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ABSTRACT

This study examined the trend in food grain pricesin urban and rural market of Osun state, Nigeria .
Secondary data on rice and maize monthly prices spanning 2006/2008 were sourced from Macro-
Satistics Department, Osun State Planning Commission. The data were analyzed using Augmented
Dicker Fuller (ADF) test and Index of Market Connection. Empirical results revealed that the price
series in all the markets accepted the null hypothesis of non-stationarity at their levels at 5%
significance level. The integration test showed that none of the markets examined had prices tied
together in the long- run. The Index of market connection (IMC) indicates that the markets exhibit low
short run market integration. The study concludes that the agricultural commodity markets in Osun
state may be subject to a high degree of marketing inefficiency and recommends a nation-wide policy
to improve food marketing efficiency in Nigeria.
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INTRODUCTION

Important food grain in Nigeria whose productiorb&ng emphasized to remedy food deficit and ingimmh
includes maize, sorghum, millet, rice and pulsethgAsu and Akorede, 2002). Prices are a standadd an
important component of market and food securitylyei® because they serve as an indicator of botidl fo
availability and food access. Prices are a measuagailability because they tend to rise as thgpbuof food
falls in relation to demand (e.g., poor productioconstrained imports of food), and they tend td faten
supply expands in relation to demand (e.g., a burhpevest). Food prices are also a measure of &modss
because they affect the household’s purchasing pdhe ability of a household to acquire goods aedvices
based on the amount of money or other forms of théhéy possess.

Prices observed through time are as a result of@tex mixture of changes associated with seasopélical,
trend and irregular factors. The most common regulabserved in agricultural prices is a seasquadtern of
change. Normally, prices of storable commoditieslawest at harvest time, rise as the season meggeand
reach a peak prior to the next harvest (Olukosi@sitior, 1990). The purpose of selling directhcamsumers is
to reduce the charges for possession utility. Angtian intermediary is forced to own and hold ingentit
must be financed. These finance charges for pdesestlity are included in the purchase price lod {product
(Downey and Erickson, 1987).

Storage is the holding of goods from the time afduction until when they are needed. Seasonaligyrsarked
characteristic of agricultural production. More th20% of the agricultural production in Nigeriadisne under
rain fed condition (Olukosit al, 2005). Thus products need to be effectively stareertime to ensure supply
during off season because the demand for farm ptsdsi relatively constant all year round. Consigmeant
the same kind of food all the year round and indestmust get continuous supply of raw materiaisorder to
satisfy these needs, commodities must be storegsdrved until when needed, since storage coofethe
commaodity the utility of time (Olukosi and Isitdr990).

Spatial pricing efficiency examines how prices iffedent markets over space are related, espediatiyugh
transportation cost. When spatial trade is effiiémod shortages in deficit regions are transmitie surplus
regions via prices (Arnd# al, 1998) and arbitrage triggers flow of food acrsgace. Through efficient spatial
arbitrage, the risk of crop failure in some regig®shared over a large market area, and pricemare stable
and food shortage may be prevented. An importapt tetward improving the functioning of marketstirst



Akintunde, O.Ket al.,: Continental J. Agricultural Economics 6 (1) 9, 2012

case is to understand the nature and effects n$artion costs facing input supplies, farmers, foetdilers,
and/or consumers (Goetz, 1995).

Agricultural prices greatly influence the pace aliekction of agricultural development. Prices semgemarket
signals of the relative scarcity or abundance given product; prices also serve as incentivesitectithe
allocation of economic resources and to a largergthey determine the structure and rate of ecangrowth.
The liberalization of agricultural markets impliascepting potentially substantial variation in pscacross
time, space and product form. This price variatismnecessary if agricultural markets are to perforsn
marketing functions (Tschirley, 1995). Informatiom agricultural commaodity price in both developetda
developing countries like Nigeria is important totho producers and consumers. Prices vary almostighout
the year and understanding the trend of such vammits therefore essential for good planning leygroducers,
consumers and policy makers. An average housetitdd the price increase spends as high as 75%edf th
income on food compared with an average of 65%rbdfmod crisis (Zoellick, 2008).

The volatility in price of agricultural commodities Nigeria has been attributed to various faciacduding
variances in bargaining power among consumersjogydhcome fluctuations among sellers and consamer
natural shocks such as flood, pests, diseasesinapgropriate response by farmers to price sigftaikerts,
1999, Udoh et al 2007, Adebusuyi, 2004). Short- fluctuations in agricultural commodity prices occu
between production seasons (Cashin and PattillopX2@Muring the harvesting period, farmers offerthe
market the minimum price for their products. In thféseason, prices become high due to reduced ptiodu
and seasonal changes (Akpan, 2002). Product pmstehility among agricultural commodities is a Hegu
phenomenon in markets across Nigeria (Akpan, 208g)ability in commodity prices among markets cbbé
detrimental to the marketing system and the econamya whole. It could cause inefficiency in reseurc
allocation among sellers and consumers dependirtheosource of variability (that is whether it igluced by
supply or demand side or both). It could also iaseepoverty level among low income earners in todesy
(Polaski, 2008).

Rice and maize are among staple food items whdsespare highly unstable between seasons in Osata. St
Consumers pay different amounts for the same ptddutifferent markets separated by few kilometénice
instability of agricultural commodity would be cadered a normal phenomenon if it does not signifia
differ from one market to another. On the contrédrproducts prices are significantly different amgomarkets
it may distort resources flow and may also likeggate some objectives of the governments (Akpanfamad
2009).

This paper examines the relationship between peiagls of food grain in urban and rural market©sftin state
and seeks to determine whether or not they aredinkhis study therefore analyzes the trend irepaic well as
the level of integration between markets for this®l grain items in Osun state and determines thsal
relationship between and among the series. They studhased on the assumptions that there is noataus
relationship between rural and urban prices of fgodin and secondly it is assumed that there isalau
relationship between rural and urban prices oflstiqod grain.

METHODOLOGY
This section presents the methodological framevaatépted for the study. The subsequent subsectieals d
with nature and sources of data, the scope ofatdiected and analytical procedures.

Sources and Scope of Data.

The data for this study were obtained from secondaurces. The data was from the monthly priceeseof
Osun State Central Pricing System (CPRS) collebtethe Macro-Statistics Department, Osun State ridhan
Commission. The data collected were the monthlgilrerices of food grain (Rice and Maize). Monthbtail

prices covering between January, 2006, to Decer@dB@8 inclusive were obtained for rural and urbaarkets
across the state.

Analytical Procedure
The study made use of a combination of analytmalstnamely trend analysis, co integration and Rawaimc
model.
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Test for Stationarity

The first step in carrying out a time series analisto check for stationarity of the variablesi¢p series in this
case. A series is said to be stationary if the m@aa variances remain constant over time. Itfesmed as 1(0),
denoting integrated of order zero. Non stationaoglsastic series have varying mean or time varymgance.
The price series in this study were first testedstationarity. The purpose was to overcome thdlpros of
spurious regression. A stationary series tend®mstantly return to its mean value and fluctuatiareund this
mean value have broad amplitudes, hence, the efdésthocks are only transient. Other attribufestationary
and non-stationary data and their implications aor@metric modeling are discussed by Adams (1992),
Guijarati (1995) and Juselius (2006).

A variable that is non -stationary is said to begnated of orded, writtenlI(d), if it must be differenced times
to be made stationary. In the same way, a varidalehas to be differenced once to become statiaeaaid to
bel(1) i.e., integrated of order 1. The augmented DickelfeF (ADF) was adopted to test for stationarityig
involves running a regression of the form:

m
ABy= By +Ba +8Pey ) BiAPes + L o)
=1

Where:

A = first difference operator

P = food grain price series being investigated fatisnarity
t =time or trend variable

The null hypothesis that= 0 implies existence of a unit root ip & that the time series is non-stationary. The
critical values which have been tabulated by Dickeg Fuller (1979), Engle and Yoo (1987) and Mao&m
(1990) are always negative and are called ADFsstadi rather than t-statistics. If the value of #igF statistics

is less than (i.e more negative than) the critigdlies, it is concluded thaj B stationary i.e P~ 1(0).

When a series is found to be non-stationary, firss-differenced (i.e the seriesP; = R, - P, is obtained and
the ADF test is repeated on the first-differencedes. If the null hypothesis of the ADF test canrbjected for
the first-differenced series, it is concluded tRat~ 1(1). The price series for all the markets inlgd in this
study were investigated for their order of inteignat

Co-integration Test

Two or more variables are said to be co- integrétedch is individually non-stationary (i.e. haseoor more
unit roots) but there exists a linear combinatidnthee variables that is stationary. Other attrilsuté co-
integration are as shown in Engle and Yoo (19871) @itvapulle and Jarasuriya (1994). After the etadrity
test, the study proceeds by testing for co-intégmnabetween market price series that exhibitedaostatity of
same order.

The maximum likelihood procedure for co- integratjgropounded by Johansen (1988), Johansen andudusel
(1990, 1992) and Juselius (2006) was utilized. Thisecause the two-step Engle and Granger proeeuiffers
from the simultaneity problem and the results @msgive to the choice of dependent variables (&g 995).
Adopting a one-step vector auto-regression methaidda the simultaneity problem and allows hypotbesi
testing on the co-integration vector, r. The maximlikelihood procedure relies on the relationshivien the
rank of a matrix and its characteristic roots. Thhansen’s maximal eigenvalue and trace tests tditec
number of co-integrating vectors that exist betwiemor more time series that are econometricaliggrated.
The two variable systems were modeled as a veatorragression (VAR) as follows:

k
AX, = p, +Zri AX, + X + & (2)

=1
Where:

Xiis a N x 1 vector containing the series of inte(etaple foodstuffs spatial price series)
r andx are matrices of parameters
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K = number of lags and should be adequately langeigh to capture the short-run dynamics of the dyide
VAR and produce normally distributed white noissideals.
g = vector of errors assumed to be white noise.

Test for Causality

When two series are stationary of the same ord#carintegrated, one can proceed to investigatedasality.
This is because at least, one Granger-causaloesdtip exists in a group of co-integrated serideX@nder and
Wyeth 1994; Chirwa 2001 and Nielson 2006). The abiysest is

represented by the error correction equation below:

ﬁpi.t = BI} + B:L'Pil:t—l} + E:_;I'I:t—ljl + Z ak E"Pi(r—k} + Z Ty, ﬂ'P_;I'I:r—h:I + -Ei.t (3j
k=1 h=1

Where:
m and n are number of lags determined by Akaikermétion Criterion.

Rejection of the null hypothesis (by a suitableeBt} thata, = 0 for h = 1, 2............. n and = O indicathatt
prices in market j Granger-cause prices in marktgrices in i also Granger-cause prices in grtiprices are
determined by a simultaneous field-back mechan8RM). This is the phenomenon of bi-directional cdityxs
If the Granger-causality runs one way, it is callauidirectional Granger causality and the markeictvh
Granger causes the other is tagged the exogenalstna

Index of market connection (IMC)
The index of market concentration was used to nreagwice relationship between integrated markets.
Following Oladapo and Momoh, (2007) approach, tiaal rural price is given by the equation bellow.

P,=fy + BiPy + Bo(R, —R,_y) + B3R, 4 + & 4

Where:

R;= urban price (in Naira)

P = rural price (in Naira)

Ri.1 = lagged price for urban market (in Naira)

R:- R.1 = difference between urban price and its lag (iir&ja
E;= error term

Bo= constant term

B,= coefficient of rural lagged price

B.= coefficient of R- R4

Bs= coefficient of urban lagged price

From the estimation of equation (4) above, the xrafeMarket Connection (IMC) is given by:

IMC = E— where & IMC < oo 5)

g

If:

IMC < 1 implies high short run market integration
IMC > 1 implies low short run market integration
IMC =« implies no market integration

IMC = 1 high or short run market integration

RESULTS AND DISCUSSIONS

Price trend analysis

The lowest price of a bowl of rice ever attainedha rural market of Osun state w&$80.00/bowl in January,
2006 while the highest price ever attained in ramatket wad¥360.00/bowl in March, 2008. Also, the lowest
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price obtained in rice’s urban market w&%70.00/bowl obtained in January, 2006 while théhbg price was
obtained in March, 2008 and wa850.00/bowl, as shown by Figure.1.
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Figure. 1. Trend in rural amdan prices of Rice in Osun State (2006 - 2008).

Similarly, the lowest price of maize that was obéai in the rural market of Osun state w&&2.00/kg in
January, 2006 while the highest price was attainedral market o&120.00/kg in March and July, 2008. Also,
the lowest price obtained in maize’s urban markats¥650.00/bowl obtained in January, 2006 while the agih

price was obtained in March, 2008 and w&0.00 as shown in figure 2. The reason for thétian in price
can be attributed to the economic principle of $yppd demand.
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Figure. 2. Trend in rural

antham prices of Maize in Osun State (2006 - 2008).

Stationarity test of food grain price series in @Siate.

The result in Table 1 shows the stationarity testtfie food grain using ADF procedure. The resitcate
that all the variables are not stationary at thmiel. The values of the ADF t-statistics were derah absolute
term than the critical value. This showed that il hypothesis of non-stationarity could be acedpat the
probability of 5 percent level of significance. Tafre, the null hypotheses of non-stationary vesreepted for
all the variables at their level. When first-difaced, however, the null hypothesis of non-statiby was
rejected in favour of the alternative as the valokthe ADF t-statistics were greater in absoletert than the
critical value. The findings here corroborate iearfindings that food commodity price series arestty

stationary of order 1 i.e I(1) (Alexander and Wy&#94; Ogundare 1999; Franco 1999; Okoh and Egbo8;2
Chirwa 2001; Mafimisebi 2001 and Oladapo 2003). fdwilt is probably explained by the fact that nfosd

price series have trends in them because of iofiaind therefore exhibit mean non-stationarity.yTheed to
be first-differenced to become stationary.
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Table 1: Results of Unit Root Test of Food Graiic®Series

Variable Price level | (0) First difference | (1)
(market price series) ADF Remarks ADF Remarks
statistics statistics
Rural Rice Market -1.5294 Non-stationary -5.7403*** Stationary
Urban Rice Market -1.2553 Non-stationary -6.1401*** | Stationary
Rural Maize Market
-1.2266 Non-stationary -4,9200*** Stationary
Urban Maize Market
-1.631436 Non-stationary -5.1218*** Stationary

Source: Compiled from result of stationarity test.
Notes: 1. Critical values are -3.6329 and -3.638tha 99 percent confidence level for price leved dirst
difference series respectively.

2. *** significant at 1 percent level.

Co-integration Analysis

Co-integration test was carried out on all the afalés to determine the existence of long-run @tatiip
between the price variables. Table 2 presentsebaitrof the co-integration test involving the wdelohansen
Maximum Likelihood test to determine the numbecaofintegrating relations. Both the maximal eigemesdnd
trace tests are perfectly in agreement of acceptahaull hypothesis of no co-integration at 5%nsfigance
level in all the two market pairs investigated whievealed that there was no long-run equilibridnmarket
price series. Therefore, there was no perfect tngssson of information in all the two m-arket paiv¥§hen there
is perfect transmission of price information in etwork of markets, producers, marketers and conssmid
realize the appropriate gains from trade becauseatoprice signals will be transmitted down therkesing
chain thus enabling producers to specialize acogrti comparative advantage. Markets that arentegiated
will convey inaccurate price information that hhe tendency to distort production and marketingsiees and
contribute to inefficient product movements (Bauld97).

Table 2: Johansen Maximum likelihood Tests & PatamEstimates for 1(1) Market Pairs

Market Eigen value Trace statisti¢s Critical | Probability Hypothesized No.
pairs value (5%) of
Co-integrating
equation
RUMPR- 0.23 10.31 15.49 0.26 None
URMPR 0.03 1.23 3.84 0.27 At most 1
e | 8% |20t 0%0 o
URMPM ) ) ) ) At most 1

Source: Compiled from result of Co-integration Test

RUMPR is rural market price of Rice; URMPR is urlraarket price of Rice while RUMPM is rural market
price of Maize and URMPM is urban market price cdiké

The Indices of Market Concentration (IMC).

The result of the indices of market connection (IM&presented in Table 4 below. For rice and maiagket

pairs, the IMC were 1.53 and 3.42 respectively. TME for these market pairs were greater than dmss t
indicating low short run market integration. Theuks also show that price changes in the ruraketaito not

cause immediate change in the prices in the urbarkeh Thus, it confirms earlier result of lack perfect

transmission of information in all the two markeiing.
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Table 4. Indices of market connection.

Adjusted R F statistics IMC classification
Market crops R DW
pairs
Rural and 1.53 low short run
urban Rice 0.96 0.96 271.09 1.65 | market integration
Rural and 3.42 low short run
urban Maize 0.94 0.93 149.21 1.69 | market integration

CONCLUSION AND RECOMMENDATIONS

This study is an evaluation of long-run price imggmn of food grain marketing in Osun state, Nigefhe
study delineated pice trend and long-run trelatigyss between market price series. In the analyfstynamic
price relationships in the long-run, the study stigated order of integration of the time serietadso that
spurious regression estimates could be avoideds®#tmnary test indicated that the prices werestetionary
at level form. However, at first difference pridescame stationary thereby leading to the rejeatiotine null
hypothesis of no stationary in the prices of thencwdities. The indices of market connection magkétibit
low short run market integration which revealed fwace changes in the rural market do not causeddiate
change in the prices in the urban market. .

The general implication of the findings of this djuis that agricultural commodity markets in deyéhg

countries may be subject to a high degree of miaudkénefficiency owing to regional market segmeiatat It
also shows that the tendency for price differesatiatween different areas to reach their equilibrivalues
quickly is low as is the ability of price differeeg to converge to their long-run equilibrium levalkerefore,
there is a need for a nation-wide policy to impréeed marketing efficiency in Nigeria. The resutttbis will

be an efficiently functioning network of marketsathdelivers food to consumers at an affordable oot

elimination of exploitative tendencies by any grafpmarket intermediaries. In terms of future resbathis
result highlights the need to study storage tedmpltransportation system and access to marketniation in
relation to food grain marketing in the study area.
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