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CHAPTER I
 

INTRODUCTION
 

There is a growing realization that food distributional arrange

ments can affect the pace of economic development in general and that
 

of 	agricultural development in particular. One vital function of the
 

marketing system is to signal prices to 
producers and consumers, thus
 

rationing supplies among consumers and affecting the allocation of re

sources among producers. The popular view about the agricultural mar

keting systems in developing countries in general and those of African
 

countries in particular is that the marketing arrangements do not operate
 

efficiently in performing this function (Jones, 1972, p. 2). 
 This study
 

summarizes the findings concerning an indigenous marketing system for a
 

widely traded food grain in Nigeria. More specifically, the objectives
 

of the study were to:
 

1. 	Describe the marketing channels for cowpeas and the role of 

various intermediaries. 

2. 	Ascertain whether intertemporal and spatial price relationships
 

were consistent with differences in costs; 

3. 	 Estimate the costs and returns associated with cowpea storage; and 
4. 	 Identify any ar.a!; of gross inefficiencies or exploitation by 

middlelmen of f armeries or consumers. 

1larketin " Impi rfict ions in 1)eveloping Countries 

A number of ll le;.ed inmpurfect ions are said to exist in the food 

distribution systems of dcvi loping countries. Those imperfections cited 

here are those thotught part icularly relevant or applicable to Nigeria. 

One allegation is that the marketiniu system is disorganized (FAO, 1966, 

p. 	 13). The colorful and bustling market meetings common in West Africa 

present an appearance (f congestion and confusion. Units of measurement 

are not necessarily uniform within one market, let alone from one market 

to another and quality standards are often elusive. Under these circum

stances, an unwary observer might conclude that the marketing system is
 

disorganized (Jones 1972, pp. 6-7).
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Another common complaint is that there are too many intermediaries
 

in the food marketing chain (Gilbert, p. 7; Thodey, p. 1-55; Whitney,
 

pp. 66-67). This is said to increas- the cost of marketing and also
 

tends to divert labor from more productive types of employment.
 

Another allegation commonly discussed is the inadequacy of physi

cal and institutional infrastructures (FAO, pp. 352-53; Ilori; Olayemi,
 

Chap. 4; Thodey, P. 1-58). Among the deficiencies mentioned are in

adequate quantity and quality of storage, lack of credit facilities,
 

inadequate transportation network, lack of market information and the
 

need for standardized weights and measures.
 

Finally, critics of the existing marketing system assert that
 

prices are manipulated by middlemen to their advantage (Gilbert, pp.
 

345-47; Adeyokunnu; Thodey, p. 1-61; FAO, p. 352). Gilbert has given
 

numerous newspaper accounts of Nigerian Military Government's attempts
 

at controlling food prices based on this belief.
 

Margins are believed to be enhanced by manipulating weights and
1/ 

measures.- Another form of exploitation often alleged is that traders 

are said to restrict entry into the market and sometimes to collude in 

an attempt to regulate prices. It is widely held that farmers are 

forced to sell their crops at low prices after harvest because of their 

pressing iecd for cash, i ndubteduess to traders and lack of storage 

failities. 

More obji'tivc inf rmat ion is needed about these allegations. It 

is vssecl ial to u%,:-:uinc the ava ilable evidence to ascertain whether or 

not market: do ii fact !ho , i grcat deal of inefficiency, and if so, 

the principal This; stud , based on the cowpea marketing system'I'uslc.. 

ill Niger ia, aLt21-5p t L, idc informat ion which shed some lighti,:,v might 

on sonic of the.se iAl1Le.lt [011S. Such information becomes very useful when 

marketing refolrms Ire cO)templated. In their enthusiasm to introduce 

marketinig reform.S, pjl icY makers often act in ignorance of the existing 

situation. The impi)rtance of obtaining information of this type is 

emphasized by Jones, who believes that policy makers should be "provided
 

1/ The collection of data from traders at Lafia was at one point
 
threatened when the local authority went through the markets seizing
 
what were said to be false measures and the traders attributed that
 
action to the data that were being collected from them.
 



with the soundest possible information about the present operation of
 

the system so that they may identify where governmental intervention
 

might improve the system's operation and where it might be harmful."
 

He goes on to point out that, "Such decisions have most often been made
 

almost completely without the detailed knowledge and often without under

standing the task that is performed by the thousands of assemblers,
 

wholesalers, and retailers who undertake the distribution of foodstuffs
 

from 	growers to consumers" (Jones, 1972, pp. 2-3).
 

Food 	Distribution Studies in Nigeria
 

A number of food distribution studies have been conducted in Nigeria
 

with 	objectives similar to this study. For the most part the aims o
 

these studies were: first to describe existing conditions; and second
 

to determine any areas of gross inefficiencies. \ umber of suggestions 

and recommendations for improvements in marketing have been made as a 

result ()f tsL L studies. 

As far hacbk ;i 1957, tie govrnmnont of the Northern Region of 

Nigeri;I waS i vt er.S ted in food movemeints within the region and ordered 

a stidy of ti1w S.ituat ion. Thei study was confined mainly to food move

ments by rAiI (Ni goria, 'orthern R igion 1957). Smith and Hill studied 

te i.worl , thi ,.imirl-.:t in!, ,'':tem among the Ilau:sa of Northern Nigeria.oiuf,; 

1;ilh(rt .ttil i tih 	 marketing in Northern Nigeria in the(td food 


196(0S with I.I ti.t r .fe.renmlce lie ;,.te sTerving City. atecr
i il.r t Kano 

llays !itt:di d tli Antdrt'emiiriarket in; of food grains in three villages 

in 	 an ;il idc;w ,nt irca and onc ur an uLLeter (Zari a).
 

.; tru :i i o.sp;,. the Ihad an market, has been the subject
;o.ria, i all 

of aI nunihetr 10' >tIdi o:;. fIth ri (1h97) made all integrated study of pro

duction, m~irkit iln) and cnic-uption o; staplc foods In Weste!rn Nigeria. 

Anthoinio (1) 8) ;t l ji od priCe opreadsor deviations among markets. 

Tlhodcv made a dotailed s tuidy of the marko ting of s taple foods in Wes

tern 	Nigeria with emphasis on the system serving Ibadan. (usten looked 

at the movement of foodstuffs in and out of Western Nigeria especially 

Ibadan and Lagos. I.Thitney made a general study of food distribution
 

in Eastern Nigeria and Welsch studied rice marketing, specifically in
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Eastern Nigeria. Internal trade in delicacy foodstuffs (Kolanuts,
 

oranges, dried meat, dried fish and onions) was 
the subject of
 

Onakomaiya's study. Other publications on the marketing of staple
 

foodstuffs in Nigeria include the comprehensive work by Jones and
 

his associates (1972), various sections of FAO's agricultural develop

ment study in Nigeria (1966), 
the report of the National Cormnittee on
 
Food Marketing Problems and the survey of food marketing literature by
 

Olayemi (1974).
 

Recommendations and Policy Implications
 

Policy recommendations based on the foregoing studies include
 

construction of storage facilities, the acquisition of buffer stocks
 

and creation of a central buying agency (FAO, 1966, pp. 352-353). Other
 

recommendations which have been offered by almost all writers include:
 

collection and dissemination of market information; road develop-ent
 

programs to improve market integration; more and better market facili

ties; standardization of measures; grading of products to 
encourage
 

quality production; establishment of food marketing cooperatives; 
re

search and extension to improve storage practices; some form of credit 

to be given various groups to encourage storage and development of 
larger firms; reforming existing institutions such as the commission 

agent system and market guilds or associations; and finally the estab
lishment within the government of a (jupartr1ent to give full attention 

to marketing problems. But not everyone concludes that further govLci1. 
ment intervention is desirable. Jones, for example, advises against 
government participation in food marketing (1972, p. 273); Thodey does 
not belicve addit onal credit should be offered to retai.ters (p. 1-71; 

Gilbert expressed some d )ubt about the wisdom of a buffer stock scheme 
(p. 289); while 01avemi (1974) argues that the government should con
fine its activities to advising cooperatives, not regulating them 

(p. 82). There were also a few radical suggestions. Whitney suggested
 

restricting the number of wholesale outlets by increasing rental rates
 

to develop large scale wholesalers (p. 66); and Thodey suggested com

pulsory fumigation of cowpeas entering inter-regional trade (p. 1-68).
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Since these suggestions were given by people with different values
 

aiid perspectives, it is inevitable that conflicts between them will
 
arise. 
 Some suggestions are based on inadequate information. For
 
example, the suggestion to build more storage facilities in urban areas
 
fails to recognize that storage space is not the limiting factor. 
Urban
 
traders have market stalls which could be used for storage but they gen
erally prefer not to store beyond their immediate inventory needs as
 
empirical studies have shown (Gilbert, p. 75; Hays, p. 55; and Whitney,
 

pp. 24-25).
 

Some suggestions are not feasible at 
the moment. lor example,
 

there are no known safe, cheap, effective and simple techniques which
 

can be used to prevent yams from deteriorating in storage. Nor is
 
there any technique available for preventing cowpea damage by insects.-2/
 

A major omission of many policy recommendations is the lack of any
 
analysis of costs. 
 To be helpful to policy makers, one needs to be able
 
to compare alternatives. 
 This type of analysis is necessary to help
 
establish priorities in the allocation of scarce government funds.
 

Cowpeas in Nigeria
 

The cowpea, popularly called beans, is one of the best known and
 
most extensively grown grain legume crops in Nigeria. Although the crop 
is grown in almost all ecological zones, by far the greatest producing
 

areas are in the northern half of the country where the climate is much 
more favorable to its production. In 1968-69 crop year, about 60 per
cent of farmers in Northern Nigeria were growing the crop which is al
most always grown in mixtures on small farms with other crops (Nigeria,
 
Federal Office of Statistics, 1971, p. 28; Norman, l972a, p. 76).
 

Average yields 
are low (less than 224 kilograms seed grains per hec

tare or less than 200 lbs. per acre).
 

2/ The New York Times, Wednesday, 27 October 1976 reported that the
 
International Institute of Tropical Agriculture at 
Ibadan, Nigeria was

investigating the use of groundnut oil in coating cowpea seeds. 
 Five
 
milliliters of the oil coating 1 kilogram of seeds was said to prevent

the hatching of new weevil larvae but does not kill the adult weevils
 
and neither does it prevent them from laying new eggs.
 



-6-

The cowpea is the fourth most important food grain crop in the
 

northern states of Nigeria.- Nutritionally, cowpeas are superior to
 

any of the staple foodstuffs because of their high quality protein
 

(Oyenuga, pp. 79-83; Doughty and Orraca-Tetteh). But unfortunately,
 

the cowpea is highly susceptible to insect damage both in the field
 

and in storage (Caswell, 1968, p. 5). In addition, it is an expensive
 

source of nutrients; only rice among the principal food crop costs more
 

per pound.
 

Most of the cowpeas which are sold off the farm are eventually
 

consumed in the western and southern states. The commodity features
 

significantly in the diets of Nigerians contributing an average of
 

about sixteen percent of the daily protein consumption and as high as
 

sixty percent of the protein intakes of some families in Western
 
1).-4/Nigeria (Ogunmodede and Oyenuga, 1967, p. 

Cowpea prices are highly variable both within seasons and between
 

seasons. To illustrate the point, seasonal price indexes have been
 

calculated by expressing the monthly prices as percentages of the year's 

average price. The variabil ity indicated by these indexes is illus

trated in Figure I for the Sokoto market. Means and standard devia

tions of prices for four other markets in northern parts covering the 

period 1959-1972 are shown in Appendix I. 

3/ The most important food grain crops in terms of production 
are sorghum, millet and groundnuts in that order. 

4/ In a survey of three rural villages around Zaria, Simmons 
reported that cowpeas contributed about 2.6 percent of per capita in
takes of protein (1976b, p. 30). 
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CHAPTER II
 

SOURCES OF DATA
 

This report is based largely on data collected from November 1972
 

to February 1974 at two principal survey sites (Figure 2). Several
 

criteria were used in selecting the study areas. One was that the two
 

major ecological zones spanning Northern Nigeria be represented. Most
 

of the cowpeas grown in Nigeria are produced in either the Sudan park

land or the Savanna woodland zones. Since an urban consumption survey
 

was planned along with a detailed description of marketing channels,
 

at least some of the sites selected for study had to include areas in
 

which consumption of cowpeas is significant. Originally, a parallel
 

study of rice marketing and consumption was planned to coincide with
 

the cowpea survey and, therefore, to save transportation costs, several
 

sites were selected in which both cowpeas and rice are produced and
 

marketed. Unfortunately, the rice study had to be dropped. 
Two pro

ducing areas, one in the far Northwestern region of the country (Sokoto-


Shinwafi), and the other in the Central region (Jos-Lafia) were ul

timately chosen as survey sites. Additional data on consumption was
 

obtained from an urban market in the Western region (Ibadan).
 

Production-Consumption Survey Sites
 

The Sokoto area in Northwestern Nigeria was selected as one of the
 

study sites because it is the source of a high proportion of cowpea
 

production. In 1969-70, about 40 percent of the cowpea crop in Nigeria
 

was produced in North-western State (Nigeria, Federal Office of Statis

tics, 1972, p. 8).- / Sokoto town is the most important urban bulking
 
market for cowpeas in the state. It has good road connections to other
 

towns south of it.
 

5/ In February 1976, more states were created in Nigeria and
 
North-western State was divided into two states, namely Sokoto State
 
and Niger State. The data refer to the origin of North-West State.
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Figure 2. Map of Nigeria Showing Major Ecological Zones
 
and Location of Study Sites
 

/_ --__ 	 Lake
 

16. 

Savanna Woodland
 

Intensive survey sites 
 Deciduous Forest 

SOther interview sites g Rain Forest 

* Other sites with price data 	 Swamp Forest
 

....Boundary of area called
 

Northern Nigeria
 

Source: 	 Harold Fullard, ed., Philips' Modern Colleee Atlas for Africa
 
(11th Edition). London: George Philip & Son Limited, 1973,
pp. 66-67.
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The rural survey site selected to go with the Soketo urban market
 

was Shinkafi, which is located about 112 kilometres (70 miles) from
 

Sokoto. While the roads connecting it to other neighboring villages
 

are poor, it is an important bulking market. 
 Traders located in Shinkafi
 
travel as much as 140 kilometres ('9 miles) from the market to buy 
cow
peas and truckers come from as far as Western Nigeria to purchase sup

plies at the weekly market.
 

The Jos-Lafia survey site is located in the Savanna woodland Lone.
 

Jos is a major urban market for cowpeas and draws supplies from producing 

areas located both to the souti and northeast of the city. It has good 

roe conneccions in many directions. 

Lafia lies 240 kilometres (150 miles) south of Jos. There is a good
 
road connecting the 
two towns. Lafia is an important bulking market
 

for cowpeas as well as other foodstuffs (mainly yams and rice). 
 The
 

major rail line connecting the northern and eastern parts of the coun
try goes through Lafia as well as one of the two principal north-south 

highways. Local traders draw supplies from villages located as much as 

130 kilometres (S0 miles) from Lafia. 

Data from the two principal survey sites \'eru augmented by inter
views with traders in Kani, a maJor urban center located north of Jos 
in the centcr of the Sudan parkland zone. This market draws supplies
 
from across the border 
 in Niger as well as fron the Northeastern region 

of Nigeria. 

Samlin g Procedures 

At each of the two principal production-consumption survey sites, 
interviews were conducted with a sample of farmers and various types of 
traders, including rural traders who assemble cowpeas from farmers, and 
urban traders who sel'. to wholesal,_rs, truckers and retailers. Urban 
households also were surveyed; however, the results of the consumer sur
vey are not included in this report. 
 (For details regarding consumption,
 

see Ejiga, pp. 329-360.)
 

The sample size was determined on the baEis cf experience and
 

judgement since no 
list of farmers or traders was available from which
 



--

names might be drawn and sampling errors calculated. Limited resources,
 

mainly of supervisory time and skilled enumerators, also made it neces

sary to restrict the sample size. The numbers of farmers and traders
 

interviewed in each of the two principal locations and adjacent vil

lages are shown in Table 1.
 

Table 1. Distribution of Sampling Units by Type and Location
 

Number of Sampling Units
 
Rural Urban
 

Area and Location Farmers Traders Traders
 

Sokoto-Shinkafi area:
 

Sokoto .... 12
 

Shinkafi 20 12 --

Badarawa 30 0 


Jos-L(.fia area:
 

Jos .... 14 

Lafia 21 10 --

Agyragu Tasha 8 0 --

Agyragu Tofa 5 0 --

Ambana 10 0 --

Akunzan Jarme 5 0 -

-- = Not applicable. 

The actual selection process in the rural areas differed between
 

farmers and traders. In each village the total sample of farmers to be 

drawn was divided equally between village subdivisions called wards. 

To ensure the cooperation of sample members, ward heads were included
 

in all samples but the village heads were not. The ward heads and the
 

government agricultural officers were asked to help select samples to
 

include three categories of farmers, namely larg2, medium and small
 

with more farmers in the medium category than others. Farmers selected
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were given the option to decline interviews and if they declined,
 
another farmer was selected. 
 In eachi case, the sampling unit was an
 
individual farmer, usually the household head, who sometimes asked
 
that one of his sons (usually thileldest) be included in the sample
 

instead of himself.
 

Trader samples in both urban and rural areas were selected i. a
 
different way. 
Since there are usually few wholesalers of a particular
 

commodity, all cowpea wholesalers at the study locations were asked
 
if they would participate; however, some declined. 
The resulting num
ber of traders participating in the study is shown in Table 2. 
All
 
the traders interviewed at Sokoto and Shinkafi were wholesalers. No
 
attempt was made to include retailers in the sample at these two loca
tions because it was thought that retail sales would not be much dif
ferent from sales made by farmers selling small amounts of their produce
 

directly to consumers.
 

Table 2. 
Number of Different Types of Traders Interviewed
 

Number of Traders*
 
Wholesal-r/ 
 Commission Vhole-

Commission Commission Agent/ saler/ Re-
Location Wholesaler 
 Agent Agent Retailer Retailer tailer
 

Sokoto 
 12
 

Shinkafi 12
 

Jos 4 5 1 1 2
 
Lafia 6 1 
 1 2
 

* Classification based on traders' self-description.
 

Retail sales in Jos  unlike those in Sokoto and Shinkafi - are made
 
exclusively by retailers who first buy their cowpeas from wholesalers.
 
Consequently, the sample of Jos traders included retailers. 
 The Lafia
 
sample of traders also included both wholesalers and retailers. The
 
number of different types of traders who were interviewed is shown in
 

Table 2.
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There is no doubt that the sample sizes are small in relation
 

to the total number of farmers and traders in Northern Nigeria. Be

cause of the care taken in the selection of the samples, however, the
 

results probably reflect fairly accurately the general pattern of pro

duction and marketing in the region.
 

Types of Data Collected
 

Data were collected from farmers and the various types of t.:aders
 

by personal interviews. Seven questionnaire forms were completed f.r
 

farmers and five for traders. The information collected from farmers
 

consisted mainly of data on their cowpua production, rtorage and dis

posal activities. Rural and urban traders were asked mainly about
 

their cowpea buying, selling and storage activities.
 



CHAPTER III
 

PARTICIPANTS IN THE COWPEA DISTRIBUTION SYSTEM
 

Farmers
 

Cowpeas are produced mainly by small-scale farmers. Typically a
 

farm 2r will sell less than one sack (the wholesale unit) at a time.
 

Sales are made initially to farm-gate middlemen or local assemblers
 

who perform most of the bulking activity. If farmers have full sacks,
 

they may ,ell directly (or through commission agents) to either rural
 

assemblers or to rural-urban wholesalers. These two groups of traders
 

also may act as commission agents. Sometimes farmers sell to other
 

farmer-traders. When farmers live close to urban centers, they may
 

sell the crop directly to urban consumers or to urban retailer com

mission agents who, in turn, sell to consumers.
 

Farmer- t rad ers 

Some farmers, who have money to invest, do so by buying grain at
 

harvest time and storing the giaiii hoping to make a profit through
 

price rises. Some of these travel to other towns in the north and south
 

of Nigeria to make their sales. After making their sales in such far

a\,ay places they may buy some manufactured goods to sell back home.
 

Farm-gate Middlemen or Local Assemblers
 

Initial purchases are often made by itinerant traders who perform 

most of the initial bulking function. They buy less than wholesale 

units from many farmers and then bag them in wholesale units (sacks). 

Some may act as commission agents when they sell full sacks on behalf 

of farmers. In whatever capacity they act, they are the first group
 

of wholesalers to come in contact with farmers. They usually are not
 

big operators. Some choose to speculate by storing what they purchase
 

until they think they can make the maximum profit. Those who store
 

for any reasonable length of time use rooms in their houses or open
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spaces in their compounds if they live in the drier parts of the north,
 

or they may rent storage space from rural assemblers. By and large,
 

the farm-gate middlemen are merchant middlemen (i.e., they take title
 

to the commodity).
 

Rural Assemblers
 

Rural assemblers usually operate on a much larger scale than
 

farm-gate middlemen. They customarily live close to rural bulking
 

markets and often own storage facilities which they may rent to others.
 

They obtain their supplies from farm-gate middlemen or directly from
 

farmers selling in wholesale units. Thus, their role is similar to
 

that of farm-gate middlemen. Rural assemblers likewise may speculate
 

by storing grain until they can get the most favorable price. They
 

seil whatever they have purchased to rural-urban wholesalers or through
 

urban wholesalers/commission agents.
 

The farm-gate middlemen and rural assemblers sell to rural re

tailers who are not farmer-retailers. The three groups (farmers, farm

gate middlemen and rural assemblers), probably do most of the storing
 

of cowpeas. Farmers generally store less than the two groups of traders.
 

Enumerators were told that a few big rural assemblers stored cowpeas in
 

both urban and rural areas but none was contacted as those who disclosed
 

the information were not willing to identify the traders. A few rural
 

assemblers owned and made use of storage facilities located in other
 

rural areas.
 

Sometimes, when prices in rural markets are considered unfavorable,
 

both the local assemblers and rural assemblers will transport their cow

peas from the rural bulking markets to urban markets and may even go to
 

the next urban market if it is thought that prices are higher there.
 

Rural-Urban lolesalers
 

Rural-urban wholesalers provide a link between the rural and urban
 

markets. They could be described as rural assemblers or they could be
 

traders who come from urban markets to purchase cowpeas in small local
 

markets. They do a minimum of storage (unless they are also rural
 

assemblers) and try to sell their commodity as quickly as possible when
 

they reach urban markets.
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Typically this group of wholesalers resides in the rural area and
 

invariably tries to sell whatever has been purchased through urban
 

wholesaler/commission agents who are resident in urban areas. Whole

salers in this group tend to deal with the same urban commission agents
 

over a period of years, once they ! rve established a mutual relationship.
 

When these wholesalers bring their goods to urban markets, they
 

at first try to sell them through urban wholesalers who act as commis

sion agents. But if the price at the time is thought to be unfavorable
 

or if there are no buyers, they may then sell to urban wholesalers for
 

cash or less frequently on credit. Usually as a last resort, a rural

urban wholesaler will consign his cowpeas to a wholesaler/commission
 

agent with instructions to sell at not less than a specified minimum
 

price. If the sale is made, he will collect the money on the next visit
 

to the urban market. It is at this point that mutual trust is required.
 

If it is discovered that the urban wholesaler/commission agent cannot
 

be trusted (for example when he fails to report or returns reflect sales
 

at less than the specified minimum price) the rural-urban wholesaler
 

may seek a new agent. Such changes do not occur very often. While the
 

rural-urban wholesaler is in town, the urban wholesaler/commission agent
 

provides accommodation and meals. For taking care of their clients, 

urban wholesalers/commission agents are rewarded by taking their commis

sion on sales and by occasional bonuses paid by their clients. 

Whether the buyer or seller actually pays the commission depends 

upon the agreement reached at the time of the transaction between the 

contracting parties. Commission rates are usually set by a general 

consensus among commission agents but may vary from agent to agent. In 

Sokoto and probably in Kano, the rates are set at a meeting of the com

mission agents. In areas where no such organization of wholesaler

commission agents exists, the commission rates are probably set by 

agents who play a leadership role. 

If a rural-urban wholesaler resides in an urban area, he probably 

will handle his own sales and even act as commission agent for whole

salers who reside in rural areas or who have come from other towns.
 

This arrangement (i.e. non-resident traders carrying out their trans

actions through resident traders) is common for many other agricultural
 



-17

commodities traded over long distances such as cattle and kolanuts and
 

is general.y referred to as the maigida or landlord institution (for
 

example, see Hill, 1966a). As the name impliej, one must be a resi

dent (landlord) to provide the services needed.by the visitors such
 

as accommodation and knowledge of the local situation.
 

The rural-urban wholesalers sometimes buy directly from farmers,
 

but more often from farm-gate middlemen or rural assemblers. Because
 

they perform the function of lfnking the rural and the urban markets
 

or the linking of two urban markets, it is likely that this group faces
 

the smallest price risk. On theoretical grounds, it can be shown that
 

variability in returns is a function of the sum of the variance in price
 

in each market minus a covariance term (the relationship between prices
 

in each market).6/ If prices in the market in which a buyer sells and
 

6/ Assume two market-, are designated A and B and the variance in
 
2 2 

prices in market A is V\ and in market B it is VB . Suppose a traderA 


buys at price B and sells at price A; his profit (Y) is then given by
9 

A-B. The variance of his profit (Vy ) is given by the relation 

2 Vy= 2 + VB 2 2 Coy (A, B)
 
Y A B
 

The ccvariance between A and B is related to the correlation coefficient 

between A and B (r Ali) by 

Cov (A,B) = rA 3 V V (Snedecer and Cochran, p. 181). 

Therfore the variance of the spread (V 2 ) is given by 

\72 = , ,Vy= VA ± %VB 2 - "rr VV V 
Y A--AB A\ B 

If the variances in A and B are of about the same magnitude, then 

2= 2V2 _ 2 r\V2 

= 2V2 (1 - rAB)
 

2 
If the correlation coefficient is greater than 0.5, then V is less
 

than V2 . (7or further details, see Ejiga, pp. 98-100.)
 



-18

the one in which he buys are correlated to a substantial degree (i.e.
 

if the correlation coefficient exceeds 0.5), then the variance of
 

returns will be less for a trader operating in two markets (i.e. one
 

who buys and sells more or less simultaneously) than one who operates
 

in only one market (i.e. one who buys for sale at a later time). Thus,
 

a trader who buys with the objective of storing grain may face a greater
 

degree of risk than one who buys with the expectation of reselling im

mediately.
 

Urban Wholesaler/Commision Agent
 

Wholesaler/Commission agents are usually resident in towns and pre

fer to be commission agents but may occasionally buy and sell on their
 

own account. By acting as commission agents they avoid any price risks
 

themselves. They wield their powers by having a base from which to
 

operate such as ownership of rented stalls and spaces around the stalls
 

in the markets. Consequently market stall allocation is critical for
 

success as an urban wholesaler/commiscion agent.
 

Traders which fall in this category sell to local urban retailers
 

and local small processors and occasionally supply some government in

stitutions but their big sales are to traders from other towns. Urban
 

wholesalers whose activities are mainly buying and selling on their own
 

account rather than acting as commission agents often have helpers who
 

they send in search of new supplies when their normal inventory is low.
 

When the supply on hand is larger than normal, helpers may be sent to
 

other towns, especially southern towns in Western Nigeria in an effort
 

to increase sales. Wholesalers also may have an arrangement with butting
 

agents located in the regular supply areas to whom they advance money
 

to make purchases when they can get good bargains. Urban wholesalers do
 

a minimum of storage and mainly make their profits from price differen

tials between locations or short-term price advances.
 

Interregional Wholesalers
 

Other wholesalers specialize in moving cowpeas from one urban market
 

to other urban markets especially from northern supply areas to urban
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markets in the south. interregional wholesalers generally deal on a
 

much larger scale than rural-urban wholesalers. There is no doubt
 

that these two groups of traders overlap in the functions they per

form. A rural-urban wholesaler, for example, on arriving at an urban
 

center may find the price unattractive and consequently will move on to
 

another urban market. Some of these traders go directly from their
 

rural bulking markets to southern towns and some interregional whole

salers coming from the south may go directly to rural bulking markets
 

to purchase their supplies rather than going to an urban center.
 

Deficit Area Wholesalers
 

Another group of specialized wholesalers located in such markets
 

as Ibadan (the principal market in Southwestern Nigeria) buy cowpeas
 

coming from the North and break down supplies into smaller units for
 

sale to wholesalers or retailers in surrounding markets. Gusten and
 

Thodey are among the authors that have called attention to the fact that
 

a substantial volume of cowpeas shipped to Ibadan end.a up in other towns
 

and villages. It is not known how many additional exchanges are involved
 

before cowpeas reach the ultimate consumer in remote villages,
 

Commission Agents
 

Commission agents whose function is to bring sellers and buyers to

gether are found all along the marketing chain at each exchange point.
 

They reach the highest level of sophistication in urban markets. Com

mission agents generally risk very little of their own money. Their
 

return for services is based on their knowledge of the local situation.
 

Speculators
 

There also are individuals all along the marketing chain who invest
 

their money in commodities hoping to make profits from seasonal price
 

changes. This is a very heterogeneous group and may include farmer

traders and even civil servants. Individuals who fall in this category
 

do not normally engage in the everyday buying and selling of commodities
 

as traders do. Once they have acquired as much stock as they desire or
 

can afford, they wait to sell until they think the seasonal price rise
 

has reached its peak.
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Retailers
 

Most of retail sales are handled by small traders, but in the North,
 

farmers may occasionally sell directly to consumers at local markets.
 

Specialized retailers in northern cities and towns often obtain their
 

supplies directly from farmers early in the season, and later turn to
 

wholesalers. In most towns, rural-urban wholesalers who specialize
 

in buying supplies in rural areas are a major source of supply for re

tail traders. Retailers generally keep small inventories and conse

quently are not involved in storing cowpeas.
 

Principal Trading Routes
 

Few of the specialized traders described above handle only one
 

commodity. Other commodities traded include rice, sorghum and millet
 

although sorghum and millet are not traded over as wide an area as cow

peas since only small quantities of these commodities are consumed in
 

the south. The general pattern of trade in cowpeas is shown in Figure 3.
 

More of the total supply moves through the western north-south route
 

(through Ibadan) than along the eastern route. 

Relationships Among Participants
 

From the foregoing comments, it is apparent that while specializa

tion exists among traders, there is also considerable overlapping of
 

functions. Some members of one group may perform the tasks of the next 

group in the marketing chain. There is some evidence of upward mobility 

among traders. A successful farrr.r, for example, may become a farmer

trader or even a wholesaler. 

Greater specialization or division of functions tends to occur
 

as one moves along the marketing chain from producers to consumers. 

The number of traders also tends to diminish as one moves frum the farm 

to urban centers. There are fewer rural or rural-urban wholesale traders, 

for example, than farmer-traders, and still fewer interregional tra.ders
 

(those that link the towns in different regions). But the nur!'.er of
 

handlers tends to increase again as commodities are broken down into
 

small units for sale to retailers, and then ultimately to consumers.
 

The possible effects of this type of structure on prices and marketing
 

margins are discussed in a subsequent section.
 

http:nur!'.er


-21-


Figure 3. Cowpea Distribution Routes in Nigeria
 

Li'ht cowpea traffic 

''edium cowpea traffic 

.. Heavy cowpea traffic 

Source: Cowpea Study Questionnaire.
 



CHAPTER IV
 

THE ECONOMICS OF COWPEA STORAGE
 

Seasonal price increases are characteristic of most agricultural
 

commodities that are harvested at one period with consumption spread
 

over the remaining months of the year. Generally prices are low imme

diately following harvest and then rise during the marketing season
 

until a new crop is about to be harvested. With storable commodities,
 

the seasonal price rise (under competitive conditions) is approxi

mately equal to the cost of storage, including an allowance for storage
 

losses (Tomek and Robinson, p. 167). If the seasonal increase in prices
 

exceeds storage costs, this implies that there are imperfections in
 

the marketing system. In an attempt to determine whether or not such
 

imperfections exist with cowpeas in Nigeria, seasonal price changes 

were compared with estimates of within-season storage costs. The pro

cedures uped to estimate storage costs, based on information obtained
 

from tradL-s, are described in the section which follows. Storage
 

costs are then compared wi' Iz observed changes in seasonal prices to 

determine the profitability of storage. 

S torage_Costs 

The principal cost elements which need to be considered are: depre

ciation on s~orage facilities, interest on capital which is invested 

in storage faci.lities and tied up in inventories, handling costs and 

storage losses. The analysis is based mainly on costs associated with 

storing grain in a type of structure commonly used in Northern Nigeria 

called a rumbu. 

Depreciation of Structures
 

Depreciation is a function of the cost of constructing new facili

ties and the length of life of the structure. In 1972/73, the average cost
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per metric ton of capacity of building a rumbu-type structure in the
 

Shinkafi area was estimated to be N 2.251: (Ejiga, 1977, p. 123).
 

Construction costs were nearly double that in the Lafia area. The
 

difference in costs is due partly to climate and partly to the cost
 

of labor. The long dry season in Shinkafi makes it feasible to use
 

cheap open space for storage, whereas in Lafia, it has to be closed.
 

The average rainfall in Lafia is more than 50 per cent above that in
 

Shinkafi. In addition, Lafia is a more urbanized area located on a
 

major rail line with more alternative opportunities available for em

ployment nearby and hence higher costs.
 

Two methods were used to estimate the life expectancy of storage
 

structures. First, farmers and traders were asked to make an estimate
 

of how long their structures would last; second, the life expectancy
 

was estimated based on the average or median age of existing scructures.
 

It was easier to obtain estimates of the age of existing facilities
 

than to get farmers and traders to say how long a new structure would 

last. If storage facilities have been in place for some time and there 

is a normal distribution of the age of structures (i.e. the population 

of storage facilities; has reached an equilibrium with new facilities 

being constructed at bowut the same rate that only structures are aban

doned) , the av12rq,e iCe.pectancy can be estimated by multiplying 

the average ag of e: ist ing faci i ties by two. The results obtained using 

these two method,; of esLimating life expectancy are shown in Table 3. 

Table 3. Life Expectancy of the Rumbu Storage Facility 

Location 
Information Shinkafi Badarawa Lafia Lafia Villages 

Estimates of average
 
life expectancy (yrs) 13.6 12.1 6.5 7.5
 

Two times the average 
age of existing 
structures (yrs) 13.0 17.6 11.2 10.2 

7/ Costs are reported in Nigerian currency. In 1973, Nigeria
 
adopted the naira as the unit of exchange. At that time one naira
 
was equal to $1.52.
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Farmers' estimates of the life expectancy of their structures 

and those based on twice the average age are about the same only for 

Shini.afi. Lafia farmers' estimates of life expectancy for storage 

structure appear to bc too low. Their responses averaged around 7 

years which is close to the median age of existing facilitie3. If 

their estimates of life expectancy were correct, it would have been 

necessary to replace a high proportion of the existing structures within 

one or two years, which farmers and traders were not planning to do. 

There is, however, a logical explanation for expecting storage struc

tures to last longer in Shinkafi than in Lafia. The rainfall, as pre

viously mentioned, is higher in LafiA; rainfall is one of the principal 

causes of deterioration in both the mud walls of the rumbu and the 

grass thatched roofs. Lafia also is in an ecological zone where ter

mite damage to wood and thatching is likely to be greater. 

Based on the responses of farmers in the two areas and the average
 

age of existing structures, a figure of 14 years was finally selected
 

as a reasonable estimate of tne average life of structures in Shinkafi
 

and 11 years in Lafia. These estimates are lower than the 20 years
 

used by Norman (1972a, p. 46) and the 18-year estimate of life expec

tancy used by Giles (p. 200). Based on these estimates of life expec

tancy and construction costs prevailing in the early 1970s, annual
 

depreciation cosLs were estimated to be N 0.16 per metric ton capacity
 

in Shinkafi and N 0.39 per metric ton capacity in Lafia.
 

To these costs must be added the average amount that must be
 

spent annually to maintain the structures. No estimates of the cost
 

of repairing walls and replacing or repairing roofs were obtained from
 

the sample of farmers and traders interviewed. A figure of N 0.25 per
 

metric ton of capacity was used based on estimates of annual repair
 

costs reported by Hays (p. 37) who looked at grain storage facilities
 

in the Zaria area which is located between Lafia and Shinkafi.
 

Cost of Reating Storage Space
 

An alternative way of estimating the annual cost of storage is to
 

find out what traders ar2 paying for additional space. Traders were
 

asked whether they rented space, and at what price. Storage facilities
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were available for rent at all locations. 
 None of the traders inter-
viewed at Shinkafi rented any storage space themselves, but they
 
offered space to others, mainly to traders and farmers from other
 
places. 
 Some of the traders interviewed at Sokoto and Jos were
 
renting whole market stalls, while at Lafia, traders were renting
 
both stalls and other types of storage space. The rental rates re
ported are shown in Table 4.
 

Table 4. 
Rental Rates for Storage Space, 1972-73
 

Location
Type of Space 
 Shinkafi Sokoto 
 Jos Lafia
 

Naira/ton
 

Sack rate converted to
 
ton rate/year
 

Closed space 
 12.00 n.a. n.a. 
 30.00
 
Open space 
 7.20 n.a. 
 n.a. n.a.
 

Annual rate/ton/year 
 n.a. .79 
 .85 1.72
 

n.a. = not available or not applicable.
 

Interest Cost
 

Interest cost is based on the value of the goods held in storage 
and the opportunity cost of capital. 
 The latter figure proved to Ine
 
difficult to obtain. 
 Interest rates 
on loans obtained outside the
 
commercial banks are said to be very high (FAO, 1966, p. 363). 
 Howevcr,
 
none of the traders interviewed said they advanced any money to 
farmers.
 
Similarly, 
none of the traders reported taking out loans for operating
 
expenses. Traders were asked 
to state 
their sources of starting capital.
 
The sources repcrted are shown in Table 5.
 

The answer.: 
by traders shown in Table 5 indicate that when loans
 
are needed, one generally goes first to relatives and friends before
 
seeking other sources. Relatives and friends 
are not likely to charge
 
exorbitant interest 
rates. Twenty farmers from the total sample of 100
 
were asked about borrowed funds and if they had pledged their cowpeas
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Table 5. Traders' Source of Capital
 

Location
 
Sources Kano Sokoto Jos Shinkafi Lafia
 

No. 	of traders inter
viewed a/ 	 11 11 8 9 11
 

/ 	 /
Personal savings 3 4- 4 	 7
5
 

Loan from relative 	 3 5 2 4 - 3
 

2b /  
Loan from friend 1 	 2 1 0
 

a/ 	Numbers may not add to total because some failed to respond to
 
specific questions.
 

b/ 	One trader cited both as sources of capital.
 

as security for loans. None had borrowed any money and none had 

offered his cowpeas as security for a loan. Thus, repayments in kind
 

which are often said to be responsible for high interest rates (Abbott, 

p. 10) did not appear to apply in this case. Hays also found that 

credit was involved only in a small per cent of millet and sorghum 

sales and no interest was charged for those who did borrow (p. 39). 

The opportunity cost of money in rural areas is low if there are 

no banks available locally in which one can deposit funds. This was 

the situation that prevailed in most rural areas at the time of the 

survey. Many people in small villages simply hide money in the house 

rather than attempt to lend it to others. For lack of a better method 

of assessing interest cost, it was decided to use something close to the 

rate prevailing on savings deposits held with commercial banks. These 

rates are controlled by the government. At the time of the survey, the
 

passbook rate was 3.5 per cent, and the rate paid on time deposits was
 

somewhat higher. A rate of 5 per cent ultimately was selected as an
 

appropriate rate to use in estimating interest on capital invested in
 

facilities and inventories.
 

Interest was calculated on the average capital invested per metric
 

ton of storage capacity. Based on the preceding estimates of the capital
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tied up in facilities, the average interest cost was estimated to be
 

N 0.06 in Shinkafi and N 0.11 in Lafia. The interest cost of holding
 

inventories was calculated by multiplying the average wholesale price
 

of cowpeas at each location by 5 per cent. Based on these calculations,
 

the interest -ost of money invested in holding cowpeas was 
N 8.81 in
 

Shinkafi, N 8.83 in Lafia, N 9.76 at Sokoto and N 10.71 at Jos.
 

Depreciation of Sacks
 

For the purpose of this analysis, storage is assumed to be in
 

sacks which is the most common way in which traders store cowpeas. As
 

was 	indicated earlier, most farmers 
store their cowpeas unthreshed in
 

their storage bins and, therefore, do not need to incur the costs of
 

sacks.
 

-
Traders were asked to estimate the life expectancy of sack . Most
 

said they last about one year. However, if the sacks are used strictly
 

for 	storage and not for transporting grain, sacks could last as much
 

as 3 years. Using the average price of sacks at each location and
 

assuming 3 years of use, the depreciation cost of sacks is estimated
 

to range from N 1.67 to N 2.00 per ton per year (Table 6).
 

Table 6. Cost of Sacks to Store 1 Ton of Cowpeas, 1972-73
 

Location
 
Information 	 SIinkafi Sokoto Lafia Jos
 

Price of one sack a/(N) 0.60 0.60 0.50 0.50
 

Cost of sacks per ton /(N) 6.00 6.00 5.00 5.00
 

Cost of sagks per ton
 
per year 2.00 1.67
2.00 	 1.67
 

a!/ 	 Sacks were cheaper at Jos and Lafia because of a jute factory at Jos.
 

b/ 	Each sack is assumed to have a capacity of 0.1 metric ton and,
 
therefore, 10 sacks are needed for one metric ton of grain.
 

c/ 	A sack is assumed to last 3 years if used for storage only.
 



-28-


Handling Costs
 

Additional costs are often incurred in moving cowpeas 
to and from
 

storage. Obviously the cost of doing so varies with distance. 
The
 

rate charged for transporting a sack of grain over short distances
 

averaged around 3 kobo at Shinkafi and Lafia and 5 kobo at Sokoto
 

and Jos. Taking a sack to be 0.1 of a metric ton, these rates trans

late to N 0.60 to transport one metric ton of grain to and from storage
 

at Shinkafi and Lafia and N 1.00 at Sokoto and Jos.
 

If cowpeas are stored in bulk, the cost of resacking needs to be
 

included but very few reported storage in bulk. Cowpeas are mainly
 

stored in the sacks in which they are purchased.
 

Insecticides and Other Control Costs
 

Even though farmers and traders reported the use of chemical in

secticides, these insecticides are not very effective. Caswell (1973,
 

p. 73) observes that "no insecticide which is safe for the farmer to
 

use has been found to give satisfactory control." Nor has the use of
 

local plant materials as insecticides been considered mainly because
 

the prices and effectiveness of such materials are not known. Sand
 

is used at Sokoto to "wash out" insects but this is considered an opera

tio.ial rather than a storage cost. 

Allowance for Storage Losses
 

Since insecticides are ineffective, losses due to insect damage
 

are almost inevitable if cowpeas are stored for even a brief period
 

of time. Estimates of losses due to insect damage were obtained by
 

purchasing cowpeas from local markets at 
monthly intervals. Each
 

sample purchased was divided into four parts and 250 seeds were selected
 

at random from each part. The number of samples and the average propor

tion of damaged seeds from each sample are reported in Table 7.
 

The average proportion of damaged seeds from all the samples was
 

34.6 percent. Caswell, in monthly samples drawn from about 50 markets
 

over a period of 3 years, found 37 per cent of the cowpea seeds were
 

damaged (manuscript in preparation). The damage level varies with the
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Table 7. 	Number of Samples and Proportion of Damaged Cowpea
 
Seeds, 1972-73
 

Number of Proportion
 
Location samples analysed damaged (%)
 

Shinkafi 	 9 


Lafia 	 14 39.1
 

Sokoto 	 20 25.0
 

Jos 	 2 45.6
 

Total 	 45 34.6
 

length of 	storage. Caswell reported that when cowpeas are stored in
 

the traditional manner without threshing, the farmer "can expect about 

30 percent of his beans to be attacked after three months storage and
 

50 to 60 percent will have been attacked after six months." Damage
 

probably will not exceed this figure because predators, especially ?Bra

sitic wasps, increase along with the number of bean beetles. If an 

insecticide is used, the naturaL[ predators will be destroyed and damage
 

may go up to as high as 80 or 90 percent (Caswell, 1973, p. 73). Damage
 

which is caused by insects making holes in the seeds amounts to only 

a 10 per cent weight loss for the damaged seeds (O'Dowd, 1971a, p. 18). 

Since not all seeds are damaged, the average weight loss is about 4.7 

per cent (Caswell, manuscript in preparation). This estimate of storage 

loss is much less than the 20-25 per cent figure which was mentioned 

by both FAO (p. 352) and the Nigerian National Committee on Food Mar

keting Problems (p. 9). In Nigeria, since sales are made using volume 

measures, 	rather than by weight, the weight loss may not be considered
 

as serious as the downgrading of the cowpeas that occurs because of 

insect damage.
 

Assuming that either weight loss or poor quality discount amounts
 

to 5 percent of the value of the commodity, the losses due to insect 

damage have been estimated for each location and recorded in Table 8. 

Average weekly wholesale prices at each location he ' been used to 

value the 	pest damage losses.
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Table 8. Value of Cowpea Loss Due to Insect Damage, 1972-73
 

Average priceV/ Average loss.!/
 

per metric ton per metric ton
 
Location (N) (N)
 

Shinkafi 
 176 8.81
 

Lafia 177 
 8.83
 

Sokoto 195 9.76
 

Jos 
 214 10.71
 

a!/ Average of weekly wholesale prices.
 

b/ 5% of average price.
 

Other Storage Losses
 

Storage losses resulting from rats, thieves, rain damage, etc. vary
 

from place to place. Traders and farmers were asked to identify the
 

principal causes of loss or damage to cowpeas. Their responses are
 

reported in Table 9. The interviews helped to identify sources of loss,
 

but did not provide a statistical basis for estimating the magnitude
 

of losses incurred from each of these sources. Thus, the total allow

ance for losses probably is understated. In some cases, losses from
 

other sources exceed those from insect damage. For example, urban
 

traders cite thieves as an important source of loss. When a thief
 

steals one sack of cowpeas per ton, this is equivalent to a 10 per cent
 

loss.
 

Aggregate Within-season Storage Costs 

Estimates of storage costs and losses based on the preceding 

analysis have been brought together in Table 10. The minimum within

season cost in each market studied ranges between 20 and 25 naira per
 

ton. Actual costs may be somewhat higher if one takes account of losses
 

other than those caused by insects, and traders are compelled to rent
 

space for a small quantity of cowpeas for short periods of time. Sack
 

rental rates for storage space, computr4 on a per ton basis, are sub

stantially higher as shown in Table 4. Renting an entire storage shed
 

is much less costly than renting space for only a few sacks of cowpeas.
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Table 9. Sources of Loss in Stored Cowpeas
 

Location
 
Source of Loss Shinkafi Lafia Sokoto Jos Kano
 

Traders
 

Number* interviewed 9 11 11 8 11
 

Number citing loss
 
due to:
 

Insects 9 7 6 6 4
 

Rats 0 5 1 4 0
 

Thieves 0 0 2 6 7
 

Rain 1 0 6 5 0
 

Other 0 0 0 0
 

Farmers
 

Number interviewed 	 14 6 -- --

Number citing loss
 
due to:
 

Tnsects 14 6
 

Rats 0 0
 

Thieves 0 0
 

Rain 0 0
 

Other 0 0
 

* 	 Total number of causes cited may exceed total number interviewed because 
some cited more than one cause. 

a/ The trader specified "accident." 

-- Not applicable. 
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Table 10. Average Within-Season Cost of Storing One Ton of
 
Cowpeas, 1972-73
 

Location 

Cost Elements Shinkafi Lafia Sokoto Jos 

---------------- (N/ton)--------------

Annual depreciation 
of facilities 0.16 0.39 

Annual repairs (rumbu) 0.25 0.25 

5% interest on capital 
invested in facilities 0.06 0.11 

Annual cost of facilities 0.47 0.75 

Annual rental cost 

stall space 
 1.72 .79 .85
 

5% interest on inventory 
 8.81 8.83 9.76 10.71
 

Depreciation on sacks 	 2.00 1.67 2.00 1.67
 

Transportation to and from
 
storage 
 .60 .60 1.00 1.00
 

Weight loss due to insect
 
damage 
 8.81 8.83 9.76 10.71
 

Total Cost 	 20.69 20.68 23.31 / 24.94R/
 

(21.65) /
 

a/ 	Based on annual rental rates per ton of cowpeas; short term rates
 
per sack computed at an annual rate are somewhat higher (see Table 4).
 

No estimates have been made of the cost of carrying cowpeas over
 

from one season to the next. Survey data indicated that this was not
 

commonly done. In fact, inventory data obtained at the beginning of
 

the 	1973 marketing season revealed that none of the farmers or traders
 

interviewed had any cowpeas in storage left 
over from the previous sea

son 	at that time.
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There are several reasons for not carrying over cowpeas from one
 

season to the next. First, one would have to store cowpeas until well
 

after the new crop was harvested to avoid depressed prices at that
 

time. This would require storing cowpeas for at least 15 months. By
 

the time they were sold, insect damage undoubtedly would be very high,
 

and thus they would probably sell at a discount. A second reason for
 

not storing cowpeas beyond the current marketing season is the high
 

cost and risk involved. Prices would have to rise considerably to make
 

storage for an extended period profitable. One can store profitably
 

into the next season only if there iF a short crop. The probabilities
 

of this are not known, and hence farmers and traders are unwilling to
 

risk carrying inventories into the next crop season.
 

Profitability of Within-Season Storage
 

Because prices are depressed in the immediate post-harvest period,
 

it was hypothesized that cowpea storage within a season pays only if
 

the crop is held beyond the first few months. If storage is to be
 

profitable for farmers or traders, the price must rise by more than
 

enough to cover storage costs.
 

To ascertain whether or not storage was profitable, acquisition
 

plus storage costs were computed fo:- Lhe 1972-73 crop season and com

pared with the actual prices prevailing during that period. Costs were
 

computed on a monthly basis and adied to the purchase price of cowpeas 

to obtain a monthly series. It is simpler to assume costs rise in a 

linear fashion, but probably incorrect to do so since storage losses
 

due to insect damage do not rise at a constant rate. For this reason, 

losses were estimated for each month assuming that damage tends to rise 

and to reach a peak cf about 60 per cent in 6 to 7 months. As has 

already been noted, insect damage leads to about a 10 per cent weight
 

loss per seed. The maximum weight loss per ton is then 60 per cent
 

damaged seeds multiplied by 10 per cent weight loss per seed or 6 per
 

cent. The weight loss in each month ujs valued at the average whole

sale price for that month.
 

The low-cost estimates shown in Table 10 were used to calculate
 

monthly storage costs by dividing the annual cost for each market by 12.
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The sum of these costs plus acquisition costs and storage losses are
 

shown graphically for each market in Figures 4 through 7. Monthly
 

wholesale prices also are shown for each of these markets. The cal

culated harvest price plus storage cost was generally above the whole

sale market price for the period beginning with harvest and ending with
 

the month of May. Thus, if the 1972-73 season is typical, this means
 

that farmers and traders must store cowpeas for 6 to 7 months before
 

they can earn a profit from storage. The data indicate that storage
 

would have been very profitable in that year provided the cowpeas were
 

held for sale late in the season.
 

It has been noted that cowpeas stored for 6 months could have up
 

to 60 percent of the seeds damaged by insects. Clearly, there is a
 

need to find a cheap, safe, effective and easy method for controlling
 

cowpea infestation. If cowpeas are to be stored for this length of
 

time credit may be needed to tide the farmer over this period. A far

mer's inventory can be used as a basis for such loans.
 

A note of caution about the preceding analysis is in order. The
 

length of time for storage to pay will likely vary from year to year.
 

One cannot be assured that the seasonal price movements will always
 

follow the 1972-73 pattern. The seasonal pattern of prices does, in
 

fact, vary greatly from year to year. There is also no reason to be

lieve that traders make their purchases immediately after harvest, which
 

was the assumption mide in calculating costs. If purchases in 1972 

had been made one month later than the one assumed (the harvest month), 

the time required to break even or to earn profits would have been
 

shorter.
 

Profitability of Storage Based on a Simple Decision Rule
 

Average seasonal price changes over a period of several years can
 

be estimated if time series data are available. Examples of average
 

seasonal price patterns for selected markets are shown in Figures C and
 

9. The data for these graphs were obtained by computing the averdge
 

price for each month over the period 1958-72. From the graphs, one can
 

identify the typical low-priced month and the magnitude of the seasonal
 



2O- Figure 4. Shinkafi Wholesale Cowpea Prices 1972-73 

250 --

-'-----

-

Hypothetical harvest 

storage cost 

Actual market price 

price plus 

0 

-4 

E 

PU 

2 

1190 

1973-74 Crop 

Lii 

160 1972-73 Crop 

130 

Nov. 
72 

Dec. 

III 

Jan. 
73 

Feb. Mar. Apr. 

I 

May 

I 

Jun. 

I 

Jul. 

I 

Aug. 

I 

Sep. Oct. 

I 

Nov. 

I 

Dec. 

I ! 

Jan. Feb. 

74 

Non ths 



Figure 5. Wholesale Cowplen Prices at Lafia 1972-73 
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Figure 7. Jos Wholesale Cowpea Price Movement 1972-73 
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Figure S. 	Average Monthly Prices for Cowpeas in Producing
 
Areas, 1958-1972
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Figure 9. 	Average Monthly Prices for Cowpeas in Deficit Areas,
 

1959-1972
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price increase. Using these data, one can devise decision rules for
 

storage operators. One such rule is to purchase grain for storage in
 

the typical low-priced month each year, and to sell the grain pre

viously acquired in the typical high-priced month. The performance
 

of this simple decision rule was evaluated for 8 separate markets
 

using data for the period from 1958 through 1972.
 

Ideally, storage costs should be calculated separately for each
 

market, but storage cost estimates were not available in many of the
 

markets for which wholesale price data were available. Storage cost
 

data were available only for Sokoto and Jos. These data were used to
 

represent costs in other markets as well. The average cost of storing
 

cowpeas in these two markets, based on the information presented earlier,
 

was N 24.13 per ton per year. As a rough approximation, it was assumed
 

storage costs would amount to N 24 per year or N 2 per month. Because
 

the price data over the period from 1958 through 1972 were in currency
 

units in effect at that time, i.e. F per ton rather than N per ton,
 

storage cost data were converted to h per ton. Since one pound equals
 

two Naira, storage costs are assumed to be 1 4 per ton per month.
 

The price maigin in every year was compared with the assumed cost
 

of corage to determine whether or not a trader would have earned a
 

profit from buying and selling in the months indicated. The results 

are shown in Table 1]. The average price increase during the period 

from 1958 through 1.972 was sufficient to insure profits from storage. 

Average seasonal price increases ranged from about 4, 16 to b 28 per 

ton, with most of the markets fall ing within the range of L 18 to 1, 22. 

Storage costs; for the period in which traders were assumed to hold in

ventories ranged from I4- 5 to 1 10 per ton. Wat is of particular in

terest, however, is the number of "profit" as compared to "loss" years. 

Since price patterns are not uniform from year to year, traders will 

lose money from storage in some years, and earn substantial profits in 

other years. Profit and less years were about evenly balanced in 5
 

of the 8 markets, while in two of the markets (Zaria and Maiduguri),
 

the number of profit years greatly exceeded the number of loss years.
 

In the latter two markets, cowpeas were assumed to be held for a shorter
 

period than in the other markets.
 



-42-


Table 11. 	 Profitability of Storage Based on a Simple Decision
 

Rule a/, 1958-72
 

Average-	 b/ Number of
 
b
Price Assumed- Years With:
 

Buying Selling Difference Storage Break
 
Market Month Month 1958-72 Cost Loss even Profit
 

--------- b/ton--------


Sokoto Nov. Aug. 18.88 9.00 5 1 6 

Kano Dec. Aug. 22.22 8.00 6 0 6 

Zaria Jan. Aug. 22.66 7.00 2 0 9 

Maiduguri Feb. July 28.40 5.00 1 0 8 

Ibadan Jan. Aug. 16.25 7.00 4 1 5 

Lagos Jan. Oct. 18.44 9.00 5 1 4 

Enugu Dec. Oct. 20.60 10.OC 5 0 3
 

Port
 
Harcourt Feb. Oct. 17.00 8.00 6 0 5
 

a/ 	Assumes purchases are made in the typical low-priced month and sold
 
in the typical high-priced month as shown in the 2nd and 3rd columns.
 

b/ 	Prices are in b since this was the unit of currency from 1958
 
through 1972. 1 4 = 2 Naira.
 

The results were subjected to sensitivity analysis in which the
 

cost of storage was permitted to vary by plus or minus Li at each loca

tion. Permitting costs to vary within this range did not alter the
 

distribution of profit and loss years very significantly. Obviously,
 

results would have been different if the level of costs had been raised
 

significantly. Since no allowance was made in estimating total costs
 

for operating expenses such as payments to helpers, commissions paid to
 

agents, bagging costs, or the use of insecticides (even though they may
 

be ineffective), total costs probably have been underestimated. Sometimes
 

different qualities of cowpeas are blended together which may require
 

rebagging and hence the need for additional labor.
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It can be argued, of course, that traders don't follow the simple
 

rules assumed in the foregoing analysis. A trader who is exceptionally
 

astute may be able to identify years in which the price pattern will
 

deviate from the average and hence earn additional profits. Some traders
 

buy and sell continuously. Those who do so, however, will obtain about
 

the same returns as they would if th-y followed the rules outlined above.
 

Continuous trading in a period of rising prices leads to the same re

sults as 
a one-time purchase and one-time sale. This is demonstrated
 

mathematically in Appendix II.
 

The results of this simple simulation analysis indicate that there
 

is a considerable degree of risk associated with storage of cowpeas.
 

On the average, traders can expect to earn profits from storage, but
 

they may incur losses in a particular year if the seasonal price pat

tern is abnormal. The evidence suggests thaL trading in most markets
 

is reasonably competitive. This is consistent with other evidence, which
 

indicates that foodstuff traders are not exceptionally wealthy, and that
 

entry barriers are modest. But there may be exceptions to this generali

zation. Analysis of the kind that has been presented can be used to
 

identify markets in which storage margins may be excessive.
 



CHAPTER V
 

INTER-MARKET PRICE RELATIONSHIPS
 

Reported cowpea prices in the major markets in Nigeria were
 

analyzed in an attempt to determine whether or not there is evidence
 

of serious price distortions between markets. Under perfectly com

petitive conditions, price differences between markets are a function
 

of transfer coscs. For any two markets that engage in trade, the price
 

difference should be approximately equal to the transfer cost per unit
 

of product, while in markets that do not trade with each other, price
 

differences should be either equal to or less than transfer costs. If
 

the difference in price between any two markets exceeds transfer costs,
 

this is usually taken as evidence of imperfections in marketing or non

competitive behavior. If competition exists, alirt buyers will purchase
 

commodities in the lower-priced market and sell them in the higher

priced market as long as the price difference exceeds transfer costs.
 

This will tend to raise prices in the lower-priced market and depress
 

them in the higher-priced market. Under competitive conditions, one
 

also would expect prices in all markets to move together. Thus, two
 

types of evidence are examined in order to assess the competitiveness
 

of markets and pricing efficiency: first price differences are examined
 

in relation to transfer costs or the distance between markets (which
 

serves as a proxy for transfer costs); and second, the degree of corre

lation between price changes in the principal markets is examined.
 

Spatial Price Relationships
 

The analysis of spatial price relationships is based on reported
 

retail prices for from 14 to 17 markets for the period from 1959 through
 

1964 and 1970 through 1972. The years 1965-69 have been omitted because
 

of distortions in the data due to political unrest and the civil war
 

which took place during that period. Price data for northern markets
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were obtained from the Crop and Weather Reports first collected by the
 

Government of Northern Region and later by the governments of the states
 

that replaced the regional government. Corresponding data for southern
 

markets were obtained from the Federal Office of Statistics. The re

ported retail prices in all cases were converted into an equivalent
 

value per ton. It would have been preferable to base the analysis on
 

wholesale price data, but unfortunately, wholesale price information
 

had not been collected during this period. The principal limitations
 

of the data are: (1) possible errors in converting local retail units
 

to tons; (2) failure to collect price data at approximately the same
 

time for each market; (3) the small size of samples used to represent
 

prices in each market; (4) non-uniform quality; and (5) inadequate super

vision that could lead to false or inaccurate reporting.
 

Price differences between all the markets that logically can be ex

pected to trade with each other were calculated for every year for which 

reasonably accurate data were available. Ideally, these differences
 

should then be compared with transfer costs calculated for the same year. 

But transfer cost data were not available except for the year in which 

the study was conducted (1973). Thus, a two-step procedure was adopted. 

First, the data on transfer costs (which were collected for a period of 

6 months in 1973) were related to market distances to determine the nature 

of the relationship between distance and transportation costs; and second, 

price differences for each market in each year were regressed against 

the correspond ing distance between markets. The first relationship was 

examined in order to ascertain whether or not it was reasonable to use 

distance as a proxy for tr;nsportation costs. 

Transporta ion r:iLtes per passenger (Rp) and per sack ( s ) were re

gressed against mileage (.I). The results obtained from these two regres

sions werc as follows: 

(1) For the passenger rates 

R = 0.510 + 0.00567 M
 
p (1.918) (9.355) (t-values)
 

R2 = 0.695 

Se = 0.801
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(2) For the sack rates
 

R = 0.0996 + 0.00283 M
 
s (1.233) (15.331) (t-values)
 

R2 = 0.860 

Se = 0.244
 

These results indicate that the relationship between each of the
 

rates and distance is approximately linear and therefore the mileage
 

between markets can be used in place of transportation costs. The
 

scatter of the observations and the average relationship for each set
 

of data are shown in Figure 10. 

Price differences between markets were regressed against mileage
 

between the same markets to find out the average relationship between 

distance and price differences and what proportion of observed price 

differences appears to be associated with distance rather than other 

variables. The former relationship is measured by the slope of the re

gression coefficient attached to mileage, while the latter is measured 

by the squared coefficient of correlation (R2). More precisely, the 

relationship estimated was as follows: 

PD.. =a + b M.. + e
Ij 1. 

where PD.. = the mean absolute price differential between locations
:L 

i and j in any year 

M.. = mileage separation between i and j 

e = error tirm 

a and b are constants. 

The regression results for each year are shown in Table 12.
 

Except for the years 1.971 and 1972, the t-values for the coefficient
 

of the mileage variable indicate that the slope coefficients are signifi

cantly different from zero at the 5 per cent level. Thus, it may bc 

assumed that price differences and mileage are related. For all years, 

the sign of the coefficient of the mileage variable agrees with the hypo

thesized direction of its influence.
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Table 12. Results of Regressing Mileage Against Price Differences
 
Between Markets
 

a/ Number of -2 Mileage
 

Year- Observations R Coefficient3
 

1959 29 .35 .026#
 

1960 34 .52 .033#
 

1961 35 .36 .033#
 

1962 34 .40 .0330
 

1963 35 .50 .028#
 

1964 34 .63 .030&
 

1970 28 .17 .016#
 

1971 28 .06 .020*
 

1972 26 .05 .028*
 

# T value > 2.0. 

* T value > 1.5 < 2.0 

a/ The years 1965-1969 have been omitted because of distortions due to
 
political unrest and civil war. 

The mileage coefficients shown in Table 12 can be used to estimate
 

transfer costs, using, the data derived from the previous analysis of the 

relationship hetweeii transport costs in 1973 and mileage. The coefficient 

relating transport cost per sack of cowpeas to mileage was N 0.00283. A 

sack of cowpeas is approximately one tenth of a metric ton. Thus, the 

cost per ton mile is approximately N 0.0283. 

The foregoing estimate of transport cost per ton can be compared
 

with the average increase in price per ton based on the coefficients re

ported in the last column of Tablc 1Z. The average increment in price
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per ton mile (based or. averaging the significant coefficients in the
 

last column of Table 12) is L 0.0286. Note that the price differences
 

are in b per ton, while the cost data are in N per ton. Thus, the mileage
 

coefficient must be multiplied by two to convert it to naira per ton
 

(1 E = 2 N). The resulting figure (N 0.0572) is greater than the esti

mated transportation cost per ton of N 0.0283. The difference per ton
 

mile is N 0.0289. This presumably covers the cost of tile trader's labor
 

and other expenses incurred in moving commodities between markets.
 

In many cases, the trader accompanies the commodities he has te sell. 

The trader's own transportation costs must then be added to the transport 

costs for the commoaity. The owner's transport cost per unit of product 

shipped will decline as the volume transported increases. Assume the 

trader accompanies a shipment of 20 sacks or 2 tons. In this case, the 

cost of transportation for the trader would be spread over a two-ton load. 

This cost can be estimated based on the mileage coefficient of the passen

ger rate regression equation. The slope coefficient for this equation 

was N 0.00567 per mile. For a trader transporting two tons, this amounts 

to N 0.00284 per ton mile. Subtracting both the transport cost per ton 

for the cowpeas (N 0.0283) and the accompanying cost of the trader (N 

0.00284) from the increased price per ton mile (N 0.0572) leaves a 

residual of N 0.0261, which is approximately 3 kobo per ton mice. No 

precise information is available on other costs whiclh the trader incurs 

such as the cost of loading and unloading, loss in transit and payments 

to commission dl'en tS, but it is like]y that these costs would account for 

most of tht renain ing diffelrnce . Thus, it appears that price differences 

between markets are competitively determined and that arbitrage by traders 

is reasonably suCcessiul in keeping prices approximately in line with 

transfer costs. IL ,hould be kept in mind, of course, that the fore

going analysis is based On costs prevailing in the early 1970s and, there

fore, cannot be used to ascertain whether or not current price differences 

are in line wi ti cossts. 

The correlation coefficients shown in column three of Table 12 in

dicate that there is a substantial part of the variation in price differ

ences between markets that is not accounted for by differences in mileage. 

The correlation coefficients for the years 1970-72 are especially low; 
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those for earlier years are much higher. These "unexplained" differences
 

may be due to imperfect knowledge, errors in data, physical losses due
 

to theft, or the failure to take specific account of loading and unloading
 

costs which are not proportional to distance.
 

Market Integration
 

In a competitive market structure, prices in different markets are
 

expected to move together since all are influenced by the same set of
 

forces and are tied together by transfer costs. One method of indicating
 

the extent of market integraciou, is to compute bivariate correlation co

efficients (r) between prices at different locations and interpret this
 

as an index of market integraticn, The use of correlation coefficients
 

to indicate the extent of market integration is common (for example, see
 

Farruk, Chap. V; Gilbert, Chap. XI; Lele, Chapters land 4; and Jones,
 

1072, Chap. 6).
 

The method adopted for this study was to calculate the correlation 

coefficients between prices for each year of the data. This is differ

ent from the method used by Gilbert, Hays, Jones and Lele cited above.
 

These authors pooled the data for the entire period. By performing the 

analysis for each yez;r separately, differences between years or trends 

in the degree of integration from year to year can he detected. This in

formation is lost when the analysis is done using pooled data. 

The analysis of market integration was based on the same retail 

price se-'es as that used in the analysis of spatial price relationships. 

Results are reported only for the years 1959-65 and 1970-72 because of 

incomplete information for the years 1966-69. Retail prices in each mar

ket were correlated with those from every other market. 'lie distribution 

of simple correlation coefficients between markets is reported in Tabie 

13. For each year, the proportion of coefficients that exceed thtee 

critical vaLies was calculated. The lowest value (.576) is based on 

the 5 per cent level of significance, that is the value which the simple 

correlation coefficient must exceed to be significantly different from
 

zero at the 5 per cent level. The second critical value (.708) is the
 

boundary for a correlation coefficient to be significant at the 1 per cent
 

level. The final value (.9) was arbitrarily selected to indicate what
 

proportion of markets have a high degree of price integration.
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Table 13. Summary of Intermarket Price Correlations
 

Percent of bivariate correlation
Number of 

coefficients exceeding:
Number Intermarket 

Year of Markets Correlations .576!- .708s / .900 

1959 15 105 39 25 6
 

1960 17 136 22 8 0
 

1961 17 136 50 42 5
 

1962 17 136 68 43 2
 

1963 17 136 17 5 1
 

1964 17 136 31 14 2
 

1965 17 136 59 42 9
 

1970 15 105 43 28 9
 

1971 14 91 80 55 16
 

1972 14 91 o0 47 5
 

a/ The years 1966-1969 have been omitted because of incomplete data.
 

b/ Critical value for the correlation coefficient to be significantly
 
different from zero at the 5% level. 

c/ 	 Critical value for the correlation coefficient to be significantly 
different from zero at the 1% level. 

The proportion of markets with correlation coefficients exceeding 

either the 5 per cent or the I per cent level of significance varies 

great'.y from year to year. The years with a high proportion of signifi

cant corrlation coefficients are 1961, 1962, 1965, 1971 and 1972. The 

years with a low proportion of significant correlation coefficients are 

1960, 1963 and 1964. The post civil-war years generally show a higher 

proportion of coefficients significantly different from zero than the 
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years before 1966. The extensive improvement in roads that occurred
 

between these two periods probably has been a contributing factor to
 

improved market integration.
 

There was a marked decline in the proportion of significant co

efficients when the level of significance was raised from 5 per cent to
 

1 per cent. The proportion of all coefficients which exceeded the
 

critical values declined from 47 per cent at the 5 per cent level to
 

only 31 per cent at the I per cent level and to around 5 per cent when
 

the critical value was raised to .9. This is a much lower proportion
 

of markets with a high deg.we of correlation than reported by Lele;
 

however, her analysis was based on wholesale rather than ieail price
 

data and for wheat, rice and jowar, rather than a legume crop. Farruk,
 

using wholesale price data for rice in East Pakistan (Bangladesh) found
 

that about 80 per cent of the simple correlation coefficients exceeded
 

.8 (p. 60).
 

In a few in.sitances, negative correlation coefficients were obtained 

although they were not significantly different from zero at an acceptable
 

level of significance. The negative correlations may be attributable
 

to poor data or sampling errors although they may also reflect poor inte

gration between selected markets. For example, negative coefficients 

were obtain , in certain years for sucii markets as ibadan, Enugu and 

Port Harcourt, but there appears to be no s implie explanation for these 

results since the coefficients were not consistent from year to year. 

Differences in.the I)egree of Inteiratioi Wi thin and Between Regions 

In an attempL to determine whether or not the degree of integration 

varies among regions, markets were subdivided into two groups. Five 

markets werec ctctd to represent the North (Sokoto, Kano, Maiduguri, 

Zaria and Kaduirna); five more were selected to represent the South 

(ibadam, L.i g os, Benin, Enugn and Port larcourt). Bivariate correlation 

coefficients within and between these groups of markets were then cal

culated and grouped according to level of significance. The results for
 

the entire period are summarized in Table 14. The distribution of co

efficients for individual years is report.d in Appendix III.
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Table 14. Summary of Within and Between Region Intermarket
 
Price Correlations
 

. Betwee 
North South North and South 

Number of correlationsa/ 92 96 230 

Percent of correlation
 

coefficients exceeding:
 

.58 53 42 45
 

.80 14 28 15
 

.90 1 14 7
 

a/ Based on data for 1959-65 and 1970-72; the distribution of coefficients 
for individual years is shown in Appendix III. 

The proportion of coefficients exceeding the 5 per cent level (.58) 

was slightly higher during the period under review for the northern 

group of markets than for the southern group; however, the proTortion 

exceeding .9 t*.as higher in the South . Itnterregional coefficients in

dicate a fairly high degree of integration between the North and the 

South. [he proporLi oii af correlation coefficients exceeding .9 was 

higher betweiin the Nor th and South than withiin the North. These re

suits sug;esL t Lhat ho rzon La flows among surplus markets in the North 

are less wel I developed than north-south flows between surplus and defi

cit markets. Trade hCtween the North and South is more likely to occur 

than tr;de wi t Iithi the :orth. The foregoing results are consistent with 

those obtained bv ,ones (1972, p. 1.43) and Gilbert (p. 262) who found 

higher correl ation.s between northern markets and Ibadan than between 

markets within the same region. Improved market information might help 

to raise the level of market integration within surplus-producing regions. 

Data for all the years were combined for individual markets in an 

attempt to identify sitiuatioli: w,,here the degree of integration appears 

to have been relatively low during the period under review. This was 

done by calculating the proportion of correlation coefficients between 
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particular 	markets that exceeded the three critical levels described
 

earlier. The results for selected markets and only the intermediate
 

level of significance (the proportion of coefficients exceeding .8) are
 

reported in Table 15. The proportioi. of coefficients exceeding .8 is
 

relatively high for Kaduna with Zaria, Ibadan, Lagos and Benin, but not
 

with Sokoto, Kano and Port Harcourt. The high degree of integration
 

between northern and southern markets in the western region is facilitated
 

by a rail line and a modern highway which goes from Lagos, through Ibadan,
 

to Kaduna, and then on to Kano. It is surprising, however, that prices
 

in Kaduna and Kano are not more highly correlated. Kaduna, Zarha and
 

Kano have had good road connections for a long time. The lower degree
 

of integration between northern and southeastern markets (Enugu and
 

Port Harcourt) than between northern and western markets (Lagos and 

Ibadan) probably reflects the fact tha- road connections are more direct 

between the latter markets than the former. 

Table 15. 	 Proportion of Price Correlations Exceeding .8 Between 
Selected Markets, 1959-65 and 1970-72 

Percentage of Simple Correlation
 
Coefficients Exceeding .8
 

Northern Markets 
Kano 

Northern 
Zaria K

Markets 
aduna Katsina 

Southcrn Markets 
Ibadan Lagos Enugu 

Sokoto 0 17 20 27 9 18 0 

Kano - 25 10 18 9 18 10 

Zaria 25 - 56 20 40 20 11 

Southern Markets 

Ibadan 9 40 60 ' 11 - 64 33 

Lagos 18 20 70 22 64 - 33 

Fenin 10 22 40 12 40 40 22 

Port Harcourt 0 0 .10 11 10 10 30 

Only about 19 per cent of the intermarket correlations for the en

tire period exceeded .8, however, the results suggest a somewhat higher
 

degree of intermarket integration for cowpeas than for other commodities.
 

Hays, using similar data for millet and sorghum, found only 1 per cent
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of the intermarket correlations for these commodities exceeded .8
 

(p. 74). Similar results were obtained by Gilbert (pp. 248-250).
 

Cowpeas are more widely traded than are millet and sorghum and this
 

may account for the higher proportion of coefficients exceeding .8.
 

While the results for cowpeas suggest a higher degree of integra

tion for this commodity than for millet and sorghum in Nigeria, the
 

intermarket price correlations generally were lower than those obtained
 

by Lele for India and Farruk for East Pakistan. Part of the differ
ence may be attributable to the fact that they based their analysis
 

on wholesale rather than retail price data. 
 One might expect whole

sale prices to be more highly correlated than retail prices since traders
 

who deal between markets have much greater knowledge of wholesale than
 

retail prices. Low correlations also may be attributed to lags in
 

adjusting retail prices to reflect changes 
in wholesale prices, especially
 
/in more distant markets.- 8- Sampling errors, as pointed out earlier, and
 

the difficulty of obtaining a representative price for all retail sales 

likewise may have contributed to the low correlation coefficients ob

tained for some markets. 

One more test of market incegration was conducted using data col

lected for 6 markets in 1973. 9 / eeklv wholesale and retail price data 
were obtained from trade.rs and retail distributors. The results of corre
lation an;ilysis based on these two sets of data are shown in Table 16. 

High corrL'I;ltiens for both wholesale and retail prices prevailed 

among a thei alrkt,; ill thL' Nortil. The degree of integration was much 

less be tweeni northl,;n markets ;id ladan, for wheven olesale prices. Re

tail, priCe cerrlelt ion, for lb.Iadan wCre a11 negative. This may be due in 

part to the lag; il adjnst ing IrtLI il prices to changes in wholesale prices. 
The markets 'r0 widel s-eparated, and therefore a week may be too short 
a period to pcI-niL adjUstmlnts in retail prices to show tip in correlation 

8/ The relationship between prices in Sokoto and southern con
suming centers was tested by lagging prices in the consuming areas first 
by one month and then by two months. The one-month lag raised the propor
tion of correlation coefficients significant at the 5 per cent level very
slightly, but a lag of two months reduced the proportion of coefficients 
exceeding this level of significance.
 

9/ N.O.O. Ejiga collected the price data for all of the markets ex-
cept Zaria and Ibadan. 11.M. Hays was responsible for collecting the data
 
from Zaria and Q.B.O. Anthonio from Ibadan.
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Table 16. 	 Intermarket Price Correlations Based on Weekly Wholesale
 
and Retail* Price Data Collected in 1973
 

Markets Shinkafi Sokoto Zaria 	 Lafia
Jos 	 Ibadan
 

Shinkafi 1.00
 
(1.00)
 

Sokoto 0.89 1.00
 
(0.91) 	 (1.00)
 

Zaria 0.94 0.89 1.00
 
(0.97) 	 (0.93) (1.00)
 

Jos 	 0.92 0.86 0.93 1.00
 
(0.85) (0.83) (0.82) (1.00)
 

Lafia 
 0.87 0.77 0.91 0.90 1.00
 
(0.92) (0.86) (0.92) (0.90) (1.00)
 

Ibadan 0.65 	 0.67 0.75
0.53 0.73 1.00
 
(-0.30) (-0.27) (-0.25) (-0.29) (-0.21) (1.00)
 

* Correlations for retail prices are shown in parentheses. 

results. The higher correlations obtained with these data than with the 

data used in the preceding section is probably due in part to the use 

of weekly rather than monthly data, and to the greater accuracy of the 

1973 data, 	all of which were collected specifically for this study by
 

responsible individuals.
 

Summary and Conclusions 

An attempt has been made in this chapter to assess pricing effi

ciency in marketing cowpeas by analyzing intermarket price differences 

in relation to transportation costs and the degree of correlation that 

exists between prices in different markets. The evidence indicates that
 

intermarket price differences are related to transport costs; however,
 

there is a residual margin that is not explained solely by transport
 

costs. The level of market integration varies from year to year and is:
 

not uniform among markets. In some years, prices are highly correlated
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between markets, while in other years this does not appear to be the
 

case. Higher correlation coefficients were obtained with weekly whole

sale and retail price data collected for a small sample of markets in
 

1973 than for monthly retail price data covering a larger sample of
 

markets for the period 1959-65 and 1970-72. The poor quality of the
 

latter data may account for the low coefficients obtained for some
 

markets.
 

The analysis showed little evidence of serious departures from
 

results that would be expected under competitive conditions although
 

there were substantial "unexplained" variances in several of the mar

kets and for certain years. The performance of the system might be
 

improved by providing additional and more accurate price information,
 

basing price reports on standardized measures and quality, and improving
 

roads.
 



CHAPTER VI 

FARM-RETAIL PRICE RELATIONSHIPS
 

AND MARKETING MARGINS
 

In this chapter, farm-retail price relationships are examined in 

an attempt to ascertain whether there is evidence of "profiteering" 

by traders or distorctions in price relationships at various stages 

along the marketing chain. The analysis is based on a "snapshot" of 

price relationships and marketing margins at a particular point in time 

(1973) rather than over a period of years and for two principal locations 

(Sokoto-Shinkafi and Jos-Lafia), Weekly price data and interviews with
 

traders provided the information on which the analysis of intra-market
 

price relaLionships is based. 

Intra-Market Price Relationships 

Weekly farm, wholesale and retail prices were found to be highly 

correlated within each of the markets. Correlation coefficients between 

the 42 weekly price observat:ions at various stages of marketing are shown 

in Table 17. 

Table 17. Corrclation Coefficients Between Prices at Different 
arketing Stages 1.973 

Correlation Coefficients* 
Link and lple of I'rice (1) (2) (3) (4) (5) 

Sokoto-Sh i nka fi l ink 

Shinkafi price received by farmers (1) 1.00 
Shinkafi markeLt wIMl esale pri ce (2) 0.93 1.00 
Shi nkafi m)r,rkt re,tail price (3) 0.94 0.93 1.00 
Sokoto market wholesale price (4) 0.84 0.89 0.84 1.00 
Sokoto market re-tail price (5) 0.88 0.92 0.91 0.94 1.00 

Jos-l.a in;i link 

Lafia pricer rOceived by farmers (1) 1.00 
Lafia market wholesale price (2) 0.83 1.00 
Lafia market retail price (3) 0.88 0.95 1.00 
Jos narket wholesale price (4) 0.85 0.90 0.89 1.00 
Jos market retail price(5) 0.87 0.84 0.90 0.85 1.00
 

* Based on prices reported for each of 42 weeks during 1973. 

-58



-59-


The correlation between prices, as one would expect, decreases
 

slightly as one moves from rural to urban markets, i.e. from Shinkafi
 

to Sokoto, and Lafia to Jos; however, the correlation between retail
 

and wholesale prices in each of the urban markets was also quite high,
 

especially in Sokoto. This suggests there is very little lag in ad

justing retail prices to changes in wholesale and farm prices at each
 

of these two locations.
 

Gross Marketing Margins
 

The size of the marketing margin depends on what prices are
 

selected to represent farm, wholesale and retail prices. Since prices,
 

even at the same stage of marketing, frequently vary among traders, it 

is not easy to determine precisely the magnitude of the marketing 

marg in. 

A number of probleins were encountered in defining farm, wholesale 

and rUtaiil Urdinarily, one would expect farm prices be theOri('Ls to 

lowest, and ruLtail price. the highest prevailing in a given market, 

but this '.:l. ft, tilways the caIse. In markets where farmers sold part 

of their cr,,p di rect Iv to consutmer.;, they received what amounted to 

a rt'ta ii prick'., lut thi. prie was l inls Some cases than the prevail

iug wii, ltl/l u,, ll, pl'ict's -eporMted by traders who traveledri 

to iler' I't." [ it I ae wpea s illsome in,' t ances were less than 

tlo:;, \.' I ,,,', ,ci I ;us t.'t', !'etalilers, sometimesI me iveil. also, re

port id bu' iup i ,p.; at l.ss thal; w, Ileus.!e prices, especially early 

in tiWesciti, ,ThC tt".' bought thieir supplies directly from farmers. 

'Ia ik e tilln :,i ;is> ".', ttma ;t stage marketing,r tcl each of where 

dalta' ptrm i t ted, .,id ;,5> ;inwas Is i-i for market.t ma, la ated each based 

on the diflcrnc betweeH.n ll hi,,le:;t price prevailinjg in the market 

(usually'. t ii r.taiil price) ;Inl tli' farm price. In each case, margins 

were. esLbi;tL ,1 thwW ,l;i:i (f prict' differentials. The margins of 

rural t radrs aind farm-g)ate middlumen, for example, were estimated by 

diffli betwcen wholesaletaking thle ferece a',e rage farm and prices. The 

margins of other traders were estimated by subtracting the average 

buying price from their average selling price. In some cases, traders 

operated in two markets. Sometimes a dealer sold part of his crop 
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locally and the rest in an urban market. An attempt was made to segre

gate such sales and compute a separate margin for each. These compli

cating factors make it difficult to identify and compare margins among
 

traders in different ,.arkets.
 

Margin estimates were based on average price differentials pre

vailing for the entire period for which data were collected (42 weeks).
 

The results of these calculations are showa in Table 18. Because of
 

overlapping functions by traders, the margins calculated for each sub

group do not necessarily add up to the gross margin which was defined
 

as the difference between the highest average price prevailing in a
 

particular market during the period of the study and the average farm
 

price. Gaps in the data made it impossible to estimate a margin for
 

each type of trader at every location.
 

Rural and urban commission agents appear to operate on about the
 

same margin in all markets (about 1 N/ton). Farm gate middlemen's
 

margins (those obtained by rural wholesalers) also were remarkably
 

similar in both markets. The Jos urban wholesaler margin is high
 

mainly because it covers transportation costs incurred by traders who
 

travel to other markets to make their purchases. No estimate of the
 

wholesaler's margin at Sokoto was made as the period during which the
 

traders there reported buying and selling on their own account was con

sidered too short to be representative Cor the year. Retailers were
 

not included in the Shinkafi trader samples.
 

"Strangers' margin" refers to the difference between the price 

which retailers pay for cowpeas and the average wholesale price pre

vailing in the market. It is called a "strangers' margin" because it 

reflects the prices a trader coming from outside the market has to 

pay to obtain cowpeas. It also might be referred to as a "speculator's 

margin" because it is the amount which will be available to a speculator 

who buys and sells in the same location, a common practice in the area.
 

The similarity of estimates for this margin in both Jos and Lafia sug

gests that it is a relatively accurate figure.
 

A rural wholesaler who purchases from more distant areas will have
 

higher costs than one who buys locally. This probably accounts for the
 

difference in wholesale assembler margins between Lafia and Shinkafi
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Table 18. Cowpea Marketing Margins at Two Locations in Nigeria, 1973
 

Market Location Estimated Margin
 

and Trading Margin Skinkafi Lafia
 
-------------- N/ton----


Rural Location:
 

Rural commission agent 1 1
 

Bulking wholesaler 12 12 

1holesale assembler 13 4 

Rural retailer * 26 

a
Strangers' margin * 8 

Gross margin b 24 33
 

Urban Markets: Sokoto Jos
 

*cUrban wholesale-

Urban commission agent 1.5 1
 

Urban retailer 12 
 12
 

Strangers' margin a, 8 

Gross margin 54 67 

Insufficient data to compute a margin. 

a The difference between the average wholesale price and retailers' 

buying prices. 
b Difference between the highest average price prevailing in the 

market (wholesale or retail) and the average farm price. Individual 
trader margins do not add to gross margin because of overlapping 

functions (see text). 

c Includes transportation cost from rural areas. 

since more of the traders in the latter market made purchases in mar

kets other than Shinkafi. Vh1olesale assemblers in Shinkafi also were 

more likely to hold cowpeas fo-" longer periods before selling which 

widened the margin between the average buying and selling prices. Thus, 

the margin reflects in part a payment for storage. 

Urban retail margins were the same in both Sokoto and Jos. Re

tailers in these markets bought supplies from traders coming directly 

from rural areas, whereas in the rural market of Lafia, retailers tended 
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to buy at least part of their supplies directly from farmers. Thus, the
 

higher margin in Lafia reflects the cost of transportation plus what
 

amounts to a wholesaling margin as well as a retail mark-up.
 

Whether the gross margin is excessive is difficult to judge because
 

no cost data were available with which margins might be compared. One
 

can, however, compute the gross margin as a percent of the retail price
 

and compare it with the proportion that goes to middlemen handling other
 

commodities. In a similar analysis of trader margins based on data col

lect2d in 1971-72, Hays estimated the gross margin (retail less farm
 

price) for millet and sorghum in the Zaria market (an urban market) and
 

found it to be around 31 per cent (pp. 58-68). The gross margin for
 

cowpcas was 26 per cent of the retail price in Sokoto and 30 per cent
 

of the retail price in Jos. Jones reported that the gross margin for
 

yams and gari in the Ibadan market varied from 20 to 30 per cent, and
 

for maize from 40 to 60 per cent (1972, p. 115). Thuzs, in comparison
 

with other crcps, the total marketing margin for cowpeas appears reason

able.
 



CHAPTER VII
 

SUMMARY AND CONCLUSIONS
 

The main objective of this study was to describe and evaluate the
 

traditional marketing system for cowpeas in Nigeria.
 

The channels and participants identified show that the system
 

effectively links the surplus producing areas and the deficit areas
 

of the country. The distribution system shows a high degree of organi

zation and specialization among middlemen which is contrary to the
 

general belief that the system lacks organization.
 

Data on the average level of use of storage facilities indicate
 

that storage capacities for cowpeas are adequate even though the quality
 

might be deficient. The flexibility in capacity ,::pansion was indicated 

by traders erecting private facilities for rent and by the widespread 

use of dwelling houses for storage by farmers and traders when the need 

arises. Traditional storage facilities were found to be cheap to erect 

an, maintain. 

DIamage loss and interest costs account for a high proportion of 

total storage costs. The average physical loss was found to increase 

during the period cowpeas were held in storage and to reach a maximum 

of around 6 percent by weight. Storage was not found to be profitable 

in 1972-73 unless cowpeas were held for a period of at least 6 months. 

Farmers and trader-; held 110 inventories from one year into the next be

cause of the high cost of ,:toring for the additional time that would be 

required to avoid depressed prices at harvest and in the following months, 

and because of the high risk of storage losses. Uncertainty with respect 

to next year's hiarvst and the high variability in cowpea prices from 

year to year tend to discourage farmers and traders from attempting to 

store from one season to the next. 

Farmers stolre substantial quantities of cuwpeas during the early 

part of the marketing season; later they are transferred to intermediate 

handlers. Rural traders were found to be the principal storers of cow. 

peas although sonic speculators in urban areas al o store small quantities. 
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A decision rule was tested to determine whether it would be profit

able to acquire stocks every year during the month in which prices average
 

the lowest, over a period of years,and to sell in the month in which
 

prices reach their highest level. The performance of such a decision
 

rule was tested using actual price data for the period from 1958 through
 

1972. On the average, stocks should have been held about 8 months to
 

achieve maximum gains. If a farmer or t.rader had followed this rule,
 

the number of "loss" years would have been about equal to the number of
 

"profit" years; however, the average price increase over the period ex

ceeded the average cost of storage, thus indicating that profits were
 

potentially greater in years of gain than than were losses in years when
 

prices failed to rise by enough to cover storage costs. The empirical
 

evidence indicates that there is a high degree of price variability from 

year to year which means that a farner or trader cannot be assured of 

profits from storage ever\ year. 

Pricing efficiency was evaluated in a number of ways. Price differ

ences between markets were compared with transfer costs and correlated 

with distance to ascertain how much of the difference in price between 

markets was associated wi th distance. in addition, bivariate correlation 

coeff ic Ient, were calcol iated using retail price data to determine the 

degree of integ,,raLion in prices l)etween market.-. Spatial price relation

ships were rt latcd to trains.fer costs and to distance, but in several 

years there was a substantial uneX plained residual which may have been 

due to poor data or tle faii ure to include other costs not related to 

distance. I'rice correlatiMs tended to be higher between surplus and 

deficit areas than within surplus-producing regions. This reflects the 

fact that nLrth-sotI th trade in cowpeas , espec ially with markets in the 

Southwes tern patrt of the country, is well organized. 

Weekly wholLsale and retail pr ice data were col lected in 1973 for 

two locat ios in northern Nigeria. These data showed a high degree of 

correlation between prices at different stages of marketing and between 

nearby rural and urban markets. 

Marketing margins accruing to various middlemen also were estimated. 

The results showed a fair degree of consistency in the margins of the 

same class of traders in different locations. The average gross mprgin
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as a percent of the retail price in the markets studied was lower for
 

cowpeas than for other food crops. 
 It was not possible to determine
 

whether or not margins were "excessive" because of the lack of accurate
 

cost information.
 

The picture that emerges from the various analyses is that the
 

traditional food grain marketing system (at least as 
identified for
 

cowpeas) operates in a competitive manner. The pricing efficiency
 

analyses showed a fair degree of pricing efficiency. But pricing effi

ciency is not the same as operational efficiency. 
 Indeed, operationally,
 

the system may be inefficient as evidenced by the high degree of damage
 

to cowpeas which are stored for any extended period and high transfer
 

costs between rural and urban markets. What the results of the various
 

analyses indicate is that for the prevailing level of technology and
 
institutions, 
the pricing mechanism is fairly efficient and competitive. 

One of th- important conclusions that emerges from the study is 
that effor _s to increase marketing efficiency should receive high pri
ority. it is more important to remove the basic constraints that reduce 
efficiency than it is tr, attempt to reorganize the system while leaving 
the basic constraints unchanged. Efficiency can be improved by doing 
something about transport, storage and processing facilities, inadequate 
market informiation, non-standardized weights and measures and credit 
arrangements. The efficienc' Of any market system, whether private, 
public or cooperative will still be low unless these basic constraints 

are removed. 

Public policy makers should concern themselves more with the opera
tional aspects of the food distribution system than with pricing per se. 
Prices appear to be reasonably well integrated and related to costs. 
Efforts directed at providing improved roads and services are likely 

to yield greater dividends than direct government intervention or in

volvement in marketing and pricing. 
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APPENDIX I
 

MEAN AND STANDARD DEVIATION OF RETAIL COWPEA PRICES
 

Year Data 


1959 Mean 


s.d. 


1960 Mean 


s.d. 


1961 Mean 


s.d. 


1962 Mean 


s.d. 


1963 Mean 


s.d. 


1964 Mean 


s.d. 


1965 Nean 


s.d. 


1966 Mean 


s.d. 


1967 Mean 


s.d. 


1968 Mean 


s.d. 

1969 ,ean 

S.d. 


1970 Moe.-n 

s.d. 

1971 Mean 


s.d. 


1972 Mean 


s.d. 


(b PER TON) 1959-1972
 

Markets
 
Sokoto 
 Kano Zaria Maiduguri
 

34.50 31.92 


6.59 4.46 

27.25 28.33 
 32.42 29.08
 

1.87 3.70 
 5.00 5.16
 

27.17 32.25 
 33.83 33.58
 

5.49 5.01 8.37 
 7.82
 

43.58 47.17 54.83 
 59.00
 

15.71 14.35 
 15.24 13.34
 

23.83 27.33 
 30.92 27.17
 

4.63 3.80 
 3.60 8.96
 

24.42 20.58 
 23.92 19.25
 

5.38 6.23 
 7.67 6.59
 

37.33 37.50 
 45.17 39.50
 

10.66 8.81 
 10.67 21.32
 

71.89 59.00 
 74.00 108.44
 

19.29 26.47 
 23.98 50.96
 

36.80 34.00 
 41.00 62.90
 

10.35 6.13 
 4.06 10.37 

-- 62.13 

-- 21.34 

50.75 49.92 60.58 

18.75 11.87 20.06 


46.67 48.25 52.33 
 47.75
 

8.76 6.40 11.67 3.49 
116.83 100.08 
 104.00 104.75
 

36.36 40.00 
 17.15 39.89
 

122.17 123.17 
 140.67 -

34.28 
 16.89 
 30.04
 

s.d. = Standard deviation. 

= No data. 
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APPENDIX II
 

STORAGE DECISION RULE
 

We wish to show that continuous trading in the period of rising
 

prices leads to the same results as a one-time purchase and one-time
 

sale decision rule.
 

Let Xij be the price in year i and month j.
 

Let the month (column) of highest sum of monthly prices and hence highest
 

average price be month (column) r. Similarly let the month (column) of
 

lowest price be month (column) .
 

Under the one-time buying and one-time selling rule, buying takes
 

place in month t and selling takes place in month r. For any given
 

year i, the difference between buying and selling prices is
 

X.ir - X.
 
it
 

Under continuous buying and selling, the sum of the price differ

ences in buying in month j and selling in the next month j + 1 in any
 

given year i is 

r - I
 
(Xi,j+l - Xij)
 

j = t 

The suunation goes from t to r - i because month r is the highest 

price month and only sales are made in month r. Any purchase in month r 

for future sale will not be rational. 

We want to prove that for any given year i 

r - I
 
=
Xir-_Xit > (X 1,j+]. - X ij ) 

j =t 

where i 1, 2, ... , n 

j 1, 2..... ...r, ... ,12 
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Expanding the right hand side (RHS) term
 

(1r- 1 

RHS= (Xi, j+l Xij) 

J =t 

= (Xi,t+ - Xit) + (Xi,t+2 - Xi,t+I) + (Xi,t+3 - Xi,t+ 2 ) 

+. ...... + (Xi,rI - Xi,r_2) + (Xir - Xi,rI)
 

ir it 

When the parenthese, are removed, all the terms cancel out except (-Xit) 

in the first parentheses and (+Xir) in the last parentheses. If it 

holds for any given year i, then it holds for all years i = 1, 2, ...,n. 

That is, the one-time buying and selling decision rule has the same out

come as the continuous buying and selling rule. 
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APPENDIX III 

SUMMARY OF WITHIN AND BETWEEN REGION 
INTERMARKET PRICE CORRELATIONS 

Year 

Within the North 
Correlation 
coefficients 
equal to or 

Total greater than 
No. a 0.58 0.80 0.90 

Within the South 
Correlation 
coefficients 
equal to or 

Total greater than 
No.- 0.58 0.80 0.90 

Between 

North and South 
Correlation 
coefficients 
equal to or 

Total greater than 
No. a 0.58 0.80 0.90 

1959 6 1 0 0 10 3 1 0 15 5 2 2 

1960 

1961 

10 

10 

3 

5 

0 

1 

0 

0 

10 

10 

1 

3 

0 

1 

0 

1 

25 

25 

3 

9 

1 

5 

0 

2 

1962 10 8 4 0 10 7 3 0 25 12 2 1 

1963 10 2 0 0 10 0 0 0 25 2 0 0 

1964 10 4 1 0 10 1 0 0 25 7 0 0 

1965 It 10 5 1 10 7 6 0 25 19 13 5 

1970 10 3 0 0 6 3 3 3 20 12 2 0 

1971 10 8 1 0 10 10 10 8 25 23 12 6 

1972 6 5 1 0 10 5 3 1 20 12 7 1 

Tota. 92 

1.00 

49 

53 

13 

],,4 

1 

1 

96 

100 

40 

42 

27 

28 

1.3 

14 

230 

100 

104 

45 

44 

19 

17 

7 

a/ The years 1966-1969 have been omitted becaulse of incomplete data. 
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