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 The expansion of policies that promote the use of alternative energy is said to be one of 
the causes of the sharp increase in fuel and agricultural commodity prices during the 

2007-2008 world food price crisis. Energy policies that encourage the usage of 

agricultural commodities as an alternative energy usage may link the oil and 
agricultural commodity markets. The question is whether the fuel prices have a causal 

affect agricultural commodity prices in Thailand. Therefore, this study identifies the 

causal relationship between fuel prices and agricultural commodity prices using time 
series analyses. The results confirm that changes in fuel price affect the movement of 

sugar prices in the long-run relationship but the effects do not transmit to rice and 

cassava prices. Granger causality test and impulse response function results conclude 
that the movement of sugar prices is driven by fuel prices and the shock form fuel 

prices transfer strong effect to the movement of sugar prices. These results can be used 

to predict the implication of energy policies. Finally, this study provides implication for 
policy design. 
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INTRODUCTION 

 

 The prices of oil and agricultural commodities have surged throughout the last decade. From 2005 to 2008 

the oil prices have increased by 145% while those of agricultural commodities such as rice, wheat and corn 

increased by 217%, 136% and 125% respectively (Mittal, 2009). The increase in these prices has raised 

concerns to society about a third oil crisis.  

 The relationship between fuel and agricultural commodity prices has been in focused by many scholars. 

Researches related on this issue are shown in two directions: fuel prices are associated with agricultural 

commodity prices, and there are no relationship between fuel and agricultural commodity prices. The empirical 

researches found the association between fuel and agricultural prices. Campiche et al. (2007) found soybean and 

corn prices have a long-run relationship with fuel prices and changes in fuel prices lead to changes in soybean 

and corn prices after the eruption of the biofuel markets. Saghaian (2010) explored a long-run relationship 

between fuel, ethanol, wheat, corn, and soybean prices. Serra et al. (2011a) showed evidence of the response of 

corn prices to ethanol prices. Rajcaniova and Pokrivcak (2011) found the existence of long-run unidirectional 

causality running from fuel prices to maize, wheat, and sugar prices. Ciaian and Kances (2011a, 2011b) 

supported changes in fuel price affect changes in agricultural prices. Vacha et al. (2012) and Kristoufek et al. 

(2012a, 2012b) found the relationship between ethanol and agricultural commodity prices. Wixson and 

Katchova (2012) found in the long-run soybean prices are driven by fuel prices. Zilberman and Serra (2013) 

concluded that energy prices drive long-run agricultural commodity prices and the instability in energy markets 

is transferred to food markets. Liu (2014) showed that during the food price crisis changes in oil prices 

transmitted to change in agricultural commodity prices. In turn, Saghian (2010), Natzlioglu (2011), Serra et al. 

(2011a), Mollary et al. (2012), and Wixson and Katchova (2012) found agricultural commodity prices influence 

fuel prices. The neutrality of agricultural commodity prices to the effects of changes in fuel prices are shown in  

Yu et al. (2006), Zhang and Reed (2008), Zhang et al. (2010), Nazlioglu and Soytas (2011b), Reboredo (2012), 

and Rosa and Vascievo (2012).  

 Whether increases in fuel oil associate with those in agricultural commodity prices are debated. However, a 

popular explanation for the 2008 food and fuel prices crisis is fallen to the expansion of alternative energy such 
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as biofuel and ethanol. Thailand imports fossil fuel around 80% of total fuel usage (Ministry of Energy, 2013). 

In order to diminish dependence on foreign fuel, Thai government launched energy policy by encouraging the 

substitution ethanol for petrol fuel usage. As a consequence, ethanol production has increased in recent years. In 

2012, there are 20 ethanol plants in Thailand, producing approximately 1.2 billion liter per year. The energy 

policy targeted 3.3 billion liter of ethanol production by the year 2021. As well as the agricultural commodities 

that used to produce ethanol are expected to be extended, such as, sugarcane planted area should be 1.12 million 

hectare, and also 1.12 million hectare for cassava in 2021. Increases ethanol production transmits to more 

demand for agricultural commodity that used to produce ethanol, which lead to increases agricultural 

commodity prices, ceteris paribus (Saghaian, 2010). In cases of Thailand sugarcane and cassava are used to 

produce ethanol. Higher sugarcane and cassava price make them are profitable crops, causing some farmers may 

shift from rice to sugarcane and cassava production.  The shift from rice production to other crops may affect 

domestic and international food security because Thailand is the largest rice exporter in the world. Therefore, 

the objective of this study was to investigate the dynamic effects of fuel prices on agricultural commodity prices 

such as rice, sugar, and cassava prices in Thailand. The results from this study will enable us to review the 

implication of energy and agricultural policies. 

  

Data: 

 Data used for this study include prices of fuel (PF), rice (PR) sugar (PS) and cassava (PC) from January 

2000 to December 2013. PR is included in order to capture the effects of agricultural production shifting. PC is 

included because they are used to produce ethanol. In this study, PS was utilized instead of sugarcane prices 

because sugarcane is a seasonal crop. Prices of sugarcane are available only from November to April; therefore, 

we followed Rajcaniova and Pokrivcak (2011) to utilize sugar prices in the analyses.  

 PF per liter was collected from the Bank of Thailand. Agricultural commodity prices per ton including PR, 

PS, and PC were retrieved from Office of Agricultural Economics, Thailand. Table 1 shows the descriptive 

statistics of the price series used in this study. All price series in this study are quoted in Thai local currency 

(Baht), and were transformed into natural logarithm.  

 In order to decrease the possibility of bias caused by seasonal affect, multiplicative was applied to 

overcome seasonal problem of agricultural commodity prices. Thereafter, all price series were tested for unit 

root to confirm that mean, variance, and covariance of all price series are stationary or not depend on time. This 

process will verify that the price series used in this study have no spurious regression problem. 

 This study employed the Augmented Dickey-Fuller (ADF) test to investigate the stationary of price series. 

The Augmented Dickey-Fuller (ADF) test is widely used method to test stationarity of price series under the 

hypothesis of all prices have a unit root that I(1) against I(0). The results of the time-series properties from ADF 

test were confirmed by Phillips-Perron (PP) test.  

 Table 2, indicate that the PF, PR, PS and PC are non-stationary at level (p>0.05). However, when we test 

further at first difference, ADP and PP tests indicate that all prices series are stationary (p<0.05). 

 
Table 1: Descriptive statistic of variables in the empirical model. 

Variables Mean Standard deviation Minimum Maximum 

Fuela       22.405       7.487      11.110      42.400 

Riceb   7310.673 2216.476   4384.000 13259.000 

Sugarb 18886.900 4913.555 13500.000 27500.000 

Cassavab   1440.060 608.2462     540.000   2960.000 
a Baht/liter 
b Baht/ton 

 
Table 2: Unit root test results. 

Variables ADF (Level) ADF (First difference) PP (Level) PP (First difference) 

Fuel -1.753   -7.504* -1.669   -7.398* 

Rice -1.637   -8.858* -1.435   -8.664* 

Sugar -0.663 -11.234* -0.784 -11.459* 

Cassava -2.007   -7.877* -1.642   -7.797* 

The asterisk significant at 1% level. ADF and PP are acronyms used for Augmented Dickey Fuller and Phillips-Perron tests respectively. 

Critical value of ADF and PP tests are -3.470 

 

Empirical Methods: 
 This study employed different types of time series techniques in order to investigate the effect of fuel price 

on agricultural commodity prices i.e. PR, PS and PC. Firstly, the long-run relationships between the PF and PR, 

PS and PC were investigated using cointegration techniques. Upon confirmation of long-run relationship 

between PF and prices of agricultural commodities Granger causality test was employed in order to identify the 

causal relationships of variables. Finally, Impulse response function (IRF) analysis was utilized to investigate 

the response of agricultural commodity prices to a shock of fuel prices. 
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Johansen Multivariate Cointegration Test: 

 Following Johansen (1991) we used the Johansen cointegration procedure in order to test whether the price 

series are cointegrated. The Trace and Maximum Eigen value test statistics obtained from the Johansen 

cointegration test were compared against their critical values (Johansen and Juselis, 1990). The optimal lag 

length was selected by using Schwarz Bayesian Information Criterion. The long-run relationships among price 

series were then tested using the model shown in Equation 1. 
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 where  is the difference operator, tY is a vector of endogenous prices (PFt, PRt, PSt, PCt) Γ and Π are 

matrices of coefficients for estimation, The rank of the matrix, Π, captures the long-run relationships among 

price series. If rank Π is 0, the price series in tY are not cointegrated. k is the optimal number of lags, 1 is a 

constant term, and ε is an error term.  

 

Granger Causality Test: 

 Granger causality tests were employed in order to determine the direction of the causal relationship between 

PF and agricultural commodity prices (Goodwin et al., 1999). These tests identify whether changes of fuel 

prices lead to changes of agricultural commodity prices. Causal relationships between PF and agricultural 

commodities prices were modeled based on the following vector auto regressive (VAR) model (Equations 2 to 

4). 
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 where ΔPFt, ΔPRt, ΔPSt, and ΔPCt are the price differential of fuel and agricultural commodities in year t 

and ΔPFt-1, ΔPRt-1, ΔPSt-1, and ΔPCt-1 are lagged differential prices of fuel and agricultural commodity prices at 

t-i. The optimal number of lags included in the VAR is indicated by k. The null hypotheses are included in 

Equations 3 to 5, and are tested based on the χ2 (Wald) test statistics. Rejection of the null hypothesis indicates 

that fuel prices have a causal effect on agricultural commodity prices.  

 

Impulse response function (IRF): 

 The responses of agricultural commodity prices to shocks in PF were modeled using IRF (Enders, 1995). 

IRF allows us to investigate the behavior of the agricultural commodity prices in response to the shock from PF. 

To analyze IRF, we rely on the generalized impulse response analysis because it is not sensitive to the ordering 

of variable, that is, a change in the order of the variable will not significantly change the results (Sim, 1980). 

IRF model under VAR structure can be expressed in Equation 5. 
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 where tY is the vector of the fuel prices and agricultural commodity prices, μ is a vector of constants, ε is an 

error vector, φi is an IRF that models the instantaneous impact of a one-unit change in one variable to another 

variable. 

RESULTS AND DISCUSSION 

 

 Results obtained from the Johansen cointegration test indicate that prices of fuel and sugar are cointegrated 

(Table 3) or have a long-run equilibrium relationship. Both the trace and the maximum eigen tests reject the 

absence of cointegration between the fuel prices and other agricultural commodity prices i.e. cassava and rice. 
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Table 3: Johansen cointegration test results. 

Variables Null hypothesis Trace statistic Maximum eigen statistic 

PF –PR r = 0 12.770 10.437 

 r ≤ 1   2.333   2.333 

PF –PS r = 0 16.536* 15.356* 

 r ≤ 1   1.180   1.180 

PF –PC r = 0 12.635 10.060 

 r ≤ 1   2.575   2.575 

The asterisk denotes rejection of the hypothesis significant at the 5% level.  
r is the cointegrating rank 

 

 Table 4 shows the results of the Granger causal test between fuel prices and agricultural commodity prices. 

F-test results indicate that PF has a unidirectional causal relationship with the PS, which implies that changes in 

fuel prices lead to changes in sugar prices but not vice a versa. This result is expected because the increases in 

PF should encourage the substitution of fuel for other alternative energy sources (Ciaian and Kances,2011a; 

2011b; Natalenov et al., 2011; Nazlioglu, 2011; Rajcaniova and Pokrivcak, 2011; Reboredo, 2012; Nazioglu 

and Soytas, 2013). Sugarcane is the main material used to produce ethanol in Thailand. Around 74% of ethanol 

is produced from sugarcane while only 26% is produced from cassava (Bank of Thailand, 2014). Causal 

relationship between PF and PC was not found in this study. As well as the relationship between PF and PR, 

changes in fuel price do not affect the movement of rice prices or no causal relationship between these two price 

series. This result is expected because rice prices in Thailand have been heavy protected by the government 

through pledge policy. This policy provides farmers guarantee the pledge prices which were higher than the 

market prices (Chulaphan et at., 2013).Therefore, it is reasonable that rice prices are not suffered from changes 

in fuel prices under protection policy. The result from this study suggests that rice policies aimed at sustain rice 

prices or reduce price variability do not need to concern dynamic in fuel price since it cannot explain an increase 

or decrease of rice price on the basis of fuel prices. 

 
Table 4: Pairwise Granger causality tests results. 

Causality F-Statistic 

PF does not Granger Cause PR 2.829 

PR does not Granger Cause PF 2.817 

PF does not Granger Cause PS   6.041* 

PS does not Granger Cause PF 0.692 

PF does not Granger Cause PC 1.911 

PC does not Granger Cause PF 2.541 

The asterisk denotes rejection of the hypothesis significant at the 1% level.  

 

 
 

 Fig. 1: Response of the sugar prices to one standard deviation shock to the fuel prices. 

 

 Figure 1 illustrates the responses of PS to shocks in PF throughout a 12 month period. The prices of 

agricultural commodities responded immediately to the shock from PF, and increased after 12 months. Results 

from the IRF are consistent with those found by Elmarzougui (2013). Since sugarcane is the main material that 

is used to produce ethanol, the Thai government has implemented policies that will encourage the use of 

sugarcane for ethanol production. In addition, the increase in volatility of the PF since 1991 has motivated 

policies that promote the use of alternative energy (Runge and Senauer, 2007; OECD, 2009). In Thailand, the 

high volatility of fuel prices made the government try to increase ethanol production from 1.3 liter per day in 
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2012 to 9 liter per day in 2021 (Bank of Thailand, 2014). Consequentially, this increase in ethanol production 

leads to an increases in sugarcane production that is destined for ethanol production, and decreasing the 

sugarcane production that is used for consumption which will lead to an increase in sugar prices. Therefore, 

energy policies aimed to motivate ethanol production should account for price dynamics in agricultural 

commodity market because the relationship between agricultural commodity and fuel prices tend to be stronger 

when policies that promote the use of agricultural commodities as sources of ethanol are put in place. 

 

Conclusion: 

 The objective of this study was to study the dynamic effects of fuel prices on rice, sugar, and cassava prices. 

In order to accomplish this objective, Johansen cointegration test and Granger causality test were applied in 

order to investigate the long-run relationships and the direction of the causal relationships between fuel prices 

and prices of agricultural commodities. Impulse response functions were also employed to shed light on the 

response of agricultural commodity prices to a shock in fuel prices. Based on the results, we concluded that fuel 

prices have a long-run relationship with sugar prices but rice and cassava prices. The movement of the sugar 

prices is driven by fuel prices and the shock from fuel prices has continually increased severe effect on sugar 

prices. In addition, results indicate that the changes in fuel prices tend to affect the prices of agricultural 

commodities which are important in terms of policy implication. One factor that motivates a country to launch 

policies that encourage the use of ethanol is the high volatility of the fuel prices. These policies unintentionally 

affected the production and prices of agricultural commodities especially those of sugar. Although, no long-run 

relationships between fuel prices and cassava prices were evident in this study, energy policies that promote the 

use of cassava as a source of ethanol have been gaining momentum in Thailand. The promotion of energy 

policies might in the near future affect the cassava prices in a similar manner as it was observed in the sugar 

prices. Therefore, the balance between ethanol usage and agricultural production focusing on energy crops 

should be considered before encourage alternative energy usages. 
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