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ABSTRACT: The current study was conducted in Elobeid livestock Market, Sheikan locality, North 
Kordofan State, covering the period 2009 - 2019. The objectives of the study were to assess price 
transmission in Markets of livestock through studying average prices of sheep, goats, cattle, and camels, 
measuring prices stability, identifying the direction of causality between the prices and investigating error 
correction rate in price over time. The study relied on monthly prices series data which was collected 
from records of Elobeid livestock Market. The Data were analyzed using Dickey Fuller tests, Johansson 
tests, Granger causality tests, and error correction model by EViews software to estimate econometric 
models. The results showed that the prices series of livestock were stationary after first different, and 
were integrated in order 1(1). The study found that the causality direction was found to be from sheep 
prices to goat’s prices and from camels' prices to cattle prices only. The error correction model explained 
that the deviation of all-time series was corrected after one period by 37% for sheep, 2% for goats, and 
15% for cattle. But, error correction for camels' prices was not found. The study concluded that there 
was a transmission of prices in Elobeid livestock Market, between sheep and goats prices, as well as 
between camels and cattle prices. The study recommended that system of price database should be 
developed, more over a mechanism to provide market information in a timely manner through the 
national system for collecting livestock marketing information should be found. 
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INTRODUCTION 
 

 North Kordofan State lies between latitudes 27-32 N and longitudes 12-10 and 16-35 E. It occupies about 190, 
480 km; the population is estimated to be 1,554,000 persons. Livestock populations according to 2003 statistic are 
about 7,302,230 heads including camels, cattle, sheep and goats. The state is considered to be one of the world 
leading regions for producing and exporting Gum Arabic and agricultural products as well as animal resources 
(Alamin, M. 2011). El Obied City is the capital of the state and the headquarters of the Shikan locality, which 
includes all the security institution, judicial and service state in addition to the State Legislative Council and the 
presidency of the Fifth Infantry Division and judicial and legal institutions, educational institutions and research sites 
In addition to health and treatment institutions and other establishments that are linked to the services provided at 
the state level. To a local accredited assisted in the management of the Executive Office, which the locality 
consists of the leaders of the executive and the work of the Commission considered security arm to maintain 
security and provide reassurance. 
 Recent research in low-income countries has shown that higher transport costs and marketing margins may 
hinder the transmission of price signals, as they may prohibit arbitration. Monopolistic behavior and collusion 
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among local traders may maintain price differences between markets at levels above those determined by 
transportation costs and hinder full price transmission and market integration (Rapsomanikis et al., 2003). 
Regardless of the policies, domestic markets can also be partly isolated. Marketing margins that arise due to high 
transport costs. Higher transportation costs and marketing margins impede the transmission of price signals, as 
they may prohibit arbitration. Price transfer studies are apparently experimental that test forecasts of economic 
theories and provide important insights 1into how changes in one market are transferred to another, reflecting the 
degree of market integration, as well as the extent to which markets operate efficiently (Rapsomanikis et al. 2003). 
Despite livestock economically and socially, the study area has great potential for livestock production and 
therefore it is important to study and analyze the integration of livestock marketing (especially livestock 
fattening).The general purpose of this study is to study the integration of the sheep market price, the price of 
camels, and the cattle and goat market in the city of Elobeid, using an improved methodology. The specific 
objectives are to determine whether there are long-term and short-term relationships between livestock prices and 
a comparison of price integration in 2009 through 2019.The nature of optimal policies depends on the dynamics of 
market integration and the cost of incorrect policies can be enormous. Likewise, many policy changes affect the 
production and marketing of livestock products in Sudan in general. The focus is largely on livestock production 
and marketing, while relatively little is known about how prices move in different types of domestic markets. This 
information is important for livestock producers and others who are interested in this field in the livestock market 
chain because it affects their marketing decisions (buying and selling). The prediction of the time series is directly 
affected by choosing the appropriate form for time series data. Time-series data in various sectors are mostly non-
linear and sometimes random and disturbed. However, most of the prediction methods used to analyze this data 
may not take into account these aspects, which may adversely affect the accuracy of the results obtained from 
these methods. The paper problem can be represented in the following questions, to what extent can the 
Johansson test deal with the realism of linear and non-linear time series data? Is there common market integration 
for different types of livestock? Will we be able to choose a specific model appropriate to the nature of the data? 
How were prices affected by different types of animals in the white cattle market? To answer this and other 
questions, economic theory suggests that this is due to arbitrage and a single price law, depending on the degree 
of market integration. Commodities are produced in different regions and different parts of the world. Spatial and 
qualitative separation leads to extensive literature that assesses price relationships between the same commodities 
of different origin. The next section gives an overview of research conducted in this field. 
 

Table (1): Literature and findings on Spatial market integration of different agricultural commodities 

Author Method Findings 

Granger and 
Elliot (1967) 

Granger causality Evaluated the English wheat market in the 18th century. They found that 
already back then significant interactions  between the markets took 
place. 

Heytens (1986) Ravallion test of 
market integration 

Looks on the market for ginger and yams in Nigeria and finds a lack of 
integration that is improving over time for ginger, while the yams 
markets are less integrated. Heytens traces this back to high storage 
costs related to yams which are increasing the transaction costs, finding 
that treating transaction costs in a wrong way or not at all has huge 
impacts on the regression results. 

Gardner  
andBrooks 
(1994) 

Geographical price 
differences 

Examining price data from the former soviet union, Gardner and Brooks 
found that price transmission ratios are affected by the distance 
between markets as well as different regional policies. 

Goodwin and 
Piggott (2001) 

Impulse response Finding strong support of market integration in corn- and soybean-
markets in North Carolina. Furthermore, shocks are being 
 transmitted dynamically over time. Threshold behavior of market 
participants exists, that means larger shocks show different dynamics of 
price transmission in magnitude and speed than smaller shocks. 

Marc Englemann 
(2014) 

Price transmission in 
the Swedish wheat 

feed (supply) market for wheat (the commodity under study) is affected 
by structural changes resulting from price transmission, without Affected 
by increased demand, which necessitates caution in interpreting the 
results due to typical problems in modeling econometrics This is 
consistent with the findings of this study 
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Objectives of the study: 
The overall objective of this study is to examine the spatial integration of cattle markets in Shikan locality.  
The specific objectives of the study are 
1. To assess the degree of market integration between the various study variables and price transmission over 

time, this objective is achieved by applying joint cooperation between Johansen's techniques to average prices 
(sheep, camels, cattle, and goats) 

2. To identify the direction of causality among the markets. This objective is achieved by performing Granger 
Causality tests to test if prices in one market “cause” prices in another market. 

3. How different prices react to shocks in other markets and how this is influencing their long and short run 
behavior, this objective is achieved by vector Error Correction model 

 
Hypotheses of the Study: 
1. Livestock markets prices in Shikan locality are not stable 
2. Livestock markets in Shikan locality are not cointegrated.  
3. Livestock market prices do not Granger Cause each other. 
 
RESULTS AND DISCUSSION 
 
Measuring the stability of study variables: 
 To reach the second objective of the study and before performing the ADF test, and that determining sufficient 
slowdowns is necessary to remove any correlation between the variables, and to ensure that the random limit is 
free of self-correlation (Guagarati, 2003), the AIC has indicated that the most appropriate slowdown period was (1) 
The results of the stability test of the time series used in this study were found at the level and there is a sector and 
direction for each of the average variable prices for sheep, camels, cattle and goats. The probability level reached 
(0.99), (1.00), (0.99) and (1.00), respectively, and these values are greater than The significance level is 0.05, and 
thus we cannot reject the null hypothesis that there is a unit root (series instability) in each of the time series of 
study variables. We conclude from this that the strings are unstable in their level, and suffer from the presence of a 
unit root, Table. (2) 
 Since the variables are unstable at the level, and to get rid of the unit root, the unit root test was performed 
again after taking the first differences. The results indicated the stability of the chains at the first differences, where 
the probability value of the ADF test was (0.00), (0.00), (0.00) and (0.00) for the variables, which is less than the 
corresponding moral value at the significance level of 0.05 and this means rejecting the hypothesis of counting 
That there is a unit root and thus we conclude that all the variables are unstable at the level (0) 1 but they are 
stable when taking the first differences and this indicates that the time series of all the variables are integrated from 
the first degree (1) 1 and based on these results it has become possible to conduct a joint integration test 
Johansen and Johansen –Juselis (1990), table (2). 
 

Table (2): Output of ADF- Unit Root Test forthe Data Series 

Series Scope 
M- Values 

t-value Probability Rejection Order 
10% 5% 1% 

Sheep 
Av.Price 

Level -2.57 -2.88 -3.48 1.71 0.99 No 1(1) 

1st difference -2.57 -2.88 -3.48 -11.45 0.00 yes 

2st difference - - - - - - 

Camels 
Av.Price  

Level -2.57 -2.88 -3.48 2.27 1.00 No 1(1) 

1st difference -2.57 -2.88 -3.48 -9.52 0.00 Yes 

2st difference - - - - - - 

Cattle 
Av.Price 

Level -2.57 -2.88 -3.48 3.27 1.00 No 1(1) 

1st difference -2.57 -2.88 -3.48 -10.71 0.00 Yes 

2st difference - - - - - - 

Goats 
Av.Price 

Level -2.57 -2.88 -3.48 1.79 0.99 No 1(1) 

1st difference -2.57 -2.88 -3.48 -15.18 0.00 Yes 

2st difference - - - - - - 

Co-integration test 
 To test and evaluate the existence of a long-run relationship between the study variables during the study 
period and know the number of vectors and the nature of the balance relationship between them in the long run, a 
joint integration test was conducted using the Johansen method, which is based on two statistical tests, Trace 



Intl J Farm & Alli Sci. Vol., 9 (3): 47-52, 2020 

 

50 
 

impact test and Eigen Vale Maximal test for the null hypothesis that there is One relationship (one vector) and then 
the presence of two vectors from the results of the joint integration test, while the results of joint integration 
between the variables showed the rejection of the nihilistic hypothesis that there is no common integration vector 
between the study variables as the calculated value of the impact test reached Trace (133.54), which is significant 
at a level of significance less than (0.05). It is also greater than the critical value (47.85) when the level of 
significance is less than (0.05). The results also showed that the calculated value for testing the maximum 
distinctive values (Max-Eigen Value) which is (80.27) is less than the critical value at the level of significance (0.05) 
and the amount (27.58) and has a significant significance at a level of significance less than (0.05). 
 This indicates the existence of equations for the joint integration between the variables in the long run (see 
below the table). Thus, we reject the first hypothesis that: There is no relationship between the variables and the 
acceptance of the alternative hypothesis to the contrary in the sense that the variables go with each other in a 
random manner and in the same direction and that when any deviation In this short-run relationship, its course will 
be corrected to return to what the long-term relationship presupposes. Table No: (3). 

 
Table (3): Testing for the degree of co-integration 

 

Integration vector number hypotheses 
Statistic 
value 

Critical value 
0.05 

Prob. 
value 

Result 

Output Trace statistic test 

H0: No co-integration 133.54 47.85 0.00 Reject H0 

H0: No unique co-integration 53.26 29.79 0.00 Reject H0 

Output of maximum Eigen value statistic 

H0: No co-integration 80.27 27.58 0.00 Reject H0 

H0: No unique co-integration 38.92 21.13 0.00 Reject H0 

 

1 Cointegrating Equation(s): Log likelihood -3450.225

Normalized cointegrating coefficients (standard error in parentheses)

SHEEPS_AV... CAMELS_AV... CATTLES_AV... GOATS_AV_P_SDG

 1.000000 -0.117502  0.220871 -3.546307

 (0.02665)  (0.04747)  (0.22684)  

1 Cointegrating Equation(s): Log likelihood -3450.225

Normalized cointegrating coefficients (standard error in parentheses)

CAMELS_AV... CATTLES_AV... GOATS_AV_... SHEEPS_AV_P_SDG

 1.000000 -1.879730  30.18094 -8.510528

 (0.15375)  (3.11137)  (1.12317)  

1 Cointegrating Equation(s): Log likelihood -3450.225

Normalized cointegrating coefficients (standard error in parentheses)

CATTLES_AV... CAMELS_AV... GOATS_AV_... SHEEPS_AV_P_SDG

 1.000000 -0.531991 -16.05600  4.527527

 (0.04656)  (1.53921)  (0.60582)  
1 Cointegrating Equation(s): Log likelihood -3450.225

Normalized cointegrating coefficients (standard error in parenth...

GOATS_AV_... CAMELS_AV... CATTLES_AV... SHEEPS_AV...

 1.000000  0.033133 -0.062282 -0.281984

 (0.00698)  (0.01141)  (0.02146)  
Causality test 
 To verify the third objective of the study, which is to clarify and show the trend of causation between the 
various variables during the study period, the causality of Granger was tested to know the existence of the 
relationship and its direction in the short term, where as the results of the Granger causal test showed that the 
average price of sheep causes the average price of goats and the opposite does not happen as the average prices 
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Camels cause average livestock prices, and the opposite does not happen. Where the null hypothesis indicates the 
absence of causation, Table No. (4). 
 

Table (4): Granger causality A.v.P. Price- test 

 Camels 
 Av.Price 

Sheep  
Av.Price 

Cattle 
Av.Price 

Goats  
Av.Price 

Camels Av.Price - Yes  No  Yes  

Sheep Av.Price Yes  - Yes  No  

Cattle Av.Price Yes  Yes  - Yes  

Goats Av.Price Yes  Yes  Yes  - 

 
Vector Error Correction Model (VECM): 
 The fourth objective of the study is achieved through the error correction model, and after ensuring that there is 
a common complementarily between the study variables, which includes a balanced relationship in the long term, 
the direction of this relationship is determined through the error correction model to link the short-term changes and 
long-term levels. The results found that the correction factor (ECM), which indicates the speed of adjustments 
towards the long-run equilibrium, which is the estimated parameter of the correction limit in the equation for the 
average prices of sheep, cows, and goats (-0.377624),                 (-0.151638) and (-0.018539), respectively, which 
is negative and significant at a level Significance less than (0.05).This indicates a long-run relationship from 
average sheep prices to average cattle prices and average prices for goats and that the ability of the average 
sheep price to correct the imbalance caused by the instability of time series of study variables reaches 37% while 
the ability of the average cattle price variable reaches 15% and the ratio 2% of the average price of sheep, while 
the correction factor indicates the average camel price (0.036351), which is positive, which means that there is a 
dispersion in the average price of camels in the short term, due to the policies of continuous export and smuggling 
of the Arab Republic of Egypt, as well as high prices due to demand from the Gulf markets for camels The vessels 
camel, which was reflected on the stability, Table (4.5 camel market in general). 
 

Table (5): VECM Output Sample (adjusted): 2009M03 2019M10 Included 
observation: 128 after adjusted 

Error Correction  
D(SHEEP_AV_P_SDG) 

 
D(CAMELS_AV_P_SDG) 

 
D(CATTLS_AV_P_SDG) 

 
D(GOATS_AV_P_SDG) 

cointEq1  

-0.377624 

 (0.04474) 

[-8.44104] 
 

 

 0.036351 

 (0.04745) 

[ 0.76607] 
 

 

-0.151638 

 (0.05887) 

[-2.57577] 
 

 

-0.018539 

 (0.07169) 

[-0.25860] 

 
 

 
CONCLUSIONS AND RECOMMENDATION 
 
CONCLUSION 
 Based on the markets being qualitatively separate, economic literature suggests several methods of testing 
integration using market prices and with the help of the Granger causal relationship test and the VECM model, the 
Johansen Advanced Test (ADF) shows that the four variables were constant and complementary in the same 
order, i.e. integrated From the first degree 1 (1) where the results of the market integration analysis showed that 
the average prices of livestock according to their species indicated the presence of integration in the markets, 
which indicates their efficiency. Unit root analysis results also showed that all price chains were not fixed at the 
level while Kant was fixed on the first difference and by conducting the Johansson Joint Integration Test of all 
variables, they were integrated and long-term equations were determined: Granger's long test demonstrated that 
sheep prices affected Goat prices, not the other way around, just as cattle affect camel prices, not the other way 
around. The results of the error correction model (VECM) test showed that the deviation of all chains is corrected in 
the short term by 37% for sheep, 2% for goats and 15% for livestock. Correction is not made to beauty due to the 
overlap of internal and external factors other than price. 
 
RECOMMENDATIONS 
 From the results of the study's findings and to find solutions, there is an urgent need for some interventions or 
treatments such as developing an early warning performance by improving the system and securing the price 
database. 
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