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Abstract This paper examines the extent of spatial price integration in cattle
and sheep marketing in Nigeria. It attempts to verify the noncompetitive pricing
behaviour in the oligopolistic cattle and sheep commodity markets using the biva-
riate autoregressive time-series model. Collusive, discriminatory, price leader-
ship, competitive pricing conduct was tested empirically for both cattle and
sheep. Findings show a limited, organized pricing scheme where Borno and
Sokoto markets lead the other regional markets of Cross Rivers, Imo, Kano,
Lagos, Nigér, and Oyo in discovering cattle and sheep prices. Evidence was a-
vailable to support assertions of collusive pricing commonly associated with con-
centrated markets.
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[ntroduction

Agricultural commodity markets in most developing economies are characterized by a
highly atomistic production side of small farmers distributed across the rural areas and by an
oligopolistic market, where there are few traders. Markets are often concentrated and can be
identified by noncompetitive pricing behaviour and inefficient market performance (Mendoza
and Rosegrant, 1995) . Also typical of these markets are the presence of few large market a-
gents within a defined market boundary, thus suggesting the existence of price collusion and
market power. While most studies (Deomampo, 1983; Manuel and Maunahan 1982) have
stressed the importance of information in competitive performance of commodity markets in
developing economies, little or none has been conducted on the economics of market informa-
tion.

Commodity market imperfection in most developing economies has been found to yield
prices that are biased representations of actual supply and demand conditions and the resulting
price relationships among markets are weak (Mendoza and Rosegrant, 1995) . Also estab-
lished are prices, observed to be rigid in markets characterized as monopolistic or oligopolistic
(Ward, 1982; Kinnucan and Forker, 1987; Bailey and Brorsen, 1989) . Likewise, price
adjustments to newly transmitted information tend to be more sluggish in concentrated mar-
kets than in less concentrated ones (Kardasz and Stollery, 1988) . Although similar claims
prevail and are widely accepted in Nigeria, they have not been adequately supported empirical-
ly. Most marketing studies in Nigeria (Ikpi and Gebremeski, 1989; Adegeye and Dittoh,
1986; Alderman, 1993; Jones 1996; Olayemi, 1972; Onu, 2000) employing the convention-
al market structure-conduct-performance paradigm have validated the noncompetitive market
pricing behaviour howbeit with static structural market analysis which can hardly be verified
explicitly. Recent development in non-stationarity and cointegration theory have brought about
in no little measure a better understanding of Jong-run and short-run dynamics of price adjust-
ment process, which characterizes real market exchange. Some of the recent applications in-
clude the analysis of price linkages in commodity markets (Mohanty et al., 1996; Mendoze
and Rosegrant, 1995; Ling et al., 1998), test of the influence of price movement on type of
technological innovations developed and adopted (Machado, 1995; Bene et al., 2000), anal-
ysis of, and testing for spatial market integration (Goodwin and Schroeder, 1991; Bose and
Mellgrom, 1996; Asche etal, 1999;), and study of causal relationships between agricultur-
al productivity and exports in various countries (Arnade and Vasavda, 1995; Zapata and
Rambaldi, 1997; Josupeit, 1999;) .

Marketing has been viewed as the bane of the whole food and agricultural problem in Ni-
geria (Adegeye and Dittoh, 1985) . Increasing agricultural commodity output and setting up
of optimum standards of nutrition can be said to be futile except there are means to move the
commodities from the producers to the consumers at prices which are remunerative and afford-
able to both the producers and consumers respectively (Okumadewa, 1990) . An efficient
marketing system is of utmost importance to Nigeria’s economy, as it acts as a stimulant of
the economy and ensures a reasonable allocation of the nation’s economic resources. In addi-
tion, commodity prices are known to be volatile, and understanding the price determination
mechanisms of these commodities is, therefore, of great practical importance, particularly

i i 1 H 1 1 i ili n Vi 1 2
for low and middle incomes countries as Nigeria where price variability can have detrimental
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impacts on both consumers and producers of agricultural commodities (Deaton and Laroque,
1992; Bene et al. » 2000) .

There is an enormous opportunity for agricultural commodity trade, particularly that of
ruminant livestock within and between states in Nigeria given the differences in population and
level of natural resources available for livestock production between states. The fundamental
question relevant to this trade potential is how effectively does pricing respond to ruminant
livestock demand and supply conditions? Transportation of ruminant livestock from one loca-
tion to another poses a serious problem to livestock marketing in the country. This partly is
due to the bulkiness of the commodity (live animals) hauled in batches in trucks and trailers
from the north to the south, and partly as a result of poor access route to producers by mar-
keters on the one hand and to the market by producers on the other. The recent astronomic in-
crease in transportation cost in the country occasioned by perpetual upward review of prices of
petroleum products coupled with the poor state of access roads have further hindered the free
flow of price information and adversely affected pricing efficiency. The ability of a marketing
system to effectively and efficiently perform its developmental functions depends on the ease
with which price changes and responses are transmitted spatially and temporally between mar-
ket pairs. This in turn depends on the availability and effectiveness of marketing infrastruc-
ture, such as storage and transportation facilities, communication networks, access roads
and behaviour of buyers and sellers. The general consensus from past marketing studies in Ni-
geria is that the level and quality of market infrastructure is low. How has Nigeria’s ruminant
livestock market fared under this situation? This paper attempts to provide some answers to
this question while trying to assess the extent of spatial price equilibrium and market integra-
tion in some selected ruminant livestock markets in Nigeria. The paper is structured as fol-
lows. The methodological approach of the paper is described in section two. Under this sec-
tion the data source and series, procedures employed in the time-series modeling exercise and
three hypotheses of price behaviour are specified. The results and findings of the study are
presented in section three, while the conclusions are reported in the last section.

2. Data and Methods

2.1 Data series

The series of prices for cattle, and sheep were derived from the ruminant livestock price
series collected by the Federal Office of Statistics (FOS) and published in its annual reports,
abstract of statistics and digest of statistics. It covered the period 1975 to 1997 on yearly basis
and was obtained for six spatial markets covering Niger, Borno, Kano, Cross Rivers, Imo,
Lagos for cattle markets; and Niger, Borno, Sokoto, Cross Rivers, Imo, and Oyo for
sheep markets, which are representative central ruminant livestock markets for the six geopo-
litical zones in Nigeria. The country’s 36 states are divided into six zones namely, North-cen-
tral, North-east, North-west, South-south, South-east, South-west. Since ruminant live-
stock are usually sold within different size categories at different prices, the series is in fact
the price of the aggregated panel from sampled size categories sold in the markets. These
prices were deflated by the consumer price index (CPD) to adjust for inflation using 1985 as
base year.

SISy
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2.2 Spatial pricing behaviour model

Compared to static methods, the spatial pricing model realistically captures the dynamics
of pricing adjustment process, which characterize real market exchange. Theoretically, the
model is based on the agricultural marketing system of developing countries which is charac-
terized by an atomistic production side with numerous peasants producing agricultural product
on small farms scattered all over the rural areas and by an oligopolistic market. The boundary
covered by a typical trader is generally narrow, being limited by inadequate transportation and
information system and inherent structural differences, such as naturally occurring geograph-
ical barriers as well as high transportation cost. As a result, market service areas covered by
traders typically overlap. There is, therefore, a high degree of price competition between the
traders buying within the same location so that the price change made by a trader will likely be
matched with a price change by its close rival traders. Traders operating outside this market
area would not possibly react to a price change unless their competitors attempt to penetrate
their own market area.

Assume that a typical marketing system can be represented by a generalized® multiple au-
toregressive representation as follows (Mendoza and Rosgrant, 1995):

AP=3% [0 1aP]+ 3 [8 18P0+ [e] )
Where,
A Pi=(NX1) vector of contemporaneous price changes in N markets at time t;
A Pio, and A Pl-y= historical or lagged values of price change in the N markets;
o and §;= (mXp) and (nXq) vectors of the estimated coefficients, and
e: =serially uncorrelated errors.

Thus, equation (1) is interpreted as the contemporaneous price changes in each market
located ini (i=1, 2, *+, N) as function of contemporaneous and lagged price changes in all
the other markets as well as its own historical prices. The characteristic of markets in develo-
ping countries especially that price are set by haggling with the consequence of price competi-
tion being high, suggests the possibility that a price change in market would result in a series
of price responses that spread throughout contiguous market areas. Such changes in price may
however not have discernible effects on more distant markets.

The estimation of the multiple vector autoregressive formulation presented in equation
(1), is impracticable. This is as a result of the unwieldy and computational tediousness
caused by the dimension of matrix and number of variables, especially when used for the esti-
mation of N number of markets with n lags for cach market. In addition, the likelihood of the
problem of multicollinearity is inevitable due to the inclusion of many variables. This conse-
quently, will result in biased standard errors and thereby invalidating inferences drawn from
conventional statistical tests. To avoid the aforementioned problems, a more simplified ver-
sion of equation (1) was employed and the equation is given as:

A P= MS A P+ vam_ AP+ & 2

k=1

@ The spatial pricing behaviour represented in equation (1) is generalized so that it can be easily

replicated in any commodity and country cases.
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Where,

A P} and A Pi=contemporaneous price change in markets i, and j respectively, i 7 j;
t—k and t—I1=historical price changes in each market;

oax and B =estimated coefficients, and

e =serially uncorrelated errors.

k and 1=1ag length considered for markets i and j

p and m=the respective periods considered for markets i and j

Equation (2) is estimated for pairs of cattle (15 pairs) and sheep (15 pairs) markets. In
all, 30 bivariate autoregressive (BAR) equations were estimated. For simplicity, and follow-
ing previous modeling effort (Mendoza and Rosegrant, 1995; Okoh, 1999; and Mafimisebi,
2002), the model is assumed linear in all parameters. The yearly price changes in cattle and
sheep were calculated by obtaining the first differences of their natural logarithms and then
multiplying by 100 to avoid any scaling problem. This specification is appropriate in studying
prices behaviour as it represents the inter-temporal changes in prices in one market in response
to changes in another. Compared to price levels, the differenced series have econometric ap-
peal because the problem of first-order autocorrelation is eliminated (Mendoza and Rosegrant,
1995; Franco, 1999; Chirwa, 2000) . The estimation of equation (2) follows several proce-
dural steps; the first being the identification of the lag structure for yearly changes in cattle
and sheep prices in each market by running regressions with different lag lenghts. For this
purpose, the Akaike Information Criterion (AIC) was employed (Akaike, 1974) . Com-
pared to previous studies which specify uniform lags, different lag length was used for each
yearly price series. Such modifications have been observed (Heytens, 1986; Mendoza and
Farris, 1992) to have a theoretical appeal as it is a more realistic representation of actual mar-
ket exchange. The AIC procedure as compared to the widely used Box and Jenkins method
was considered more précis for the choice of the lag length because there is less arbitrariness
exercised (Menddoza and Rosegrant, 1995) . Thus, the selected lag lengths for each of the
price series based on AIC are 2 (years) lags for Niger, 3 lags for Imo, Kano and Cross-Riv-
ers, 4 lags for Borno and 5 lag for Lagos with respect to cattle. In the case of sheep; 6 lags
for Imo, 5 lags for Niger, 4 lags for Sokoto, 3 lags for Borno and Cross-Rivers and two lags
for Oyo. Since the lag length for each price series is not more than 6 it is anticipated the de-
gree of freedom will pose less problem. The Durbin-Watson (DW) test statistic was however,
used to validate the lag specification.

2.3 Hypothesized pricing behavior tested.

Following from previous studies (Ravallion, 1986; Mendoza and Rosegrant, 1995 and
Mafimisebi, 2002), three behavioural pricing relationships were tested based on equation
(2). These include:

Hypothesis 1: Market independence
Hol: g=0, I=0, 1, *=, n
mvﬂoﬁrmmmm 2: Instantaneous cooperative pricing
Ho2: =1, w=p=0, k=1, 2, ==, m
Hypothesis 3: Delayed response with price matching
Ho3: go= 1, M£+ MJL_@H 0
Hypothesis 1 implies that markets are not integrated. Failure to reject this hypothesis
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would suggest that the markets are segmented or segregated i. e. , traders exercise a form of
spatial price discrimination. Instantaneous cooperative pricing with no lags in responses be-
tween markets i and j, where i is not equal to j, in Hypothesis 2 would indicate an organized,
collusive pricing system, where instantaneous price adjustments occur because of some pricing
agreements between market agents. The non-rejection of this hypothesis implies that a form of
price leadership exists between markets where a price change is first discovered in one market
and after a while, it is transmitted as a price change in another market. This is referred to as
short-run integration and an evidence of law of one price (Verhees et al. , 1997; Franco,
1999) . Hypothesis 3 implies an unorganized market where a collusive arrangement within a
group of traders or cartel invokes a response {rom buyers outside the group, with some delay.
Acceptance of this hypothesis implies that market leadership does exist. If all three hypotheses
are false, a non-cooperative form of pricing arrangement is said to exist and the pricing system
could be discerned as competitive. The bivariate specification of equation (2) allows for the
testing of each hypothesis for each market pair in both directions, where the hypotheses are
verified for the direction of causality originating from Y to X, i.e., X = f (Y) and the re-
verse direction, Y = F”’ (X) . Price leadership or unidirectional causality is indicated by a
statistically significant test running from Y to X, but not the reverse. In this case, Y is the
price leader and X is the follower (Granger, 1969) .

3. Empirical results and discussion

Tables 1 and 2 show that the bivariate autoregressive model is a valid representation of the spa-
tial pricing systemns for cattle and sheep in Nigeria. As indicated by the adjusted R2s, the overall
performance of the 60 estimated equations (30 each for cattle and sheep) is reasonably good. The
result of the Durbin-Watson statistic indicates no serial correlation, implying that the lag lengths
specified by the AIC procedure for each cattle and sheep market are adequate to capture all irregular-
ities in the original prices and as such, render the error term white noise. This result is consistent
with the findings of Mafimisebi (2002) in a study of fresh and dry fish markets in Nigeria and a sim-
ilar trend in the Philippines with respect to copra (Mendosa and Rosegarnt, 1995) . Overall, these
findings suggest that current changes in both cattle and sheep prices in each of the markets consid-
ered in the study, could be explained by changes in its own past prices as well as current historical
price changes in the other markets.

Table 1. Validation of the bivariate autoregressive model representation of the

spatial pricing behaviour in Nigeria’s cattle markets (1975—1997) .

Exogenous Variable

Endogenous variable —————

Borno . Kano Niger C. Rivers Imo Lagos
N&.:mﬁm& R?)2 ‘
Borno [NE] - . 0.98 0.57 0.75 0.58 0.87
Kano [NW ] 0.66 — 0.57 L 0.62 0.73 0. 65
Niger [NC] 0.58 0.62 — 0.74 0. 80 0. 66
« 240 -
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(continue)
Exogenous Variable
Endogenous variable
Borno Kano Niger C. Rivers Imo Lagos
C. Rivers [SS] 0.77 0.68 0. 64 - 0.93 0. 67
Imo [SE] 0. 58 0. 66 0.76 0.52 — 0.91
Lagos [SW] 0. 66 0.72 0.53 0.58 0. 68 -
(Durbin-Watson statistics) ®
Borno - 1.87 2.10 1.96 2. 04 2.01
Kano 1.92 — 2. 06 1.95 2.09 2.04
Niger 2.02 2.07 — 2.01 2.08 2.03
C. Rivers 1.95 1.98 2.16 — 2.086 2.12
Imo 2.02 2.09 2.08 2.01 - 1. 90
Lagos 2.03 2.08 2.07 2.12 1.97 —

Notes: Contents in [ ] represent zonal location of markets i.e. , NE= North-east, NW = North-
west, NC= North-central, SS= South-south, SE= South-east, SW= South-west

a  Adjusted coefficient of determination measures the “goodness of fit” or explanatory power of the
model.

b DW equal or close to 2 indicates the absence of serial correlation

Table 2. Validation of the bivariate autoregressive model representation of the

spatial pricing behaviour in Nigeria’s sheep markets (1975—1997) .

Exogenous Variable

Endogenous variable

Borno Sokoto Niger C. Rivers Imo Oyo
(Adjusted R?)a
Borno [NE] Lo — 0.15 0.16 0.42 0. 66 0. 49
Sokoto [NW] 0. 30 — 0. 40 0.18 0. 30 0.14
Niger [NC] 0.33 0.47 — 0.56 0.31 0.46
C. Rivers [SS] 0. 54 0.57 0. 39 — 0.43 0.39
Imo [SE] 0.67 0.42 0. 36 0. 25 — 0. 65
Oyo [SW] 0.50 0.51 0.16 0. 40 0.58 —
(Durbin-Watson statistics) b
Borno — 1.94 1. 89 1.98 2. 00 2.10
Sokoto 1. 99 — 2. 04 2.05 1. 96 1. 94
Niger 1.96 2.10 — 2.05 2.08 1.97
C. Rivers 1. 99 2.02 1.98 — 1.99 2.07
Imo 2.08 2.02 2.07 1.91 — 2.07
Oyo L.95 1. 95 1.95 2.03 2.10 —

RS e -
Notes: Contents in [ 1 represent zonal location of markets i. e. , NE= North-east, NW = North-
NC= North-central, SS= South-south, SE=— South-

west, east, SW= South-west See Table 1 for oth-

er explanations
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The summary of the three hypothesized pricing behaviour tested using the F test statistic
is presented in Tables 3 and 4. The hypothesized independent pricing behaviour in the second
column of both tables was rejected for 25 (83 %) and 8 (27 %) combinations of cattle and
sheep market pairs respectively. This shows a non-existence of spatial price discrimination
mostly among cattle traders, while the majority of the sheep traders exercise a form of spatial
price discrimination hence suggesting that the sheep markets are mostly segregated (segmen-
ted) in Nigeria. The result is similar to that of Mafimisebi (2002), which rejected the hy-
pothesized independent pricing behaviour of 57 and 21 percent for fresh and dry fish markets
respectively. Thus, showing a non-existence of spatial price discrimination mostly in the fresh
fish as compared to the dry fish markets. Al F test statistics in both tables were either signifi-
cantat 1 % or 5 % or not significant at any level. Similarly, results of the F test statistics
presented in the third column of Tables 3 and 4, which were highly significant at 1 % or 5 %
for between 70 to 77 % of both markets (cattle and sheep) also indicate the absence of organ-
ized pricing arrangement or collusive cartels between traders in cattle pricing and between
traders in sheep pricing. Hence, contemporaneous price adjustments between a greater pro-
portion of markets in ruminant livestock do not occur instantaneously in Nigeria. Few of the F
test statistics in the last column of Tables 3 and 4 were significant at 1 % or 5 %. Included
are eight (27 %) market pairs each for cattle and sheep, thus suggesting that the incident of
organized pricing arrangement or collusive cartels is largely present in ruminant livestock mar-
keting in Nigeria. Findings for Borno - Cross Rivers, Borno — Imo, Borno — Kano, and
Borno — Lagos in the case of cattle, suggest a price relationship exists between these mar-
kets, with price changes discovered first in Borno and then after some time, in Cross Rivers,
Imo, Kano and Lagos. In the case of sheep, findings for Sokoto = Borno, Sokoto — Imo,
and Sokoto— Niger, suggest a price relationship exists between these markets, with price
changes discovered first in Sokoto and after some time, in Borno, Imo, and Niger.

Table 3. Tests of spatial pricing behaviour in Nigeria’s cattle markets (1975—1997) .

Hypothesised pricing conduct

Price with Spatial market Instantaneous
. Independent Perfect matching

pairs responses ) and perfectly

pricing ) B delayed

collusive pricing
m n

Px => Py B=0 Bos BI= =10 PBo, »MU_Q_A\TNMWEH 0
Borno =>> C. Rivers 5.15% 12.06* 2. 20m
C. Rivers =>> Borno 6.78* 2. 3908 6.94*
Borno => Imo 3.39* 2. 88ns 0.11
Imo =>> Borno 3.58* 15.39*% 4. 34*
Borno =>> Kano 12.99* 3,44 1. 020
Kano =>> Borno . 13.13* 6.62* 4. 26™
Borno =>> Lagos 3.48* 6.92* 0. 157
Lagos =>> Borno 1. 48m 10. 72" 5.50
Borno =>> Niger 7.90" 4. 28 0. 94rs
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(continue)

Hypothesised pricing conduct
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Price with Spatial market Instantaneous
pairs responses H:mmww:mmsﬁ and perfectly Perfect matching
pricing collusive pricing delayed
Px => Py p=20 Bos BI= =10 R, \MWEA‘_. Mwm_ﬂ. 0
Niger => Borno 7.87* 10. 08* 2.51ns
C. Rivers =>> Imo 35. 04~ 0. 54ns 8.11*
Imo =>> C. Rivers 38.07* 8.76* 3.98*
C. Rivers => Kano 15.04% 0. 427 0. 73ns
Kano =>> C. Rivers 22.33* 5.22* 2. 16m
C. Rivers => Lagos 2. 830 7.13*% 1. 740
Lagos => C. Rivers 1. 37ms 8.36* 0.53ms
C. Rivers => Niger 5.96* 8.48* 0. 30ms
Niger => C. Rivers 5.96* 341 0. 50"
Imo => Kano 10.01* 12. 80~ 0. 03"
Kano => Imo 13.13* 0. 69ns 0. 22m
Imo =>> Lagos 5.91* 16.07* 1. 50ms
Lagos => Tmo- 5. 06* 1. 270 0.05m
Imo =>> Niger 6.18* 23.88* 0. 29ns
Niger => Imo 6.27* 0. 2208 2. 235
Kano =>> Lagos 15.39* 0. 467s 9.82*
Lagos =>> Kano 12.48* 4,23 11.17*
Kano =>> Niger 6.19* 9.11* 0.13m
Niger =>> Kano 6.23* 2. 86 0. 09ms
Lagos =~ Niger 1. 14m 5.77* 1. 03
Niger => ﬁm& 0. 49ns 10. 80* 0. 32n

- i tatisti ignifi
,» » Highly statistically significant, Prob > F1 = 0.001 and 0. 005 respectively . vihete  Fls, the

critical F value

ns Not statistically significant.
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Table 4. Tests of spatial pricing behaviour in Nigeria’s sheep markets (1975—1997) .

Hypothesised pricing conduct

Price with Spatial market Instantaneous

Independent Perfect matching
pairs responses oricing and .@mlmmﬁ% delayed
collusive pricing

Px => Py p=0 Bosr BI= k=0 B> NMUHSA.T MU_@HO
Borno =>> C. Rivers 1.10m 18.47* 0. 40ms
C. Rivers =>> Borno 1.11m 1. 45 0. 35m
Borno =2 Imo 23.28* 0. 03 367. 94
Imo ==>> Borno 23.64* 9.26% 3,31
Borno =>> Niger 2. 36 24.30*% 0. 72ns
Niger =>> Borno 0. 21ms 22.69% 8.73*
Borno => Oyo 20. 41" 9.94* 0. Qlr0s
Oyo =>> Borno 20.77* 0. 05ms 0. 97ms
Borno =>> Sokoto 0. 110 9.43* 0. 04ns
Sokoto =>> Borno 0.13ms 15.05* 11.01%
C. Rivers => Imo 0. 47ms 5.11* 0. 83ns
Imo => C. Rivers 0.01ns 26.79* 0. 230
C. Rivers => Niger 0. 87ns 0. 09ms 0. 04rs
Niger => C. Rivers 0. 150 83.61* 1. 81ms
C. Rivers =>> Oyo 0.11m 3.61% 0. 18
Oyo => C. Rivers 0. 1208 21.72* 0. 08
C. Rivers => Sokoto 0.01ms 4,32 0. 19
Sokoto => C. Rivers 0. 06" 33.17* 1. 61ns
Imo =>> Niger 0. 27ms 18.50* 0. 54ns
Niger =>> Imo 0. 28rs 18.57* 3.36*
Imo => Oyo 23.51* 29.16* 0. 04
Oyo =>> Imo 23.81* 1. 81ns 0.01*
Imo =>> Sokoto 0. 79 16. 40~ 0. 03"
Sokoto =>> Imo 1. 137 0. 84ns 8.19*
Niger => Oyo 0. 070 79.23* 2.70s
Oyo =>> Niger 0. 05ms 3,42 0. 04
Niger => Sokoto 5.52* 7.02* 0. 08ms
‘Sokoto =>> Niger 6.18* 0. 03 4. 56
Oyo =>> Sokoto 0. 50m 18.00* 2. 281
Sokoto =>> Oyo 0. 32ns 13.69* 0. 54ns

“»% * Highly statistically significant, Prob > F1 = 0. 001 and 0. 005 respectively, where F1 is the
critical F value.
ns Not statistically significant.
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In a further verification of the results of the third hypothesized pricing behaviour, the es-
timated coefficients of the bivariate autoregressive models were examined individually. The
contemporaneous price effects and lagged price effects separated for each market pair of cattle
and sheep livestock are shown in Tables 5 and 6, including the amount of time it takes for the
impact of past prices to dissipate. Results in all cases, confirm the absence of perfect price
matching between markets. The contemporaneous price effects rarely equals unity. For both the
cattle and sheep markets @ ranged from 0. 174 9 to 1. 141 6 and from —0. 107 6 to 1. 382 9 respec-
tively. However, in the case of cattle markets, it is noteworthy that the impact of Borno on
Cross Rivers, Imo, Kano, Lagos and Niger tends to be more than the impacts of each of
these markets on Borno, thus suggesting the dominant role of Borno market in the determina-
tion of cattle prices. Niger is the second most important commercial market as findings indi-
cate that the contemporaneous price effects of Niger on Cross Rivers, Imo, Kano and Lagos
exceed the impacts of these markets on Niger. Similarly for the sheep markets, Sokoto is the
most important commercial market, as its impact on Borno, Cross Rivers, Imo, Niger, and
Oyo tends to be more than the impacts of each of these markets on Sokoto, suggesting also
the dominance of Sokoto market in determination of sheep prices. Contrary to the cattle mat-
ket, the second most important commercial sheep market is Borno, as the result indicates
that the contemporaneous price effects of Borno on Cross Rivers, Imo, Niger and Oyo exceed
the impacts of these markets on Borno. The third most important commercial markets are
Cross Rivers and Niger for the cattle and sheep markets respectively. .

Table 5. Contemporaneous and historical price effects on price

response in Nigeria’s cattle markets (1975—1997) .

Lagged price effects

Spatial market pairs

Px => Py Contemporaneous Magnituded Lag
price effect? length®
Borno =>> C. Rivers 0.6271* 1. 0315 4
C. Rivers =>Borno 0.4741% 0. 8589 3
Borno =>> Imo 0.5206* 0. 3370 1
Imo =>> Borno 0.3195* 0. 1737 1
Borno =>> Kano 0.7291* 0. 2065 2
Kano =>> Borno 0. 6601~ 0. 1963 2
Borno =>> Lagos 0. 4150 0.5517 2
Lagos =>> Borno 0. 2707 * 0. 2353 5
Borno =>> Niger 0. 6262* 1. 6828 2
Niger =>> Borno 0.5759* 0. 8538 2
C. Rivers => Imo 1. 1416* 2.1182 3
Imo =>> C. Rivers 0. 6668 * 1.1195 3
C. Rivers =>> Kano 0. 8575* 0. 4323 3
Kano =>> C. Rivers 0. 6736 0. 2339 3
C. Rivers =>> Lagos 0. 3909 ™ 0. 6479 2
_Lagos => C Rivers __ 02879~ 0.2721 3
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(continue) (continue)
Lagged price effects ) Lagged price effects
Spatial market pairs Spatial market pairs .
B Contemporaneous o . Lag | Px => Py ntemporaneous Magnitudeb Lag
Px => Py ) Magnitude! rice effects g e .
price effect? length® price e: length
C. Rivers => Niger 0. 4559 0.1188 1 C. Rivers => Imo 0. 1675 0. 1847 3
Niger => C. Rivers 0. 5695 * 0.1918 1 Imo = C. Rivers 0.1502* 0. 3064 6
Imo =>> Kano 0. 4708* 0.0101 1 C. Rivers => Niger 0.1405* 0. 2284 3
Kano =>> Imo 0.7931* 0. 0456 1 Niger => C. Rivers 0.7618* 0. 4445 5
Imo =>> Lagos 0. 6835* 0. 2135 1 C. Rivers => Oyo 0. 1077+ 0. 4012 3
Lagos =>> Imo 0. 3372* 0.1012 1 Oyo => C. Rivers 0. 4322* 0. 6880 3
Imo =>> Niger 0.3372% 0.1263 1 C. Rivers => Sokoto 0.1137* 0.5704 3
Niger => Imo 0. 8412~ 1.1092 2 Sokoto =>> C. Rivers 0.1482* 1. 0524 2
Kano =>> Lagos 0.8312* 2.2713 3 Imo =>> Niger —0.1076m 0.3991 2
Lagos =>> Kano 0.6315* 2. 0769 3 Niger => Tmo 0. 1382 * 0. 9645 2
Kano =>> Niger 0.4515* 0. 2606 1 Imo =>> Oyo 0.4604* 0. 5220 2
Niger =>> Kano 0.5963* 0. 5569 1 Oyo => Imo 1. 3829~ 0. 7875 2
Lagos =>> Niger 0. 3080 0. 1854 2 Imo =>> Sokoto 0.1828* 0. 9389 3
Niger =>> Lagos 0.1749% 0. 2859 3 Sokoto =>> Imo 0.5130* 2.0096 4
. N Niger => Oyo 0.1658* 0.6019 2
*»**  Highly significant, at HX., or 5%. ", Not statistically m_ms&o.m:ﬁ Oyo —> Niger 0. 03140 0. 4475 ,
2 Contemporaneous price effect of market j on market i, i not equal to j, is measured by B,. Niger => Sokoto 0. 4678 0. 8775 )
b The lagged price effects of market j on market i, i not equal to j, is SP=1 B where n is the lag Sokoto => Niger 0. 9340" L 4301 .
length. Oyo => Sokoto 0. 1066* 0. 3626 3
¢ Lag length, n, of statistically significant and positive coefficient. Sokoto => Oyo 0. 1965 0. 6165 5
Table 6. Contemporaneous and historical price effects on price ***, Highly significant, at 1%, or 5%.", Not statistically significant
response in Nigeria’s sheep markets (1975—1997) . = Contemporaneous price effect of market j on market i, i not equal to j, is measured by B,.
Lagged price effects b The lagged price effects of market j on market i, i not equal to j, is Sp=1 B where n is the lag
Spatial market pairs length.
Px => Py Contemporaneous Magnitude® Lag ¢ Lag length, n, of statistically significant and positive coefficient.
price effect? lengthe ) o . .
Following a closer examination of the magnitudes of Bo» the impact of Borno and Sokoto
Borno => C. Rivers 0. 4678 0. 4445 3 seems to be slightly more for cattle and sheep markets respectively located close to them than
C. Rivers =>> Borno 0.1959* 0.1185 3 those located farther away. For instance, the Bo coefficient between Borno and Kano (a state
Borno =>> Imo 1.0119* 0.3695 2 close to Borno) in the case of cattle markets is 0. 73, higher than the distance market of Niger
Imo =>> Borno 0. 6149 % 0. 3182 2 at 0. 63. In the case of sheep markets the B 1s 0. 93 for Niger close to Sokoto, which is higher
Borno => Niger 0. 1563 % 1. 2000 2 than the n.:wﬁm:ﬂ Mdm_%mﬂ of Borno at 0. 10. For markets such as Cross River, Imo, Lagos and
Niger => Borno 0. 1074 % 0. 2831 4 Oyo, whic mwM ocated mmﬁwow away from m.oH.zo. Niger and w.owo‘mo in both cases of the cattle
g and sheep markets, the impact of Borno, Niger and Sokoto is high probably as a result of
Bormo == Oyo - 0-9seTr 1. 2305 ! high cost of Qmﬂmvoimmo? brought about by the poor state of road infrastructure and in-
Oyo =>> Borno 0.5887* 0. 5847 E creased pump price of petroleum products in Nigeria. The finding of a nearly perfect price
Borno =>> Sokoto —0.1041m 0.7263 3 matching between sheep Bw%m.ﬂm such as Cross Rivers and Imo located in the southern part of
Sokoto =>> Borno 0.1201" 0. 9676 4 the country is nOt Vry SWIprising as the process by which price information is transmitted be-
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tween these markets is relatively easy and takes shorter time.

The magnitude of lagged effects of Borno and Sokoto on other markets further strength-
ens their central role in price formation process for both cattle and sheep. In several cases (ex-
cept for Borno and Sokoto market pair), past price changes in Borno and Sokoto exerted a
high influence (about two and three times) on contemporaneous price changes in Cross Riv-
ers, Imo, Kano, Lagos, Niger, Sokoto and Oyo, while the impacts of the past price chan-
ges in these markets on both Borno and Sokoto is not as pronounced. The pattern of lagged
price relationships and price adjustment periods especially among the southern cattle and sheep
markets of Cross Rivers, Imo, Lagos and Oyo is much less discernible as there is no system-
atic distance-decay observed among these markets. This may partly be explained by the fact
that Borno is the most important base market in cattle and sheep pricing. Other important
base markets are Sokoto and Niger located in the northern part of the country and Cross Riv-
ers (in the case of cattle) located in the southern part of the country. Thus, while there is
some delay in feedback, price changes in Borno and/or any of the other important markets
will elicit a quicker price response in Imo, Kano, Lagos and Oyo markets. The reverse im-
pact of price changes in these markets on Borno is however moderate.

Conclusion

This paper examines cattle and sheep pricing conducts using a dynamic, time-series mod-~
el as opposed to the static structure market analysis. The model captures the dynamic price re-
lationship in real cattle and sheep market exchange providing a direct and explicit testing of
pricing behaviour in an imperfect market. Findings suggest a limited organized pricing for both
cattle and sheep in Nigeria. Borno and Sokoto are price leaders respectively for cattle and
sheep while the markets of Niger, Cross Rivers, Kano, and Lagos are followers in the case
of cattle and Borno, Niger, Imo, and Oyo are followers in the case of sheep. Although these
markets are interdependent, the analysis provided some support for the existence of collusive
pricing behaviour among traders in these markets. Lastly, the result disclosed non-unitary
price responses, thus suggesting that price changes are not perfectly matched across markets.
Implication of these findings is that basic marketing information especially on prices should be
improved. This can be achieved by when government agencies responsible for the dissemina-
tion of price information are adequately equipped in terms of facilities, finance and personnel
to carry out this function. It would be necessary to involve the private sector in this regard as
a widely disseminated price and market supply information would allow for more effective arbi-
trage among markets, reduce uncertainties on market supplies in different locations and con-
siderably reduce risk associated with inter-market trade.
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