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ABSTRACT

Aim: To investigate long run and short run relatiopshetween the prices of hides and
‘pomad in Kano and Lagos markets in Nigeria, using cegnation techniques.

Study design The study made use of purely secondary dataribespof hides for the past
twenty one years (1988 — 2009) in Kano State aagtltes of pomd for the same number
of years in Lagos State to see whether the two etsidee cointegrated or fragmented.

Place and duration of study: From the Federal Ministry of Agriculture and Natur
Resources, Livestock and Veterinary Unit, Gwalendand Federal Ministry of Commerce
and Industry, Lagos, in July, 2011

Methodology: Data on prices of hides anpgomao over a period of twenty one years (1988 —
2009) were used. Unit root test and Johansen gpatien test were carried to find out
whether the markets in the two locations are cgnatied or fragmented.

Results: The result showed that there was no cointegratetween the two markets. The
result of similar trend in the prices of hides apdmd in the two markets may be attributed
to other factors such as inflation and festivities.

Conclusion: There is no long run relationship in the pricéhimfes andpomad in the
two markets. Therefore, there should be governmmecdmmitment to policies that can
reduce inflation rate so that prevailing marketcesi of hides and skins can be stable in
different market locations.
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1. INTRODUCTION

Hides and skins are the main export income genmrditom the livestock sector in
Africa. In the year 2000, Africa’s share of totabsd production was only 5% of bovine
hides, 14% of goat and kidskins and 8% of sheedamntskins [1]. [2] discovered that hides
and skins are obtainable in commercial quantitiesifabattoirs located all over the country,
especially in the Northern states of Nigeria. Fieid leathers on the other hand are obtainable
from tanneries and also from traditional tannersthbof which are also located in the
Northern part of the country. According to [3] ada proportion of hides and skins from
slaughters that take place in registered abatti slaughterhouses, are eaten by human



beings as meat supplements and delicacies uswigdpomo’ in Nigerian parlance. While
the hides are flayed before reaching f@mo’ eaters, the skins particularly, those of goats
are usually roasted together with the entire aniffiais serves as special delicacies in many
Nigerian homes and restaurants.

‘Pomo’is a hide that has undergone some processing sudasting and boiling for
human consumption as meat supplement and delicisually, it is cowhides that are used as
‘pomd in Nigeria. The process of removing hairs fromdds to becomePomo’ is
traditionally done by roasting or by tenderizing thides in hot water, followed by shaving
with razor blade. It is then boiled in water toteafthe hides before it is used in soup or stew.
It has low nutritional value but many Nigerians@ngating it as delicacy especially in the
western part of the country.

Cointegration has been used to measure movementides from one location to
another to infer the conduct of a firm [4]. It is aconometric method that has been applied
successfully to integration questions in marketiagd financial studies [5]. It is an
econometric property of time series variables.wb tor more series are themselves non-
stationary, but a linear combination of them ististary, then the series are said to be
cointegrated [6]. We need the two price series @éocbintegrated to represent long run
equilibrium relationships implied by economic theoflso, many univariate economic time
series appear to be integrated of order one [1 $&)Jes which is a requirement for
cointegration [ 7].

The integration test concerning the stationarityaioy time series can be made using
several techniques. Stationarity means that thenagtic properties of a time series (i.e the
mean, the variance of the mean and the covariahtteeanean with values of time series),
are stationary and do not vary with time [8]. Face series with trends, one should test the
individual series for integration and between tkees for cointegration before modelling
relationships between the series. Most economie series are not stationary because, for
example, the mean of the series changes with tfea)y because of inflation or seasonality

[5].

Several works have been conducted on crops andtdicle using cointegration
techniques. Information on market integration afdsi and pomo’ at different locations in
Nigeria has been very scanty. This study therefitempts to analyse the spatial price
variations in hides anghomo’ markets in Nigeria. It is also hoped that inforimatfrom this
study will help the policy makers and researchdriides and skins in understanding the
price movement of hides angomo’ in Nigeria. It will add to the existing knowledgm
market integration of hides angomo’in Nigeria.

Objectives of the Study

The broad objective of this study is to analysentagration and market integration in hides
and pomad Markets in Nigeria. The specific objectives ape t

1 determine the trends in the Prices of Hides in Kamd Lagos Markets (1988 — 2009)
2. ascertain stationarity in the two markets
3. determine whether the prices of hides guano’in the two market are co-integrated

2. CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW

Researches conducted in the late 70’s and early 89'time series data analysis
[9, 10, 11, 12, 13, 14, 15] had led to seriougettigpments in the specification of time series
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data particularly the non stationary series. Maoooemic time-series such as income and
prices data are mainly non stationary data whickdn& be made stationary before
cointegration test can be carried out. This isremjastatistical estimation theory that is based
on asymptotic convergence theorems which assunteldta series are stationary. However,
cointegration procedure measures the degree oé pmegration in two markets A and B.
Two markets are said to be spatially integratedrides in a given market adjust to the price
shock in the other market [16]. Market integratisrtested using the cointegration method,
which demanded that the prices of the two marlezsig,R; and B; must have the same order
of integration and a linear combination exists lesw these two series, whergi® price in
marketA time t and R:is price in market B time t.

In recent time, [17] did a wonderful work in thepdipation of cointegration to
determine market integration in rice prices in sild areas in Nigeria. They observed that
retail prices appear to be rising faster in Ladg@ntin any other centre. Indications are that
prices of local rice rose more in Lagos than in jaland Enugu. [18] applied cointegration to
examine the relationship between cocoa productioNigeria and value of loan granted by
Agricultural Credit Guarantee Scheme. It was fothmat there was no long run relationship
between the output of cocoa and value of loanstgdanHowever, [19] employed co-
integration technigues in analyzing market intagrain tomato and onion among various
markets in Jigawa State. He discovered that th@s&ets that were close together were more
integrated than those far apart. [4] applied itlébermine the price of sorghum and maize in
two wholesale markets (rural and urban) in Nigefiaey observed that the markets are
integrated and that price signals and informatientensmitted smoothly across the markets.
[20] applied cointegration to determining mark@egration in maize markets in Pakistan. It
was found that the regional markets of maize h&namg price linkages and thus are spatially
integrated. [21] in his study tested whether thes lo One Price (LOP) holds for maize and
rice spatial markets in Malawi using cointegrattechniques in testing the spatial market
integration hypotheses. The results suggest thaketsafor rice crop with complete price
liberalization are more integrated than markets rf@ize in which the governments still
imposes a price band for Agricultural Marketing @elelopment Corporation (ADMARC).

However, an important aspect of the cointegratioalygsis concerns the specification
of processes of dynamic adjustment. Engle-Grargmesentation theorem [22] states that if
two series are cointegrated, then they will be neffitiently represented by an error-
correction specification, and furthermore, if theries are cointegrated, this dynamic
specification will encompass any other dynamic #pation, including the partial
adjustment model.

3. METHODOLOGY

3.1. Data Collection

The study was conducted in Nigeria and the two etarkelected were Kano market
(where the largest market for the sales of hideNigeria is found) According to [23] over
85% of the tanneries in Nigeria are found in Katat& Lagos market (where was expected
to have the largest market for the salespoimd). Secondary data on the prices of hides for
the past twenty one years (1988 — 2009) were gadhéom the Federal Ministry of
Agriculture and Natural Resources, Livestock ande¥eary Unit, Gwale, Kano. The prices
of ‘pomd for the same years were also gathered from RBédéinistry of Commerce and
Industry, Lagos, to find out if the price ghdmo in Lagos is influenced by the prices of
hides in Kano and assess if the two markets agenfeated or co-integrated.



3.2. Analytical Techniques

Cointegration tests were conducted after examitir@gunivariate time series properties of
the data to confirm that the price series in the tmarkets are stationary and integrated of the
same order. The first step is the unit root tdsdf is, test for stationarity of the series. In
testing the null hypothesis of non stationarity ingathe alternative, Augmented Dickey
Fuller (ADF) tests were employed. The ADF tests itin#é hypothesis that a series ()HAs
non-stationary and must be differenced at lease dyefore stationarity is achieved. The
equation of ADF is given as follows:

AP, = B+ BP i+ 7, + D O AP +8 oo (1)
k=1

k=1,23, ..nan® ,P,,P,,P

'« are the

Where AR = R - P, OR,= R,- P

t-k-1"
respective prices at times t, t-1,t-k and t-k-1.i/f,, 5,,y, and J, are parameters to be

estimatedg = error term.

The alternative hypothesis is that the series iegmated of order O, i.e. that no
differencing of the series is needed to producéostarity. Stationary series have a finite
variance, transitory innovations from the mean, artdndency for the series to return to its
mean value. In contrast, the non-stationary sesesne where the absolute value of the
parameters is greater or equal to 1. Non statiorsewyes have a variance which is
asymptotically infinite; the series rarely cross thean (in finite samples), and innovations to
the series are permanent [17].Rfis found to be non-stationary then it should beedeined
whether Ris stationary at first difference, if it is not 8tmary at first difference, it can also
be determined at second difference until statibpas achieved before we can test for
cointegration.

3.3. Test for Cointegration

Having established that the two series are intedraff order 1, cointegration was
carried out using Johansen cointegration test. t€gration implies that there is a linear long-
run relationship between price series in spatiaiparated markets, and is interpreted as a
test thatr #0. This means there must be linear combinationo{rjhe series. The null
hypothesis is that no cointegrating vector exisimghe two markets against the alternative
of existence of cointegrating vector in the two keds.

Ho: r = 0 (no cointegrating vector existing in the markets)
Ha: r+# 0 (there is existence of cointegrating vectohim two markets)

If r#0, it means that the price series are cointegratetia long-run equilibrium
relationship exists between the prices. The Jommsmintegration method rejects the null
hypothesis of no cointegration (r=0) when the likg@lihood of the unconstrained model that
includes the cointegrating equations is signifibadifferent from the log-likelihood of the
constrained model that does not include the coratery equations. Cointegration tests for
market integration is therefore tests of whetheare is a statistically linear relationship
between different data series [24]. If the two netskare cointegrated, the Johansen trace
statistic will be greater than the critical valuebath 1% or 5% level of probability. Also, the
maximum Eigen statistic will be greater than thiical value at both 1% or 5% level of
probability and vice versa. The equation for cegnation in markets i and j is as below:

P S0 BiPy 8 2
Where B, is price in market i time ®, is price in market j time to. andp, are parameters

to be estimatedg, = error term.

If the two markets are cointegrated, we can theegpooceed to Granger causality test
to look at the direction of relationship and whiolarket influences the other. Then, the next

4



stage of error correction model (ECM). Cointegnatod order 1,1 tests whether there is some
linear combination of two series, both of which amtegrated of order 1. If a linear
combination of the two series is integrated of ordle then the error term in the linear
combination will be integrated of order 0. If thené series are not cointegrated, any linear
combination of them will make them non stationanyd so will their residuals be.

RESULTS AND DISCUSSION

4.1. Trends in the Prices of Hides in Kano and Lagos Mats (1988 — 2009)

The trends in the prices of hides apdmd in both Kano and Lagos markets were very
similar. The average prices of hide w500 andiN550 per one whole piece (2.8kg) of hide
between 1988 and 1999 in Kano and Lagos respegtiVéle average price of hide almost
doubled between 1990 and 1993 in both locationgr&hwas about 17% increase in the
prices of hide in Kano between 1994 to 1996 (fAg&R200 toN1400 respectively) whereas
the price was stable in Lagos¥1500. The price increased fradl500 to1950 in Kano
between 1997 and 2003 while it rose frdih700 toN2000 in Lagos. Between 2004 to 2009,
there were similar trends in the price of hidedath locations, though the prices in Kano
market were slightly lower than that of Lagos maska all cases, which may be attributed to
cost of transportation of hides from Kano to Lage$ore processed tpomo’ . However, the
continuous increase in the prices of hides in lmthtions over the years may be attributed to
inflation and increase in the demand for hides & lthe tanners angpdmad marketers.
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Figure 1: Trends in the average prices of hides aind gk Kano and Lagos (1988 - 2009)

4.2. Unit Root Test Result

The result of the unit root test for prices of sdend pomd in Kano and Lagos
markets respectively is presented in Tables 1 anth is a test for stationarity in the two
markets. The stationarity test was carried outgudingmented Dickey —Fuller (ADF) test.
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In both Kano and Lagos locations, various levelshef Augmented Dickey —Fuller
(ADF) test were conducted as follows: no intercepth intercept, with trend and intercept,
with no difference and at first difference. At #lese levels of tests, the ADF statistical test
values were less than the critical value at 1% %2devel of probability, indicating that the
series were not stationary and need to be diffe@ncAt first difference with intercept,
intercept and trend, The ADF statistical valuesenMess than the critical values in absolute
terms at 1% level of probability but greater thhge tritical values in absolute terms at 5%
level of probability in Kano. In Lagos, the ADF ual was greater than the critical value at
both 1% and 5% levels at first difference. Therefathe null hypothesis of order 1 was
accepted while the alternative was rejected. Timiglies that the series in the two markets

must be differenced once in order to achieve statity.

Table 1: Unit root test result of prices of hidekiano markets

Location Levels No ! ADF Value
difference* Difference*
KANO No intercept
-3.8067*** -0.0248
-3.0199**
*- 2.6502*
With intercept
-3.785¢** -0.374:
-3.0114*
-2.6457*
With trend and
intercept
-4.4691*** -2.1524
-3.6454**
-3.2602*
With intercept
-3.8304** -3.084:
-3.029¢*
-2.655*
With trend and
intercept
-4.5000*** -4.0776
-3.6591**
-3.2677*
*** = Significangt at 1% level of probability
** = Significant at 5% level of probability
*= Significant at 10% level of probability
Table 2: Unit root test result of prices pbmad in Lagos market
Location Levels No s ADF Value
difference* Difference*
LAGOS No intercept



-3.7856*** -0.0820

-3.0114*
-2.6502*
With intercept
- 4,469 -2.522¢
-3.6454**
-3.2602*
With trend and
intercept
-4.5000*** -2.6877
-3.6591**
-3.2677*
With intercept
-3.8302** -4.193¢
-3.0294*
-2.6552*
With trend and
intercept
-4.5348*** -3.8321
-3.6746**
-3.2762*

*** = Significangt at 1% level of probability
** = Significant at 5% level of probability
*= Significant at 10% level of probability

4.3. Cointegration Test Result

Table 3 shows the cointegration results for Kand bagos markets.The co-integration test
was conducted using Johansen test [25] The nplbtmesis tested was that the two series are
co-integrated of order 0, that is, the prices deBiandpomd in the two markets (Kano and
Lagos respectively) are not co-integrated. Ther@diitve hypothesis was that the series are
co-integrated of order 1, that is, there is cogragion of the series in the two markets.

The result of the Johansen test showed that thandeln trace statistic was less than the
critical value at both 1% and 5% level of probapilSince the trace statistic of 9.4.59 is less
than the critical value of 15.41 at 1% and 5% caitivalue, it is possible to accept the null
hypothesis of no cointegrating vectors and rejketdlternative of cointegrating vectors in
the two markets .Also, the maximum Eigen value9o811 was less than the critical value of
14.07 at 1% and 5% critical value. We can acceptrthll hypothesis of no co-integrating
vectors in the prices of hides aqpbMmd in the two markets.

For the adjustment coefficient in Kano (0.64943&hen the standard error (0.55780) is
multiplied by 2, it is greater than the adjustmenpgfficient. For Lagos, the adjustment
coefficient is 1.643387, when the standard er@i74892) is multiplied by two, it is less than
the adjustment coefficient. These are also an atdin of no cointegration in the two
markets.

Table 3: Johansen co-integration test result
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Hypothesized Eigen Trace 5% critical 1% critical value

No of value statistics value

cointegration(s)

None 0.372215 9.459344 1541 20.04
At most 1 0.007383  0.148204 3.76 6.55
Hypothesized No  Eigen Max-Eigen 5% 1%

of value statistics critical critical
cointegration(s) value value
None 0.372215 9.311140 14.07 18.63
At most 1 0.007383 0.148204 3.76 6.65

Adjustment coefficients (standard error in paresitie
D(Kano) 0.649431(0.55780)

D(Lagos) 1.643387(0.74892)

However, the reason for no co-integration in thiegs of hides in the two locations
may be attributed to the fact that there is higimpetition between thggpbmd marketers and
the tanners in Nigeria. Thus, there was no coiatéyy vector between the price of hide in
Kano and that ofgomd in Lagos.

CONCLUSION AND RECOMMENDATIONS

The study found that the series in the two markeg#se non stationary and need to be
differenced once before stationarity is achieveldoAJohansen cointgration result revealed
that the prices of hides andomd in Kano and Lagos respectively were not cointegpia
eventhough, there was similar trend in prices enttho markets. This implies that there was
no long run relationship between the prices of fiitkeKano and that opomd in Lagos The
reason for the prices in the two locations havimgilar trends may be due to exogenous
factors like inflation and festive periods like &&land Christmas.
Based on the findings, the following recommendattomade

There should be government’'s commitment to politieg can reduce inflation rate
so that prevailing market prices of hides and skans be stable in different market locations.
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