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Abstract:

Objective:

Energy pricing in the international energy market is the key point for RMB internationalization, which can make the process further
developed.

Aim:

Therefore it is of practical significance to study their co-integration relationship and causality, and though the impulse response to
analyze their dynamic interaction relationship.

Method:

We take the Johansen co-integration and VAR model to explore the interaction between them.

Results:

Empirical results show that, firstly there is a long-term equilibrium between RMB internationalization and energy prices, and the
change of short-term energy prices have a positive impact on the RMB internationalization index. Secondly, WTI oil price, domestic
oil price and domestic coal price linearly Granger cause the RMB internationalization, but not vice versa. While RMB
internationalization is only the Granger cause of the international coal price. Finally, the impulse response analysis shows that
changes of energy prices play positive roles in promoting the internationalization of RMB.

Keywords: RMB Internationalization, Energy Prices, Energy Invoicing, Petro-dollar system.

1. INTRODUCTION

A world or global currency is one that is transacted internationally, with no set borders. As the study of Helleiner,
Kirshner [1], there are two key points for world currency, which are whether one can be reserve currency held by the
central bank and open financial system that allows capital flow without restriction. For a long time, as the U.S. has the
world’s largest economy, most international transactions continue to be conducted with the U.S. dollar. However, RMB
became increasingly used as an international currency, and it has been qualified to internationalize for following
reasons: China was the world second largest economy; RMB exchange rate was stable and we all have strong
confidence; financial system reform makes China more open. According to Society for Worldwide Interbank Financial
Tele communication [2] data shows that the yuan has exceeded the Yen in August 2015, becoming the world's fourth
largest payment currency, after the U.S. dollar, the euro, the pound. At the end of November, 2015, the RMB was
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designated as one of the world’s global currencies, IMF decided to include the Chinese yuan in its special drawing
rights (SDR) basket of reserve currencies currently comprised of the U.S. dollar, euro, British pound and Japanese yen.

The RMB internationalization process has made some achievements, hence the internationalization of the RMB
related research has become increasingly important. And the energy trade pricing and settlement binding power is the
starting point for the rise of international commodities, such as the nineteenth Century coal Sterling system, as well as
the twentieth Century Petro-dollar system, which shows that there is a close relationship between the currency
internationalization and energy [3]. The interaction between the RMB and the energy prices has also become a hot topic
in the discussion of the academic study and social area [4, 5]. In fact, in recent years, with the weakening relationship
between the U.S. dollar and oil, and the non-dollarization of oil is becoming more and more apparent, energy valuation
by the original single currency valuation may shift to a variety of common currency denominated [6, 7]. For now, the
influence of the RMB internationalization is increasing year by year because of China's economic boost and political
stability. Of course, the impact of the RMB to achieve the internationalization of the pound or the dollar is too early, but
with the further development of China's economy and the government to actively promote the internationalization of the
RMB, the yuan is likely to become one of the currency impacting the energy prices.

Energy invoicing currency is generally an international currency or a key currency. As energy currency represents a
strong currency status, such as the oil market generally uses U.S. dollar for invoicing and settlement, the coal market
mostly adopts the euro denominated [8]. The dollar has maintained a very high position in the energy prices. The
researches about whether the US dollar affects the oil price is still the hit now. Sadorsky [9] uses co-integration method
and Granger causality test to reveal the relationship between the energy futures price of crude oil and the U.S. trade
weighted index, and found that the U.S. dollar exchange rate will impact on energy futures prices. Other scholars have
similar conclusions, like Salimi and Yousefi [10], Lizardo and Mollick [11] and Reboredo, Rivera-Castro and Zebende
[12]. Eichengreen, Chitu and Mehl [13] think that the pricing of oil will break through the dollar based pricing system,
and move toward a variety of currencies, and will be implemented for a period of time. From Campanella [14], the
internationalization of the RMB have the potential to change the current currency system. RMB internationalization on
behalf of Asian currency built a new pattern of multi-polar international monetary system. Yifan Yuan [15] emphasizes
we should seize the opportunity to blind the RMB and carbon emission, promoting the carbon trading in RMB for
establishing a better carbon financial market. J Deng, J.Q. He [16] apply co-integration model to find out the influence
of international oil price on RMB exchange rate, and the result shows that increasing oil price brings about RMB
appreciation pressure.

The above researches show that the RMB internationalization has the possibility to affect energy pricing and energy
prices, while there are also researches about that energy pricing and energy prices will affect the process of
internationalization of the RMB. Currency as a medium of exchange for commodity pricing and as a measure of
international trade in the use of international trade is an important part of the currency application [17 - 19]. Studies
have indicated that actively promoting the valuation of the yuan in the energy market will open up a new way for the
internationalization of RMB, which is conducive to the internationalization of the RMB. Chen and Qian [20]
established a profit maximization model, and found a new currency internationalization path, that is, firstly become
energy pricing and settlement currency, and then gradually become the international currency. Other scholars have also
carried out the research on the energy path of RMB internationalization [21 - 23]. All of the above studies show that
energy pricing and energy trade can provide a new international path for the internationalization of RMB, and the
process of RMB internationalization is affected by the energy prices.

In summary, the current researches on the internationalization of the RMB and the energy prices are mainly focused
on theoretical research, there are few empirical studies on the relationship between the internationalization of the RMB
and the energy prices. Well, the co-integration model and causality test are widely used to find the lead-and-lag price
mechanism [24]. In this paper, from the empirical point of view, we use Granger causality test, JJ co-integration test and
VAR method, to study the relationship between the two variables. Unlike previous studies which use RMB exchange
rate, we choose the Standard Chartered Bank RMB World Index as proxy of RMB internationalization, and discuss how
both international and domestic energy prices fluctuations to affect RMB internationalization, which provides a more
broad vision to understand the relationship. Furthermore, it’s significant to conduct the process of RMB
internationalization.
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2. DATA AND METHODS

2.1. Variables and Data Sources

The data used in this study consists of monthly observations for the Standard Chartered Bank RMB World Index
(RGI), oil prices and coal prices. The RGI is the first market index to track the development of the RMB, so we select
the Standard Chartered Bank RMB world index to measure the process of internationalization of the RMB. In the same
time, we select WTI spot price (WTIOIL) and Daqing crude oil spot price (DQOIL) as the measure of the international
and domestic crude oil prices, and select Australia BJ-coal prices (BJCOAL) and Qinhuangdao Port coal (QHDCOAL)
as a measure of international and domestic coal prices. RGI comes from the Standard Chartered Bank Research Center,
while WTI crude oil spot price data are from the US Energy Information Administration, and the rest of the crude oil
and the coal price data were derived from the flush data center. Data are available from December 2010, the sample
span from December 2010 to March 2015, and each variable has 52 data.X is the variables at time ¢ ,InX, represents the
log of variables at time ¢, R_X=100*(InX,— InX,) stands for RGI and the oil/coal price return at time t.

The descriptive statistics data analysis shows in Table 1. ADF test results show that the logarithm of the RMB
internationalization sequence and energy prices series are non-stationary time series, first-order difference sequences
were stable.

Table 1. Summary statistics.

Variables Mean Std. ADF-test Obs
InRGI 6.68 0.80 -1.43 52M
InWTIOIL 451 0.19 -0.57 52M
InDQOIL 6.31 0.20 -0.20 52M
InBJCOAL 4.56 0.23 -0.31 52M
InQHDCOAL 6.17 0.19 -0.71 52M
R _RGI 6.12 5.98 -3.03** SIM
R _WTIOIL -0.99 7.25 -4.88%** 5IM
R_DQOIL -1.05 435 -4.62%%* SIM
R BJCOAL -1.31 4.08 -5.64%%* 5IM
R_QHDCOAL -0.98 4.96 -6.50%** SIM
Note: *** ** and * denote significance at 1%, 5% and 10% levels, respectively.
2.2. Methodology

2.2.1. VAR Model

In this paper, Auto Regressive Vector (VAR) model is established as a benchmark model. Based on the
internationalization of the RMB and the energy prices, the two variables VAR model is as follows:

R_RGL=c,+3 B.R_RGL ,+3 f. R_X, +&,
i=1 =1

R_X =c +ﬁﬂzuR,)(H +2522/R,RGIH +&,
i=1 =1

In the above formula, R _RGI, stands for the internationalization of the RMB, R X, are the energy variables,
representing the yield of each energy sequence.

R_WTIOIL,
R_JBCOAL,
R X =| -
- R_DQOIL,
R_QHDCOAL,



RMB Internationalization and Energy Prices The Open Fuels & Energy Science Journal, 2017, Volume 10 39

2.2.2. Johansen Co-integration Model
Co-integration test is to investigate the existence of long-run equilibrium relationship among variables. Based on the

VAR model, we can obtain the following equation:

p-1
Ay, =y, 4 + Z TAy,; + Hx; + &

i=1

Then, considering different restriction, Johansen co-integration can be expressed as following,

wy,_, + Hx, = a(ﬁ Yo tp,t plt)

Where, y, is dependent variable, x, are independent variables, t is the trend term, p, is the intercept.

2.2.3. Error Correction Mechanism

Given VAR model the ECM would be calculated from the below equation:

p—-1
Ay, = aecmy_q + Z TAYe_;i + &

i=1

Where ecm,, is the error correction vector, a estimates the speed at which an endogenous variable returns to
equilibrium after any change in exogenous variables.

3. RESULTS AND DISCUSSIONS

3.1. Long-term Equilibrium Between RGI and the Energy Market

In this paper, we use the Johansen co-integration test proposed by Johansen and Juselius [25] to test whether there is
a long-term equilibrium relationship between RMB internationalization and energy prices. The test results are shown in
the following Table 2.

Table 2. Johansen Co-integration results.

Hypothesized No. of CE(s) | Eigenvalue Trace Statistic 5% Critical Value Prob.**
Panel A. InRGI-InWTIOIL Johansen Co-integration results
None* 0.445 29.202 18.398 0.001
At most 1 0.020 0.972 3.841 0.324
Panel B. InRGI-InDQOILJohansen Co-integration results
None* 0.280 18.482 15.495 0.017
At most 1 0.055 2.715 3.841 0.099
Panel C. InRGI-InBJOILJohansen Co-integration results
None* 0.313 24.249 20.262 0.013
At most 1 0.132 6.634 9.165 0.147
Panel D.InRGI-InQHDCOALJohansen Co-integration results
None* 0.323 26.277 20.262 0.007
At most 1 0.146 7.550 9.165 0.100

The co-integration test results can be seen from Table 2, which indicate that both the variables and equations are
significant at 1% level, and both residual series are stationary, hence we may say there exists a significant co-integration
relationship between the RGI and energy price. Put it another way, they have long-term equilibrium interaction for each
other.
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3.2. Short-term Adjustment and Granger Causality test between RGI and the Energy Market

Besides the long-term equilibrium across the RG/ and energy market, we further introduce the error correction
model [26] to study the short-term interaction across the two variables.

First of all, in this paper, the optimum lag order of the ECM models are selected according to the principle of
minimum AIC value. The result is shown in (Table 3).

Table 3. AIC and SC value.

Lag order 0 1 2 3 4 5 6 7 8

InRGI-InWTIOIL

AIC -6.143 -6.608 -6.702* -6.624 -6.557 -6.520 -6.565 -6.623 -6.531

SC -6.067 -6.225 -6.473* -6.088 -5.869 -5.678 -5.571 -5.476 -5.231
InRGI-InDQOIL

AIC -6.082 -6.684* -6.520 -6.483 -6.468 -6.517 -6.625 -6.582 -6.560

SC -6.006 -6.352% -6.138 -5.948 -5.779 -5.675 -5.631 -5.537 -5.260
InRGI-InBJCOAL

AIC -7.378 -1.777 -7.809* -7.740 -7.707 -7.783 -7.726 -7.638 -7.554

SC -7.302 -7.427 -7.548* -7.204 -7.018 -6.942 -6.731 -6.491 -6.254

InRGI-InQHDCOAL
AIC -7.894 -8.379 -8.396* -8.328 -8.282 -8.247 -8.248 -8.136 -8.005
SC -7.817 -8.013 -8.150* -7.792 -7.593 -7.406 7,254 -6.989 -6.705

We choose different lag order for our model respectively according to the above results

3.2.1. RMB Internationalization and Oil Prices

Firstly, we explore the relationship between RMB internationalization and oil prices, estimated results are shown as
follows.

Results in Table 4 tell that from the short-term perspective, the interaction across the RGI and the international oil
price appears strong in terms of their price change on the same day at 1% level. Specifically, when the RGI changes
1%,the WTIOIL price changes 0.195% to the same direction; whereas the WTIOIL price changes 1%, the RGI changes
0.125%, which seems much weaker than the shock of the RGI to the WTIOIL price. Additionally, it can be found that
although the long-term equilibrium between the WTIOIL price and the RGI may significantly adjust the short-term
changes of the RGI and the WTIOIL prices and cause that their short-term changes do not deviate from their long-term
equilibrium path very far, the adjusting extent appears quite limited. According to the value of ecm term in Table 4, the
adjusting extent to the RGI short-term change is -0.013%, while the WTIOIL price change is 0.003%.

Table 4. Estimated results of the error correction model: RGI and WTIOIL.

Dependent: D_InRGI Dependent: D_InWTIOIL
Coefficient Coefficient
C 0.014 -0.023
D _InRGI 0.195
D _InRGI(-1) 0.639 0.430
D _InRGI(-2) 0.184 -0.297
D _InRGI(-3) -0.481 0.016
D _InRGI(-4) 0.265 0.071
D _InWTIOIL 0.125
D _InWTIOIL(-1) -0.084 0.427
D_InWTIOIL(-2) -0.018 -0.103
D _InWTIOIL(-3) -0.132 -0.012
D_InWTIOIL(-4) 0.101 0.157
ecm(-1) -0.013 0.003
Log likelihood 112.225 60.679
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Dependent: D_InRGI

Dependent: D_InWTIOIL

Coefficient

Coefficient

0.154

R-squared 0.733

Note: C denotes the constant term. D _[nRGI stands for the first difference of the log of oil price, while D /nRGI(-1) is the 1-order lagged series of
D_InRGI, and other related series have similar implication. ecm represents the error correction term.

Results in Table 5 show that when the RGI changes 1%, the DQOIL price changes 0.069% to the same direction;
whereas the DQOIL price changes 1%, the RGI changes 0.132%, which seems much stronger than the shock of the RGI
to the DQOIL price. According to the value of ECM term in Table 5, the adjusting extent to the RG/ short-term change
is -0.043%, while the DQOIL price change is -0.038%.

Table 5. Estimated Results of the Error Correction Model: RGI and DQOIL.

Dependent: D _InRGI Dependent: D_InDQOIL
Coefficient Coefficient
C 0.017 -0.006
D _InRGI 0.069
D _[nRGI(-1) 0.565 0.227
D _[nRGI(-2) 0.082 -0.243
D_inDQOIL 0.132

D _InDQOIL(-1) -0.051 0.729
D _InDQOIL(-2) 0.204 -0.490
ecm (-1) -0.043 -0.038

Log likelihood 109.091 103.372
R-squared 0.748 0.554

According to the Granger causality test in Table 6, the oil prices linearly Granger causes the RMB
internationalization, but not vice versa. The main reason is that Chinese yuan is in process of internationalization, which
can not break the traditional energy pricing system and impact much more on the oil prices. As we all know, the oil
market is U.S. dollar dominated.

Table 6. Granger causality relationship test.

Null Hypothesis: Obs F-Statistic Prob.
R_WTIOIL does not Granger Cause R_RGI 46 2.787 0.040%*
R _RGI does not Granger Cause R_WTIOIL 0.584 0.676
R_DQOIL does not Granger Cause R_RGI 48 3.507 0.012%*
R _RGI does not Granger Cause R_DQOIL 0.583 0.713

3.2.2. RMB Internationalization and Coal Prices

Results in Table 7 show that when the RGI changes 1%, the BJCOAL price changes 0.089% to the same direction;
whereas the BJCOAL price changes 1%, the RGI changes 0.197%, which seems much stronger than the shock of the
RGI to the DQOIL price. This result is coincident with the study of Derya Ezgi Kayalar, C. Coskun Kucukozmen [25],
they find emerging oil importer markets are less vulnerable to oil price fluctuations. According to the value of ECM
term in Table 6, the adjusting extent to the RGI short-term change is -0.038%, while the BJCOAL price change is
-0.049%.

Table 7. Estimated Results of the Error Correction Model: RGI and BJCOAL.

Dependent: D_InRGI Dependent: D _InBJCOAL
Coefficient Coefficient
C 0.019 -0.003
D _InRGI 0.089
D_InRGI(-1) 0.628 -0.043
D_InRGI(-2) 0.238 -0.417
D_InRGI(-3) -0.222 0.291
D _InBJCOAL 0.197
D_InBJCOAL(-1) 0.142 0.435
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(Table 7) contd.....

Dependent: D_InRGI Dependent: D _InBJCOAL
Coefficient Coefficient
D_InBJCOAL(-2) 0.033 -0.290
D _InBJCOAL(-3) 0.047 0.124
ecm(-1) -0.038 -0.049
Log likelihood 108.308 101.068
R-squared 0.702 0.360

Results in Table 8 show that from the short-term perspective, the interaction across the RGI and the domestic coal
price appears strong in terms of their price change on the same day at 1% level. Specifically, when the RGI changes 1%,
the QHDCOAL price changes 0.052% to the same direction; whereas the QHDCOAL price changes 1%, the RGI
changes 0.075%, which seems much weaker than the shock of the RGI to the QHDCOAL price. Additionally, according
to the value of ECM term in Table 8, the adjusting extent to the RG/ short-term change is -0.034%, while the WTIOIL
price change is -0.033%.

Table 8. Estimated Results of the Error Correction Model:RGI and QHDCOAL.

Dependent: D_InRGI Dependent: D InQHDCOAL
Coefficient Coefficient
C 0.014 -0.009
D _InRGI 0.052
D_InRGI(-1) 0.580 0.296
D _InRGI(-2) 0.113 -0.264
D_InQHDCOAL 0.075
D_InQHDCOAL(-1) -0.021 0.487
D _InQHDCOAL(-2) 0.112 -0.390
ecm(-1) -0.034 -0.033
Log likelihood 107.952 88.077
R-squared 0.736 0.359

The results in Table 9 shows that, there are only unidirectional Granger causality relationship. Specifically, the RGI
significantly linearly Granger causes the international coal price, but not vice versa. Meanwhile, the domestic coal price
significantly linearly Granger causes the RGI, without reversed Granger causality.

Table 9. Granger causality relationship test.

Null Hypothesis: Obs F-Statistic Prob.

R _BJCOAL does not Granger Cause R_RG/ 47 0.523 0.719
R_RGI does not Granger Cause R_BJCOAL 2.714 0.045%*
R _QHDCOAL does not Granger Cause R_RGI 48 2.455 0.077*

R_RGI does not Granger Cause R_QHDCOAL 1.192 0.326

Based on above analysis, we find the domestic oil price have a stronger effect on RMB internationalization, whereas
the international coal price plays more important role. As we all know, the coal price has decreased sharply since 2012,
and he coal market in China is in recession, leading more coal import from abroad. Well, the coal price is dependent on
international coal price, not the domestic price. Crude oil market has been dominated by U.S. dollar for a long time, but
studies show that relationship between U.S. dollar and oil price is weaker because other strong currencies, such as
RMB. The stronger influence of domestic oil price on RG/ would be attributed to efforts of oil market reform, which
makes domestic oil price more efficient.

3.3. The VAR Model and Impulse Response Function Analysis

The interaction mechanism and influence degree of each variable are simulated and analyzed by using impulse
response function.
3.3.1. RGI and Oil prices

According to the previously established VAR model, the impulse response function is given as shown in Fig. (1).
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Fig. (1). Responses to Cholesky one standard deviation innovations: RG/ and crude oil price.

Fig. (1A). represented that a unit of WTI crude oil price shocks, in the first two quarters, the RG/ has a smaller
negative response, then increased and reached the maximum positive response in the sixth to eighth quarters, then
declining sharply around the 8th quarter, and finally remained in the positive response. In Fig. (1A). it is possible to
observe that WTI price has a positive and durable effect on RGI . The rise in crude oil prices from the supply and
demand level represents the increase in demand for crude oil, also shows that the economy is in a rising stage, the
internationalization of the RMB with the economic upward trend of further development, the process is accelerated.

Fig. (1B). outlines the response of crude oil price to RGI. From the figure can be seen, in the short term the RG/ has
negative effects on crude oil prices. In spite of the positive response, the response is small and close to 0. We can see
the internationalization of RMB developments bring short-term international oil prices fall, but a very short time to
maintain. This is because China has failed to achieve the international crude oil invoicing, the degree of
internationalization of the RMB is difficult to shake the market price of crude oil pricing.

Fig. (1C). discloses that the positive impact of the shock in the DQOIL to RGI is similar to the effect of WTIOIL,
and reached a maximum impact in the 5th and 6th period, decreased around 10th quarter. Domestic crude oil price
changes for the internationalization of RMB index has maintained a positive role, promotes the process of RMB
internationalization. And the degree of influence is close to the international crude oil prices.

Fig. (1D). shows the positive and short term impact of RGI to DQOIL. In the second period reached the highest
point, and then fall until the impact disappeared. It also shows that the internationalization of RMB for the impact of
domestic crude oil price compared to the impact of international crude oil prices is more lasting.

From the above analysis, the oil price volatility has brought the RMB internationalization process quicken. In fact,
in recent years, oil price fluctuation intensifies, and petrodollars system is being questioned. Studies have shown that
petro dollars mean spillover effect has weakened in 2012, the dollar weakened the influence of crude oil price, the oil
trade to de-dollarize tendency is more and more obvious. Since the global financial crisis, due to the weak U.S. and
European economic growth, the impact of the RMB has been significantly improved, yuan has become the main
reference currency in Asia. As a representative of the emerging countries, China's national strength has become
increasingly strong, the yuan is also favored by investors. The yuan, which is gradually moving towards
internationalization is more popular than the US dollar now. Sharp fluctuations in oil prices, the weakening of the status
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of the dollar, investors turned to the RMB market, which led to the internationalization process of the RMB. China take
the initiative to seize the opportunity to further promote the process of internationalization of the RMB, the RMB
internationalization achieved remarkable achievements. And the change of international and domestic oil prices for the
extent of the impact of RGI approximation, is mainly because the domestic oil prices mainly affected by the impact of
international oil prices, the impact of international oil prices on domestic oil prices significantly and long-term.

International oil prices and domestic oil prices in the short term has been affected by the RGI, and the response time
of the domestic oil price is longer than the international oil price response time. Although the process of
internationalization of the RMB has achieved remarkable achievements, but compared to the U.S. dollar and other
international currencies, the RMB has little influence on oil pricing. For the domestic crude oil, along with the progress
of the internationalization of the RMB, China's oil foreign trade settlement proportion in RMB clearing become bigger.
That reduces the cost of oil imports, and domestic crude oil price volatility is exacerbated, then the response of crude oil
shows a longer period of time to the impact of RGI.

3.3.2. RGI and Coal prices

The results of RGI and coal price for the impulse responses are presented in Fig. (2).
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Fig. (2). Responses to Cholesky one standard deviation innovations: RGI and COAL price.

Fig. (2A). represented that a unit of BJ coal price shocks, the RGI has a positive response, and remained in the
positive response for ten quarters. But the impact of international coal price change on RMB internationalization is
obviously weaker than that of international crude oil price movements, and the impact of international oil on the
internationalization of the RMB is more durable. This is mainly because, compared to the coal imports, China's import
of oil quantity is huge, the international oil price for the internationalization of the RMB has a more significant effect.

Fig. (2B). outlines the impact of the RG/ on the international coal prices have an obvious impact. International coal
prices have a positive response in the first two periods. Then there is a large negative response, the biggest positive
response occurs about 7th period, then gradually disappeared about 12th quarter. It can be seen that the
internationalization of RMB to international coal prices has more significant influence, but the impact is not always
maintained, and ultimately affect tends to 0, the internationalization of RMB for the impact of the international coal
price also failed to produce long-term effects.
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Fig. (2C). discloses that domestic coal price fluctuations for the RGI has a significant positive effect and in the 4th
period reach the maximum. This is related to China's national conditions for China is not only a big country of coal
consumption is also a major coal producing country.

Fig. (2D). shows coal prices showed a positive response for the RG/ shock, and reached the highest in the second
period, followed by a decline around the 12th period. The internationalization of RMB for domestic coal prices has a
certain influence only in the short term. This is because China is a net importer of coal, and China does not have the
right to control the coal pricing, the empirical results also show that the internationalization of RMB has no significant
influence to the coal price.

From the above analysis can also see that both international coal prices and domestic coal prices for the RGI has
positive effect to coal price fluctuation. Be similar with the reason for the oil market, the global financial crisis and the
European debt crisis also brought fluctuations in coal prices, the dollar and currencies such as the euro decline in credit,
investors look to the market of RMB, RMB trade settlement proportion increased, resulting in RGI rise, accelerating
process of internationalization of the RMB. Domestic coal price on the impact of internationalization of the RMB is
greater than the international coal price on the impact of the internationalization of the RMB, which is mainly because
the carbon trading market unlike the oil supply is mainly dependent on OPEC. Coal supply shows diversified pattern,
not only in developed countries and developing countries, thus makes the settlement currency of the carbon trading
market is difficult to form a single currency. China itself is coal exporter, China in the carbon trading market have more
initiative. Therefore, the influence of domestic coal price fluctuation on RMB internationalization index is greater than
the international coal price fluctuation.

For improvement of national energy safety and process of RMB internationalization, an efficient mechanism should
be established to control the shocks to RMB internationalization. Firstly, we should pay attention to energy prices
fluctuations, avoiding sharp drastic changes of RMB exchange rate. Based on above impulse response function analysis,
energy prices, whatever oil prices or coal prices, do have strong impact on RMB internationalization. We should take
measures to accelerate the process of RMB internationalization by seizing the opportunity. Secondly, we need to focus
on national energy safety. In Fig. (1), results show that both WTIOIL and DQOIL have similar impact on RG/, however
the response of domestic oil price to RGI lasts longer than international oil price; in Fig. (2), we reveal that the influence
of OHDCOAL on RGI is two times or so than BJCOAL. Therefore domestic energy markets are essentially put more
concentration to encounter the RGI changes.

CONCLUSION

The analysis carried out in this paper reveals the interaction relationship between RMB internationalization and
energy prices. We choose the Standard Chartered Bank RMB World Index to measure the process of
internationalization of the RMB, select international / domestic oil and coal prices as a representative of the energy
prices, using co-integration test, the Granger causality test, and the impulse response function analysis the degree of
interaction between RMB internationalization and energy prices.

The empirical results show that the RMB internationalization and energy prices exist long-run equilibrium
relationship and can be adjusted to the equilibrium state by Short-term adjustment. In addition to the international coal
prices, international / domestic crude oil prices are the Granger cause of change in the RGI, and RGI is only the Granger
cause of the international coal prices. From the impulse response function, we can see that crude oil price plays a
positive role on the internationalization of RMB index process. Moreover, the internationalization of the RMB only
produced a short-term impact for the price of crude oil, and the impact of domestic crude oil prices is much stronger
than the international crude oil prices. For coal prices, coal prices have a positive impact on the internationalization of
the RMB, and the impact of domestic coal prices on the internationalization of the RMB is stronger than the impact of
international coal prices. For the impact of the internationalization of the RMB, the international coal prices in the short
term are more volatile, while the domestic coal prices only exerts short-term response. Impulse response function
diagram shows that the impact of energy price has a significant positive effect on the RMB internationalization index,
which indicates that the energy prices volatility can promote the internationalization process of China's RMB. But the
internationalization of the RMB for energy prices do not produce significant effect, indicating that the RMB in energy
pricing system is still in the weak position. China still needs further efforts to impact on energy pricing.

There is obvious relationship between RMB internationalization and energy prices, especially energy prices
fluctuations can significantly impact on RMB internationalization. Therefore, we should take measures to obtain the
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power of energy pricing in the process of RMB internationalization.

Firstly, a well-developed financial market would be helpful to RMB internationalization, undoubtedly, establishing
energy commodity exchange is essential. The government should support these activities for influential energy market
and make efforts to use RMB as settlement currency for energy trade. Dalian oil exchange has been set up and Huangpu
oil exchange center is in arrangement. The establishment of energy exchange can contribute to energy prices
marketization, and make sure that domestic energy price can be accepted widely.

Secondly, RMB is encouraged to use as payment currency when Chinese firms take in energy trade. As well-known,
SDR inclusion grants the yuan international reserve currency status and provide some financial benefits. Meanwhile,
RMB internationalization also gives Chinese companies rights to negotiating prices, helping them to reduce costs. We
should use RMB as settlement currency and payment currency in international trade and commerce, promoting RMB
internationalization for further step.
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