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Abstract 

Agricultural policy-makers are drudging through marketing policies to ensure proper functioning of agricultural 

and marketing channels to ensure food security, welfare impacts from marketing policies, and bridge the discrepancy 

between the affluent and deprived regions

their response to each other. This present study was conducted to examine the market integration and price transmission 

dynamics between imported and local rice market in Ghana. The dataset for the analysis was monthly average prices from 

November 2006 through December 2013. The estimations were performed using consistent momentum threshold 

autoregressive model and momentum threshold error correction model (M

threshold autoregressive (CMTAR) model revealed co integration 

rate of price transmission from imported rice to local rice market. The results from the (M

are characterized by asymmetric price transmission in the long

negative deviations as compared to the substantial positive perturbation or shock. This implies that intermediaries’ response

quickly to price movements that stretch the profit margin than movements that squeez

onto consumers. The results of the study recommend that the government

policies to regulate the activities of the market intermediaries and design strategies to develop the qu

compete well with the imported rice. Further it is suggested future studies should consider the 

policies such as tariff rate effect on market integration and price transmission before policy

imposing higher or reduction of tariff on imported rice.

 

Keywords: Market integration, Price Transmission, Momentum Threshold

 

Introduction 

Rice in the average Ghanaian diet has been transformed from 

being a superfluity food commodity to that of a staple which is 

gradually taking part of the share formerly accounted for 

cassava and yam and other local staple food commodities across 

the country. The demand for rice across the country keeps on 

increasing annually due to urbanization. Thus,

recommended by Ghana’s Food and Agricultural Development 

Sector Policy
1
 for productivity improvements in order for the 

country to achieve the pace towards attaining the millennium 

development goal of ending poverty and hunger

level in the country is unable to meet the increasing demand of 

the rice by the growing population. The country thus depends on 

imported supply to meet the required demand

moot controversy in Ghana as to whether imported rice market 

significantly impacts the price dynamics of the domestic market 

and has crowded-out the production and distribution as well as 

the prices of the local rice market in Ghana. This has remains 

one of the major classical economic problems in the country as 

Agriculture and Forestry Sciences ______________________________

) Res. J. Agriculture and Forestry 

International Science Community Association   

rice transmission between Selected imported 

ice markets in Ghana. Application of Non-linear 

Approach 
 

Blay James Kofi
*
 and Kumari R. Vijaya

 

Department of Agricultural Economics, College of Agriculture, Professor Jayashankar Telangana State Agriculture University, H

500030, India 

blaylegal@yahoo.com 
 

Available online at: www.isca.in, www.isca.me 
November 2015, revised 5th January 2016, accepted 2nd February 201

makers are drudging through marketing policies to ensure proper functioning of agricultural 

and marketing channels to ensure food security, welfare impacts from marketing policies, and bridge the discrepancy 

between the affluent and deprived regions. Market integration analysis is important in explaining markets performance and 

This present study was conducted to examine the market integration and price transmission 

dynamics between imported and local rice market in Ghana. The dataset for the analysis was monthly average prices from 

ber 2013. The estimations were performed using consistent momentum threshold 

autoregressive model and momentum threshold error correction model (M-TECM). The results of the consistent momentum 

threshold autoregressive (CMTAR) model revealed co integration between the imported and local rice market and a higher 

rate of price transmission from imported rice to local rice market. The results from the (M-TECM) revealed some markets 

are characterized by asymmetric price transmission in the long-run indicating market imperfections with little adjustment for 

negative deviations as compared to the substantial positive perturbation or shock. This implies that intermediaries’ response

quickly to price movements that stretch the profit margin than movements that squeezes margin which tend to push burden 

The results of the study recommend that the government should develop strong agricultural marketing 

policies to regulate the activities of the market intermediaries and design strategies to develop the qu

compete well with the imported rice. Further it is suggested future studies should consider the assessment of food and trade 

policies such as tariff rate effect on market integration and price transmission before policy-makers co

imposing higher or reduction of tariff on imported rice. 

Market integration, Price Transmission, Momentum Threshold Error, Correction Model

Rice in the average Ghanaian diet has been transformed from 

being a superfluity food commodity to that of a staple which is 

gradually taking part of the share formerly accounted for 

cassava and yam and other local staple food commodities across 

The demand for rice across the country keeps on 

increasing annually due to urbanization. Thus, rice has been 

recommended by Ghana’s Food and Agricultural Development 

for productivity improvements in order for the 

e towards attaining the millennium 

poverty and hunger
2
. The supply 

level in the country is unable to meet the increasing demand of 

the rice by the growing population. The country thus depends on 

ed demand. There has been a 

moot controversy in Ghana as to whether imported rice market 

significantly impacts the price dynamics of the domestic market 

out the production and distribution as well as 

hana. This has remains 

one of the major classical economic problems in the country as 

the local rice markets have experienced high price volatility and 

requires urgent need to understand the relationship and key 

characteristics of long-term commodity price

the markets with respect to the conditions under which the 

recent markets operate. The development of an efficient 

marketing system for the local market is essential in the 

allocation of scarce resource for production and distribution of 

the commodity
3
. Market integration or price transmission has 

become a common tool and an indicator for measuring and 

accessing market performance in a number of countries. Studies 

focused on examining the competitiveness and efficiency of the 

local rice market and imported markets ensures producers and 

consumers realize the gains from trade liberalization, since the 

correct price signals will be transmitted between and among 

contiguous market locations
4
.  

 

The Ghanaian agricultural markets have received extensive 

study on price behaviour and their response to each other but, 

there are few empirical evidences of the studies focused on 

imported rice price changes on the prices of locally produced 
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makers are drudging through marketing policies to ensure proper functioning of agricultural markets 

and marketing channels to ensure food security, welfare impacts from marketing policies, and bridge the discrepancy 

. Market integration analysis is important in explaining markets performance and 

This present study was conducted to examine the market integration and price transmission 

dynamics between imported and local rice market in Ghana. The dataset for the analysis was monthly average prices from 

ber 2013. The estimations were performed using consistent momentum threshold 

TECM). The results of the consistent momentum 

between the imported and local rice market and a higher 

TECM) revealed some markets 

rket imperfections with little adjustment for 

negative deviations as compared to the substantial positive perturbation or shock. This implies that intermediaries’ response 

es margin which tend to push burden 

should develop strong agricultural marketing 

policies to regulate the activities of the market intermediaries and design strategies to develop the quality of the local rice to 

assessment of food and trade 

makers consider the option of 

Correction Model. 

the local rice markets have experienced high price volatility and 

need to understand the relationship and key 

term commodity price movements among 

the markets with respect to the conditions under which the 

The development of an efficient 

marketing system for the local market is essential in the 

allocation of scarce resource for production and distribution of 

. Market integration or price transmission has 

become a common tool and an indicator for measuring and 

accessing market performance in a number of countries. Studies 

focused on examining the competitiveness and efficiency of the 

ket and imported markets ensures producers and 

consumers realize the gains from trade liberalization, since the 

correct price signals will be transmitted between and among 

The Ghanaian agricultural markets have received extensive 

study on price behaviour and their response to each other but, 

there are few empirical evidences of the studies focused on 

imported rice price changes on the prices of locally produced 
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rice except
2,5

 who focused on the inter-commodity transmission 

of price signals. 

 

In other words, to broaden the scope of research studies and 

deepen understanding on market integration taking into 

consideration the importance of food security, this study sought 

to empirically analyze the market integration and price 

transmission relationships between imported rice and local 

markets in Ghana. The specific objectives are to determine the 

extent of co integration between the prices and analyze the price 

transmission process from imported market to the local market 

using nonlinear vector error correction model.  

 

Data: This present study utilized secondary data of wholesale 

imported rice prices (IRP) and local rice price (LRP) series from 

the regions under consideration for the study. The data used 

were monthly averages of 50 kg of imported and local rice 

prices from the various regions spanning from November 2006 

through December 2013 making a total of 86 observations. The 

data were obtained from the FAOSTAT. The markets under 

study include Accra, Kumasi, Techiman, Bolgatanga, Tamale 

and Wa. 

 

Methodology 

In analyzing any economic data, testing for properties of the 

data generating process is a precondition since econometric 

relation between economic variables has the tendency of trend 

components due to behavior of economic agents. In this study, 

the ADF and KPSS test were used to determine the stationarity 

properties of the data generating process (DGP) due to its 

common application in literature. The ADF test considers the 

null hypothesis that a given series is non-stationary. The test is 

applied by running a regression of the following form: 

 

∆Y� =  β� +  γY�
� +  α� ∑ ∆Y�
� + ε�      (1)  

 

If the coefficient ′′�′′ is not statistically different from zero, then 

the series has a unit root and therefore is non-stationary. The 

imported rice price series were tested for stationarity as in the 

equation above where ���denote price series of the imported and 

local rice markets and i= 1, 2 ..., 5 (1-Accra; 2-Kumasi; 3-

Techiman; 4-Bolga; 5-Wa). The KPSS test differs from the 

other unit root tests in that the series ��  is assumed to be (trend) 

stationary under the null. The KPSS statistic is based on the 

residuals from the OLS regression of �� on the exogenous 

variables  ��  as:  

�� =  � ′�� +  ��   (2) 

 

The LM statistic is being defined as: 

LM =  �
�� �∑ �(�)��

� 
!   (3) 

Where f#, is an estimator of the residual spectrum at frequency 

zero and where S�  is a cumulative residual function such that 

 

S� =  ∑ μ&'                                              �'(�  (4) 

The equation-4 based on the residuals of  μ& � = �� −  � ′��(0). 

The reported critical values for the LM test statistic are based 

upon the asymptotic results presented by Kwiatkowski D. et. 

al.
6
. 

 

Co-integration: An important issue in the study of agricultural 

market integration and price transmission is the possibility of 

non-linearity as the  prices of agricultural products are usually 

unknown after production has occurred, while cultivation 

decisions are based on the expected prices on the of previous 

prices creating cobb-web phenomenon for agricultural products 

prices. This issue of non-linearity was initially surveyed by V. 

Cramon-Taubadel S. and Loy J.P.
7 

with the application of 

higher order polynomials error correction term (ECT) Balk and 

Fomby
8
. On nonlinear co-integration proposed threshold co-

integration to include the discrete adjustment in long-run 

equilibrium and later the by Hansen B.E. and Seo B.
9
 which first 

consider linear no co-integration null hypothesis against the 

linear co-integration alternative. In this regard Enders W. and 

Siklos P.L.
10

 provided additional approach on threshold co-

integration with crucial information by jointly testing the 

hypothesis of absence of both nonlinearity and co-integration. 

The co-integration approach of Johansen and Engle and Granger 

implicitly assume a linear and symmetric adjustment 

mechanism and have low power in the presence of asymmetric 

adjustment
8,10

. Linearity assumption and tests for market 

integration and price transmission is considered to be crude and 

inappropriate according to McNew K., Fackler P.L.
11

 and 

Barrett C.B. and Li J.R.
12

. This paper adopts the discrete two-

regime momentum threshold co-integration approach by Enders 

and Siklos and uses the algorithm approaches developed by 

Hansen and Seo test to establish the presence of threshold 

behavior and nonlinearity between imported and local rice 

markets. According to Enders and Siklos, the momentum 

threshold autoregressive model can be expressed as 

∆�� =  +�,��� + (1 − +�),.��
� + ∑ �∆��
� +/
�(� 0�   (5) 

 

Where +� =  11 23 ∆��
�  ≥  5
0 23 ∆��
� <  5 7 

 

Where M� is the Heaviside indicator functionand  5 is the value 

of the threshold, ,� 89: ,.  are the speed of adjustment, 0� is a 

sequence of zero-mean, constant variance random variables, 

such that  0�  is independent of  μ�. The null hypothesis tested in 

the threshold model was no co-integration ( ,� =  ,. = 0) 

which is based on a nonstandard joint F-test (Φ� ).  The test 

statistic Φ� (2 = +<=> ) was compared to critical values 

provided by Enders W. and Siklos P.L.
10

. When the null 

hypothesis of no co-integration ( ,� =  ,. = 0) is rejected, then 

a standard F-test of symmetric adjustment can be performed by 

testing if( ,� =  ,. ). In the estimation of M-TAR, the value of 

the critical threshold is usually unknown and needs to be 

estimated. Thus, Chan’s
13 

methodology allowing a grid search 

over potential thresholds that minimize the sum of squared 

errors from the fitted model to yield a super consistent estimate 

of the threshold was adopted. The largest and smallest 15 
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percent of the values were eliminated and each of the remaining 

70 percent of the series �� was considered as potential threshold. 

This model permits a different speed of adjustment depending 

on whether the value of the error correction term (ECT) is 

downwards or upwards. The Momentum threshold 

autoregressive model (M-TAR) can especially be useful when 

policy makers are considering an attempt to mitigate or reduce 

any large changes in any economic variables under study.The 

number of lags to be incorporated in the model before 

estimation was determined using Bayesian Information 

Criterion (BIC). The Hansen-Seoalgorithm which uses the 

lagrangian multiplier (LM) to test for the presence of threshold 

co-integration was employed to determine the presence of 

threshold co-integration relationship among the market pairs. 

 

Price Transmission Dynamics: Based on the results from the 

momentum threshold co-integration (M-TAR) model (5) and 

Hansen-Seo test, a momentum threshold error correction (M-

TECM) was estimated to examine the price transmission 

dynamics between the imported and local rice markets. During 

the estimation of M-TECM, the threshold value was set to zero 

(0) for the market pairs that the Hansen-Seo test failed to reject 

the null hypothesis of non-significant threshold cointegration. 

The specification of the M-TECM was expressed as:  

 

∆?>@� =  A� +  +,�B��
� + (1 − +�),.B��
�

+ C D�E∆?>@�
E
F

E(�
+ C D.E

F

E(�
∆G>@�
E + H�� 

 (6) 
 

∆?>@� =  A. +  +,�F��
� + (1 − +�),.F��
�

+ C I�E∆?>@�
E
F

E(�
+ C I.E

F

E(�
∆G>@�
E + H.�  

 (7) 
 

Where: A�and A.are intercepts, ,�B , ,.B , ,�F and ,.F  are the 

estimated asymmetric adjustment coefficients. The optimal lag 

order is L chosen based on the model criterion, and H��  and H.�  
are the error terms that are assumed to be white-noise 

disturbances. The Granger causality is used to test the direction 

of causal relationship from IRP to LRP in (6) under the null 

hypothesis of ,�B  =  ,.B =  D.E = 0 for all j with the standard 

Wald statistic. If the statistic can significantly reject the null 

hypothesis that IRP does not Granger-cause LRP, then LRP can 

Granger cause IRP. To the opposite, the direction from LRP to 

IRP can be tested in the Granger causality test in (8) under the 

null hypothesis of ,�F  =  ,.F =  I�E = 0, for all j. The 

application of error correction models help to explore further 

notions such as asymmetry of price relationships as well as the 

direction of causality between two markets. 

 

Results and Discussion 

Unit Root Test: The test of co integration begins with the test 

of stationarity at different levels. The Augmented Dicky Fuller 

(ADF) and KPSS test were used for this purpose. The results of 

the ADF test considering the appropriate lag lengths suggested 

by BIC revealed that at 5% significance level, the null 

hypothesis of unit root cannot be rejected for all four price 

series in their levels. As expected, the null hypothesis is rejected 

after taking the first difference of all series and testing for 

stationarity. The KPSS results confirmed those of the ADF test. 

This strongly rejects the null hypothesis of no unit roots (i.e., the 

series is stationary) at level for all the prices series at 5% 

significance level, but cannot reject the null hypothesis at the 

first difference of the price series. Thus, the series under the 

study are first difference stationary processes indicating 

integration of the same order I (1). This implies thatthere is a 

long run equilibrium relationship among the imported rice and 

local rice prices. 

 

Co-integration: The test for co-integration was estimated 

between the prices of imported and local rice within each of the 

regional markets under study. Co-integration and long run 

relationships between the imported and local marketpairsin each 

regional market were performed using the momentum threshold 

autoregressive model since the Johansen’s co integration 

method assumes linear and symmetric adjustment towards 

equilibrium. The long-run co-integrating equation with imported 

markets as the independent market is presented in table-2. The 

estimated parameters (D) and (I) represent the short run and 

long run transmission elasticity indicating the responsiveness of 

local rice prices to imported rice prices dynamics. The estimated 

parameters are strongly significant in all cases but vary in 

magnitudes. The positive sensitivity of local rice prices to 

imported prices dynamics indicates that when the price levels in 

the imported market are increased in the long-run the prices in 

the local markets respond positively to the increased prices.This 

suggests that price dynamics of the imported rice have positive 

inherent impact on the instability and volatility levels of the 

local rice prices in the country. 

 

The estimated elasticity of 0.9123 implies that a 10% price 

shock (innovation) that raises the price of imported rice will 

significantly cause 9.1% upward shock in price of local rice in 

the long run but in the short run the impact is negative as 

indicated by the estimated parameter (D = - 0.0452). The 

differences in the magnitudes of the estimated short run and 

long run elasticity coefficients are dependent on the consumer 

preference for the local rice, underlying supply-demand factors 

in the selected markets and the availability of close substitutes 

for rice in each market. Having determined the long run co-

movement relationships and elasticity coefficients, the 

consistent momentum threshold autoregressive model (M-TAR) 

was estimated to examine the integration relationships between 

the markets. The results of Consistent MTAR model are 

displayed in Table-3, which indicated that, the null hypotheses 

of no cointegration (,� = ,. = 0) can be rejected at 5 percent 

significance level for all the relationships.   

 

The estimated points of adjustment coefficients for deviation 
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above the threshold   ,�  are higher than the parameters for 

innovation (shock) below the threshold  ,.  indicating a higher 

speed of adjustment towards equilibrium when the price shocks 

or spread deviations are above the equilibrium. This signifies 

that positive deviations from the long-run equilibrium resulting 

from either an increase in the imported rice prices or a decrease 

in local rice prices would be eliminated at higher rate per month. 

Negative deviations from the long-run equilibrium resulting 

from a decrease in imported rice prices or an increase in local 

rice prices are adjusted at a lower rate per month. For instance, 

the point estimates of  ,� = - 0.6176 and ,. = - 0.2368 for 

Kumasi imported and local markets pair indicate that 

approximately 61.76 percent of positive deviation and 23.68 

percent of negative deviations are eliminated within a month. In 

absolute time-wise, positive deviation takes 1.6 months to be 

fully digested while negative deviations takes 4.2 months to be 

digested. Thus market intermediaries’ response more quickly to 

price deviations that tend to stretch profit margin. We tested for 

the movement of the markets pair (imported and local market) 

towards long-run equilibrium occur at different speeds whether 

below or above the threshold. The test results revealed 

symmetric adjustments for all the market pairs except Kumasi 

imported and local markets which exhibited asymmetric 

adjustments toward equilibrium in the long-run. 

 

The Hansen-Seo algorithm approach which uses the lagrangian 

multiplier (LM) to test for the presence of threshold 

cointegration was employed to determine the presence of 

significant threshold cointegration relationship among the 

market pairs. The results are depicted in Table-3 as the SupLM 

statistics. The results revealed a threshold cointegration between 

the imported and local rice markets relationship in Accra, 

Kumasi, Bolgantanga and Wa at 5 and 10% significance levels. 

The estimated threshold parameter (5) can be expressed as the 

price elasticity as the estimation was based on the logarithm 

transformation of the price and thus termed as a discrete 

adjustment parameter. This implies that movements towards 

long-run equilibrium do not occur until when the divergence 

from equilibrium exceeds the threshold value (discrete 

parameter).For instance, in Accra market calculated at average 

prices using the discrete adjustment parameter the monthly 

prices where the absolute divergence from the long-term 

equilibrium is below this parameter represent roughly GH¢ 

86.10/50 kg and GH¢ 70.53/50 kg for imported and local rice 

prices respectively. Thus, if the deviation from the long-term 

equilibrium is below these prices, no adjustment will occur. For 

positive deviation to occur in the long-run, the absolute 

deviation from the long-term equilibrium should be above 7.3% 

of average prices or the threshold value.  

 

Price Transmission Dynamics: The M-TECM was estimated 

using equation-6 and 7 where the 5 was set equal zero for the 

market pairs where Hansen-Seo test rejected the presence of 

significant threshold effect or otherwise the 5 different from 

zero was estimated that allowed the threshold to vary in each 

equation. The lags included in the model were based on the 

BIC. The results of the M-TECM model to examine the price 

transmission dynamics between imported and local rice markets 

prices under study based on the HS test and Consistent MTAR 

results are presented table-4, where imported rice price in each 

region was the independent variable with local rice price as the 

dependent variable in each equation. 

 

Table-1 

Unit root and stationarity test 

 Imported Rice Local Rice 

Markets ADF TEST KPSS Test ADF Test KPSS Test 

 Level 
First 

Difference 
Level 

First 

Difference 
Level 

First 

Difference 
Level 

First 

Difference 

Accra -1.688 -8.539** 2.059 0.083** -3.012 -9.835** 2.147 0.065** 

Kumasi -2.030 -8.148** 2.092 0.072** -0.903 -11.94** 1.198 0.036** 

Techiman -2.932 -9.589** 1.128 0.071** -3.031 -8.611** 1.169 0.104** 

Tamale -1.985 -6.996** 0.395 0.058** -1.714 -10.643 0.164 0.030** 

Bolgatanga -2.547 -15.430** 0.163 0.045** -3.216 -8.79** 1.836 0.044** 

Wa -2.010 -9.652** 1.076 0.106** -2.925 -6.241** 1.900 0.059** 

Note: Critical values for ADF and KPSS test with constant and deterministic trend for 5 percent are -3.464 and 0.146 respectively. 
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Table-2 

Long Run Equation 

Markets Relationship J K 

=LLM8� − =LLM8N  -0.0452*** 0.9123*** 

OPQ8R2� − OPQ8R2N  
2.069*** 

(0.089) 

0.4496*** 

(0.0204) 

<SLℎ2Q89� − <SLℎ2Q89N 
0.6475*** 

(0.141) 

0.7248*** 

(0.0317) 

<8Q8US� − <8Q8USN  
0.2232 

(0.1522) 

0.7992*** 

(0.0348) 

VWUX8� − VWUX8N  
1.4438*** 

(0.1367) 

0.6221*** 

(0.0324) 

Y8� − Y8N 
1.6796*** 

(0.1071) 

0.5433*** 

(0.0244) 

Author’s own estimation FAOSTAT Data 

 
The adjustment coefficients on the positive and negative error 

correction term (,�and ,.) are all significant at conventional 
level except the negative error correction term for Bolgatanga, 
Accra and Kumasi local rice market indicating that the market 
intermediaries response to positive deviation or an increases in 
the price level as compared to price reduction in the long-run 
created by the dynamics in the imported market. For example, 
the parameters -0.5175 and -0.0677 for the transmission from 
imported to local market in Accra  equation indicate a faster 
adjustment to positive perturbation towards equilibrium to 
eliminate 51.75 percent of the deviation in a month implying the 
local rice market players’ response to positive deviation or 
increases in prices due to price increase in imported rice prices. 
The evidence suggests that decreases in the international price 
are incompletely and slowly transmitted to the domestic market, 
as compared to increases. In absolute time wise, positive 
perturbations take approximately 2 months to be full transmitted 
and digested while negative deviation takes 14.77 months to be 
fully digested. This implies that increases in the international 
prices cause an increased flow of local rice from the surplus 

region where the prices are low to the capital city, as traders try 
to make profit from the price difference. 

 
In Techiman, Tamale, Bolgatanga and Wa, the local rice market 

response eliminate 47.68%, 47.13%, 59.32% and 19.27 
respectively to positive deviation and 37.81%, 39.42%, 12% and 

26.22% respectively of negative deviation towards equilibrium 
created by price dynamics in imported rice market. The higher 

response of these markets to negative deviation is expected as 
these markets have different agricultural products which can 

serve as a substitute for  rice to the consumers when the market 
agents fails to reduce prices of the local rice due to reduction in 

the imported rice. For instance, the Techiman market serves as 
the major market for maize and yam while Tamale, Bolgatanga 

and Wa markets are well noted for higher levels sorghum and 
millets. 

 

Granger causality test between the price indices in the M-TECM 

is given as Z#� and Z#.. The F-statistics of 1.442 with p-value 
0.229 and 1.704 with p-value 0.159 in Accra relationship 
indicate that there is no causality running from imported rice to 
the local rice and the vice-versa. The determination of the local 
rice prices in Accra is dependent on the previous prevailed price 
dynamics of imported rice as some of the lagged imported rice 
price significantly influences the local rice price. This result is 
in consistent with Amikuzuno J.et.al.

2 
who found that in the 

long run there is no Granger causality from imported rice prices 
to local rice prices or lead local rice prices. In Techiman, 
Tamale, Bolgatanga and Wa, the F-statistic indicate that the 
price dynamics of imported rice Granger-Cause the price of 
local rice and had significant lagged impacts on its own price 
and the vice-versa is true for Tamale. This implies a 
bidirectional trade flow between imported and local rice markets 
in Tamale. This signifies that the market intermediaries 
involved in the marketing of local rice in these markets utilized 
information from the price dynamics of imported rice market in 
the determination of the local rice prices in the market. 

 

Table-3 

Result of Consistent M-TAR 

Markets 

Relationship 
[ \] \] \] =  \^ = _ \] =  \^ Lags SupLM Stat 

=LLM8� − =LLM8N  0.073 
-0.3846 

(-3.08) 

-0.1541 

(-1.84) 
6.4346** 2.3509 0 

16.1035* 

(0.089) 

OPQ8R2� − OPQ8R2N  -0.0503 
-0.6176 

(-4.58) 

-0.2368 

(-2.18) 
12.867*** 4.8365** 0 

16.527* 

(0.0601) 

<SLℎ2Q89�− <SLℎ2Q89N  
0.0768 

-0.7296 

(-4.76) 

-0.4220 

(-3.42) 
16.05**** 2.6809 1 

14.4893 

(0.204) 

<8Q8US� − <8Q8USN -0.028 
-0.3679 

(-3.10) 

-0.5992 

(-4.35) 
14.25*** 1.6168 0 

12.7894 

(0.372) 

VWUX8� − VWUX8N  0.0021 
-0.3676 

(-2.95) 

-0.6585 

(-4.28) 
13.504*** 2.1618 0 

19.4431** 

(0.013) 

Y8� − Y8N -0.0425 
-0.4563 

(-4.17) 

-0.2776 

(-2.15) 
10.625*** 1.1675 1 

17.008* 

(0.055) 

Author’s computation FAOSTAT Data 
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Table-4 

Results of M-TECM from Imported rice Market to Local rice Market 

Variables ∆`aabcde ∆fghcieje ∆klamde ∆kchcnlde ∆opnqcde ∆rcde 

s  
0.0262 

(1.226) 

0.0087 

(0.530) 

-0.0113 

(-0.512) 

0.0138 

[0.423] 

0.0161 

(0.515) 

0.0083 

(0.497) 

∆Jt
]u  
0.4738 

(1.604) 

0.0795 

(0.423) 

0.3821* 

(1.852) 

-0.380 

(-0.697) 

-0.2974 

(-1.362) 

0.5546** 

(2.344) 

∆Jt
^u  
-0.4251 

(-1.239) 

0.1860 

(0.971) 

-0.0014 

(-0.007) 

0.4643** 

(2.417) 

0.2487 

(0.954) 

-0.3348 

(-1.560) 

∆Jt
]
  
-1.2563* 

(-1.861) 

0.1003 

(0.202) 

0.0144 

(0.066) 

0.3612* 

(1.762) 

-0.0623 

(-0.183) 

-0.1820 

(-0.975) 

∆Jt
^
  
0.4915 

(0.737) 

-0.1491 

(-0.304) 

0.1695 

(0.784) 

0.0784 

(0.393) 

-0.3455 

(-1.373) 

0.1533 

(0.818) 

∆Kt
]u  
0.2941 

(1.233) 

-0.0914 

(-0.419) 

-0.0313 

(-0104) 

0.1873 

(0.975) 

-0.5759* 

(-1.626) 

-0.1482 

(-0.726) 

∆Kt
^u  
-0.2865 

(-1.562) 

0.1394 

(0.623) 

0.1063 

(0.437) 

-0.4356** 

(-2.255) 

0.7600** 

(2.172) 

-0.1165 

(-0.655) 

∆Kt
]
  
-0.0199 

(-0.940) 

-0.1745 

(0.754) 

-0.8748 

(-1.888) 

-0.4836 

(1.663) 

0.9449*** 

(3.485) 

-0.6358* 

(-1.861) 

∆Kt
^
  
0.2692 

(1.361) 

0.0445 

(0.229) 

0.0988 

(0.184) 

0.0634 

(0.220) 

-0.4227 

(-1.607) 

-0.0689 

(-0.175) 

\]_dpit
] 
-0.5175** 

(-2.644) 

-0.3753*** 

(-3.056) 

0.4768*** 

(3.726) 

0.4713*** 

[2.879] 

-0.5932*** 

(-3.478) 

0.1927** 

(2.147) 

\^_wlqt
] 
-0.0677 

(-0.794) 

-0.0309 

(-0.920) 

0.3781** 

(2.522) 

0.3942*** 

(2.974) 

-0.1211 

(0.749) 

0.2622*** 

(2.703) 

x_]: Jzu = Jz
= _ {pb cnn ncqi 

1.442 

[0.229] 

0.350 

[0.843] 

2.920** 

[ 0.048 ] 

2.250* 

[0.072] 

3.476** 

[0.012] 

1.870† 

[0.125] 

x_^: Kzu = Kz
= _ {pb cnn ncqi 

1.704 

[0.159] 

0.738 

[0.569] 

1.036 

[0.394] 

2.110* 

[0.088] 

1.175 

[0.329] 

5.184*** 

[0.001] 

x_}: J]u = J]
 
4.497** 

[0.037] 

0.001 

[0.971] 

1.171 

[0.283] 

2.550† 

[0.115] 

0.323 

[0.572] 

4.720** 

[0.033] 

x_}: Jû = J
̂ 
1.160 

[0.285] 

0.370 

[0.545] 

0.269 

[0.606] 

1.544 

[0.218] 

2.372† 

[0.128] 

2.236† 

[0.139] 

x_~: K]u = K]
 
0.869 

[0.354] 

0.055 

[0.815] 

2.174 

[0.145] 

3.087* 

[0.083] 

9.824*** 

[0.002] 

1.460 

[0.231] 

x_~: Kû = K
̂ 
3.164* 

[0.08] 

0.082 

[0.775] 

0.002 

[0.991] 

1.749 

[0.190] 

5.717** 

[0.019] 

0.011 

[0.918] 

x_�: C Jeu
^

e(]
=  C Je


^

e
 

0.496 

[0.484] 

0.185 

[0.668] 

0.234 

[0.630] 

0.078 

[0.745] 

0.883 

[0.351] 

0.506 

[0.479] 

x_�: C Keu
^

e(]
=  C Ke


^

e
 

0.316 

[0.576] 

0.166 

[0.685] 

1.442 

[0.234] 

0.107 

[0.745] 

0.347 

[0.557] 

0.734 

[0.394] 

x_�: \]u =  \^
 
5.194** 

[0.026] 

0.956 

[0.332] 

0.314 

[0.577] 

2.669† 

[0.107] 

5.026** 

[0.028] 

0.341 

[0.561] 

LB(4) 

LB(8) 

LB(12)
1
 

0.88 

0.85 

0.94 

0.85 

0.98 

0.81 

0.85 

0.90 

0.89 

0.85 

0.86 

0.96 

0.21 

0.35 

0.75 
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Focusing on the short-run price dynamics effect, imported rice 

price dynamics had significant symmetric effect on local rice 

prices except Accra, Tamale and Wa which exhibited 
asymmetric effect at one horizon. Conversely, local rice price 

dynamics had symmetric effect on its own price but fail to reject 
the hypothesis of asymmetric effect in Accra, Tamale and 

Bolgatanga at one horizon. The findings indicate that there is no 

long-run asymmetric price dynamic effect from imported price 

changes to local rice price changes. The final type of asymmetry 
examined was the long run equilibrium asymmetric path of 

price transmission. Our findings revealed that there is long-run 

asymmetric price transmission in all the models, expect for the 

model analyzing the price transmission from imported rice to 

local rice in Kumasi, Techiman and Wa which exhibited 

symmetric price transmission. This implies some levels of 
market inefficiency or imperfections in Accra, Tamale and 

Bolgatanga imported and local rice markets. The imperfection 
could be due to policies such as price support mechanisms and 
tariff rate adjustments as well as transportation cost or strong 
union or association of market intermediaries in these markets. 
For instance, in Accra equation, F-statistic of 5.194 with a p-
value of 0.026 implies asymmetric path of price transmission 
adjustment towards equilibrium in the long-run from imported 
rice market to local rice market due to price spread created by 
price dynamics in imported rice prices with little adjustment 
towards equilibrium when there is negative perturbation. The 
model diagnostics indicated that the error correction models do 
not suffer from serial correlation since the probability value of 
the Ljung-Box statistics for all the lags were higher than the 
conventional accepted levels of significance. 
 

Conclusion 

This study was conducted to investigate market integration and 

price dynamics (transmission) between imported and local rice 

markets in Ghana during the period of November 2006 to 

December 2013. The consistent MTAR model was employed to 

examine the degree of market integration. The price 

transmission dynamics were analyzed through a momentum 

error correction model with threshold cointegration 

incorporated. The price series for all commodities considered 

for study in the market were found to be highly integrated. 

Considering the error correction coefficients from the consistent 

M-TAR model it was observed that markets exhibit higher 

adjustment for positive deviation than negative deviations. The 

findings of the study revealed a mixed output with some 

markets exhibiting market imperfections implying long-run 

asymmetric price transmission where increases in imported rice 

wholesale prices are passed on more rapidly, while price 

reduction takes somewhat longer period to transmit. Finally, it 

can be concluded that the imported market has not actually 

crowed out the local rice market but the quality of the local 

should be improved to be able to compete with the imported in 

term of demand. It is recommend that further studies should 

consider the assessment of food and trade policies such as tariff 

rate effect on market integration and price transmission as 

changes in the international price affects the domestic market in 

different dimensions and also government should develop 

strong agricultural marketing policies to regulate the activities 

of the market intermediaries. 

 

References 

1. FASDEP II. (2008). Food and Agriculture Sector 

Development Policy. Ministry of Agriculture, Ghana. 

2. Amikuzuno J., Issahaku G. and Daadi E.B. (2013). Price 

Transmission between Imported and Local Rice Markets 

in a Liberalised Economy: Are Ghana’s Rice Wars Just 

Much I Do about Nothing?. Journal of Economics and 

Sustainable Development, 4(20), 109-119. 

3. Acharya S.S and Agarwal N.L. (2011). Agricultural 

marketing in India. Oxford & IBH Publishing Co. Pvt. 

Ltd. New Delhi. 

4. Mafimisebi TE, Agunbiade B.O and Mafimisebi O.E. 
(2014). Price Variability, Co-integration and Exogeniety 
in the Market for Locally Produced Rice: A Case Study 
of Southwest Zone of Nigeria, Journal of Rice Research, 

2(1), 1-6. 

5. Alderman H. (1992). Inter-commodity Price Transmittal: 
Analysis of Food Markets in Ghana. Policy Research 

Working Paper Series 884. The World Bank. 

6. Kwiatkowski D., Phillips P.C.B., Schmidt P. and Shin Y. 
(1992). Testing the null hypothesis of stationarity against 
the alternative of a unit root: How sure are we that 
economic time series have a unit root?, Journal of 

Econometrics, 54, 159-178. 

7. V. Cramon-Taubadel S. and Loy J.P. (1996). Price 
Asymmetry in the international wheat market: comment. 
Canadian Journal of Agricultural Economics, 44, 311–
317. 

8. Balke N.S. and Fomby T.B. (1997). Threshold Co 
integration, International Economic Review, 38, 627-645. 

9. Hansen B.E. and Seo B. (2002). Testing for Two-Regime 

Threshold Co integration in Vector Error Correction 
Models. Journal of Econometrics,110, 293-318. 

10. Enders W. and Siklos P.L. (2001). Co integration and 
threshold adjustment. Journal of Business & Economic 

Statistics, 19, 166-167. 

11. McNew K. and Fackler P.L. (1997). Testing market 
equilibrium: Is Co integration informative?. Journal of 

Agricultural and Resource Economics, 22, 191-207. 

12. Barrett C.B. and Li J.R. (2002). Distinguishing between 
equilibrium and integration in spatial price analysis. 

American Journal of Agricultural Economics, 84, 292-
307. 

13. Chan K.S. (1993). Consistency and Limiting Distribution 
of the Least Squares Estimator of A Threshold 
Autoregressive Model. The Journals of Statistics, 21, 

520-533. 


