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Cowpea Supply and Demand in West and Central Africa

Abstract

Cowpea (Vigna unguiculata (L.) Walp) is the most economically important indigenous African legume crop. Production, marketing and trade information on cowpea are necessary to promote trade, and guide research and policy. Using data from the FAO, national statistics and the Bean/Cowpea Collaborative Research Support Program (CRSP), this paper consolidates information on cowpea production, marketing and trade in West and Central Africa and examines the effects of grain characteristics on prices.

In the 1990s West and Central Africa annually produced about 2.6 million t of cowpea on 7.5 million ha, accounting for 34% of the world’s production and 59% of area. Niger, Burkina Faso, Benin, Mali, Cameroon, Chad and Senegal are net exporters; Nigeria, Ghana, Togo, Côte d’Ivoire, and Mauritania are net importers. Official sources show at least 285,000 t of cowpeas were shipped between regions in 1998.  Tarriffs, fees, high transport costs and other factors constitute constraints to cowpea trade. 

Seasonal supply, size, color and the level of insect damage of the grains explain between 63% and 97% of price variability in selected markets in Cameroon, Ghana, Senegal and Nigeria. Consumers are willing to pay premiums ranging from 0.67% to 2.0% of the average price for each gram increase in 100 grain weight. Purchasers discount from the first bruchid hole observed.  In Ghana, consumers pay a premium for black eyed beans while those in Cameroon discount black eyes. Crop production research should focus on developing a portfolio of varieties that reflect the diversity of regional preferences for cowpea grain characteristics.

Keywords: Supply, demand, consumer preferences, grain characteristics, hedonic price model.

1. Introduction
Cowpea (Vigna unguiculata (L.) Walp) is a source of relatively low cost, high quality protein (Dovlo et al., 1976), and for many West and Central African farmers a major cash crop. As production and consumption do not occur simultaneously, producers and traders need efficient storage and transportation systems to ensure timeliness of cowpea availability for consumers. Consumers, on other hand, want to buy cowpeas at the cheapest cost without compromising quality characteristics such as texture of the skin, color of eye and ease of cooking. Production and marketing are, therefore, inseparably linked. Information on cowpea production, marketing and trade is important to all stakeholders; producers, traders, warehouse operators, transport owners, consumers, and policy makers. 

Worldwide, an estimated 7.6 million t of cowpea is produced annually on about 12.8 million ha (Table 1). About 64% of that area is in Africa, 21% in the Americas and the rest in Europe and Asia. Nigeria is the largest cowpea producer accounting for about 22% of the total, followed by Brazil which produces 10% on 1.144 million hectares annually (Pereira, et al., 2001). Niger accounts for 5%. Cowpea area and production figures for the United States as a whole are not well known but can be put in three categories. During the 1990’s, about 21,000 ha of cowpea were grown annually for commercial dry grain production, mainly in California and Texas, with about 41,000 t of dry grain produced annually (Hall et al., 1996). About 11,000 ha of cowpea were grown per year for frozen and canned southern peas, mainly in the south eastern U.S., and about 30,000 ha of cowpea grown in home gardens mainly for fresh southern peas, but with some dry grain production. 
In Africa information on cowpea marketing and trade is lacking and data on cowpea production economics scattered.  In part this is because marketing research has focused on export crops such as cocoa, coffee, cotton, and groundnut, and to a lesser extent cereals (van der Laan, 1999). This paper presents information on both cowpea production and marketing. It is hoped that it will: (a) promote inter-regional trade by identifying surplus and deficit regions and potential barriers to trade, and (b) guide breeding efforts by providing information on grain characteristics that command premiums or suffer discounts in the market.
2. Data sources

The two main sources of data for this paper are: the FAO (FAO, 2000) complemented by the statistical service departments of various countries, and information collected by the socioeconomics group of the Bean/Cowpea CRSP.  Production data provided by individual governments can be inconsistent. Many consider cowpea a minor crop, and cowpea data are often aggregated with that of common bean. Methods of data collection vary widely, especially when cowpea is intercropped with other species. For example, in Niger a ha of millet-cowpea intercrop has usually been counted as one ha of each crop in the national statistics. In contrast, cowpea statistics in Cameroon adjust the area to a “monocrop equivalent” based on the density of cowpea relative to the other species. Most countries submitting data to the FAO seem to be counting total area, but this is often not explicit. Data from Nigeria, Niger, Mali, Senegal, Mauritania and Burkina Faso are regularly submitted to the FAO, but those from Ghana, Benin, Togo, Côte d’Ivoire and Cameroon are not. For the latter countries the data reported here are from national statistics or key informants. Small amounts of cowpea are also grown in Gambia, Guinea Bissau, Guinea, Sierra Leone and Liberia, but there are no data available on the area planted or quantity produced. 

The Bean/Cowpea CRSP has been collecting data on cowpea market structure and trade in West and Central Africa since 1996. As part of this program, a cowpea price and quality study is being conducted in Cameroon, Ghana, Senegal, Niger, Nigeria and Mali. The same data collection protocol has been used to facilitate cross-country comparisons. Five samples of cowpea are randomly purchased from selected markets each month. Price and some characteristics of the vendor are noted. The size of grain, testa color and texture, eye color and damage levels were recorded.  In Cameroon, data were collected in Maroua, Salak, Banki and Mokolo from 1996 to 2000: in Ghana, in Tamale, Bolgatanga and Wa markets from 1997 to 2001; and in Nigeria, in Lagos, Kano and Maiduguri from 1998 to 2001. Senegalese markets were covered from 1998 to 2001 at two locations in Dakar (Castor and Tilene) and one each in Bambey, Nioro, Sagatta, and Mpal. In Mali data collection started in 1999 in Medine, Grande Mosquée and Sabalidougou markets. In Niger data collection started in 1999 in Niamey in the Petit Marché and Wadata market, and in 2000 in Maradi. 

3. Cowpea production and demand 

3.1 Production level
While cowpea is grown throughout West and Central Africa, its adaptation to drought makes it especially important for the Sahel (Figure 1). Overall, three main production zones can be identified: a primary production zone lying between the 300 mm and 1,000 mm annual rainfall; a secondary zone between 1,000 mm and 1,400 mm rainfall; and a tertiary zone above 1,400 mm annual rainfall. Compared with on-farm experimental yields, reported average yields in Table 1 are low (Table 1). The relatively high average yield for Cameroon is probably due to use of monocrop equivalent area in estimations, and may be misleading. In Nigeria, Singh (et al., 1997) reported on-farm trials yields of 2.8 t ha-1, while in Burkina Faso, reported average yields are about 83% less than experimental on-farm trial yields (SAFGRAD, 1998). Nambou et al., (1999), reported 2.0 t ha-1 in Togo, compared with 0.24 t ha-1 at the farm level and in Ghana, the estimated researcher-managed on-farm yields of 1.8 t ha-1 is more than double the average farm level yields (SARI, 1999). Reasons for the low yields in most countries include use of low yielding traditional varieties, poor soil fertility, unfavorable weather, and insect pests and diseases (Sawadogo, et al., 1985; Diehl and Sipkins, 1985; Montimore et al., 1997; Blade et al., 1997). 

Between 1990 and 1999, West and Central Africa annually produced 2.6 million tons on 7.5 million ha, or about 59% of the world’s harvested area. Nigeria, the largest cowpea producer in the world, accounts for about 65% of the region’s supply and Niger, the second largest producer in the region, and third in the world, 15% (Table 1). The remaining 20% was produced in Burkina Faso, Mali, Benin, Ghana, Cameroon, Togo, Senegal, Chad, Côte d’Ivoire, and Mauritania (in order of relative importance). It should be noted the FAO shows a production in Burkina Faso of about 12,000 t/year.  This is implausibly low, especially because it would result in Burkina Faso being a net importer of cowpea.  Burkinabé researchers have made alternative estimates ranging from 170,000 t to 244,000 t annually, which appear high and inconsistent with other information.  The estimate used in Table 1 is based on information from Ouedraogo et al. (1997) which indicates that cowpea production is usually about 15% of that of sorghum. 
Production costs for cowpea vary depending on the technology used (in particular, varieties, fertilizer, tillage and pest management). Examples drawn from Bean/Cowpea CRSP studies and other sources show that labor often accounts for over 70% of the total cost of production (Table 2). Cowpea production appears generally profitable, but returns vary widely from place to place.
3.2 Cowpea demand

In West and Central Africa cowpea grains are primarily in demand for human consumption. They are used in over 50 different dishes in both whole grain and milled forms (Dovlo, et. al., 1976). Boiled whole grains are sometimes eaten with oil and seasoning, but more common uses of whole grains are mixtures of cowpea and cereals (e.g. rice and beans) and as an ingredient in soups or stews. Important grain characteristics required for these uses are absence of weevils, sweet taste, high swelling capacity, and quick cooking to save on fuel. The most common use of milled cowpea in West Africa are fried cowpea balls called “akara”, “kosai”, “akla” or “accara” and steamed cowpea cakes called “moin-moin”, “ole-le”, “allele” or “tubani”. (see also Phillips et al. this issue)   For these uses, Dovlo et al. (1976) noted that the cowpea should be easily dehulled and fast grinding, as well as having high foaming capacity and short soaking time. Demand for industrial processing is negligible and largely limited to the use of small quantities of cowpea in Senegal and Ghana for crackers, composite flour and baby foods products. 

Consumption demand was estimated using per capita consumption and population (Table 1). Recent data on per capita consumption show similar consumption values for Ghana (SRID, 1999), Togo (DSID, 1999) and Benin (Service de la Statistique, 1999) (Table 1). Coulibaly (1999) reported 1.5 kg capita-1 year-1 for Mali, while Sawadogo and Kazianga (1999) estimated 20% higher for Burkina Faso than Mali. Estimates for Niger, Cameroon, Senegal, Chad and Côte d’Ivoire are based on informal observations (Table 1). Nigeria was assumed to account for the residual demand in the region, which worked out to be 18 kg capita-1 year-1 since earlier estimates of 23 kg year-1 (Williams, 1974) and 36.9 kg capita-1 year-1 (Kormawa et al., 2000) resulted in a large regional deficit that was not consistent with other information. Seed demand was estimated using seeding rates and total cropped area in each country.  Nigeria accounts for 84% of the total demand for the sub-region but a deficit of 22% remains. Ghana faces the largest percentage deficit (67%), followed by Côte d’Ivoire with 29%. In contrast, Niger produces three times more cowpea than demanded domestically and Mali almost six times more (Table 1).
4. Interregional cowpea trade in West and Central Africa

Traditionally in West Africa protein products move south to the humid areas where it is difficult to produce legumes and livestock because of pests and diseases, while carbohydrates move north.  Cowpea is actively traded from West to Central Africa because of the comparative advantage that drier areas of West Africa have in protein production. At least 285,000 t of cowpea are shipped between countries in the region each year (Table 3 and Figure 2). This is probably an underestimate because the official sources on which the estimate is based do not capture data on all flows. In 1998, Burkina Faso imported about 8,000 t from Niger and exported a total of 5,500 t to Togo, Côte d’Ivoire, Ghana and Benin. Côte d’Ivoire imports from Mali and exports to Ghana. In addition to imports from Burkina Faso and Côte d’Ivoire, Ghana also imports from Togo and Niger. In 1998 an estimated 7,000 t of cowpea was imported from Niger. It is estimated that Nigeria’s average annual imports of 260,000 t year-1 from Niger accounts for about 73% of Niger’s surplus production. Nigeria’s other sources of imports are Cameroon, Chad and Benin. Cowpea trade between Nigeria and Benin is bilateral.  Togo and Ghana, and Ghana and Benin trade bilaterally, as well. Gabon depends on Cameroon, Togo, Benin and Nigeria for cowpea. Mauritania, Gambia and Guinea Bissau rely on Senegal.  

Cowpea trade in West and Central Africa is clustered around Senegal and Nigeria. Senegal exports to its neighbors to the north and south. In contrast, Nigeria imports more from its neighbors than it exports. In an analogy to a watershed, grain marketers sometimes use the concept of a “grainshed” to describe the geographic pattern of grain from outlying areas pulled into demand centers. Using this analogy, the cowpea trade among Nigeria and its neighbors might be labeled the “Nigerian cowpea grainshed”. Similarly, the cowpea trade between Senegal and its neighbors forms a separate “Senegalese cowpea grainshed”. When weather influences supply, some cowpea occasionally moves from Mali to Senegal or vice versa, but markets in these grainsheds are largely independent of each other.

4.1 Potential barriers to trade

Tariff and non-tariff barriers both constrain interregional grain trade, increasing the costs of trade and reducing, or even diverting trade. Some governments levy taxes and duties on grain imports, some of which are preferential and apply only to non-members of a particular trading area. Ghana, Togo, Benin, Nigeria, Niger, Mali, Senegal and Burkina Faso for example, belong to the Economic Community of West African States (ECOWAS) while Cameroon and Chad belong to Communauté Economique et Monétaire de l’Afrique Centrale (CEMAC). Within each community, agricultural products are tax exempt but imports from non-community states are taxed at different rates. For instance, in Ghana and Nigeria, ad valorem customs duties of 25% and 40%, respectively are imposed on imports while in Togo, Benin and Burkina Faso levies and tariffs total 48%, 18% and 35%, respectively (Langyintuo, 2001). Cameroon and Gabon impose 50% tariffs on imports from non-CEMAC countries. Additionally, exporters must sometimes pay unofficial charges of up to 14% of the market price of cowpea (Langyintuo, 2001). 
All ECOWAS and CEMAC member-countries implement Sanitary and Phytosanitary (SPS) regulations contained in the Plant Protection Act No. 10 of 1996 (Olembo, 1999), with any grain known to carry foreign pests and disease banned from entering the country. Consequently, grain meant for export to these countries must be inspected and a phytosantitary certificate issued. The common cowpea weevil (Callosobruchus maculates) is tolerated in up to 10% of grains, between 10 and 50% infestation, the grains are treated before release, but above 50%, they are destroyed. However, the interpretation of these regulations is in the hands of duty officers and thus can impact trade. 

Transport is an important factor linking surplus and deficit regions. The type and efficiency of the transport system is important in determining spatial arbitrage. Grain transshipment in West and Central Africa is mainly by truck, railway or boat as detailed by Langyintuo (1999, 2000, 2001), Faye (2001) and Lowenberg-DeBoer (2001). In principle, the cheapest means of ground transport is the railway, but its availability is limited by region. Railway services only exist between northern and southern Cameroon, Ouagadougou (Burkina Faso) and Abidjan (Côte d’Ivoire), and Bamako (Mali) to Dakar (Senegal). Ocean shipping is of lower cost than trucking, but for cowpea it is regularly used only for shipping to Libreville (Gabon) ports Togo, Benin and Cameroon.  Trucks and semi trailers are the most popular means of transport but are relatively more expensive and inefficient compared to rail and boat. Rates and per unit charges on bad roads are 100% or more higher than on good roads (Sawadogo and Ouedraogo, 1997; Langyintuo, 1999). 
Among commonly known non-tariff barriers are language and cultural differences, transportation services, governmental regulations on imports, and monetary exchange rates. For any kind of market transaction to occur, potential buyers and sellers must be able to communicate with each other. Where interpreters are needed, transaction costs are increased. Fortunately, the multiplicity of languages in West and Central Africa is of less consequence to grain trade because of common cross border languages, such as Hausa in Northern Nigeria and Niger and Yoruba in Nigeria and Benin. 

5. Cowpea Marketing in West and Central Africa

5.1 Market structure

Grain marketing is organized in formal and informal market places, with the latter not officially recognized and therefore not subject to most government controls. It may be a group of women who assemble every week in the center of a village or who buy from farmers on roadsides. Farmers may accept lower prices because they are unaware of the market prices or because they lack the time, money or means to efficiently transport the product to the market. Formal market places are designated locations managed by public organizations. 
Cowpea passes from farmer to consumer through various market channels. In Benin, Togo, Burkina Faso and Ghana, farmers typically sell their marketable surpluses to rural assemblers, who in turn sell to urban wholesalers directly or through commission agents. Commission agents sell grains on behalf of their clients, and provide storage but do not take any price‑risks.  Commissions vary from country to country but are usually in the neighborhood of 2% of the wholesale price, a third of which contributes directly to storage cost.  

In general, wholesalers hold large stocks for sale to retailers when prices are high enough to pay for the cost of procurement, storage, handling and a margin for profit.  They may be categorized into small or large wholesalers depending on their working capital. Small wholesalers commonly handle smaller volumes and use markets in the vicinity of their homes. Large wholesalers are fewer in number than small wholesalers but trade in large volumes, and  often maintain a network of agents to supply them with grain. They may also be involved in the importation or exportation of maize, groundnuts, and other grains. 
Retailers procure their grains from wholesalers or commission agents for sale to consumers in smaller quantities. They often operate in a single formal market, though in some cases they might have an itinerary of small markets that they visit over the course of a week. At harvest time they sometimes purchase directly from farmers and resell. 
In Nigeria, Ghana, Togo, Benin and Burkina Faso, grain traders constitute themselves into commodity-based associations to promote better marketing conditions and discuss general guidelines for grain pricing. The constituted executive bodies are responsible for conveying their grievances to the appropriate government body.

The organization of traders in Kano’s (Nigeria) Dawanau market, the largest cowpea market in the world, is distinct from other trading organizations. Cowpea dominate grains marketed and constitute about 50% of the total grain volume handled. Traders are organized into a formal market union, ‘Dawanau Market Development Association’ comprised of smaller associations such as Dawanau Farm Produce Merchant Association (dealing with farm produce), Restaurant Owners Association, a Transport Operators Association, etc. The principal role of the main union and its constituent associations is to negotiate with the government over issues such as taxes and market infrastructure. The union also facilitates cooperation with traders from other parts of the country, who also form themselves into unions or associations.
A high percentage of the cowpea sold by farmers in north central Nigeria pass through the Dawanau market. Langyintuo (2001) estimated 50 to 100 large-scale, independent grain and cowpea traders operating in the Dawanau market. About 10 of them specialized in the importation of cowpeas from Niger. They either travel to Niger or order through agents. Maize constitutes about 15-20% of the total grain volume, sorghum slightly under 10%, millet and wheat each 10-15%, whereas the sale of rice is negligible. Apart from equity capital, traders depend on loans from moneylenders, and friends. Traders also rely on their colleagues, farmers or government sources such as radio and published bulletins for market information. 
5.2 Product homogeneity

Varieties of cowpea differ in testa characteristics, grain size, and skin and eye color. Although the number of varieties exported by any country is usually limited to one or two, up to nine different varieties may be on sale in a domestic market. In the markets monitored for price and quality data by the Bean/Cowpea CRSP, the predominant grain color is white (Table 4). In Ghana, consumers in the Wa market prefer mottled colored grains which accounts for the 10% of “other” colors in table 4. Many of the consumers from Maiduguri State (Nigeria) prefer the brown or red cowpea varieties such as Jan Borno or Jan Tchadi. 

The importance of testa texture varies by country. In Ghana, the cowpea grains are mostly smooth textured with a small variation at Wa where 24% are rough. In contrast, cowpeas sold in northern Cameroon are rough textured except at Mokolo where 11% are smooth, reflecting the importance of traditional, small grained, smooth testa varieties in that isolated region of the Mandara Mountains. Seventy nine percent of the cowpeas sold in Mali and 64% of these sold in Senegal are rough textured. In cowpeas rough skin texture is linked to the type of foods prepared and to storage conditions. Rough skinned cowpeas are easier to dehull and therefore easier to use for those dishes that traditionally require removal of the testa, for example kosai and moin-moin. Smooth skinned cowpeas tend to be more common in humid areas where storage conditions are poor. Langyintuo (1999) noted that under the relatively humid conditions in Accra (Ghana) smooth skinned cowpea produced locally store over twice as long as rough skinned cowpea imported from Niger and Burkina Faso before becoming mouldy. 

There is high variability in cowpea grain size (Table 5). Compared to those in Senegal and Nigeria, grains in Mali and Ghana are about 30% smaller mainly due to varietal differences. Cowpea grain eye color preference also relates to its intended use. In Ghana, and Mali cowpea are predominantly black-eyed, whereas in Cameroon this trait tends to occur in less than 50% of the cowpea sold. (Table 4). In Cameroon, the demand for fried cowpea balls (or “akara”, “kosai”, “accara”, or “akla”) without black flecks influences the choice of the grain eye color. At the market level in Tamale and Bolgatanga markets in Ghana, 89% and 98%, respectively are black eyed, but at Wa mostly mottled grains with brown eyes are sold (69%) and few black-eyes. Almost all the cowpea sold in Niger have brown or mottled eyes. In Senegal, black eye and brown eye are almost of equal proportions (Table 4).  
5.3 Price formation and bargaining

Traders discuss grain pricing during association meetings but prices are fixed by individual traders. Factors which influence price setting are: quality of the grains, time of selling, transaction costs (transport, storage and market tolls and taxes) and sales location.
Quality of the product

Storage plays a significant role in product quality and thus grain prices. However, quality-price relationships are less significant during the dry season when poor quality product may sell at a higher price than good quality grain at harvest. Prices tend to be positively correlated over time with damage because damage levels increase with grain scarcity. To analyze the effect of grain damage on price requires a multivariate approach like the regression based hedonic price analysis described in section six below. 

Time of selling and buying


Cowpea prices soon after harvest are lower than those several months thereafter as growers rush to sell their marketable surpluses to urban traders. At harvest, traders tend to heap their measures; it is common to observe 5 – 10% more grains (on a standard bowl of 2.5 kg or 100 kg bag) than the average depending on the relationship between seller and the buyer (regular customers get more) and/or bargaining skills of buyer. This is often the reverse during those parts of the year when prices are high. In Niger, Benin, Nigeria and Ghana, prices tend to rise above the average in February through September when grains are scarce and drop in the remaining months when new crops are harvested. Storage costs also contribute to the higher prices later in the season. 
Transport costs


The unit cost of shipping grains differs by the nature of the road and whether the truck is rented or shipment is by transport operators. In Burkina Faso, for example, the cost of shipping a ton of cowpea on a rented truck on an unpaved road is $0.12 km-1 and about 25% more if transported by the transportation agent (Sawadogo and Ouedraogo, 1997). In Ghana, Togo and Benin the unit costs of shipping a ton of cowpea on unpaved roads are $0.11 km-1, $0.15 km-1 and $0.32 km-1, respectively (Langyintuo, 1999). In contrast, it costs $0.04 t-1 km-1 to ship on the asphalted roads between Ouagadougou in Burkina Faso and Abidjan in Côte d’Ivoire or Accra in Ghana (Sawadogo and Ouedraogo, 1997; Langyintuo, 1999), and between $0.07 t-1 km-1 and $0.09 t-1 km-1 within Cameroon (Oumarou, 1998). 
Storage costs

Production and consumption do not necessarily occur simultaneously. Short and long-term storage is required to smooth consumption over time and space, with efforts usually made to protect the grains from storage pests. Storage is a costly value-adding activity (Schrimper, 2001). Storage costs include direct resource costs associated with owning or renting a facility; costs of treatments needed to maintain seed quality during storage and losses when seeds become damaged during storage. 
Both traders and producers sometimes need short-term storage when they are unable to sell all their grains on a given day. An assembler or wholesaler who fails to get transport to haul grain to the urban centre or export destination may need storage until transport is available. Because grains are stored temporarily, no special care is usually required other than a good shelter. Consequently, the main cost involved is the cost of renting the facility. 

In rural Togo and Benin, short-term rural storage cost was estimated at $2.0 t-1 per day (Langyintuo, 2000), while in urban areas, retail traders pay $2.3 t-1 and $2.5 t-1 per day, respectively. In Ghana, Langyintuo (1999) estimates $0.8 t-1 day-1 for rural and $1.0 t-1 day-1 for urban short-term storage. Oumarou (1998) estimates $4 t-1 day-1 and $6 t-1 day-1 for short-term storage in Bafoussam and Douala, Cameroon, respectively, while in Bouake, Côte d’Ivoire , such storage may cost $1.0 t-1 day-1 (Faye, 2002) .

Cost of renting a storage facility of 100 – 250 bags grain capacity for long-term storage in Benin and Togo is $30 - $40 per year, whereas storage facilities twice as large cost between $14.4 to $28.8 per year in Ghana.  Storing cowpea for extended periods unprotected can result in 6 – 60% damage or more due to storage pests (Golob et al., 1999; Murdock et al., 1997; Faye et al., 2000; Langyintuo et al., 2000; see also Murdock, et al., this issue). Extra costs can be incurred due to storage technology (Murdock et al., 1997). If grains are stored in ordinary jute sacs, storage chemicals are used and provide protection for a period of up to six months. Traders are more inclined than farmers to adopt these costly measures to protect their grains (Golob et al., 1999).  Storage chemicals include:  Gastoxin (aluminum phosphide) at a cost of $3.0 t-1 (Benin), Sofagrain (pyrimiphos methyl and permethrin) specially formulated for stored grain, at the cost of $4.0 t-1 (Togo) and actellic dust (pyrimiphos methyl), dursban (chlorpyriphos), and cymbush (cypermethrin) at a cost of between $2.5 t-1 and $4 t-1 (Ghana). In Cameroon, commonly used storage chemicals include actellic dust (pyrimiphos methyl) and Marshall 480 Ec (carbosulfan). Some traders and farmers in Togo, Senegal and Benin use steel drums costing $6 - $7 each (Faye and Lowenberg-DeBoer, 1999; Langyintuo, 2000; see Murdock et al., this issue). Faye and Lowenberg-DeBoer (1999) estimate that over 80% of cowpeas stored on farm in Senegal are placed in steel drums.
Despite efforts to protect grain in long-term storage, a substantial proportion of the cowpea sold is still infested by weevils (Table 5). The highest average bruchid infestation level (28 holes per 100 grains) was observed at Bamako (Mali) while the lowest level was observed in Senegal and Nigeria. In Senegal, the widespread use of steel drums may have contributed to the low levels of damage while in Nigeria one could attribute it to the intensive use of chemicals. By removing badly damaged grains prior to sale, traders can effectively reduce the damage levels observed by consumers. Infestation levels are higher between February and October compared with those in the remaining months when new grains are harvested. 
Market tolls and taxes

Organizations and market administrators often rely on revenue from tolls and levies to maintain market infrastructure. Their levels vary depending on location and status of the trader or agent in the market.  For instance, in Benin, Société de Gestion des Marchés (SOGEMA) which maintains market infrastructure, levies a production promotion tax of $2 t-1 for wholesalers, $1 per day for regular retailers and $0.5 per day for transient retailers without permanent places of business. It also imposes a quality control tax of $2.0 t-1 of cowpeas sold on the market, and trading dues ranging from $1.0 to $4.0 depending on the volume of trade. In rural markets like Azové, the Centre d’Action Régionale pour le Dévelopment Rural (CADER) imposes a fee of $4.0 for a market space per ton of cowpea sold. In the other countries, market tolls range from $0.5 to $4 per day depending on location and type of trader.
Sales location

Cowpea prices for selected markets in Africa are shown in Table 5. Prices in the urban markets (for example Maroua and Salak, Cameroon) are higher than those in the producing-rural areas such as Mokolo (Cameroon). The general price trend in Figure 3 shows that price series tend to move together. However, the series from Niger, a major surplus producer, is consistently lower than those of Benin, Nigeria and Ghana. Prices in Gabon are about 100% higher than those in Cameroon, which is the main source for the Gabonese market. Transport and other transaction costs contribute to the differences in prices between sources and destination markets. 

5.5 Marketing margins for cowpea

Cowpea trade is only possible if traders earn enough to cover their costs. In Ghana about 70% of consumer expenditure for domestically produced cowpea goes to pay the cost of production and farmers’ returns to resources, 6%, and 4% contribute, respectively, to transport cost and marketing cost while traders receive 20% as remuneration for their services (Table 6). When cowpeas are imported from Burkina Faso, traders’ profit averages 27% of the sales price. In Benin, traders’ profit is 23% of the selling price for domestically produced cowpea compared with 20% for imports from Togo. Traders receive marketing margins of 29% and 37% of the selling price on grains purchased within Benin or Togo, respectively (Table 6). Marketing of cowpea in Bouake, Côte d’Ivoire appears more profitable than for the three other countries discussed. Traders’ profit is 39% of selling price for domestic cowpeas compared to 36% on imports from Burkina Faso (Faye (2001).

When traders export cowpea to Gabon, about 60% of the Gabonese consumer price is paid to the exporting country. Traders’ profits are about the same on absolute value on Gabon as on other cities along the West African Coast, but because of high transport costs profit as a percentage of selling price is lower.  Imports via Douala earn traders’ profits of about 16% compared with imports from Yaoundé at about 13% due to the lower cost of ocean shipment from Douala 

6. Consumer preferences for cowpea in West and Central Africa

6.1 Model specification and data

To examine consumers’ preferences for different cowpea characteristics, hedonic models were used to analyze the price and quality data collected. The data were pooled across time and locations. For each market, the following hedonic equation was specified for the price of cowpea. 
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Where 
Pit is the price of cowpea in US$ (equivalents of the local currencies in which they were collected) at market i (i = 1, 2,…, N) at time t (t = 1, 2, …, T). Yirt was the yearly dummy (r = 2, 3), and Mikt was the monthly dummy (k = 1, 2,…, 11) to account for the effect of time in price variability. Xijt referred to cowpea characteristics (j = 1, 2,…, J), including number of holes, eye and testa color, size of grain, etc. ( was a constant, (,  (, and ( were parameters to be estimated and ( was the stochastic error term. 

Number of insect holes per every 100 grains were entered as actual values whereas eye color, seed coat color, gender of seller (in the Cameroonian and Nigerian models), were entered as dummy variables. A value of one was assigned to white grain color and zero otherwise for the Ghanaian, Nigerian and Cameroonian markets. For the Senegalese markets, red and black-speckled grains were compared with white and any other minor colors lumped together, hence red or black assumed a value of one and zero otherwise. Everywhere black-eyed grains assumed a value of one. The gender variable was entered as one for female vendor and zero otherwise. For the yearly dummies, 1997 was the base year for the Cameroon and Ghana markets, 2000 and 1999 for the Senegal and Nigeria markets, respectively. Each year assumed a value of one and zero otherwise. For the monthly dummies, the base month was November since prices are typically the lowest then. The month assumed a value of one and zero otherwise.  Other dummy variables in the Nigerian models were eye color size, source and age of grains. If the grain was imported, it was entered as one and zero otherwise. Old stock was assigned a value of one and zero otherwise while large eye color assumed a value of one and zero otherwise.

The Nigerian markets models were estimated using ordinary least squares (OLS) whereas the other markets models were estimated using seemingly unrelated regressions (SUR) because a test of contemporaneous correlation failed to reject the null hypothesis in the latter cases. 

6.2 Model results

Seasonality, grain size, color and insect damage level explain 90%, 94% and 97% of price variability in the Ghana, Cameroon and Senegal markets, respectively (Tables 7). In the Nigeria markets, between 63% and 89% of price variability is explained by included variables. Cowpea grain size was statistically significant in three of the Cameroon markets, all markets in Ghana and Senegal, and two of the Nigeria markets. Markets in Lagos may not be responsive to grain size because in that cosmopolitan city all types of cowpea dishes are prepared and demand exists for all sizes and types of grain. On the Maroua, Salak and Banki markets, consumers pay a premium of $0.006, $0.009 and $0.008 kg-1, respectively, per gram increase in 100 grain weight. This premium is 1.3%, 1.9% and 2.0% of the average cowpea price on the Cameroon markets. In the Ghana markets consumers pay a premium of $0.005kg-1per gram of 100 grain weight. This is a premium of about 1.4%, 1.2% and 1.3%, respectively, of the average cowpea grain price. In the Nigeria markets of Maiduguri and Kano, consumers pay a premium of $0.007 kg-1 for a gram of 100 grain weight. This is a premium of about 1.9% and 1.4%, respectively, of the average cowpea grain price. Grain weight is significant in explaining price variability in all six selected markets in Senegal. Consumers are willing to pay premiums ranging from $0.003 kg-1 in Castor and Sagatta to $0.011 kg-1 in Bambey for each gram increase in 100 grain weight. These premiums are about 0.67%, 1.3% and 0.40% of the average cowpea grain prices in Castor and Sagatta and Bambey, respectively.


Very few samples exceeded 100 holes per 100 grains, probably because damaged grains were sorted out by merchants. In fact, there were very few samples that exceeded 30 bruchid holes per hundred grains. Using the number of holes as a variable, all statistically significant coefficients were negative. The coefficients for Tilene in Senegal, Maroua (Cameroon), and Bolgatanga (Ghana) were significant at the 5% level. An increase of one hole per 100 grains led to a discount of $0.0008 kg-1 at Maroua.  This discount is about 0.17% of the average cowpea price per bruchid hole.  A discount of $0.0048 kg-1is estimated for a unit increase in number of damaged grains per 100 grains at the Bolgatanga market, a damage discount of about 1.2% per bruchid hole. In Senegal, number of holes is significant in Bambey and Tilene models where consumers discount $0.004 kg-1and $0.005 kg-1, respectively, for each hole in every 100 grains. These discounts represent 1.5% and 2.3% of the average grain prices in Bambey and Tilene markets, respectively. Number of holes is not significant in explaining price variability in all markets in Nigeria and the four remaining markets in Senegal. This is not surprising because of the low damage levels observed in these markets. 

Consumers in Ghana, Nigeria and Cameroon seem to differ in their preferences for grain eye color. In Maroua (Cameroon), they discount black-eye while in Tamale and Wa, Ghana, they pay a premium of $0.0446 kg-1and $0.058 kg-1, respectively, equivalent to 13% to 15% of the average cowpea grain price. Traders in Wa receive the highest and most statistically significant premium on black eye cowpeas. This result seems to reflect the cultural roles of the grain. In Cameroon, the popularity of cowpea “kosai“ without black flecks seems to influence the choice of grain eye color. In Ghana on the other hand, use of cowpeas for “Tubani” and a mixture of rice or gari (produced from fermented cassava dough) and cowpea seem to be more important than kosai. Therefore, black flecks have little impact on demand. The coefficients for eye color in the Nigerian models are not statistically significant.
The coefficients for grain color have positive signs in all the selected markets in Ghana, and Nigeria, three markets in Cameroon and two markets in Senegal. The significance of testa color in Wa (Ghana) and Maiduguri (Nigeria) may be explained by the small proportion of white seeded grains. Premiums consumers in these two markets pay are about 16% and 3.8% of the market prices for cowpea, respectively. In Tamale (Ghana), white grains attract a premium of $0.008 kg-1, which is about 2.3% of the price mainly because cowpea is used mostly for kosai and using white grains reduces the amount of labor require to rid the dough of colored speckles. In Senegal, consumers shopping in the Mpal and Nioro markets discount price of black speckled skin cowpea by 19% and 15%, respectively. These discounts may be explained by the fact that some Mauritanian and Gambian merchants who buy cowpea from Mpal and Nioro seem to prefer the white cowpea. In Nigeria, grain texture is discounted in all three markets although the discount of $0.007 kg-1 is significant in only Lagos, probably due to the difficulty in processing smooth grains. 
The role of gender appears to be important in the grain retail trade in Cameroon. Female vendors have a competitive edge over their male counterparts. This is reflected in a slightly higher premium of about $0.037 kg-1, $0.027 kg-1and $0.034 kg-1they receive in Banki, Maroua and Salak. These premiums are equivalent to 9%, 6% and 7%, respectively of the average prices. This may represent a premium for their service of selling in small quantities for immediate consumption. 


It is important to mention significance of non-grain characteristic related variables in the model but not reported in Table 6 such as source of grain and time of sale. In Lagos and Maiduguri markets, the origin of the grains has a significant effect on the price. Imported cowpeas command a premium of $0.127 kg-1and $0.078 kg-1in Lagos and Maiduguri, respectively. In Kano, no such premium is paid. Perhaps because of the sheer volume of grains in Kano, consumers are indifferent to the origin of the grains. In Kano and Maiduguri, old stocks attract a premium. Traders in all countries receive a premium for storage. In Ghana the premium for selling in the peak price month ranges from 25% to 37% of the average harvest time price. In northern Cameroon, it ranges from 44% to 92% of the average harvest time price.  In Nigeria, the premium for storage ranges from 61% to 89% of the average price while in Senegal, it ranges from 18% and 44% of the average November price. 

7. Conclusion

West and Central Africa annually produce about 2.6 million t of cowpea on 7.5 million ha, accounting for about 34% of world production and 59% of the world’s area. Niger, Burkina Faso, Benin, Mali, Cameroon, Chad and Senegal are net exporters; Nigeria, Ghana, Togo, Côte d’Ivoire, Gabon and Mauritania are net importers. Exporting countries tend to be in the drier Sahelian zone and importers in the more densely populated humid areas along the coast. Cowpeas are part of the long standing trade that moves protein south (i.e. livestock, groundnuts, cowpea) and carbohydrates (i.e. rice, gari, maize) north. This trade takes advantage of cowpea drought tolerance and the lower insect pressure in the Sahel. Official sources show that at least 285,000 t of cowpeas were shipped between regions in Western and Central Africa in 1998. The total trade is probably larger. Growth in cowpea trade is constrained by several factors, including high transport costs, tariffs and fees.
Consumers generally prefer large grains and discount prices of grains that are damaged by insect pests. Their preferences for grain and eye color vary from place to place. Ghanaian consumers pay a premium for black eye whereas those in Cameroon discount black eye. The most common preference for testa color is for white, but in some areas consumers prefer red, brown or mottled grains. Breeding and production research should develop a portfolio of varieties that respond to regional differences in consumer preferences for grain characteristics. 
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Table 1. Supply and demand for cowpeas in selected countries of West and Central Africa (1990 – 1999).

	
	Harvested Area 

(‘000 ha)
	Average yield 

(t ha-1)
	Production

(‘000 t)
	Consumption (kg capita-1 year-1)
	Demand1

(‘000 t)
	Surplus/

Deficit2

(‘000 t)

	Nigeria 
	3066
	0.548
	1680
	18
	2160
	-480

	Niger 
	3254
	0.116
	377
	1.5
	16
	361

	Mali 
	326
	0.236
	77
	1.5
	16
	61

	Benin
	100
	0.620
	62
	9
	55
	7

	Ghana
	85
	0.659
	56
	9
	169
	-113

	Cameroon
	58
	0.759
	44
	1.5
	22
	22

	Togo
	132
	0.242
	32
	9
	41
	-9

	Senegal 
	103
	0.301
	31
	1.5
	14
	17

	Chad
	44
	0.477
	21
	1.5
	11
	10

	Côte d’Ivoire 3
	40
	0.500
	20
	1.8
	28
	-8

	Mauritania 
	52
	0.327
	17
	2.5
	25
	-8

	Burkina Faso
	278
	0.561
	156
	1.5
	16
	140

	Total
	7538
	-
	2573
	
	2573
	0

	World 
	12763
	-
	7562
	-
	-
	-


Sources:
FAO (2000); PPMED (2000); SRID (1999); ONASA (1999); DSID (1999); DSCN (2000); MAES/DISA (1999-2001); International Financial Statistics (1990-99); Ouedraogo et al., (1999)
Notes:
1Demand includes consumption demand and demand for seed. Nigeria demand is the residual demand for the selected countries.

2Negative figures imply demand exceeds supply.


3Estimate available for only 1999 cropping season from Nestle, Côte d’Ivoire.



4Total may differ from the sum of country estimates because of rounding.  Over 


570,000 ha are cultivated in other parts of Africa.
Table 2. Cowpea sample budgets in selected West/Central African countries in 1999 (US$ ha-1).1

	
	Benin
	Burkina Faso
	Côte d’Ivoire 
	Ghana
	  Senegal
	Nigeria

	Physical inputs2
	53.60
	8.40
	13.40
	89.52
	33.68
	22.32

	Labor input
	148.30
	43.92
	111.50
	89.40
	79.76
	90.24

	Capital inputs3
	9.90
	1.00
	12.50
	57.00
	2.75
	3.05

	Total costs 
	211.80
	53.32
	137.40
	235.92
	116.19
	115.61

	Total revenue
	564.80
	180.00
	192.00
	523.20
	237
	158.54

	Net profit 
	353.00
	126.68
	54.60
	287.28
	120.81
	42.93


Sources: Langyintuo (1999, 2000, 2001); Faye (2001). 

Note: 
1 Exchange rates as at 31 December 1999: 

Ghana: 1US$ = ¢2500; Nigeria 1US$ = 82 Naira; CFA Zone: 1US$ = 500fcfa. 

2Seed, fertilizer (or manure) and insecticide costs.

3Charge on tractor use and depreciation on manual tools.

Table 3. Estimated cowpea imports and exports among selected West African countries, 1998/99 
(MT).*

	Exporter
	Importer

	
	Benin
	Burkina Faso
	Côte d’Ivoire 
	Gambia
	Ghana
	Maurit-ania
	Nigeria
	Togo
	Gabon

	Benin
	-
	-
	-
	-
	-
	-
	NA
	56
	2

	Burkina Faso
	165
	-
	2,800
	-
	3,000
	-
	-
	339
	-

	Cameroon
	-
	-
	-
	-
	-
	-
	NA
	-
	33

	Chad 
	-
	-
	-
	-
	-
	-
	NA
	-
	-

	Côte d’Ivoire 
	-
	-
	-
	-
	NA
	-
	-
	-
	-

	Ghana
	-
	-
	-
	-
	-
	-
	-
	10
	-

	Mali
	-
	-
	1,400
	-
	-
	-
	-
	-
	-

	Niger 
	NA
	8,000
	-
	-
	7,000
	-
	262,000
	NA
	-

	Nigeria 
	NA
	-
	-
	-
	-
	-
	-
	NA
	12

	Senegal 
	-
	-
	-
	100
	-
	NA
	-
	-
	-

	Togo
	-
	-
	-
	-
	334
	-
	-
	-
	20


Sources:
Langyintuo (1999) ; DSID (1999); SAFGRAD, 1998.

Note: 
*These figures may be regarded as underestimates of actual trade flows because the official statistics from which they were obtained failed to capture shipment outside official channels.


NA – there are shipments between the countries but data not available.

Table 4. Cowpea grain characteristics in selected markets in West and Central Africa (%).
	Country
	-----------------Grain color-----------------
	------------Eye color-----------

	
	White
	Red/brown
	Other
	Black
	Brown/Gray

	Cameroon
	84
	13
	3
	59
	41

	Ghana
	74
	16
	10
	71
	29

	Mali
	64
	17
	19
	79
	21

	Niger
	49
	45
	6
	3
	97

	Senegal
	31
	21
	48
	47
	53


SOURCE:  Market data collected by Bean/Cowpea CRSP West Africa Economics team.

Table 5. Average cowpea grain characteristics (standard deviations in parenthesis).
	Country/Dates
	Market
	Holes/100 grains
	100 grain weight (g)
	Prices ($/kg)

	Cameroon
	Banki
	11   (10)
	16.8   (3.6)
	0.41   (0.12)

	(1996-2000)
	Maroua
	18   (17)
	17.5   (4.0)
	0.46   (0.12)

	
	Mokolo
	11   (9)
	13.6   (2.8)
	0.43   (0.16)

	
	Salak
	17   (19)
	15.8   (2.7)
	0.48   (0.13)

	
	All markets
	14   (15)
	16.0   (3.6)
	0.44   (0.14)

	Ghana
	Tamale
	18   (17)
	11.6   (2.7)
	0.35   (0.12)

	(1997-2001)
	Bolgatanga
	15   (15)
	12.4   (2.8)
	0.41   (0.12)

	
	Wa
	6   (6)
	12.6   (2.6)
	0.38   (0.10)

	
	All markets
	13   (14)
	12.2   (2.7)
	0.38   (0.12)

	Nigeria
	Lagos
	9   (6)
	18.7   (3.8)
	0.57   (0.17)

	(1998-2001)
	Maiduguri
	5   (5)
	18.6   (4.5)
	0.37   (0.12)

	
	Kano
	8   (5)
	18.4   (3.4) 
	0.49   (0.11)

	
	All markets
	7   (6)
	18.6   (3.9)
	0.48   (0.13)

	Senegal
	Bambey
	7   (10)
	17.0   (4.0)
	0.27 (0.12)

	(1998-2001)
	Castor 
	6   (10)
	20.0   (6.0)
	0.45 (0.17)

	
	Mpal
	4   (6)
	18.0   (3.0)
	0.38 (0.14)

	
	Nioro
	8   (9)
	18.0   (3.0)
	0.40 (0.18)

	
	Sagatta
	9   (12)
	18.0   (6.0)
	0.24 (0.15)

	
	Tilene
	14   (10)
	16.0   (4.0) 
	0.22 (0.11)

	
	All markets
	7   (12)
	18.0   (3.0)
	0.34  (0.17)

	Mali
	Medine
	14   (12)
	12.2   (3.4)
	0.48   (0.11)

	(1999-2001)
	Grande Mosquee
	28   (23)
	12.0   (2.7)
	0.38   (0.04)

	
	Sabalibougou
	16   (14)
	10.5   (2.6)
	0.53   (0.14)

	
	All markets
	19   (17)
	11.6   (2.9)
	0.46   (0.10)

	Niger
	Petit Marche
	6   (6)
	17.0   (2.7)
	0.57   (0.11)

	(1999-2001)
	Wadata
	6   (6)
	16.0   (3.1)
	0.55   (0.11)

	
	Maradi
	22   (28)
	16.2   (2.5) 
	0.39   (0.09)

	
	All markets
	11   (13)
	16.4   (2.8)
	0.50   (0.10)


Source: Market data collected by the Bean/Cowpea CRSP West Africa Economics Team.  

Table 6. Marketing margins for cowpea in selected countries in West and Central Africa

(US$ t-1).
	Country
	Source of grain
	Purchase price
	Transport cost1
	Marketing cost2
	Selling price
	Marketing margin3
	Traders' Profit margin

	Ghana (Accra)


	Tamale (Ghana)
	31.60
	2.72
	1.68
	44.80
	13.20
	8.80

	
	Ouagadougou (Burkina Faso)
	35.20
	3.64
	2.00
	56.00
	20.80
	15.16

	
	
	
	
	
	
	
	

	Benin (Cotonou)


	Glazoue (Benin)
	41.67
	3.17
	0.25
	58.33
	16.67
	13.25

	
	Lome (Togo)
	36.67
	10.00
	0.25
	58.33
	21.67
	11.42

	
	
	
	
	
	
	
	

	Gabon (Libreville)


	Lome (Togo)
	42.86
	15.50
	1.50
	71.43
	28.57
	11.57

	
	Yaounde (Cameroon)
	40.57
	17.43
	1.50
	68.57
	28.00
	9.07

	
	
	
	
	
	
	
	

	Côte d’Ivoire  (Bouake)


	Bouake (Côte d’Ivoire )
	30.00
	3.25
	1.52
	56.70
	26.70
	21.93

	
	Ouagadougou (Burkina Faso)
	25.00
	4.40
	7.17
	56.70
	31.70
	20.13


Sources: Langyintuo (1999, 2000, 2001); Faye (2001).

Note: 
1Transport cost includes truck charges, loading and off-loading charges.


2Marketing costs include taxes, duties and market tolls.


3Marketing margin = selling price – purchase price.

Table 7. Estimated model coefficients for selected markets in West/Central Africa (1997–2001).1
	Country/

Market
	Grain size2
	No. of holes
	Eye color
	Skin color
	Texture
	Gender
	R-square3

	Cameroon (n = 150 per market)

	Banki
	    0.008***
	      0.0004
	   -0.001
	     0.017
	-
	  0.037*
	0.94

	Maroua
	    0.006***
	     -0.0008**
	   -0.078**
	     0.002
	-
	  0.027**
	

	Mokolo
	    0.004
	      0.0004 
	    0.028
	     0.002
	-
	 -0.008
	

	Salak
	    0.009***
	     -0.0060
	   -0.071
	   -0.012
	-
	   0.034***
	

	Ghana (n = 244 per market)

	Tamale
	   0.005**
	    -0.0200
	     0.044*
	    0.008**
	-
	-
	0.90

	Bolgatanga
	   0.005**
	    -0.0048**
	     0.091
	    0.009
	-
	-
	

	Wa
	   0.005**
	    -0.0004
	     0.058***
	    0.061**
	-
	-
	

	Nigeria (n = 150 per market)

	Lagos
	   0.001
	     -0.0011
	     0.007
	    0.005
	 -0.007**
	  0.0160
	0.89

	Maiduguri
	   0.007***
	      0.0006
	    -0.028
	    0.014***
	 -0.004
	  0.0004
	0.63

	Kano
	   0.007***
	      0.0010
	    -0.005
	    0.005
	 -0.002
	  0.0002
	0.80

	Senegal (n = 202 per market)

	Bambey
	     0.011***
	    -0.0036***
	-
	   -0.050
	 -0.064
	-
	0.97

	Castor
	     0.003**
	     0.0003
	-
	   -0.019
	  0.025
	-
	

	Mpal
	     0.008***
	    -0.0133
	-
	   -0.072***
	  0.067
	-
	

	Nioro
	     0.006**
	    -0.0044
	-
	   -0.058***
	  0.067***
	-
	

	Sagatta
	     0.003**
	    -0.0007
	-
	    0.039
	 -0.004
	-
	

	Tilene
	     0.007**
	    -0.0050**
	-
	    0.041
	  0.075***
	-
	


Source: Market data collected by the Bean/Cowpea CRSP West Africa Economics Team.  

Note:
Significance levels: * 10%; ** 5%; *** 1%

1For brevity the coefficients for the monthly and yearly dummies as well as other non grain quality characteristics have been omitted but can be provided on request. 

2Grain size is measured by the weight of 100 grains (in grams).


3These are systems R-squares except for Nigeria where they are the Adjusted R-squares 
for the 
 individual market equations run.
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Figure 1. Principal cowpea production areas in West Africa. Area planted to cowpea is reported by the principal political unit with in the country (e.g. state, province, department).
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PPMED (2000); ONASA (1999); DSID (1999); DSCN (1999); MAES/DISA (1998); AAS (1997) ; Service des Statistique Agricoles, Burkina Faso (1999); FAO (2000) ; 
Figure 2. Distribution of cowpea production and movement in West and Central Africa
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Sources: Field survey data by the Bean/Cowpea CRSP West Africa Economics Team; Service
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Figure 3. Nominal cowpea prices in selected West African countries
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