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             Abstract 
Achieving sustainable food security in Nigeria is feasible through organic farming. However, unavailability and resource constraints hamper the 
adoption of agricultural inputs; hence the market offers opportunity for use of purchased organic inputs. In assessing the importance of the 
market, the study developed and employed a socio-economic-ecological-modeling (SEEM) framework in its analyses. Using data from a sample 
of 320 farm households and manure agents, the study aimed at bridging the knowledge gap on the importance, nature, structure and performance 
of manure market in northern Nigeria. Results show that cereal-legume-based cropping systems accounted for major use of total manure applied 
on the farm; maize-based cropping systems received the highest amount of the total manure applied.  There was asymmetric information flow in 
the manure market. The market concentration ratios show that none of the manure agents was sufficient in exercising monopoly power in the 
manure market. The Gini coefficients of the Lorenz curve analyses further showed considerable degrees of inequalities in the volume of manure 
marketed by different agents both across the agro-ecological zones and socio-economic domains. Manure marketing was found to be inefficient. 
Further, manure marketing in the study area is profitable with huge potentials for market development. 
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Introduction 
The use of crop yield represents an easily quantifiable 
measurement of sustainability 1. The analysis of the concept of 
sustainable agricultural production is, however, better conducted 
using the farming system approach which corresponds best with 
measurement of social, economic and biophysical parameters 2. 
Additionally, McIntire and Powell 3 note that the resource in the 
long-term sustainability of the farming system is the soil. 
Furthermore, the shortcomings of sustainable food security 
through the use of organic resources are predicated on the 
availability and accessibility of purchased organic farm inputs. 
Therefore, it is expected that the manure marketing (a system of 
connecting willing buyer and sellers) will engender greater use of 
manure and bridge the gap between the area of surplus and scarcity 
with a view to meeting the goal of soil improvement and sustainable 
food security. It is in this light that this study examines the 
availability and nature of manure markets as well as analyzing the 
structure, conduct and performance of manure marketing in 
northern Nigeria. 

Methodology 
The study area and agro-ecological zone: This study was carried 
out in 16 villages in the savannas of Nigeria. The northern Guinea 
savanna (NGS) and the Sudan savanna (SS) agro-ecological zones 
(AEZ) represented by the Kaduna and Kano States are chosen as 
benchmark areas, respectively 4. Eight villages were selected from 
each agro-ecological zone. Suddu, Richifa, Ungwa Tamuwa, 

Ungwa Geri, Ungwa Pa, Awai, Gangara, and Turawa are in Kaduna 
state. The ecology is NGS with 600-1,200 mm annual rainfall. Jalli, 
Madachi, Babban Ruga, Bambarawa, Hugungumai, Duguji, 
Zugachi and Waga are in Kano State. The ecology is SS with 300- 
600 mm annual rainfall. Rainfall is unimodally distributed in both 
ecologies. The methodology of length of growing period (LGP) is 
adopted in stratifying the sample by global agro-ecological 
zoning5. The agro-ecological zone methodology follows an 
environmental approach that provides a standardized framework 
for the characterization of climate, soil and terrain conditions 
relevant to agricultural production. The LGP is 150-180 days for 
the NGS and 90-150 days for the SS. Kaduna State lies between 
latitudes 9°04’  and 11°50’ N and longitudes 6°09’ and 10°41’E. 
Kano State lies between latitudes 10°33’ and 12°37’N and 
longitudes 7°34’ and 9°25’E 6. The Guinea and Sudan savannas 
are included to capture the influence of agro-ecology on resource 
constraints and agricultural performance.  The NGS and the SS 
were chosen because these two zones support the highest 
concentration and density of livestock in Nigeria and have 
potentials for crop-livestock integration and manure market 
development in West Africa 4, 7, 8. 

Description of methodology of the study: This study developed 
and utilized a study framework called socio-economic-ecological 
modeling (SEEM). The SEEM framework was developed using a 
comprehensive approach in response to the limitations of 
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traditional socio-economic modeling. It relates the socio-economic 
characteristics of population density and market access to agro- 
ecological zones. Four socio-economic domains of the clusters of 
similar resource and farming conditions (clustering sorts things 
into groups, so that the associations are strong between members 
of the same cluster, weak between member of different clusters), 
resulting from a combination of low and high population density 
areas with low and high market access areas were generated 
through a geo-spatial mapping estimated using the Arcview© 
software - a geographic information system (GIS) software. In 
deriving the population factors, a rural population density of less 
than 100 people per square kilometer was estimated and identified 
as low population density (LP) while a population density of 100– 
500 people per square kilometer was estimated and identified as 
high population density (HP). Anything otherwise was defined 
as an urban population. Also a proximity of 20 km radius to a town 
or city was defined as high market access (HM); anything 
otherwise was defined as low market access (LM). These domains 
reflect differences in opportunities and correspond to agricultural 
intensification, which in turn strongly influences population 
density and access to markets 9. Fig. 1 shows the geo-referenced 
villages (grid points) for the study under the SEEM framework. 

Method of data collection and analysis: A total of 20 farm 
households were randomly selected from each of the selected 16 
villages by using the random number table that resulted in 320 
farm households for the study area. Manure agents were also 
surveyed. The coordinates of the geo-referenced 16 villages were 
verified using a hand-held Magellan© 330 global positioning 
system (GPS) instrument during the ground verification exercise. 
Data analysis involved the use of descriptive statistics, budgetary 

analysis, Gini coefficient and concentration ratio estimation, Lorenz 
curve analysis and marketing margin analysis.  Microsoft Excel 
and the Statistical Package for Social Sciences (SPSS) computer 
softwares were used in the data entry and analysis. 

Results and Discussion 
Cropping systems in the study area:  Generally, the study area 
had cereal-legume-based systems with varying (mixed) and highly 
specialized cropping systems. However, maize monoculture and 
maize-cowpea-sorghum cropping systems were dominant and had 
18 percent and 19 percent share of the total cropped land, 
respectively. Manure application is very important in the 
agricultural production systems. Cereal-legume-based cropping 
systems accounted for 74 percent of the total share of manure 
applied on the farm, with maize-based cropping systems receiving 
37 percent of the total manure applied. The major share of crop 
type planted had implications for the fertility status (replenishing 
or depleting) of the soil; particularly with maize and sorghum 
regarded as soil nutrient depleting and the legumes (soybean, 
groundnut and cowpea) were regarded as not depleting soil 
fertility10 and hence the need for repeated use of manure as soil 
fertility amender and for sustainable food security. 
   Further, the NGS is basically a maize-based cropping system. 
The maize-cowpea-sorghum cropping system dominated the 
cropping landscape in the NGS, it accounts for 38 percent of the 
total cropped land in the agro-ecological zone (Table 1). This was 
followed by the maize mono-crop. Maize-soybean had the least 
share of  total land area cropped in the NGS. This is perhaps due 
to its relatively new introduction of soybean into the cropping 
systems in the AEZ 10. There was a higher degree of specialization 
and diversification in the millet-based cropping systems of SS; 
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Figure 1. Geographic Information System (GIS) referenced villages. 
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with millet mono-crop, millet-cowpea and sorghum-groundnut 
occupying 10 percent, 13 percent and 17 percent of the total 
cropped land area, respectively. Also, Brook and Julio 11 
corroborated that cereals and leguminous grain crops (millet, 
sorghum, groundnut and cowpea) were usually intercropped in a 
single season in the AEZ. 

Availability and nature of manure markets: Manures are usually 
available as own-farm generated manure from the livestock kept 
by the farmer. Manure was also generated and available at the 
commercial livestock farms, Fulani settlement (Ruga Fulani) and 
at the abattoirs. Also, informal trading of farmer-to-farmer exchange 
of manure predominated in the study area; and manure agents 
facilitated the distribution of manure (especially poultry manure), 
both at the local and district levels. The sale of manure was observed 
for all the categories of the sources and channels of manure, but 
with varying proportions and sales magnitudes. 

Crop farmer marketable surplus: Results contained in Table 2 
show that only 5 percent of the total sample farmers sold manure. 
The proportion of the own-farm generated manure sold and/or 
exchanged by farmers was 47 percent of the total manure generated. 
The mean price of those who sold manure  was  N 95.00  per 
mangala $, mostly of the form of manure mix (cattle, sheep and 
goat). However, a very large percentage (93 percent) of those who 

did not sell manure adduced the non–sale of manure to 
insufficiency in own manure production. The mean willingness to 
accept per mangala $ of manure mix was N 106 (computed). A total 
of 88 percent of those who sold manure exchanged it with other 
farmers in their own village. This informal market offered little 
transaction costs and high employment of family labour especially 
in transportation and spreading on the crop farm. However, this 
suggests a localized (asymmetrical information) information flow 
on manure marketing or markets. 

Manure sold by socio-economic domains: The farmers who sold 
manure were mainly domiciled in the low population, low market 
access area of the socio-economic domains in the study area (Table 3). 
The 2.5 percent of the surveyed farmers in the NGS who sold 
manure was surpassed by the 87.5 percent in the same socio- 
economic group that sold manure in the SS. This result confirms 
the expectation that the manure exchange will be more in the low 
population, low market access, as such farmers in the socio- 
economic group have more land area for livestock grazing. Further, 
the manure sold as a proportion of own production was highly 
important in the SS. In fact all the socio-economic domains in the 
SS sold some proportion of the manure. This is, however, not the 
case in the NGS as only the low market access area domains (LPLM 
and HPLM) exchanged some of their own farm-generated manure 
for cash. Generally, the low market access area emerged as sources 
and exchange points of manure in both agro-ecological zones 
with a greater proportion of sales in the SS. This situation is perhaps 
due to access to manure, as farmer-to-farmer exchange was most 
prevalent in the study area. 

Strategies for coping with insufficient farm manure production: 
The farmers, in a bid to circumvent the recurring problem of 
insufficiency in farm manure production, still achieve the soil 
fertility goal of replenishing the soil nutrients. Farmers had devised 
strategies that included the outsourcing or purchase of manure 
(Table 4). To this end, 46 percent of the farmers bought manure, 
while 52 percent of the farmers just managed their own farm- 
generated manure. 

Type of manure bought: The type of manure bought by farmers 
reflected the availability, access and resource cost, rather than 
farmers’ preferences (Table 5). Of the 147 farmers who bought 
manure, only 10 (representing 7 percent) of them bought poultry 
manure and 30 percent of those who bought poultry manure 
obtained the manure from manure agents. The demand or 
preference for poultry manure, however, communicates quality, 
but at the cost of high prices and low volumes 12. 

Manure bought by socio-economic domains: The hypothesis 
that the expansion of manure use through market purchases of 

Agro-ecological zone  

Cropping system NGS SS 

All 

samples 

Maize + cowpea 8 - 5 

Maize + cowpea + sorghum 38  19 

Millet + cowpea - - 8 

Millet + sorghum - - 5 

Maize monocrop 29 9 18 

Millet monocrop - 10 6 

Sorghum + cowpea - 7 5 

Sorghum + groundnut - 14 8 

Cowpea + sorghum + groundnut . 6  

Millet + cowpea - 13 - 

Millet + groundnut - 8 - 

Millet + groundnut + sorghum . 8  

Millet + sorghum - 8 - 

Maize + soybean 5 - - 

Sorghum + soybean 7 - - 

Others 13 17 26 

Total 100 100 100 

Table 1. Cropping systems (percentage share of cropped area). 

 NGS SS All samples 

Sold manure 1.9 8.8 5.30 

Did not sell manure 98.1 91.2 94.70 

Total 100 100 100 

Table 2. Sales of manure by agro-ecology zone (percentage 
of  farmers). 

 NGS SS 

 LPLM LPHM HPLM HPHM LPLM LPHM HPLM HPHM 

Sold manure 2.5 - 5 - 87.5 2.5 15 5 

Did not sell manure 97.5 100 95 100 12.5 97.5 85 95 

Total 100 100 100 100 100 100 100 100 

Table 3. Manure sold by socio-economic domains (percentage of farmers). 

$ Mangala is the local donkey-load of 75 kg dry weights of manure mix. 

__________________________________________________ 
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manure stimulates expansion of manure market was confirmed. All 
the socio-economic domains bought some manure as a proportion 
of the quantity applied on the crop farm (Fig. 2). Given the 
population density, there was increasing trend in the demand 
(purchase) of manure from low market access to high market access 
area in the SS. The high market access in the SS bought more 
manure and offers less manure for the market. Given the low 
population density, there was a decrease in the proportion of 
manure bought in the NGS from the low market access area to the 
high market access area; but there was no difference, given high 
population density areas, between the low market access and the 
high market access in the NGS, given the proportionate 
contribution of the purchased manure to the total manure applied. 
Therefore, increasing the use of manure by farmers in soil fertility 
management may stimulate growth in the manure market. 

Sources of manure and marketing channels: Manure applied (total 
volume) by the farmers was obtained from different sources.  Eighty 
percent of the total manure applied came from own source, 11 
percent came from crop residues-for-manure arrangement with 
herdsmen and 9 percent purchases in the study area. Further, of 
the 147 households that bought manure, majority (43.8 percent) 
of the farmers obtained the manure from other farmers who 
produced small marketable surpluses. Other sources of purchase 
of manure are commercial livestock farmers and Fulani herdsmen 

Strategy Percentage

Bought manure 45.90 

Managed own manure 51.90 

Did not use manure 2.20 

Total 100 

Table 4. Strategies for coping with 
insufficient farm manure 
production. 

Manure type Percentage 

Cattle 30 

Sheep 9 

Goat 9 

Poultry 7 

Abattoir 1 

Manure mix 44 

Total 100 

Table 5. Manure bought by type 
(percentage of farmers). 

settlements or sedentary pastoralists (Ruga Fulani), manure 
agents and the abattoir. Those who did not buy manure expressed 
their willingness to pay (contingent valuation) for manure. The 
average willingness to pay for the 173 households that did not 
buy manure was N 107 per mangala. The average willingness to 
pay for manure is 13 percent higher than the going price. The 
result indicates high potential for the emergence of manure market 
in the study area. 

Manure structure, conduct and performance (concentration 
ratio): The Herfindahl-Hirschman Index (HHI) for the market 
concentration by manure agents for the SS was 50 percent while 
that of the NGS was 32 percent, which indicated that both had a 
near perfect competition (equality), but with a higher degree of 
competition in the NGS. The pooled market concentration of 20 
percent further showed an increasing trend towards greater 
competitiveness in the manure market. However, given the limited 
number of participating agents the market structure could be 
regarded as oligopolist. The market structure of the manure agents 
in the study area showed that the four largest (C4 ratio) manure 
agents had 81 percent of the market share of manure, while the 
commercial livestock farmers and the farmers had 78 and 45 percent, 
respectively. 
   The Gini coefficients obtained showed high degrees of 
inequalities (almost perfect inequality) in the distribution of sales 
by the manure agents (Table 6). The Gini coefficients obtained are 
0.94, 0.92 and 0.83 for farmers, commercial livestock farmers and 
manure agents, respectively. Further consideration of the 

inequality of sales across the agro-ecological 
zones showed marked inequality of sales of 
manure. The Gini coefficients obtained for 
all the marketers in the NGS and the SS were 
0.89 and 0.94, respectively. The results 
indicate a high level of competitiveness in 
the manure market. 

Inequality in sales revenue: The Lorenz 
curve on the degree of concentration 
(inequality) in the manure market shows that 
the manure agents did not share the total 
revenue sales equally. That is, there was 
relative share (inequality) in the total 

Agro-ecological zone Manure 

Marketer 

 

Measure NGS  (n = 3) SS (n = 14) 

All samples 

(n = 17) 

Gini coefficient (Gc) 0.67 0.93 0.94 

Concentration ratio (CR) 0.37 0.11 0.08 

Farmers 

(Farmer-to-farmer) 

Largest four (C4) - 0.54 0.45 

 (n = 8) (n = 4) (n = 12) 

Gini coefficient (Gc) 0.88 0.75 0.92 

Concentration ratio (CR) 0.14 0.31 0.20 

Commercial 

livestock farmers 

Largest four (C4) 0.66 - 0.78 

 (n = 4) (n = 2) (n = 6) 

Gini coefficient (Gc) 0.75 0.50 0.83 

Concentration ratio (CR) 0.32 0.50 0.20 

Manure agents 

 

All marketers Largest four (C4)  

Gini coefficient 

- 

0.89 

- 

0.94 

0.81 

0.96 

Table 6. Indices of market structure. 
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Figure 2.  Proportion of manure bought by socio-economic resource 
domains. 
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revenue size by the manure agents. For instance, forty percent of 
the total market share was controlled by 30 percent (computed) of 
the manure agents in the study area. The Lorenz curves (Figs 3-9) 
were obtained for the manure agents (commercial livestock farmers, 
abattoir, crop farmers who sold manure and the manure agents). 

Manure market performance: Manure trade is attractive if 
traders/agents earn enough to cover their costs and have some 
margins for profit. The average revenue of N182,791.67 and total 
variable cost of N141,075 were recorded in the study area. The 
gross margin of N41,717 accrued to the manure agents (Table7). 
The return per naira outlay of 0.33 accrued to the manure agents; 
this showed that manure marketing business is cost-effective and 
highly marginally profitable in the study area. 

Marketing margins for manure: The profitability of manure trade 
varied across the AEZ. In the NGS, 56 percent of the price farmers 
pay per bag of manure goes to pay the cost of production and 
farmers resources, transaction cost contributed 21 percent while 
traders receive 23 percent as remuneration for their services (Table 8). 
The marketing margin constituted 44 percent of the sales price. 
While there were differences (higher) in the contribution of the 
cost of production and farmers resources, and the marketing margin 
to the sales price of manure between the NGS and the SS, there is 
a marked difference in the contribution of transaction cost and 
remuneration to the traders. In the SS, only 16 percent of the sales 
price of manure accounted for the transaction cost (lower than 
NGS) while 27 percent of the sales price of manure was attributed 
to the traders’ remuneration (higher than NGS). Manure marketing 
was more profitable in the SS as indicated by the higher traders’ 
remuneration, perhaps because transaction costs as a percentage 
of selling price is lower. This result further buttresses the available 
fact that the profit made in manure marketing is rather exogenous 
(competitive) rather than endogenous (a monopoly) and that 
marketing infrastructure and transaction costs contribute 
significantly to manure marketing inefficiency. In all cases, 
marketing margin accounted for over 40 percent as a percentage 
of the selling price of manure. This implies that a considerable 
magnitude of the price paid by manure buyers goes to pay for the 
marketing margin. Therefore, a policy that improves the transaction 
cost and competitive pricing of manure will promote greater 
consumer/user surplus and manure marketing efficiency in the 
study area. This result is similar to the study by Lekasi et al. 13, 
which reported a 400 percent mark-up by manure agents in Kenya. 

Conclusions 
Manure is a by-product of livestock/ 
poultry production which is occurring in 
predetermined locations. Also, manure 
supplies are fixed because livestock/ 
poultry farmers must dispose of all manure. 
Manure marketing in northern Nigeria 
enhances the level of manure use and 
contributes to sustainable food security 
in Nigeria vis-a-vis soil fertility 
maintenance and increased food 
production. Manure marketing provides 
good returns on investment at an 
exogenously determined price. The 

emerging manure market was, however, found be inefficient. 
Marketing infrastructure and transaction costs contribute 
significantly to inefficiency in manure marketing. In all scenarios 
considered, marketing margin accounted for at least 40 percent as 
a percentage of the selling price of manure. This implies that a 
considerable magnitude of the price paid by manure buyers goes 
to pay for the marketing margin. Therefore, policy that focuses on 
the reduction of transaction costs should be promoted to enhance 
efficient marketing and use of manure so as to ensure better 
sustainability of food security in Nigeria. 
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Figure 3. Lorenz curve of manure agents for the study area. 
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Figure 5. Lorenz curve for abattoir. 
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Figure 4. Lorenz curve for farmers (farmer-to-farmer). 
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Figure 6. Lorenz curve for commercial livestock farmers. 
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Figure 7. Lorenz curve for all marketers: Sudan savanna. 
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Figure 8. Lorenz curve for all marketers: Northern Guinea Savanna. 
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Figure 9. Lorenz curve for all marketers. 


