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Abstract

In July 2018, the Vietnam Commodity Exchange (VNX) was transferred into the 
Mercantile Exchange of Vietnam (MXV) to hedge price risks through futures on inter-
national commodity exchanges. This research aimed to verify the efficiency of futures 
on ICE EU and ICE US under the perspective of hedging for Vietnamese coffee, de-
termine optimal hedging ratios and the optimal number of each futures contract, and 
investigate the feasibility of introducing domestic commodity exchanges in Vietnam. 
Using the Vector Error Correction Model (VECM), the results show that (1) Robusta 
futures with expiration dates of January, March, May, and July on ICE EU are efficient 
hedging tools, but the adverse result is justified for Arabica futures on ICE US; (2) 
Robusta futures with the expiration date of January are the best in terms of risk man-
agement for Vietnamese coffee market; (3) optimal hedge ratio of Robusta futures of 
around 34% is much lower than ratios showed by previous researches; (4) in the short 
term, introducing coffee futures into the domestic commodity exchanges is still not 
feasible in the short term, but should be considered in the long term in Vietnam. This is 
the first study providing empirical evidence about the hedging role of futures contracts 
on ICE EU and ICE US, contributing to enrich the existing empirical evidence on the 
hedging role of futures for the agricultural sector.
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INTRODUCTION

Since 2000, in an attempt to hedge, the Government of Vietnam was 
committed to developing commodity exchanges for some crucial ag-
ricultural products, including coffee, rice, and rubber, such as Buon 
Ma Thuot Coffee Exchange Center (BECE) and Vietnam Commodity 
Exchange (VNX). However, trading results on coffee are modest in 
terms of value and volume, which means very low liquidity on BECE 
and VNX. A few years after, on 8th June 2018, the Ministry of Industry 
and Trade issued license No. 486/GP-BCT, allowing the Mercantile 
Exchange of Vietnam (MXV) to run businesses. On 17th August 2018, 
MXV officially launched the nationally centralized commodities ex-
change, bringing Vietnamese participants’ hedging opportunities 
through trading on ICE EU and ICE US.

The above practice provides us a high motivation to examine if cof-
fee futures trading on international commodity exchanges completes 
a hedging mission for the domestic spot market. If coffee futures of-
fered by ICE EU and ICE US are really useful financial instruments 
of risk management for Vietnamese participants, optimal hedging 
ratios and the optimal number of contracts will be determined. In 
line with this objective, this research applies Vector Error Correction 
Model (VECM) to investigate if the long-run relationship between the 
futures price and domestic price exists and which futures are the best 
hedging tools for Vietnamese producers. Besides, theoretical frame-

© Nguyen Thi Nhung, Nguyen Nhu 
Ngan, Tran Thi Hong, Nguyen Dinh 
Cuong, 2020

Nguyen Thi Nhung, Ph.D., Lecturer, 
Faculty of Finance and Banking, 
University of Economics and Business, 
VNU, Vietnam. (Corresponding 
author)

Nguyen Nhu Ngan, Student, Faculty 
of Finance and Banking, University 
of Economics and Business, VNU, 
Vietnam.

Tran Thi Hong, Student, Faculty of 
Finance and Banking, University 
of Economics and Business,VNU, 
Vietnam.

Nguyen Dinh Cuong, Student, Faculty 
of Finance and Banking, University 
of Economics and Business, VNU, 
Vietnam.

This is an Open Access article, 
distributed under the terms of the 
Creative Commons Attribution 4.0 
International license, which permits 
unrestricted re-use, distribution, and 
reproduction in any medium, provided 
the original work is properly cited.

www.businessperspectives.org

LLC “СPС “Business Perspectives” 
Hryhorii Skovoroda lane, 10, 
Sumy, 40022, Ukraine

BUSINESS PERSPECTIVES

JEL Classification G10, G32

Keywords commodity exchange, agricultural products, derivatives, 
risk management

Conflict of interest statement:  

Author(s) reported no conflict of interest



62

Investment Management and Financial Innovations, Volume 17, Issue 4, 2020

http://dx.doi.org/10.21511/imfi.17(4).2020.06

works developed by Hull (2012) are also applied to compute optimal hedging ratio and the optimal 
number of each kind of futures.

To our best knowledge, the contributions of the study are framed in providing empirical evidence indi-
cating if futures trading of Robusta on ICE EU and Arabica on ICE US plays an important role of hedg-
ing for Vietnamese participants, as well as what are the optimal hedging ratio and the optimal number 
of contracts for each kind of futures that they should mention when trading on international commod-
ity exchanges. These important results will be germane to have more efficient risk management in terms 
of price. 

1. LITERATURE REVIEW

Since forwarding transactions of agricultur-
al products have become common solutions for 
risk management in the international markets 
(Herrmann, 1993), several studies examine the 
role of futures hedging on prices. However, the re-
search results are not homogeneous with different 
underlying commodities in various markets. 

Janet (1995) questions the futures hedging roles 
by examining the impact of the futures market 
on spot prices based on daily observations of 
the high and low prices of futures, weekly ob-
servations of the highest and lowest spot pric-
es of wheat and corn exported in Chicago and 
mean-variance framework. Thus, the high vol-
ume of stockpiled agricultural products would 
reduce the fluctuation of spot prices by more 
than 50%. By contrast, the futures market in-
creases the variance of spot prices, enlarging the 
wheat and corn spot price gap.

Larson et al. (1998) justify futures’ role in the 
economy and their impacts on the volatili-
ty of underlying prices in developing countries. 
Besides, by strongly showing that state interven-
tions in the commodity market to stabilize pric-
es are very costly, ineffective, and accompanied 
by negative effects when these price stabilization 
programs fail, the authors encourage countries 
to promote futures markets as a mechanism to 
disperse price risks.

Using the same approach methods, Larson et 
al. (1998) and Morgan (2000) figure that poli-
cies launched by some less developed countries 
(LDCs), which aim to reduce the negative impact 
of price volatility in commodity markets, tend to 
fail because they cannot strongly support small 

producers and farmers due to some main barri-
ers such as lack of infrastructure, high cost, lack 
of knowledge, credit risks, basic risks, and low 
liquidity. Hence, these countries can implement 
solutions such as supporting policies, technology, 
infrastructure, etc. In particular, international or-
ganizations, governments, and the private sectors 
should play crucial roles in approaching these risk 
management tools. Choudhry (2009) agrees that 
commodity futures facilitate the transfer of risks 
from keepers of physical goods (hedgers) to inves-
tors or speculators in the market. 

In terms of the research methodology, it can be 
seen that previous researches find the correlation 
between futures prices and spot prices by sepa-
rately applying different kinds of cointegration, 
including VECM, VAR, GARCH, or mostly com-
bined methods. 

Hudson et al. (1996) collect 81 observations per 
year for 4 consecutive years and then apply Vector 
Error Correction Model (VECM) to show that 
cotton spot prices and futures prices are not cor-
related, which means that futures market and spot 
market experience a weak relationship. Using the 
same approach, Arfaoui (2018) justifies the long-
term equilibrium relationship between crude oil 
spot prices and futures prices on the NYCE from 
2007 to 2015. The speed of adjustment to the long-
term equilibrium is not high, but faster for refined 
oil on the spot market. 

Dividing the GARCH model into four differ-
ent versions such as bivariate GARCH, bivariate 
BEKK GARCH, bivariate GARCH-X, and bivari-
ate BEKK GARCH-X, Choudhry (2009) compares 
the hedging effect of stockpiled goods against 
non-stockpiled goods based on futures prices and 
spot prices of seven agricultural products, includ-
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ing maize, coffee, wheat, sugar, soy, livestock, and 
live pigs. The results reveal the outstanding perfor-
mance of the through estimated hedge ratios cal-
culated by the GARCH-X model in all stages, sup-
porting Hudson et al. (1996) and Yang et al. (2001). 
However, different from Yang and Awokuse’s 
(2003) research results, Choudhry (2009) points 
out that hedging effectiveness between stockpiled 
and non-stockpiled goods is quite similar. Nicolau 
and Palomba (2015) focus on the multivariate 
VAR model to figure that dynamic interactions be-
tween spot prices and futures prices considerably 
depend on each commodity market’s characteris-
tics and justify that spot and futures prices were 
always correlated.

Yang and Awokuse (2003) choose both VECM and 
two-variable GARCH as a research framework to 
justify that futures contracts played an effective 
hedging role in stockpiled goods. Jackson and 
Woodruff (2016) apply VECM and GARCH to 
give empirical evidence about close relationships 
between spot prices on the domestic coffee market 
in Ugandan and futures prices on international 
exchanges. Using OLS, VAR, and VECM models, 
Wang and Chidmi (2011) determine hedge ratios 
for cotton in various countries, thereby justify 
whether cotton futures on the NYCE are a hedg-
ing tool. Similarly, Wibowo (2017) investigates 
the effectiveness of hedging strategies by using 
three models to estimate the optimal hedge ratio, 
including OLS, VCEM, and TARCH. Yang et al. 
(2005) apply all four models, including OLS, VAR, 
VECM, and multivariate GARCH, based on two 
approaches: risks – profits comparison and maxi-
mizing benefits to compare the hedging effects of 
optimal ratios. 

Table 1 summarizes different methods that previ-
ous studies apply to investigate the hedging role 
of futures. 

Besides the hedging role of futures, researchers 
are also interested in the feasibility of launch-
ing it on domestic commodity exchanges. The 
first study is realized by Black (1986) who shows 
that the success of the futures contracts strongly 
depends on the characteristics of the underly-
ing assets and is strictly related to the scope of 
the cash market, price volatility, the risk reduc-
tion effect, and liquidity costs. Tashjian (1995) 
explores how to design successful futures from 
two perspectives, such as properties of futures 
and optimal forms of contracts. Rutten (1998) 
assesses the potential of futures for tropical ply-
wood. Pennings and Leuthold (1999) examine 
the correlation between trading volume and 
hedging effectiveness by taking into account 
both fundamental and market depth risks and 
the relationship between underlying character-
istics and the probability of using the futures 
contract. Brorsen and Fofana (2001) emphasize 
that a dynamic cash market is necessary for the 
success of futures contract since this variable 
perfectly predicts the futures contract existence, 
while other variables, such as vertical integra-
tion, homogeneity, and buyer concentration, are 
also important to explain differences in trading 
volumes and open interest rates between futures 
markets.

Based on studies of Black (1986) and Pennings 
and Meulenberg (1998), Bergfjord (2007) meas-
ures the volume of future contracts (V) through 
contract size (FCZ) and cash market size (CS), 

Table 1. Methods used to examine the role of hedging on prices of commodity futures

Source: Authors’ summary.

No. Author(s) Methods

1 Janet (1995) Mean-variance analysis

2 Yang and Awokuse (2003) VECM and GARCH

3 Yang and Allen (2005) OLS, VAR, VECM, multivariate GARCH
4 Kumar et al. (2008) OLS, VAR, VECM

5 Choudhry (2009) GARCH, BEKK GARCH, GARCH-X, BEKK GARCH-X

6 Jackson and Woodruff (2016) VECM and GARCH

7 Wibowo (2017) OLS, VECM, TARCH

8 Arfaoui (2018) ARDL bounds testing approach and VECM
9 Hudson et al. (1996) Cointegration and VECM

10 Wang and Chidmi (2011) OLS, VAR, VECM

11 Nicolau and Palomba (2015) Recursive analysis based on the multivariate VAR model



64

Investment Management and Financial Innovations, Volume 17, Issue 4, 2020

http://dx.doi.org/10.21511/imfi.17(4).2020.06

hedging ratio (HR), and velocity (VC) and then 
points out that a futures contract for salm-
on will be successful if the volume of futures 
contracts is large enough. Similarly, Hosseini-
Yekani et al. (2009) identify significant deter-
minants, such as relative basic risk (RB), spot 
price f luctuation (SPF), cash market size (CMS), 
liquidity cost (LC), homogeneity (H), and com-
mercialization rate (CR) when studying the fu-
tures market in Iran.

In Vietnam, some researches are focusing on 
risks caused by f luctuations in prices of ag-
ricultural products, such as those of Nguyễn 
Lê Tường Vy (2007), Nguyễn Thị Ngọc Trang 
(2011), Tô Thị Kim Hồng (2016), Dinh Xuan and 
Nguyen Quoc (2016), as well as some research-
es about the cointegration relationship between 
Vietnam’s exported coffee price and the world 
coffee price in the period 2008–2014, including 
that of Nguyễn Văn Phúc and Tô Thị Kim Hồng 
(2014). Besides, Nguyễn Lương Thanh (2010), 
Dinh Xuan and Nguyen Quoc (2016), Nguyễn 
Phước Kinh Kha (2014), Nguyễn Thị Nhung and 
Trần Thị Thanh Tú (2017) also show the impor-
tance of derivatives operations for Vietnamese 
participants. It can be seen that there is no 
research using an econometric model to ex-
amine the role of price hedging of futures for 
Vietnamese agricultural products in general 
and coffee in particular.

2. METHODOLOGY 

AND HYPOTHESES 

DEVELOPMENT

2.1. Research design

The study is designed with three specific steps. 
Firstly, the research examines the futures price 
hedging role through the correlation between the 
spot price and futures price on ICE EU and ICE 
US. Secondly, the optimal hedge ratios are calcu-
lated if futures strongly support risk management. 
Finally, the study investigates the feasibility of in-
troducing coffee futures exchange into the domes-
tic exchange market. 

2.2. Data source

Both primary and secondary data are used in this 
research. The secondary data include FOB Ho Chi 
Minh price and the daily trading price of coffee fu-
tures with different expiration dates on the ICE US 
for Arabica and the EU ICE for Robusta. There are 
6 Robusta futures contracts on the ICE EU with 
expiration dates in 2020, namely January, March, 
May, July, September, and November (Table 2) 
and 5 Arabica futures contracts, which expire 
in March, May, July, September, and December 
(Table 3). All of the above secondary data are col-
lected from Thomson Reuters Datastream. The re-

Table 2. Information about Robusta futures contracts on ICE EU

Source: Authors’ calculations based on Thomson Reuters Datastream.

Contract Period Observations
LIFFE – Robusta Coffee Jan 2020 06/01/2018 – 01/10/2020 421

LIFFE – Robusta Coffee Mar 2020 07/26/2018 – 01/10/2020 382

LIFFE – Robusta Coffee May 2020 09/25/2018 – 01/10/2020 339

LIFFE – Robusta Coffee Jul 2020 11/27/2018 – 01/10/2020 294

LIFFE – Robusta Coffee Sep 2020 01/28/2019 – 01/10/2020 250

LIFFE – Robusta Coffee Nov 2020 03/29/2019 – 01/10/2020 206

Table 3. Information about Arabica futures contracts on ICE US

Source: Authors’ calculations from Thomson Reuters Datastream.

Contract Period Observations
CSCE-COFFEE ‘C’ MAR 2020 04/05/2017 – 11/29/2019 128

CSCE-COFFEE ‘C’ MAY 2020 06/08/2017 – 11/29/2019 120

CSCE-COFFEE ‘C’ JUL 2020 08/03/2017 – 11/29/2019 112

CSCE-COFFEE ‘C’ SEP 2020 10/05/2017 – 11/29/2019 103

CSCE-COFFEE ‘C’ DEC 2020 01/04/2018 – 11/29/2019 91
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search also uses statistics reported by the Vietnam 
Coffee and Cocoa Association (VICOFA) and the 
Ministry of Agriculture and Rural Development 
in Vietnam.

In terms of primary data, the research collects them 
through in-depth interviews with experts about 
the feasibility of introducing coffee futures into the 
domestic commodity exchange. Based on 6 deter-
minants proposed by Hosseini-Yekani et al. (2009), 
criteria are divided into 4 groups, such as volatility 
of the coffee spot price, liquidity, homogeneity, and 
objective factors like legal framework, infrastruc-
ture, awareness of participants. Then, question-
naires are developed on a Likert scale from 1 to 5 
(where 1 is the lowest rating and 5 is the highest 
rating) and contain two parts. There are 6 general 
questions in part 1 and 12 questions in part two, 
which consists of 2 questions for spot price volatil-
ity criteria, 4 questions for liquidity, 2 questions for 
homogeneity criteria, and 3 questions for objective 
factors, as well as 1 question about the importance 
of each criterion (Appendix 1).

2.3. Methods of data analysis

• Verifying the correlation between spot prices 
and futures prices of coffee.

The research estimates the correlation between the 
spot price and futures prices of coffee through 6 
steps (see Figure 1).

Step 1. Stationarity test  

(unit root test)

The study applies the Augmented Dickey-Fuller 
test to test price data stationarity. There are three 
basic regression models:

• No constant, no trend: 
0, , 1 ;t j t tP P uβ −∆ = +

• Constant, no trend: 
0, , 1 ;t j t tP P uα β −∆ = + +

• Constant and trend:
 

0, , 1 ,t j t t tP P uα β λ−∆ = + + +

where 0P  – spot price of coffee (domestic price), 

jP  – futures price of coffee on international com-
modity exchanges, 

0,tP∆  – change in spot rate on 
the domestic market at time ,t  tλ  – trend variable.

There are two hypotheses:

H
0
: 0β =  the time series is non-stationary.

H
1
: 0β <  the time series is stationary.

If the absolute value of t-statistics is bigger (or 
smaller) than the absolute value of criteria value τ 

Source: Authors.

Figure 1. Implementation procedure of data analysis

Granger causality test 

to measure cause and effect 

relationship

Estimated Vector Error 

Correction Model

IF NOT

IF SO

Cointegration does not exist Cointegration does exist

Stationarity test 

(Unit root test)

Johansen cointegration test

Integrated at 

the same order
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on the Mackinnon table, the hypothesis H
0
 is re-

jected (or accepted), and the series is stationary (or 
non-stationary).

Step 2. Determining optimal lag

To determine the optimal lag length, the study us-
es all of the different criteria, such as Akaike infor-
mation criterion (AIC), Schwarz information cri-
terion (SC), FPE criterion (final prediction error), 
and Hannan-Quinn information criterion (HQ). 
It then selects the one with the lowest statistic val-
ue as the optimal lag length.

Step 3. Co-integration test

To confirm if spot prices and futures prices are 
cointegrated, the research applies the Johansen 
cointegration test through 2 criteria: Max 
Eigenvalue test and Trace test. There are two 
hypotheses:

H
0
: No cointegrating equation between spot prices 

and futures prices.

H
1
: Co-integrating equation between spot prices 

and futures prices.

The hypothesis H
0
 will be rejected if the Trace and 

Max Eigenvalue statistic value is more than 5% 
critical value. If futures contract price does not 
cointegrate with the spot price, the study will per-
form the additional step 6.

Step 4. Vector Error Correction 
Model (VECM)

An estimated VECM is as follows:

, 0 , 1

1

0, 1 1

1

,

n

j t i j t

i

n

i t t t

i

P P

P v

β β

δ ωµ

−
=

− −
=

∆ = + ∆ +

+ ∆ + +

∑

∑
 (1)

Co-integrate equation (long-run model):

1 1 , 1 0 1 , 1.t t j t o tETC P Pµ β β− − − −= = − −  (2)

while 
,o tP  – spot price of coffee on the domestic 

at time ,t  
,j tP  – future price of coffee on inter-

national commodity exchanges at time ,t  ∆  the 
difference in price, 1tµ −  – the lagged value error 
correction term, tv  – white noise error term.

The first equation describes both the short-run 
and long-run dynamics between the spot price 
and futures price, while the second one only fo-
cuses on the long-run relationship. 

,o tP  and 
,j tP  

experience a long-run relationship when the coin-
tegration coefficient equation is between –1 and 
0 at the statistical significance. The coefficient of 
ETC ω  indicates how quickly the dependent var-
iable ( ),j tP  returns to equilibrium after a change 
in the independent variable ( ), .o tP

Step 5. Stability test of VECM model

The study ensures the model’s stability by using 
the inverse roots of the characteristic AR polyno-
mial test and CUSUM test. Besides, the study ver-
ifies the autocorrelation of residuals through VEC 
residual serial correlation LM tests on EViews 10 
software. If the results show that p-value at lag or-
der h less than the significance of 5%, the hypoth-
esis H

0
 is accepted.

Step 6. Granger causality test

In the case of futures contract price do not have 
a cointegration with the spot price, the study will 
perform the Granger causality test to consider the 
short-term causal relationship between the coffee 
futures price and coffee spot price in Vietnam.

There are bivariate regressions of the form:

0 1 1

1 1 ,

t t l t l

t l l t

Y Y Y

X X

α α α
β β ε

− −

− −

= + + + +

+ + + +




 

0 1 1

1 1 .

t t l t l

t l l t

X X X

Y Y u

α α α
β β

− −

− −

= + + + +

+ + + +




 

• Computing optimal hedge ratios and the opti-
mal number of contracts.

According to Hull (2015), The minimum variance 
hedge ratio (also called the optimal hedge ratio – 
h*) depends on the relationship between changes 
in the spot price ( )S∆  and changes in the futures 
price ( ) ,F∆  during a period equal to the life of 
the hedge. The formula for *h  is as follows:
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*

     
,

   

s

f

h

Covariance of sport and futures price

Variance of futures price

σρ
σ

= =

=

where ρ  – the correlation coefficient between the 
futures price and the spot price, sσ  – the stand-
ard deviation of ,S∆  

fσ  – the standard deviation 
of .F∆  

To calculate the number of contracts that should 
be used in hedging, the optimal number of con-
tracts is given by the following formula:

*
* ,A

F

h Q
N

Q
=  

where AQ  – size of position being hedged (units), 

FQ  – size of one futures contract (units), *N  – 
optimal number of futures contracts for hedging.

• Evaluating the feasibility of introducing coffee 
futures contracts on the domestic commodity 
exchange.

The research evaluates the feasibility of intro-
ducing coffee futures contracts on domestic 
commodity exchange by summarizing average 
scores of 4 main determinants, such as spot 

price volatility criteria, liquidity, homogeneity, 
and objective factors.

3. EMPIRICAL RESULTS

3.1. Data description

Figure 2 compares coffee prices on the domestic 
market in Vietnam and coffee futures prices on 
ICE EU and ICE US. It can be seen that there is a 
downward trend in both spot and futures prices 
of Robusta from 2018 to 2019. Price movements 
for Arabica are quite different from Robusta when 
this kind of coffee experiences a slight increase at 
the end of 2019. Moreover, the change in coffee 
prices in Vietnam is quite similar to that in fu-
tures prices on ICE US and ICE EU.

Tables 4 and 5 give statistics about spot pric-
es and futures prices for Robusta and Arabica 
accordingly. It can be seen that max, min, and 
mean values of coffee spot prices always small-
er than those of futures prices on ICE EU and 
ICE US. Coffee futures prices also have a sig-
nificantly higher standard deviation than that 
of spot prices, which means that the latter does 
not f luctuate as futures prices. Moreover, this 
index slightly goes down according to the ma-
turity of futures contracts. In other words, the 
longer maturity is, the smaller the standard de-
viation is. 

Source: Thomson Reuters Datastream.

Figure 2. Movements of coffee spot prices in Vietnam  
and coffee futures prices on ICE EU and ICE US

Robusta Arabica
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3.2. The results of estimating Vector 
Error Correction Model (VECM)

3.2.1. Robusta 

By regression with intercept and trend, the result 
shows that all the series of spot prices in Vietnam 
and the series of futures prices have trend and inter-
cept (Appendix 2). Then, different criteria like AIC, 
SC, HQ show that prices of Robusta in Vietnam 
and all Robusta futures contract prices have an op-
timal lag of 1 (Appendix 3). The Trace and Max-
Eigenvalue tests (Appendix 4) indicate a cointe-
gration (long-term relationship) at the 5% signifi-
cance level between Robusta spot prices and futures 
with expirations of January, March, May, and July. 
However, there is no cointegration relationship at 
the 5% significance level between Robusta spot pric-
es and futures with September and November expi-
rations. Therefore, the study continues to perform 
the Granger causality test to estimate the causal re-
lationship between Robusta futures contracts’ prices 
expire in September and November with spot prices. 
The study then uses the series after the first differ-
encing to estimate the VECM model (Appendix 5). 
Table 6 summarizes the VECM results, showing the 
overall relationship and the long-term relationship 
between price volatility of futures contracts expire in 
January, March, May, and July with price volatility of 
Robusta spot prices.

It can be seen that there is an optimal lag of 1 for 
Robusta prices series at the beginning, while after 
the first differencing, this number is 0. Moreover, 
the volatility of futures prices and spot prices is 
unpredictable and less affected by the price chang-
es in the short term. 

The main feature of the VECM is finding any im-
balance and redirecting system variables back to 
equilibrium. Figure 3 shows that the coefficient 
ω  of contracts expiring in January, March, May, 
and July is from –1 to 0, which means that Robusta 
futures with expirations of January, March, May, 
and July can serve as tools of hedging price risks 
for Robusta in Vietnam.

Appendix 6 shows of stability test for VECM. AR 
characteristic tests for all VECM models show 
that all the inverse roots of the characteristic AR 
polynomial have modules less than 01 and lie in-
side the unit circle, which means that all VECM 
models ensure stability and sustainability. The 
CUSUM tests also show that the cumulative sum 
of recursive residuals’ movement is always be-
tween the two critical lines of 5%, showing the co-
efficient’s stability in VECM models. 

After testing the stability of VECM, the research 
continues to test the autocorrelation of residuals. 
As a result, all futures contracts have p-values less 

Table 4. Statistics of data on futures prices and spot prices of Robusta coffee

Source: Authors’ calculation based on data collected from Thomson Reuters Datastream.

Contracts Max Min Mean Standard deviation
LIFFE-ROBUSTA COFFEE JAN 2020 ($) 1,861.00 1,227.00 1,534.91 159.29

LIFFE-ROBUSTA COFFEE MAR 2020 ($) 1,875.00 1,252.00 1,531.13 144.80

LIFFE-ROBUSTA COFFEE MAY 2020 ($) 1,887.00 1,277.00 1,536.08 143.46

LIFFE-ROBUSTA COFFEE JUL 2020 ($) 1,751.00 1,304.00 1,519.95 112.09

LIFFE-ROBUSTA COFFEE SEPT 2020 ($) 1,720.00 1,330.00 1,513.19 95.05

LIFFE-ROBUSTA COFFEE NOV 2020 ($) 1,640.00 1,358.00 1,501.78 66.27

DOMESTIC SPOT ($) 1,626.54 1,298.56 1,456.09 71.88

Table 5. Statistics of data on futures prices and spot prices of Arabica coffee

Source: Authors’ calculation based on data collected from Thomson Reuters Datastream.

Contracts Max Min Mean Standard deviation
CSCE-COFFEE ‘C’ MAR 2020 ($) 3,677.27 2,146.18 2,897.36 462.27

CSCE-COFFEE ‘C’ MAY 2020 ($) 3,701.52 2,197.99 2,898.41 438.70

CSCE-COFFEE ‘C’ JUL 2020 ($) 3,723.57 2,247.59 2,901.79 422.43

CSCE-COFFEE ‘C’ SEP 2020 ($) 3,527.36 2,292.78 2,880.79 378.73

CSCE-COFFEE ‘C’ DEC 2020 ($) 3,551.61 2,358.92 2,863.98 328.59

GREEN COFFEE – FOB SAIGON ($) 2,158.00 1,290.00 1,661.36 224.42
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than 5% significance level. Therefore, the hypoth-
esis H

0
 is accepted, which means that there is no 

autocorrelation at lag order h (with h = 1). In other 
words, there is no autocorrelation at lag order 1 of 
VECM. Moreover, testing the Granger causality 
between September and November futures prices 
with Robusta’s spot prices in Vietnam indicates a 
Granger causality of volatility in futures prices for 
spot prices (with a p-value of 0.0114 and 0.0282). 
However, the opposite is not true because the 
p-value of 0.8011 and 0.8470 for September and 
November futures accordingly are more than 5% 
significance level (Appendix 7).

3.2.2. Arabica

The ADF test shows that these series do not satisfy 
the 5% significance level in the range of data col-
lected on Arabica futures and spot prices. After the 
first differencing, all of the series have no trend and 
no intercept and satisfied the 5% significance lev-
el (Appendix 9). Spot prices and all futures prices 
have a lag of 1 (Appendix 10). New series have a lag 
of 0. Trace and Max Eigenvalue tests show no sig-
nificant cointegration at 5% significance level be-
tween spot prices and futures prices (Appendix 11). 
Therefore, the VECM model cannot be applied.

Table 6. Estimated VECM and cointegrating equation (long-run model) between Robusta spot prices 
and futures prices on ICE EU

Source: Authors’ calculation.

Contracts Estimated VECM Cointegrating equation (long-run model)

Futures JAN 2020

10.776809t ty xETC −∆ = −
 1 1 1 10.926826t t t tETC y xµ − − − −= = −

( ) ( )
( )

( )
1 _ 1

1 _ 1
0.926826 1 1

=
_

D ROBUSTA JAN
D D ROBUSTA JAN C

D ROBUSTA DOM I

D

EST C

−

⋅ −

− 
⋅  − 

Futures MAR 

2020

10.709954t ty xETC −∆ = −
 1 1 1 10.988258t t t tETC y xµ − − − −= = −

 

( ) ( )
( )

( )
1 _ 1

1 _ 1
0.988258

=
1 _ 1

D ROBUSTA MAR
D D ROBUSTA MAR C

D ROBUSTA DOMESTIC

−

⋅

− 
⋅− −




Futures MAY 

2020

10.680318t ty xETC −∆ = −
 1 1 1 11.018290t t t tETC y xµ − − − −= = −

 

( ) ( )
( )

( )
1 _ 1

1 _ 1
1.018290

=
1 _ 1

D ROBUSTA MAY
D D ROBUSTA MAY C

D ROBUSTA DOMESTIC

−

⋅

− 
⋅− −




Futures JUL 2020

10.993795t ty xETC −∆ = − 1 1 1 10.472955t t t tETC y xµ − − − −= = −

( ) ( )
( )

( )
1 _ 1

1 _ 1
0.472955

=
1 _ 1

D ROBUSTA JUL
D D ROBUSTA JUL C

D ROBUSTA DOMESTIC

−

⋅

− 
⋅− −




Source: Authors’ calculation.

Figure 3. ETC ( )ω  coefficient of Robusta futures contracts 
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3.3. The optimal hedge ratio and the 

optimal number of contracts

The study estimated the correlation coefficient by 
processing on EViews 10 software between the 
spot prices and futures prices of Robusta, which 
expire in January, March, May, and July (Appendix 
8). Using the formula proposed by Hull (2015), op-
timal hedge ratios are calculated as follows:

• Robusta futures with the expiration date of 
January:

*

1

71.88
0.756477 0.3414;

159.2934

S

F

h
σρ
σ

= = ⋅ =

• Robusta futures with the expiration date of 
March:

*

3

71.88
0.689969 0.3425;

144.8018

S

F

h
σρ
σ

= = ⋅ =

• Robusta futures with the expiration date of 
May:

*

5

71.88
0.670835 0.3361;

143.4575

S

F

h
σρ
σ

= = ⋅ =

• Robusta futures with the expiration date of 
July:

*

7

71.88
0.415726 0.2666.

112.0909

S

F

h
σρ
σ

= = ⋅ =

With *h  and FQ  already calculated for each con-
tract, the optimal number of contracts, which de-
pends on the contract size of the position being 
hedge ( )AQ , is calculated as follows:

• the optimal number of Robusta futures, which 
expire in January:

* *

1 1 0.03414 ;A
A

F

Q
N h Q

Q
= =

• the optimal number of Robusta futures, which 
expire in March:

* *

3 3 0.03425 ;A
A

F

Q
N h Q

Q
= =

• the optimal number of Robusta futures, which 
expire in May:

* *

5 5 0.03361 ;A
A

F

Q
N h Q

Q
= =

• the optimal number of Robusta futures, which 
expire in July:

* *

7 7 0.02666 .A
A

F

Q
N h Q

Q
= =

3.4. The feasibility of introducing 

coffee futures exchange into  

the domestic exchange market

In-depth interviews show that Vietnamese ex-
perts highlight the extremely crucial role of li-
quidity for the success of futures on the domes-
tic commodity exchange. Following this factor, 
there are spot price volatility and objective factors.  
A significant change in spot prices strongly en-
courages coffee producers and traders to seek ef-
ficient tools to hedge their price risks. Moreover, 
the role of Government is essential in the context 
of developing countries like Vietnam. 

Based on 4 criteria such as volatility in spot pric-
es, liquidity, homogeneity, and objective factors, 
experts evaluate coffee futures feasibility on do-
mestic commodity exchange in Vietnam. It can 
be seen that Vietnamese coffee experiences high 
volatility in both spot and futures prices (with 

Source: Authors’ calculation.

Figure 4. Experts’ evaluations on the feasibility of introducing coffee futures 

 into the domestic commodity exchange
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4 points), which means a high need for hedging 
risks from Vietnamese coffee producers. The ho-
mogeneity factor is quite good, with 3.5 points. 
However, liquidity only obtains 2.5 points even 
though this is the most essential and decisive fac-
tor for the success of a futures contract (Figure 4). 
In other words, according to Vietnamese experts, 
launching coffee futures on domestic commodity 
exchange is not feasible in Vietnam. 

4. DISCUSSION

Firstly, by using the VECM, the study figures that 
Robusta futures with expiration dates of January, 
March, May, and July witness their important role of 
risk management tool, while those of September and 
November do not. There is no evidence of the rela-
tionship between a domestic spot in Vietnam and fu-
tures prices on ICE US in terms of Arabica. In other 
words, both Robusta and Arabica futures on ICE EU 
and ICE US could not hedge fluctuations in coffee 
prices on Vietnam’s domestic market. This empiri-
cal evidence supports the research results of Hudson 
et al. (1996), Wang and Chidmi (2011), Nicolau and 
Palomba (2005). However, this finding is not con-
sistent with theories about the role of derivative in-
struments generally and the hedging role of futures 
in particular, as well as some studies such as Janet 
(1995), Yang and Allen (2005), Kumar, Singh, and 
Pandey (2008), Choudhry (2009), Wibowo (2017), 
Arfaoui (2018), etc. This can be explained by the fact 
that the interaction between spot prices and futures 
prices strongly depends on commodities’ physical 
characteristics (Nicolau & Palomba, 2015). 

Secondly, the January contract is the best in 
terms of hedging tools. For futures which have no 

cointegration with spot prices like contracts for 
September and November, the research contin-
ues to test the Granger causality at a significance 
level of 5% and figures that these futures experi-
ence a short-term causal impact on spot prices, 
but the opposite was not true. This means that 
Vietnamese Robusta does not have enough power 
to affect international markets’ coffee prices at the 
end of the year.

These findings are appropriate to Vietnam pro-
duction situations, where production values al-
ways peak at the beginning of the years. Some 
provinces in the Central Highlands, such as Gia 
Lai, KonTum, Dak Lak, Dak Nong, are the main 
areas where Robusta grows up and develops. The 
harvest season usually takes place from October 
to December or one month later. At that point, the 
domestic market supply is abundant and frequent-
ly reaches a peak in January. While a few big pro-
ducers wait for higher prices by temporarily stock-
piling, most farmers are obliged to immediately 
sell coffee since they have to pay to banks due to 
their loans or agents which supply fertilizers and 
pesticides. Therefore, the first months of the years 
always experience very high export values of cof-
fee in Vietnam (Figure 5). 

In terms of Arabica, this kind of coffee grown up at 
an altitude of 1,000 m above sea level, in which the 
most delicious product requires an altitude of 1,500 
m. Being quite sensitive to the climate, this kind of 
coffee strictly requires temperature and average an-
nual rainfall, and high cultivation and harvest tech-
niques, while most Vietnamese farmers struggle to 
have money to invest in Arabica. Therefore, only 
some Vietnamese producers are interested in this 
kind of coffee, which leads to the fact that Arabica’s 

Source: General Statistics Office of Vietnam (2018).

Figure 5. Coffee production in Vietnam in 2019 (tons)
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production values are very low in Vietnam, and 
then Arabica is not the main product for exporta-
tion in Vietnam. That is why the research does not 
find any relationship between Arabica spot prices 
and futures prices on ICE US. 

Thirdly, the optimal hedging ratios are approxi-
mately 34% for Robusta futures with expiration 
dates of January, March, and May, which are much 
less than the results computed by previous research 
(Table 7). This lower optimal hedging ratios result 
from a loose relationship between Robusta spot 
prices and futures prices, which means Vietnamese 
coffee producers have not shown their power in for-
warding transactions yet. Only a few Vietnamese 
participants join this kind of market, which results 
from several reasons, such as not enough knowl-
edge about derivatives and weak performance on 
implementing risk management strategies, as well 
as trading on international commodity exchanges, 
inappropriate size of futures on international com-
modity exchanges, and issues related to exchange 
rates (Nguyễn Hoàng Mỹ Phương, 2013). 

Last not but least, the feasibility of introducing 
coffee futures on domestic commodity exchange 
is considered when the research results show that 
futures do not hedge Vietnamese coffee on ICE 
US and ICE EU, and the optimal hedging ra-
tios are quite low, compared to China, Indonesia, 
Australia, and the United States. According to 
Nguyễn Thị Nhung (2017), domestic commodity 
exchanges can bring some significant benefits, in-
cluding limiting basis risks, eliminating exchange 
rate risks, designing futures appropriate to domes-

tic production and demands, etc. However, it is not 
easy to form a domestic commodity exchange be-
cause it requires strict price volatility, information 
transparency, infrastructure, and technologies.

In-depth interviews indicate that it is not feasible 
to launch coffee futures in Vietnam in the short 
term. The forward transaction through commer-
cial banks has been known since 2004 and offi-
cially realized through the Vietnam Commodity 
Exchange (VNX) in 2010 and the Buon Ma Thuot 
Coffee Exchange Center in 2011. However, the 
trading volume and value were still very small. 
Nguyễn Thị Nhung (2017) has pointed out four 
main root causes of this situation, including (1) 
there were some inadequacies in Vietnamese reg-
ulations about forwarding transactions; (2) trad-
ing on VNX and BCEC did not bring benefits or 
investment opportunities to participants; (3) fi-
nancial institutions have not shown an active role 
in the capital market by building a reliable clear-
ing system on BCEC and VNX; (4) Vietnam’s in-
frastructure is not good enough. This can be con-
sidered a bad impression, making participants not 
trust domestic commodity exchanges, leading to 
very low liquidity while this is the most impor-
tant factor ensuring the success of futures. Besides, 
the current legal framework and warehouse con-
ditions for coffee storage have been not good 
enough. That is why the Government decided to 
close the two domestic exchanges/centers, and in 
the meantime, the Ministry of Industry and Trade 
issued License No. 486/GP-BCT, which started 
allowing Mercantile Exchange of Vietnam to op-
erate. This is the only nationally centralized com-

Table 7. Comparison of optimal hedging ratios in various researches
Source: Authors’ summary.

No. Authors Models Countries Hedge ratio
1 Janet (1995) Mean-variance framework US More than 50%

2 Yang and Allen (2005) OLS, VAR, VECM, GARCH Australia Around 70%

3 Kumar et al. (2008) OLS, VAR, VECM India More than 90%

4 Wang and Chidmi (2011)

OLS

United States, Australia, 

China

US: 58%

Australia: 73%

China: 42%

VAR

US: 60%

Australia: 83%

China: 48%

VECM

US: 67%

Australia: 52%

China: 97%

5 Wibowo (2017) OLS, VECM, TARCH Indonesia More than 70%
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modities market organizer in Vietnam. On 17th 
August 2018, MXV officially launched the nation-
ally centralized commodities market. However, it 
is very necessary to seriously think about hedging 
for Vietnamese farmers on coffee. Until now, they 
still struggle to use derivative instruments in both 
domestic and foreign markets. In the long term, 
based on convenience and accessibility, Vietnam 

should build the domestic commodity exchange, 
like what African and American countries did. 
Besides, Vietnamese coffee is always ranked at 
a very high position globally in terms of export 
value. Thus, developing domestic commodity ex-
changes will be an indispensable trend in Vietnam 
when one needs an organization that manages and 
regulates commodity prices in the market.

CONCLUSION

The introduction of the Mercantile Exchange of Vietnam (MXV) in August 2018 remarked the appear-
ance of the nationally centralized commodities market in Vietnam. It was a very good sign for a grow-
ing maturity in the national financial market. The study provides the first empirical evidence about the 
hedging role of futures contracts on ICE EU and ICE US for Vietnamese participants from January 
2018 to December 2019. Using Vector Error Correction Model (VECM), the research demonstrates that 
there is only a long-run relationship between spot price in the Vietnamese market and futures prices in 
January, March, May, and July on ICE Europe for Robusta. Besides, the research contributes to enrich 
the existing empirical evidence on the hedging role of futures for the agricultural sector. The study re-
sults are very significant when futures are still not popular for Vietnamese participants in agriculture.

However, it is seen that the research is executed in a short period from 2018 for only 5 futures contracts 
and only focus on the most important role of hedging. Therefore, the research results cannot fully reflect 
the total nature of coffee trading on Vietnam’s commodity market. There is a need for further follow-up 
studies with deep analysis, highly specific recommendations, and a longer (richer) sample of the data 
about different kinds of coffee futures contracts and especially about the feasibility of developing fu-
tures trading for coffee in the domestic market.
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