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The study examined the integration of rural and urban retail prices of 
soyabeans in Benue and Enugu States, Nigeria. Secondary data were 
collected from BNARDA and ENADEP. Data were analysed using Johansen Co-
integration model and chi-square. The result showed that while a one 
percent increase in Benue urban retail prices would increase Enugu urban 
retail prices by 37 percents in the long-run, a one percent increase in Benue 
rural prices will also increase Enugu rural prices by 29 percent in the long-
run although with no short-run influences. However, the speed of 
adjustment were slow (24% and 20% per month respectively). The result of 
granger causality indicated that retail prices of soyabeans in the Enugu State 
do not granger cause the retail prices of soyabeans in Benue State and vice 
versa. However, immediate past two values of Enugu State rural prices were 
significant. The study concludes that prices of soyabeans in Enugu and Benue 
markets converge in the long-run, although there was no short-run 
influences. The study recommends rehabilitation and construction of feeder 
roads, checkmating the activities of officers at road blocks and setting up of 
MIS to disseminate timely market information to traders.  
 
Keywords: Integration, soyabeans, adjustment speed, retail prices, granger 
causality 

 
 
INTRODUCTION 
 
The potential contribution of agricultural marketing 
towards improved rural incomes in developing countries 
can not be over-emphasized. Ladele and Ayoola (1997) in 
their study on food marketing and its role in food security 
in Nigeria, concluded that an efficient food marketing 
system would reduce post-harvest losses, ensure adequate 
returns to farmers’ investment and stimulate expansion in 
food production thereby enhancing the level of food 
security in Nigeria. Furthermore, FAO (1997) stated that if 
available food could be evenly distributed (through efficient 
national and international markets), each person would be 
assured of 2,700 calories a day, which is the recommended 
daily calorie intake. Since available food is not always 
evenly distributed (due to marketing inefficiencies and 
other problems), there are shortages of food in some 
regions but excess in some other regions. Therefore, the 
issue of how much food gets to the households, which is 
fundamental in household’s food security, is a function of 
food production level,  food   marketing  efficiency  and   the 

households’ income level (Ladele and Ayoola, 1997). 
Due to the recognition of the importance of soyabeans as 

food/feed, fertility, medicine, income and so on, efforts 
have been made to promote soyabeans in some African 
countries. For instance, there was a successful soyabean 
promotion in Nigeria (through a project by the 
International Institute of Tropical Agriculture [IITA] and 
Canada’s International Development Research Centre 
(IDRC) between 1987 and 1999, supported by public 
policy). As a result, between 1988 and 1998, soyabeans 
production in Nigeria increased by 166% (from 150000T in 
1988 to 405000T in 1998) (FAO, 2001) as there was 
widespread incorporation of soyabeans into maize-based 
cropping system. According to Food and Agricultural 
Organisation (1997), Africa spent US$1 billion in 2004 to 
import soyabeans and soya oil. Of this, US$752 million was 
for soyabean oil and US$254 million was for soyabeans 
grains/meal. There exists inadequate empirical information 
on  soyabeans  marketing  that  will  enhance understanding  
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and hence improvement of the operation of soyabeans 
markets in Nigeria. The differences in climatic conditions 
among agro-ecological zones in Nigeria make grain 
production capacity of each State to differ; coupled with 
poor road network which results in high transfer costs for 
food market transactions among regions of the country. 

The concept of market integration has retained an 
increased importance over recent years, particularly in 
developing countries where it has potential application to 
policy questions regarding government intervention in 
markets (Alexander and Wyeth, 1994). The extent to which 
price changes in one market are associated with price 
changes in other markets is known as market integration. 
Market integration refers to a situation in which (a) the 
prices in different markets move together; (b) there is trade 
between the market or both (Barrett, 2001). Market 
integration is said to exist when price changes in one 
market are reflected in price changes in other markets.  

 If markets are not integrated, the correct price signals 
will not be transmitted through the marketing channels, the 
farmers will not be able to specialise according to long-term 
comparative advantage and the gains from trade will not be 
realised. An integrated market is synonymous with pricing 
efficiency, that is, prices as defined by Fama (1970), should 
always reflect all information. Market integration refers to a 
situation in which prices of a commodity in spatially 
separated markets move together and price signals and 
information are transmitted smoothly across the markets 
(Ghosh, 2000). 

Market integration is an important indicator of overall 
market performance. If price changes in one market are 
fully reflected in alternative market, these markets are said 
to be spatially integrated (Goodwin and Schroeder, 1991). 
Information of spatial market integration thus provides 
indication of competitiveness, the effectiveness of arbitrage, 
and the efficiency of pricing (Sexton et al., 1991). Prices in 
spatially integrated markets are determined 
simultaneously in various locations, and information of any 
change in price in one market is transmitted to other 
markets (Gonzalez-Rivera and Helfand, 2001). Markets that 
are not integrated may convey inaccurate price signal that 
might distort producers marketing decisions and 
contribute to inefficient product movement (Goodwin and 
Schroeder, 1991). 

Meanwhile, Badiane and Shively (1998) examined the 
degree of integration and the speed of adjustment in 
Ghanaian maize prices. Their study used monthly wholesale 
maize price data over the period 1980-1993 for three 
markets and found that maize prices in both deficit markets 
are relatively well integrated with maize prices in the 
surplus market. Similarly, Abdulai (2000) uses a threshold 
cointegration model to examine the relationships among 
maize prices in the same three markets in Ghana. The 
analysis used monthly wholesale maize data over 1980-
1997 for Accra, Techiman, and Bolgatanga. The study found 
that prices in Accra respond more quickly to changes in 
Techiman than do prices in Bolgatanga, reflecting the fact 
that Accra is closer and a more active market. Again, 
Negassa (1994) used various methods, including Granger  

 
 
 
 
causality analysis, to examine the relationships of teff, 
maize, and wheat prices across numerous markets in 
Ethiopia. He tested for causality in 28 commodity-market-
pair combinations and found 14 cases of two-way causation 
between the market price in Addis Ababa and the other 
market and only one case was there no causation. The study 
concludes that there were strong causal relationships 
between the cereal wholesale prices in Addis Ababa and 
those in other selected markets. 

 Price series correlation is regarded as a convenient 
indicator of market integration (Gupta, 1973; Thakur, 
1974). Hence, using simple correlation coefficients between 
wholesale prices across markets in Ethiopia, Negassa and 
Jayne (1997) found that changes in wholesale prices were 
transmitted more rapidly and more fully after liberalization 
for 17 out of 24 market pairs observed. A follow- up study 
of vertical integration of prices from producer to retail 
levels and spatial integration across markets revealed that 
after reform, grain markets showed a high degree of 
integration (Negassa, 1998).      

However, Delgado (1986) developed a variance 
components methodology for joint tests on a sample of time 
series prices for seasonal differences in the price 
integration of Nigerian markets and found that markets are 
not well integrated in the six months covering the harvest 
period. The more integrated a market is, the greater the 
marketing efficiency because the variation in price across 
space and over time will be lower (Aminu, 2004). This 
makes it necessary to examine markets integration of 
soyabeans in Benue and Enugu States. The specific 
objectives are to:  
 
i. investigate the long-run and short-run influences 
of soyabeans rural prices in Enugu and Benue States;  
ii. analyse the  market integration of urban prices of 
soyabeans in both States 
 
Hypotheses of the study 
 
The following hypotheses were tested: 
 

 Rural and urban retail prices of soyabeans in 
Enugu State do not granger cause rural and urban 
prices in Benue State; 

 Rural and urban retail prices in Benue and Enugu 
States do not granger cause each other. 

 
 
MATERIALS AND METHODS 
 
This section highlights the study area, data collection, data 
analysis and analytical techniques. 
 
The Study Area 
 
The study area is Benue and Enugu States of Nigeria. These 
States belong to the North-central and South Eastern zones 
of the country, respectively. Benue State was carved out of 
old Plateau State on 3rd February, 1976. The State is located  



 
 
 
 
in the middle belt of Nigeria, approximately between 
latitudes 6030ʹN and 8010ʹN of the equator and longitudes 
6035ʹE and 8010ʹE of the Greenwich meridian, at an 
elevation of 97 meters, above sea level in the southern 
guinea savannah agroecological zone. It has a landmass of 
6.595 million hectares [Benue State Agricultural and Rural 
Development Authority, (BNARDA), 1998]. Benue State has 
a total population of 4,219,244 (NPC, 2006), and is made up 
of 413,159 farm families (BNARDA, 1998). The State is 
bounded by Nasarawa State in the North, Taraba State in 
the East, Cross-River State in the South, Enugu State in the 
Southwest, Ebonyi State in the South Central, Kogi State at 
the West and at the Southeast by Cameroun Republic. 
Benue State derives its name from the River Benue; the 
second largest river in Nigeria. 

The State is made up of 23 Local Government Areas and 
is divided into three agricultural zones A, B and C. The 
dominant ethnic groups are Tiv and Idoma. Other smaller 
ethnic groups are Igede, Etulo and Hausa. According to 
BNARDA (1998), the predominant occupation of the people 
of Benue is farming with over 80 percent engaged in 
farming and highly noted for substantial cultivation of 
arable crops like yam, cassava, rice, soyabeans, maize and 
other staples. Benue State’s slogan is“food basket of the 
nation” owing to great endowment of the State with rich 
fertile land that facilitates the production of crops and 
rearing of livestock. Apart from agricultural production, a 
small segment of the population are fishermen while others 
are traders. Marketing of all food stuffs especially farm 
produce are extensively carried out in North-Bank market, 
Modern market, Wurukum, Railway, Lessel, Gboko, 
Wannune, Daudu, Gbajimgba, Naka, Otukpo, Daudu and 
Aliade markets. 

Enugu State was created on August 27, 1991, with the 
city of Enugu as its capital. The State derived its name from 
the capital city which was established in 1912 as a small 
coal mining town, but later grew to become the capital of 
the former Eastern Region of Nigeria (Ministry of 
Information, 1992). Enugu State is located between 
latitudes 5056ʹN and 706ʹN and longitudes 6053ʹE and 
7055ʹE of Greenwich meridan [Enugu State Agricultural 
Development Project (ENADEP), 2009]. The State occupies 
a landmass of approximately 8,022.95km2 and a population 
of 3,257,298 (NPC, 2006). It shares boundaries with 
Anambra State on the West, Abia State on the South, Kogi 
State on the North and Benue and Ebonyi States on the East. 
The name of the State is derived from its capital city, Enugu.  

The State has 17 Local Government Areas and according 
to ENADEP (2012), the State is further divided into six (6) 
agricultural zones namely: (i) Nsukka zone (ii) Enugu Ezike 
zone (iii) Enugu zone (iv) Agbani zone  (v) Awgu zone and 
(vi) Udi zone. The State is predominantly agricultural with 
yam tubers, palm produce and rice being their main 
produce. Economically, the State is predominantly rural and 
agrarian, with a substantial proportion of its working 
population engaged in farming, although trading (18.8%) 
and services (12.9%) are also important (William, 2008). 
The major markets in Enugu State are Ogbete main market, 
New  Market/Relief, Ogige    Nsukka   market, Orie   Orba,  
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Obollo-Afor, Orie Awgu, Eke Agbani, Nkwo Ogbete, Orie 
Opanda and Adani market. 
 
Data collection 
 
Secondary data in form of average monthly retail prices and 
quantity of soyabeans (rural and urban) were collected for 
15 years (1999 to 2013) from BNARDA and ENADEP. Data 
were also obtained from Central Bank of Nigeria’s statistical 
bulletins and annual reports, Nigeria Bureau of Statistics, 
and FAO.  
 
Data analysis 
 
Data were analyzed using both descriptive and inferential 
statistics. The dynamic relationship among prices at the 
two States was explored by conducting causality test. 
Johansen co-integration model was used to achieve 
objectives i and ii. Hypotheses i and ii were achieved using 
Chi-square. 
 
Analytical Techniques 
 
Model for evaluating the relationship of prices of a 
homogenous good between locations as used by Mari 
(2009) is specified as: 

 
where and  represent commodity prices in two 

alternative regional markets at time t; α and β are 
parameters, and t n is the error term. If two markets are 
perfectly spatially integrated, then β = 1. In this case, price 
changes in one market are fully reflected in alternative 
market. When β ≠ 1 (β < 1 or β > 1), then degree of 
integration is evaluated by investigating how far is β from 
the value of one. 

For each location, stationarity of price series is checked 
by unit root test using Augmented Dickey-Fuller test. When 

there is no trend in stochastic process ( )2, the test is 

carried out by estimating the following equation: 

 
where is price at time t at that location,  

represents change in the price and is equal to  , 

and t e is the error term.  

 
The Maximum likelihood method of cointegration 
(Johansen procedure)        
 
Following Johansen and Juselius (1990), the ML method of 
cointegration may be described as follows: if P

t 
denotes an 

(n×1) vector of I(1) prices, then the k-th order vector 
autoregressive (VAR) representation of P

t 
may be written 

as : 

         (t = 1,2,--------T) 

The procedure for testing cointegration is based on the 
error correction model (ECM) representation of P

t 
given by  
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Table 1. Augmented Dickey Fuller (ADF) test of stationarity 
 

Variables Level First Difference 
 ADF 5% 10% DW ADF 5% 10% DW 
Enugu Urban Retail Price -1.095 -2.88 -2.58 1.98 -7.56*** -2.88 -2.58 1.98 
         
Benue Urban Retail Price -1.173 -2.88 -2.58 2.004 -6.59*** -2.88 -2.58 2.01 
         
Enugu Rural Retail Price -0.93 -2.88 -2.58 2.00 -7.55*** -2.88 -2.58 1.992 
         
Benue Rural Retail Price -1.63 -2.88 -2.58 1.99 -6.52*** -2.88 -2.58 2.002 

 

*** Significant at 1%, Source: Computed from field data, 2014. 

 
 
 

Δ  

Where Γi
= 

- (1 - Π 
1
- ……- Π 

t 
); i=1,2, …….k-1; Π = -( 1 - Π 

1
- 

………- Π 
k 

). Each of Π 
1 

is an n×n matrix of parameters; ε 
t 
is 

an identically and independently distributed n dimensional 
vector of residuals with zero mean and variance matrix, Ω 

ε
; 

μ is a constant term and t is trend. So, it is the Π matrix that 
conveys information about the long-run relationship among 
the variables in P

t. 
The rank of Π, r, determines the number 

of cointegrating vectors, as it determines how many linear 
combinations of P

t 
are stationary. The matrix α measures 

the strength of the cointegrating vectors in the ECM, as it 
represents the speed of adjustment parameters.    
 
 
RESULTS AND DISCUSSION 

 
Result of unit root tests 

 
As a requirement for co-integration analysis, the data were 
tested for series stationarity and to determine the order of 
integration of individual variables. For co-integration 
analysis to be valid, all series must be integrated of the 
same order usually of order one (Townsend, 2001). All 
estimations were performed using the standard version of 
the E-views econometric software. The result of unit root of 
soyabeans urban retail prices and rural retail prices in 
Benue and Enugu States is presented in Table 1. The 
variables were examined for non-stationarity using 
Augumented Dickey fuller unit root test (Dickey and Fuller, 
1979).  

The result of the ADF unit root test indicated that urban 
retail prices and rural retail prices of soyabeans in Benue 
and Enugu States were non-stationary at their levels. This 
indicated that these variables exhibited random walk (unit 
roots) or the future values of these variables did not 
converge from their past values or their means were 
unpredictable. However, on further analysis, they became 
stationary at the first order differencing, thus they were 
integrated of order one which necessitated the estimation 
of the vector error correction model (VECM) in order to 
estimate the existence of a long- run relationship between 
variables.  

Johansen cointegration tests for soyabeans rural retail 
prices in Benue and Enugu States 
 
The result of cointegration test between soyabeans rural 
retail prices in Benue and Enugu States is summarized in 
Table 2. Based on Akaike Information Criteria and the 
likelihood ratio test on the estimated VAR (Vector Auto 
Regression) model and assuming a linear deterministic 
trend  in the data with intercept and trend, the result 
showed one cointegrating relation existing among the 
variables. Thus, a long-run equilibrium relationship existed 
between soyabeans urban retail prices in the two States. 
This further implied that though each of these variables 
might individually deviate from their long-run direction in 
the short-run, their relationships with each other had a 
stable and predictable long-run direction. If two variables 
had a long-run equilibrium relationship, even if they had 
stochastic trends, they would move together over time and 
their difference is stable. 

Further investigation of the nature and character of the 
long-run relationship through Vector Error Correction 
Model (Table 3 and equation 1) showed that the estimated 
model had a good fit to the data as revealed by the Akaike 
Information Criteria (AIC) which was minimum at the 
chosen lag order. The cointegrating equation is thus shown:  

Enugu SB rural retail price = -2.418 - 0.287 (-2.107**) 
Benue SB rural retail price + Ԑ ...................Equ. 1 

The results of the VECM estimates are presented in Table 
3 for both short-run and long-run relationships. The result 
indicated that Benue rural price of soyabeans had short-run 
influences of -0.07430 and 0.0000359 with a long-run 
influence of -0.28723 on Enugu rural price. The result 
indicated that a 1 percent increase in Benue rural price in 
the short-run will increase Enugu rural price by 7 and 0.004 
percents but in the long-run, Enugu rural price would have 
increased by 29 percent. The non-significance and very low 
influence of Benue rural prices on Enugu rural prices of 
soyabeans in the short-run could be attributed to low and 
insufficient arbitrage between the two States. This 
discovery of cheaper prices in the alternative markets in 
the Northern States (Taraba, Nasarawa, Kaduna, Kogi, 
Plateau) where other food stuffs (like maize, beans, millet, 
sorghum and rice) are bought in good prices could also 
explain the low arbitrage between the two States. This is so 
because as soyabeans price in Benue State increased, Enugu  



 Ani et al.          98 
 
 
 

Table 2. Johansen Co integration test of long-run relationship between soyabeans rural retail prices in Benue and Enugu 
States 

 
  Critical Value  
Eigen value Likelihood Ratio 5% 1% Hypothesized number of CE (s) 
0.084572 25.89869 25.32 30.45 None*** 
0.056309 10.25825 12.25 16.26 At most 1 

 

*** denotes rejection of the hypothesis at 1% significance level 
L.R. test indicates 1 cointegrating equation (s) at 5% significant level 
Source: Computed from field data, 2014. 

 
 

Table 3. The Vector Error Correction Model of long and short-run relationship between soyabeans rural retail prices in 
Benue and Enugu States 

 
Long-run estimates   
Regressors CointEq1  
Enugu Rural Retail Price  (ERRP) 1.00  
Benue Rural Retail Price (BRRP) -0.287232 (-2.10680**)  
Trend -0.007468 (-5.20909***)  
Constant -2.417677  
Short-run Estimates   
Error Correction Model Enugu Price model Benue Price model 
CointEq1 -0.198012 (-3.12615***) 0.181715 (2.32802**) 
D(ERRP)-1 -0.202119 (-2.47595**) -0.072127 (-0.71699) 
D (ERRP)-2 -0.200220 (-2.63630**) 0.096621 (1.03238) 
D (BRRP)-1 -0.074301 (-1.22466) -0.026277 (-0.35146) 
D (BRRP)-2 0.0000359 (0.00059) -0.024448 (-0.32556) 
Constant 0.015335 (1.63077) 0.006705 (0.57861) 

 

Determinant Residual Covariance 0.000328      LogLikelihood 207.6350 
Akaike Information Criteria -2.176667               Schwarz Criteria  -1.907502 
Figure in parentheses are t-values 
 *** (**) -significant at 1%  (5%),           
Source: Computed from field data, 2014 

 
 
 
State wholesalers travelled to other States to source for 
soyabeans. These activities of the wholesalers in bringing 
soyabeans from different States would in the long-run 
cause minimal price increase in Enugu State.  

From the result, the adjustment coefficient on 
cointegration equation 1 for Enugu rural price was negative 
as it should be; very small (20%) a month and significant. 
Similarly, the adjustment coefficient on Benue State rural 
price was positive, as it should be, but very small (18%) a 
month and significant. The adjustment was being done by 
both the Enugu rural and Benue States rural prices of 
soyabeans. However, Enugu State rural price of soyabeans 
adjusted faster than Benue State rural prices. These 
adjustment speeds of 20 and 18 percents were relatively 
weak compared to the threshold of the perfect adjustment 
of 100%. This is an indication that variations in price were 
transmitted to the reference markets with a certain delay. 
The model came out with the expected negative sign for the 
urban market equilibrium adjustment coefficient and also 
indicated that the speed of restoring equilibrium back into 
the system in response to exogenous shocks was slow. The 
speed of adjustment remained low indicating an insufficient 
arbitration between Enugu and Benue markets. Moreover, 
the auto-correlation test of residual (Table 5) showed that 
the residuals from the chosen model were free of auto-

correlation problem implying that no major determinants 
in the system of equations had been left out. 

However, lagged values of Benue State rural price were 
not significant. This implied that immediate past values of 
rural price had zero influence on the future prices. On the 
other hand, the immediate past two values of Enugu State 
rural price were significant. This meant that rural price of 
soyabeans in Enugu State last year and two years ago 
influenced future prices. The result of Granger causality 
(Table 4) showed that rural prices in Benue State did not 
granger cause rural prices in Enugu State. The result 
indicated that there existed no interdependence or any 
form of causality between Enugu rural price and Benue 
rural price of soyabeans in the short-run. This further 
implied that the influences that these market prices exert 
on each other in the short-run can either be positive or 
negative or zero but with an overall zero influence. Thus, an 
increase in Benue State rural retail price of soyabeans in 
the short-run would not bring about an increase in prices of 
soyabeans in Enugu State and vice-versa. Thus, prices in 
both locations were slowly and inefficient transmitted, with 
an interaction of the forces of demand and supply 
regulating the prices.  

On the other hand, lack of granger causality might not 
imply an absence of transmission of price, as price signals  
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Table 4. Wald test of Short-run parameters in Error Correction Model of Soyabeans rural retail prices in Enugu and 
Benue States 

 
Hypothesis Calculated Chi2 

statistics 
Tabulated Chi2 statistics  

(5% level) 
 

Decision 
ERRP granger cause ERRP 13.08 5.138 Accept 
ERRP granger cause BRRP 1.58 5.138 Reject 
BRRP Granger cause ERRP 1.50 5.138 Reject 
BRRP Granger cause BRRP 0.23 5.138 Reject 

 

ERRP – Enugu Rural Retail Price, BRRP – Benue Rural Retail Price 

Source: Computed from field data, 2014. 

 
 

Table 5. Auto correlation test of residual from Error Correction Model of soyabeans Rural prices in 
Benue and Enugu States 

 
Lag Autocorrelation 

coefficient 
Partial Autocorrelation 

coefficient 
Q-Statistics Probability 

1 -0.008 -0.008 0.0111 0.916 
2 -0.003 -0.003 0.0128 0.994 
3 -0.032 -0.032 0.2015 0.977 
4 0.055 0.054 0.7483 0.945 
5 0.014 0.015 0.7844 0.978 
6 0.030 0.029 0.9487 0.987 
7 0.029 0.033 1.1086 0.993 
8 -0.134 -0.136 4.4852 0.811 
9 0.025 0.025 4.6054 0.867 
10 0.013 0.011 4.6355 0.914 
11 0.012 0.000 4.6653 0.946 
12 0.013 0.003 4.6991 0.967 
13 0.054 0.054 5.2563 0.969 
14 -0.078 -0.075 6.4368 0.954 
15 -0.115 -0.114 9.0421 0.875 

 

Source: Computed from field data, 2014. 

 
 
 
might be transmitted instantaneously under special 
circumstances. Prices were transmitted from one market to 
another although slowly in the long-run. From the result, 
although prices in Benue State were cointegrated with 
Enugu State prices in the long-run; evidently, in the short-
run there was no significant inflence due to low arbitrage. 
Conclusively, the null hypothesis which stated that 
soyabeans markets in Enugu and Benue States were not 
integrated was rejected. This implied that soyabeans 
markets in the study area were cointegrated. 
 
Johansen cointegration tests for soyabeans urban retail 
prices in Benue and Enugu States 
 
When the order of integration of the price series had been 
established, the next step in the process of analysis was to 
determine the existence or otherwise of co-integration in 
the series. This study applied the Johansen approach which 
provided likelihood ratio tests for the presence of number 
of cointegrating vectors among the series and produces 
long-run estimates. Cointegration tests were conducted by 
using the recorded rank procedure developed by Johansen 
(1988) and Johansen and Juselius (1990).  

Once  cointegration  had  been  established  among  the 

variable, the dynamic Error Correction Model was then 
used to estimate the short-run parameters. It provided 
information about the speed of adjustment to long-run 
equilibrium and avoided the spurious regression problem 
between the variables (Engle and Granger, 1987). First, 
Johansen procedure was used to determine the rank (r) and 
to identify a long-run price relationship in the two States. 
The number of lags used in the estimation was based on the 
evidence provided by the Akaike Information Criteria (AIC). 
However, cointegration between soyabeans prices in the 
two States means that the prices follow the same long-run 
trends.  
 
Cointegration test for soyabeans urban retail prices in 
Benue and Enugu States 
 
Table 6 summarized the result of cointegration test among 
soyabeans retail urban prices in Benue and Enugu States. 
From the  likelihood ratio test on the estimated VAR 
(Vector Auto Regression) model, linear deterministic trend 
assumption with intercept and trend showed that one 
cointegrating relationship existed among the variables. 
Thus, long-run equilibrium relationship exists between 
soyabeans urban retail prices in the two States. This further  
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Table 6. Johansen Cointegration test of long-run relationship between soyabeans urban retail price in Benue and Enugu 
States 

 
  Critical Value  
Eigen value Likelihood Ratio 5% 1% Hypothesized number of CE (s) 
0.141 37.60 25.32 30.45 None*** 
0.061 10.93 12.25 16.26 At most 1 

 

*** denotes rejection of the hypothesis at 1% significance level 
L.R. test indicates 1 cointegrating equation (s) at 5% significant level 
Source: Computed from field data, 2014. 

 
 

Table 7. The Vector Error Correction Model of long and short-run relationship between soyabeans urban retail prices in 
Benue and Enugu States 

 
Long-run estimates   
Regressors CointEq1  
Enugu Urban Retail Price  (EURP) 1.00  
Benue Urban Retail Price (BURP) -0.3707 (-3.26***)  
Trend -0.0060 (-4.88***)  
Constant -2.1778  
Short-run Estimates   
Error Correction Model Enugu Urban Price model Benue Urban Price model 
CointEq1 -0.24 (-4.103***) 0.213 (3.241***) 
D(EURP)-1 -0.1058 (-1.36) -0.014 (-0.163) 
D (BURP)-1 -0.063 (-0.94) 0.024 (0.325) 
Constant 0.0123 (1.4) 0.0072 (0.734) 

 

Determinant Residual Covariance 2.1E-4      LogLikelihood 244.394 
Akaike Information Criteria -2.6674              Schwarz Criteria  -2.468 
Figures in parentheses are t-values,  ***-significant at 1%  

 
 
 
implied that though these variables might individually 
deviate from their long-run direction in the short-run, their 
relationship with each other had a stable and predictable 
long-run direction. 

Further investigation of the nature and character of the 
long-run relationship through Vector Error Correction 
Model (Table 7 & equation 2) showed that the estimated 
model had a good fit to the data as shown by the Akaike 
Information Criteria (AIC) which was minimum at the 
chosen lag order. The estimated cointegrating equation is 
shown in Equation 2 

Enugu SB Urban retail price = -2.178 -0.370 (-3.26**) 
Benue SB Urban retail price + Ԑ------------------ Equ.2 

The results of the VECM is presented in Table 7 for long-
run and short-run estimates. The result showed that Benue 
urban retail prices had a short-run influence of -0.063 
although not signicant and a long-run significant influence 
of -0.3707 on Enugu urban retail prices. This result 
indicated that a 1 percent increase in Benue urban retail 
prices in the short-run will increase Enugu urban retail 
prices of soyabeans by 6 percent, but in the long-run, Enugu 
urban retail prices would have increased by 37 percent. It is 
important to mention that Enugu soyabeans marketers 
although bought soyabeans in Benue State as a result of 
close proximity, however, they also bought from other 
Northern States. As reported by the marketers in Enugu, 
they normally buy soyabeans from other States like Taraba, 
Nasarawa, Kaduna, Kogi and Plateau where they can buy 

other food stuffs (like maize, beans, millet, sorghum and 
rice) in large quantity and in good price.  

These activities of the marketers in bringing soyabeans 
from different States could explain the very low magnitude 
and non-significance of the short-run influences between 
the two States. Alderman (1992) carried out spatial market 
integration in three markets in Ghana and found out that 
maize markets were relatively well-integrated, although the 
speed of transmission was rather slow. This agreed with 
the findings from this study that urban retail prices of 
soyabeans in Enugu and Benue States were integrated. 
Contrary result was found by Mockshell and Eqyir (2010) 
who found that groundnut markets in northern and 
southern Ghana were not integrated. 

The Error Correction Coefficient, the speed with which 
the system adjusts to shocks and restore equilibrium 
between the short-run and long-run measured by ECM is 
presented in Table 7. The adjustment coefficient on co-
integration equation 1 for Enugu price was negative (a 
prior), significant but small at 24% a month; the adjustment 
coefficient on Benue State price was positive, as it should be 
but small at 21% a month and significant. The adjustment 
was being done by both the Enugu and Benue urban prices 
of soyabeans. However, Enugu urban prices adjusted faster 
than Benue Urban prices. These adjustment speeds of 24 
and 21 percents were relatively weak compared to the 
threshold of the perfect adjustment of 100%. This was 
indication that variations in price were transmitted to the  



Int. J. Agric. Pol. Res.          101 
 
 
 

Table 8. Wald test of short-run parameters in Error Correction Model of soyabeans urban retail prices in Enugu and Benue 
States 

 
Hypothesis Calculated Chi2 

Statistics 
Tabulated Chi2 

Statistics  (5% level) 
 

Decision 
EURP granger cause EURP 1.8628 2.706 Reject 
EURP granger cause BURP 0.0265 2.706 Reject 
BURP Granger cause EURP 0.8911 2.706 Reject 
BURP Granger cause BURP 0.1058 2.706 Reject 

 

EURP – Enugu Urban Retail Price  
BURP – Benue Urban Retail Price 
Source: Computed from field data, 2014. 

 
 

Table 9. Auto-correlation test of residual from Error Correction Model of soyabeans urban prices in 
Benue and Enugu States 

 
Lag Autocorrelation 

coefficient 
Partial Autocorrelation 

coefficient 
Q-Statistics Probability 

1 -0.012 -0.012 0.0255 0.873 
2 -0.078 -0.079 1.1276 0.569 
3 0.011 0.010 1.1511 0.765 
4 0.158 0.153 5.6779 0.225 
5 -0.070 -0.066 6.5593 0.256 
6 0.093 0.118 8.1491 0.227 
7 -0.020 -0.034 8.2223 0.313 
8 -0.100 -0.112 10.075 0.260 
9 -0.020 -0.004 10.153 0.338 
10 0.130 0.080 13.302 0.207 
11 -0.047 -0.027 13.719 0.249 
12 -0.017 0.021 13.772 0.316 
13 0.012 0.001 13.800 0.388 
14 0.036 0.021 14.051 0.446 
15 -0.174 -0.162 19.916 0.175 

 

Source: Computed from field data, 2014. 

 
 
 
 
reference markets with a certain delay. The speed of 
adjustment remained low indicating an insufficient 
arbitration between Enugu and Benue State markets. 
Lagged Enugu and Benue State prices were however 
insignificant. This implied that immediate past values of 
soyabeans prices did not significantly influence future 
prices. The presence of cointegration between the two 
States retail prices contradicted the absence of co-
integration between rural and urban market prices of rice 
found by Taru (2012) in Northeastern Nigeria. Moreso, the 
auto-correlation test of residuals (Table 9) showed that the 
residuals from the chosen model were free of auto-
correlation problem implying that no major determinants 
in the system of equations had been left out. 

Since cointegration itself cannot be used to make 
inferences about the direction of causation between the 
variables, causality tests were necessary. The result of 
Granger causality test (Table 8) showed that none of the 
urban retail prices of soyabeans in the two States granger 
cause each other. This meant that retail prices in the two 
States had no short-run causal relationship with each other. 
This result implied that variations in price in one market 

was not dependent on the other in the short-run. In other 
words, following the result of the cointegration test, the null 
hypothesis that prices of soyabeans in both States were not 
integrated was rejected. Therefore, the result showed that 
prices of soyabeans in Enugu and Benue markets had a 
long-run relationship although not significantly related in 
the short-run.  
 
 
CONCLUSION AND RECOMMENDATIONS 
 
This study had obtained some scientific evidences on the 
situation of soyabeans marketing in Benue and Enugu 
States with a view to assisting the industry in contributing 
to social and economic developments in the area and in the 
country at large. Prices of soyabeans in Enugu State rural 
and urban retail markets tended to converge with rural and 
urban retail prices in Benue State especially in the long-run 
although none of them granger cause each other in the 
short-run. Generally, it arises from the results that 
transmission of the rural and urban prices of soyabeans in 
Enugu and Benue States  was  not immediate and  total. In  



 
 
 
 
other words, the variations were transmitted with a certain 
delay indicating an insufficient arbitration between Enugu 
and Benue markets which implied the concentration of 
market information in the hands of few marketers.  
Government and relevant agencies should checkmate the 
number of road blocks and the activities of officers at these 
road blocks. The commission agents and the various unions 
operating at the market level should be properly regulated 
by government to make them behave responsibly to the 
plight of agricultural commodity marketers. Furthermore, 
Government should embark on massive construction and 
rehabilitation of roads for easy evacuation of produce from 
interior villages to urban centres. Marketing costs could be 
significantly reduced if better roads and marketing facilities 
were built. Moreso, Government should set up a market 
information system (MIS) in order to improve the 
availability and accessibility of market information. Better 
market information services would enable market agents to 
read price signals more accurately and promptly, and 
therefore to make more reliable price forecasts that would 
aid them in making correct marketing decisions. 
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