝑎𝑑𝑒𝑡−2+ 0.0632𝑡𝑟𝑎𝑑𝑒𝑡−3+ 0.0309𝑡𝑟𝑎𝑑𝑒𝑡−4  (4) 
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𝑔𝑜𝑜𝑑𝑠𝑡 = 0.0224 −0.9047𝑅𝐺𝐼𝑡−1 +0.7326𝑅𝐺𝐼𝑡−2 −0.4658𝑔𝑜𝑜𝑑𝑠𝑡−1 −0.3780𝑔𝑜𝑜𝑑𝑠𝑡−2 

𝑅𝐺𝐼𝑡 = 0.0046 +0.3822𝑅𝐺𝐼𝑡−1+ 0.2368𝑅𝐺𝐼𝑡−2+ 0.0172𝑔𝑜𝑜𝑑𝑠𝑡−1 +0.0325𝑔𝑜𝑜𝑑𝑠𝑡−2 (5) 

𝑅𝐺𝐼𝑡 = 0.0028 +0.5050𝑅𝐺𝐼𝑡−1+ 0.2165𝑅𝐺𝐼𝑡−2− 0.4024𝑅𝐺𝐼𝑡−3+ 0.3792𝑅𝐺𝐼𝑡−4+

0.0105𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−1+ 0.0226𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−2+ 0.0211𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−3+ 0.0162𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−4  

𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡 = 0.0273− 1.2238𝑅𝐺𝐼𝑡−1− 0.5655𝑅𝐺𝐼𝑡−2− 0.5757𝑅𝐺𝐼𝑡−3+ 1.6369𝑅𝐺𝐼𝑡−4−

0.8218𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−1− 0.3887𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−2+ 0.1119𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−3+ 0.1621𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑡−4  (6) 

 

Fig. 4. (VAR unit circle test) [Data source: EVIEWS10] 

In figure 4, (1 ) shows the VAR unit circle test of RMB internationalization and 
cross-border trade RMB settlement in the offshore market, (2) shows the VAR unit 
circle test of RMB internationalization and cross-border goods trade RMB settlement 
in the offshore market, and (3) shows the VAR unit circle test  of RMB internationali-
zation and cross-border service trade RMB settlement in the offshore market. 

4.4 Impulse response 

As shown in  figure 5, the impact of RMB internationalization has a positive response 
and the response index gradually increases, and the RMB settlement has a positive 
response to the impact of RMB internationalization in the offshore market and the 
response index fluctuation decreases. The response of RMB settlement goods trade to 
the impact of RMB internationalization in the offshore market fluctuates around 0, and 
the influence of RMB internationalization in the offshore market on the RMB settle-
ment of goods trade has a positive response and the fluctuation of the response function 
decreases. The effect of RMB internationalization has a positive response and the 
response function fluctuates up and down, and the response function of RMB settle-
ment of service trade to the impact of RMB internationalization in the offshore market 
fluctuates around 0. 

Response to Cholesky One S.D. (d.f.adjusted) Innovations 
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Fig. 5. (Schematic diagram of impulse response function) [Data source: EVIEWS10] 

4.5 Variance decomposition 

As shown in figure 6, the contribution of RMB settlement to RMB internationalization 
in the offshore market increased from 0 in the first phase to 15% in the tenth phase . In 
phase 1 to 10, the contribution of RMB internationalization in the offshore market to 
the change of RMB settlement in cross-border trade is stable at about 25%, the con-
tribution of RMB internationalization in the offshore market to the change of RMB 
settlement in cross-border goods trade is stable at about 1.5%, and the contribution of 
RMB settlement in cross-border goods trade to the change of RMB internationalization 
in the offshore market is stable at about 23%. Besides, the contribution of RMB set-
tlement of cross-border serv ice trade to the change of RMB internationalization in the 
offshore market is stable at 13%, and the contribution of RMB internationalizat ion in 
the offshore market to the change of RMB settlement of cross-border service trade is 
stable at 2%. 
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Fig. 6. (Variance decomposition diagram) [Data source: EVIEWS10] 

5 Conclusions and Policy Recommendations 

5.1 Conclusions 

The RMB settlement amount of cross-border trade is helpful to its internationalization 
of the offshore market and gradually increases. Besides, the RMB settlement of goods 
trade has a positive influence on its internationalization offshore market, but the in-
fluence is gradually decreasing. The RMB internationalization of the offshore market 
has a weak impact on the its settlement of goods trade. Moreover, the RMB settlement 
amount of service trade has a positive effect on its internationalization of the off shore 
market and it does not only have a single d irection of action, but the RMB interna-
tionalization of the offshore market has a weak impact on the its settlement of service 
trade. The contribution of RMB settlement of trade to the change of its internat ionali-
zation in the offshore market is gradually increasing, but the contribution of RMB 
internationalization in the offshore market to the change of its settlement of 
cross-border trade is stable. What’s more, the contribution of RMB settlement of goods 
trade to the change of its internationalization in the offshore market is far greater than 
the contribution of RMB internationalization in the offshore market to the change of 
settlement of goods trade, indicating that the offshore market has not fully p lay ed a 
positive role in RMB settlement of cross-border trade. The contribution of RMB set-
tlement of service trade to the change of its internationalization in the offshore market 
is greater than that of RMB internationalization in the offshore market to the change of 
settlement of service trade, indicating that it is urgent to improve the RMB interna-
tionalization in the offshore market. 
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5.2 Policy recommendations 

(1) Accelerate the construction of offshore RMB markets in Shanghai and Shenzhen. 
By building an offshore RMB market in China, the risk and fluctuation of the offshore 
RMB market can be effectively reduced and the internationalization level of the off-
shore RMB market can be promoted. 

(2) Sign currency swap agreements and bilateral free trade area agreemen ts. 
Through currency swap agreements and free trade regional agreements, the scale of 
local currency settlement and cross-border trade RMB settlement can be increased, and 
the internationalization of RMB can be further promoted. 

(3) Deepen the reform of the financial system, steadily and prudently promote fi-
nancial openness. On the premise of avoiding systemic financial risks, expand the 
opening of capital account, reduce the restrict ions on RMB financial investment in the 
offshore market, and promote the increase of RMB liquidity in the offshore market. 
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