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Introduction
Agriculture has remained the mainstay of the sub-Saharan African economy with 
over 70% of the population depending on it for household food security, livelihood, 
and incomes. An increase in agricultural output has been a permanent objective.  
Technological change was identified as a way to achieve increased agricultural 
production. National and International research programs were then set up to develop 
new technologies in general. In particular, the development of new cultivars was given 
top priority, because the low yields and inadequate response to fertilization by local 
cultivars were seen as major factors hindering agricultural production. New cultivars with 
high yield potential have been developed to increase agricultural output and to improve 
farmers’ income.

The adoption of these new cultivars has been rather disappointing to most experts 
and African farmers are still mostly using traditional cultivars, despite their limitations. 
Among the causes of this low rate of adoption of the improved varieties is the lack of 
enough seeds. Most farmers in the region have little or no access to improved seeds and 
continue to recycle seeds that have become exhausted after generations of cultivation 
(Zulu 2004). The resultant effects of depending on these poor quality seeds have been 
poor yield and persistent food insecurity. 

This paper investigates the profitability conditions for hybrid seed production in Niger 
Republic and community-based seed production in Borno State, Nigeria. Specifically, the 
study will do the following.

Determine the farm-level profitability of hybrid sorghum seed production by  y
smallholders in Niger and the profitability and productivity of community-based seed 
producers for different crops in Borno State

Identify the factors that influence the productivity of community seed producers. y

Determine the profitability conditions in the hybrid sorghum seed production industry  y
in Niger.

Hybrid sorghum seed production in Niger
In Niger, the National Institute for Agronomic Research (INRAN) for a long time focused 
its effort on developing early maturing open-pollinated varieties (OPV) of the main cereal 
crops for the country (millet and sorghum). The sorghum program of INRAN later shifted 
its emphasis from OPV to hybrids, which led to the development and release of the first 
hybrid sorghum, NAD-1. 
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In this section, an activity budget analysis is used at the farm level to examine the 
profitability of hybrid sorghum seed production. Even though it does not consider the 
whole system, budget analysis is often the starting point in profitability evaluation. 
Positive returns are usually a good indication of the potential of an activity. Budgeting 
is quite a simple method of determining the net profit of an activity. It consists in the 
determination of the total costs that will be subtracted from revenue to get the net returns.

Historically, the rate of adoption of new cultivars has been low in Niger. Input markets 
(seeds and fertilizers), profitability, and policy in the environment have been blamed for 
this situation. Access to inputs, especially seeds, is critical for the continued diffusion 
of hybrid technology. There are potentially several ways to assure a consistent supply 
of quality seeds. Farmer-to-farmer diffusion is one potential model for seed supply 
(Venkatesan 1993). It was argued that this system is suited to OPV technologies. 
However, experience in Niger has shown that, with some supervision, farmers can 
produce hybrid sorghum on plots as small as 0.125 ha (House 1999). If hybrid seed 
production is profitable for small farmers, they can serve as contractors for a seed 
company or a farmers’ cooperative.

The analysis suggests that a farmer with access to irrigation can profitably produce 
hybrid seeds in Niger. Budget analysis suggests a positive monetary income for a seed 
production activity (Table 1). This important feature makes it attractive for contract 

Table 1. Farm-level seed production budget.
Unit Value per unit Quantity Total cost

1. Cash Expenses CFA 144,000
Foundation seeds kg 1600 30 48,000
Fertilizers kg 200 250 50,000
Manure1 kg 10 1000 10,000
Irrigation fees2 CFA 36,000

2. Opportunity Cost (labor) CFA 34,950
Land preparation MD 750 2 1,500
Planting MD 1000 1 1,000
First weeding MD 1250 9 11,250
Second weeding MD 1250 6 7,500
Third weeding MD 800 4 3,200
Irrigation MD 750 2 1,500
Fertilizer application MD 750 1 750
Pollination MD 750 1 750
Roguing MD 750 1 750
Harvest MD 750 9 6,750

3. Total Cost (1 + 2) CFA 178,950
4. Cash Revenue CFA 437,500

Seeds kg 350 1250 437,500
5. Grain Production Value CFA 44,500
6. Total Revenue (4 +  5) CFA 482,500
7. Cash Return (4 – 1) CFA 293,500
8. Return to Labor

and Management (6 – 1)
CFA 338,500

9. Return to Management (6 – 3) CFA 303,550
10.Return/kg of seeds (9/1250) CFA 242.8
11. Rate of Return (9/3) 169%

Note: MD = person-day and $1 = 450 FCFA.
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programs, in which farmers receive inputs at the beginning of the cropping season 
and repay them at harvest. In this case, a cooperative or private company can supply 
foundation seeds and fertilizers to farmers, who will supply the hybrid seeds. This 
significantly reduces the risk and it has been proved to be successful in all parts of West 
Africa with cotton.

In addition, given the estimated rate of return of 169%, this activity can successfully 
compete with most other investments available in rural Niger. For large investments, like 
those required for hybrid seed production, Lowenberg DeBoer et al. (1994), using data 
from Niger and Burkina Faso, estimated the expected rate of return in rural areas to be 
between 50 and 100%, depending on the activity. Small farmers, with access to suitable 
land, can therefore profitably adopt hybrid sorghum seed production.

The profitability of hybrid sorghum seed production depends on both yields and prices. 
There is some randomness in the yields, even though production is assumed to be under 
irrigation. Due to management differences, yields will be different. If the average seed yield 
falls from 1250 kg/ha to 410 kg/ha (the average sorghum yield in Niger was 307 kg/ha), the 
return to management will be zero and make the activity unattractive. Yields can fall below 
average for several reasons including poor management (weeding not done when needed, 
for example), poor quality control (poor roguing), and plant disease. If a minimum return to 
management of 150,000 FCFA (the average annual income in Niger) is assumed, then a 
minimum seed yield of 830 kg/ha will be required for the producer to, at least, break even.

It is also estimated that a minimum seed price of 114 FCFA/kg is necessary for a positive 
return to management. The average annual price of sorghum in Niger was 89 FCFA/kg in 
1998. At this price, the producers are not getting any returns for their management.

If seed producers must receive compensation for their management which is equal at least 
to the annual average income in Niger, the seed price has to equal at least 230 FCFA/kg 
for the farmers to produce. However, It should be noted that 230 FCFA/kg is a relatively 
low price for seeds because it corresponds to a seed/grain price ratio of only 2.6 for 1 
(2.6:1). For example, in the 1950s when the hybrid corn industry was taking off in the USA, 
the seed/grain price ratio was as high as 50:1 (Heisey et al.1998). 

Community-based seed production in Borno State 
In Borno State, with a weak seed system and poor access by farmers to improved seeds, 
the rate of adoption of improved varieties has also been historically low. The project 
Promoting Sustainable Agriculture in Borno State (PROSAB) initiated community-based 
seed production because farmers in Borno State lacked quality seeds at the time of 
planting. This section presents the steps in the calculation of the gross margin and net farm 
profit accruable to the seed producers. 

Cost of seed production
The total cost for any firm is composed of the total variable cost (TVC) and the total fixed 
cost (TFC). Seed production then also has those two components that we will now look at 
in more detail.

Total variable cost items
The TVC is defined in accounting as that part of the production cost that varies with the 
production level. The major components of the TVC that the producers incurred in the 
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course of production include labor cost, synthetic fertilizer, organic manure, seeds for 
planting, insecticides, and herbicides. The average costs incurred within the PROSAB 
community seed system for these items are presented in Table 2.

Some variable costs, such as labor costs, are not direct costs in the case of family 
operations.  
They are, in fact, the opportunity cost of the family labor that the farmer used to produce 
the seeds. As indicated (Table 2), expenditure on synthetic fertilizer constituted the highest 
TVC item in the production of seeds. Specifically, it constituted 34.8% of the TVC in 2006. 

Therefore, for increased efficiency, a seed production firm should look for ways to reduce 
this cost item. Table 3 presents the TVC incurred in the production system of each seed 
type. The largest TVC incurred was recorded for maize seed type in 2006, while the lowest 
TVC was recorded for cowpea in 2006. The observed TVC distribution across the seed 
types may be connected with the overbearing effect of synthetic fertilizer.

Total fixed cost items 
The TFC of a firm are those costs that are not dependent on the level of production. These 
costs are related to the nature of the business and are incurred as soon as the business is 
established, even without any production. For seed production, this constitutes the amount 
incurred in the use of the durable farm tools that include axes, hoes, cutlasses, hand 
forks, wheelbarrows, spades, watering cans, head-pans, knapsack sprayers, sickles, and 
generating sets. The expense incurred on the knapsack sprayer constitutes 35% of the 
TFC. Table 4 presents the TFC incurred in producing seeds in 2006. 

Table 3. TVC by seed type (in Naira).
Seed type 2006
Maize
Cowpea
Soybean
Rice
Groundnut
Sorghum

43,658.23
4,949.94

18,309.14
10,613.12
10,949.94
8,264.78

Overall average TVC 16,124.20

Table 2. Description of TVC Items (in Naira).
Description 2006
Synthetic fertilizer
Organic manure
Planting seeds
Insecticides
Herbicides
Labor cost
Hiring of work bull

5609.64
1285.71
2356.95
1151.63
1300.83
2215.91
2203.53

TVC 16,124.20

Table 4. TFC by seed type (in Naira).
Description 2006
Maize
Cowpea
Soybean
Rice
Groundnut
Sorghum

3,463.12
2,064.54
3,118.78
2,854.63
3,048.95
3,143.68

Overall average TFC 2,948.95

Table 5. Description of total cost items 
(in Naira).
Total cost 2006
Maize
Cowpea
Soybean
Rice
Groundnut
Sorghum

47,121.40
7,014.48

21,427.92
13,467.75
13,998.89
11,408.46

Overall average TC 19,073.15
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Total cost Items 
The components of Tables 3 and 4 provide the necessary information for computing the 
total cost, as shown in Table 5. The sum of the TVC and TFC constitutes the total cost of 
the seed production operations. The total cost incurred in producing seeds in 2006 stood at 
N19,073.15. On a hectare basis, the total cost would be N56,097.50 for 2006. 

Revenue from seed production
Total revenue receivable for each crop type is presented in Table 6 and reveals the 
magnitude of revenue that accrued to seed producers. Total revenue accruable to maize 
was N66,186.22 in 2006. The lowest recorded revenue came from the sale of cowpea 
(N12,932.76) in 2006. 

Gross margin and net profit analysis
The gross margin and net farm profit of the seed producers are presented (Table 7). As 
shown, producers of the different seed types recorded some levels of profitability. As such, 
the enterprises producing certified seeds have an impressive return to capital and are 
profitable. However, the profitability levels vary with seed types. The profit margin recorded 
by maize seed producers was consistently largest; it was N56,073.00/ha in 2006. 

The observed profit margins across the seed types conclusively reveal that, for every N1 
spent in cultivating the seeds, some levels of financial benefits were derived, as indicated 

Table 6. Total revenue receivable for each crop (in Naira).
Seed type 2006 records

Unit price Quantity sold (kg) Total revenue
Maize
Cowpea
Soybean
Rice
Groundnut
Sorghum

39.67
38.70
40.95
50.01
26.3
38.57

1668.42
334.18
740.15
400.00
739.47
619.08

66,186.22
12,932.76
30,309.14
20,004.00
19,396.30
23,877.92

Overall average 23,737.92

Table 7. Farm gross margin and net farm profit in 2006.
Description Gross farm 

income
(GFI/ha)

TVC/ha TFC/ha Gross farm 
margin
(GFI–TVC/ha

Net farm  
margin
(GM–TFC/
ha)

O/I index

Maize
Cowpea
Soybean
Rice
Groundnut
Sorghum

194,665.35
38,037.53
89,144.53
58,835.29
57,047.94
70,229.18

128,406.7
14,558.64
53,850.41
31,215.06
32,205.71
24,308.18

10,185.65
6,072.18
9,172.88
8,395.97
8,967.50
9,246.12

66,258.65
23,478.89
35,294.12
27,620.23
24,842.23
45,921.00

56,073.00
17,406.71
26,121.24
19,224.26
15,874.73
36,674.88

1.40
1.84
1.41
1.49
1.38
2.09

Overall 69,817.41 47,424.12 8,673.38 22,393.29 13,719.91 1.24
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by the output/input indices. Specifically, in the case of sorghum, every N1 spent brought 
to the producers financial benefits of about N2.09. Each of the seed type production 
processes was fairly financially sustainable in the planting season of 2006.

Seed industry level issues
So far, it has been assumed that all seeds produced are sold at no extra cost. In other 
words, quality control, marketing, and distribution costs were not taken into account. 
These costs are critical at the seed industry level of analysis.

Equally critical is the size of the market for the hybrid NAD-1. These are the questions 
examined in this section.

First, on the supply side, it is expected that farmers will produce seeds of a new cultivar 
if the price offered to them is high enough to cover their costs. Also a firm will supply 
seeds only if the price of seeds is high enough so that it can cover its variable costs. 
Other factors that influence seed supply include the structure of the seed industry, the 
importance of the crop in the country, and the cost of research. The supply of seeds 
is then a function of price, and some supply shifters, such as the cost of fertilizer, 
institutional environment, and price threshold. Supply is also expected to have an 
inelastic portion because of limited land area suitable for seed production. However, 
because of potential technological change (yield increase), the supply schedule will not 
be vertical. Supply function will be discontinued at the price threshold level because 
of the sunk costs and high transaction costs, which will require a minimum price level 
before the firm can start selling seeds. Below the price threshold, production will be zero. 
This implies that, at the beginning of the industry, high prices are required which will 
compensate seed producers for the risk borne and give incentives to starters. To sustain 
the prices at these levels, a certain market size will be required. 

Seed production costs are not particularly stressed here, because under the current 
hybrid sorghum seed production scheme, the seed company wants to contract with 
farmers (producers) and offers them a price/kg, which will cover their production costs. 
Until the price offered to them covers at least their costs, farmers will not agree to the 
contract. The setup of these contracts is also of importance because it can determine 
the quantity of seeds available to the seed firm. The contracts should be based on a per 
kg basis and also include both yield and quality premiums because of the differences in 
the farmers’ management abilities. When contracts are based on a flat payment, farmers 
have no incentive to deliver all the seed produced. Yield premiums give incentives for 
good crop management, but create quality control problems because farmers will be very 
reluctant to rogue. A quality premium allows for the compensation of the yield dilemma, 
especially if the premium offered for quality is higher than that for yield.

Currently in Niger, sorghum crop yields are low. There is also a large gap between yields 
on experiment stations and those on farmers’ fields; the rate of adoption of improved crop 
varieties is low; a seed production system is almost nonexistent. According to Srivastava 
and Jaffee’s indicators, these will qualify the Nigerien seed system as being one in need 
of investment. Srivastava and Jaffee (1993) have identified some indicators that help 
to determine if a country’s seed sector is in need of investments. However, investors 
are interested first in potential profits. Therefore, profitability is the main factor that 
determines if investments can be made.
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Estimation of potential seed demand
In 1999, the total area of sorghum harvested in Niger was 1,400,000 ha (FAOSTAT). Using 
this figure, the potential demand for sorghum seeds in Niger can be estimated. With an 
assumed average of 10 kg/ha, the potential quantity of sorghum seeds needed is 14,000 t. 

Given the potential and the quality of land in lowland areas, it is likely that hybrid sorghum 
will first be adopted in these areas. Farmers on irrigated perimeters and/or with access to 
private irrigation face lower risks and have the potential to benefit more from the adoption 
of hybrid technology. It is estimated that the total irrigated area in Niger is 36,000 ha, 
which include 13,000 ha that are Government-managed (ONAHA) and the remainder are 
privately managed (République du Niger 1991; Norman and Walter 1997). The required 
quantity of hybrid sorghum seeds needed for these areas is 540 t. In principle, the potential 
demand for hybrid sorghum also includes sorghum growing areas with agroecological 
conditions similar to those of Niger in other Sahelian countries. Due to transportation and 
distribution costs, the most likely markets are those in Burkina Faso and Mali, at least at 
the beginning of the process. Potential quantities can serve only as proxies. An actual 
estimate demand schedule will establish a relationship between the quantities demanded 
and market conditions, including prices, policy environment, and other factors. 

In the case of NAD-1 in Niger, a survey is needed to determine the extent of the adoption 
of the hybrid in the country and some characteristics of the adopters so that it can be used 
to predict future adopters within and outside the country. The demand for hybrid sorghum 
can be estimated as a function using regression technique. The demand for the seeds of 
new cultivars depends primarily on the profitability of the technology and its risk. Risk and 
profitability are measured, compared with the existing technologies. The demand for hybrid 
sorghum seeds is also influenced by factors such as the policy environment, and the actual 
or potential availability of inorganic fertilizer, because the yield potential of hybrid sorghum 
is better expressed when associated with the use of fertilizer, and most farmers are aware 
of that. 

The profitability of hybrid sorghum technology depends on the factors identified above. 
Relative prices (input/output) return on other investments (crops and non-crops), the 
farmer’s own characteristics (management ability, financing options, etc.), the quality of 
infrastructure in the area, and the policy environment all influence the demand for hybrid 
sorghum seeds. Alternative investments are important, as economic resources are always 
first allocated to their best uses. Therefore, investments will be made in hybrid technology 
only if it is more profitable than the available alternative investments. 

Oresajo (1999) indicated that the following elements, among other things, have an 
influence on the profitability of the seed business.

Seasonality of production y
Total area under cultivation y
Farm income and profit margin of the usage, if certified seeds y
Seed demand and rate of seed change y
Number of contract farmers y
Government interventions y
Marketing and distribution of certified seeds y
Support services for the farmers y
Seed research y
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Demand and supply and the economic environment for the market are critical for the 
seed industry. The market size (demand) and policy environment are the most important 
factors. The price in this market is assumed to depend mainly on demand. As long as the 
demand for hybrid sorghum seeds is not satisfied, prices will increase and a new supply 
will be created (at least until all land suitable for sorghum seed production is exhausted). 
The market size determines sales and how transaction costs can be spread. The 
policy environment is equally important, because it creates and guarantees profitability 
conditions.

Policy environment
In addition to price, the policy environment is another factor present in both supply and 
demand equations. Government policy has an impact on profitability in nearly all sectors 
of an economy. Especially in the hybrid seed industry, profitability depends a lot on how 
Government regulations can protect seed companies from free riders.

In Niger, the Governmental agencies tried in the late 1970s and early 1980s to produce 
and distribute seeds, and failed. Opponents of direct intervention by the public sector 
think that the public sector is not needed for the seed industry that should remain a 
private matter. Therefore, according to them, the public sector is needed to continue 
research and regulate the market. However, given the current conditions in Niger, the 
public sector should also produce foundation seeds and define market conditions (seed 
law). A minimum involvement of the public sector in the industry is needed to help it to 
take off. The involvement of the public sector might increase the consumers’ confidence 
in the product, since they have little experience with it. Also, public sector involvement 
might ensure continuity in the event of a bad cropping season at the beginning of the 
process. Usually, following a drought, the demand for hybrids collapses and all the 
private businesses pull out of the market. The public sector can keep the process going 
until favorable conditions for private businesses are reestablished. For example, in the 
Sudan, Tennassie and Sanders (1997) reported “the public sector kept the diffusion of 
HD-1 (a new hybrid sorghum cultivar at the time) going during the 1980s when private 
seed producers left the industry.” A certain number of policy reforms are necessary 
to make the seed industry take off. Policy should shift toward demand-driven actions, 
private initiative, competition, and market pricing (Srivastava and Jaffee 1993). 

Conclusions
Seed production and distribution are essentially a business. As such, profitability is the 
key for any producer who wants to make a living out of seed production. Profitability 
can be determined by evaluating and comparing costs and incomes as done above. A 
seed producer can improve profitability by reducing costs or increasing income. Quality 
control is the key in the seed business to ensure survival for the seed firm. With good 
quality control, a firm can also build a reputation over time that might allow it to charge 
higher prices than the competition. There are substantial economies of scale in the seed 
industry, therefore, the adoption of those improved production techniques that increase 
yields is crucial for seed producers.

At the industry level, several other factors have been identified as the most influential 
on the profitability of the seed sector. This paper has mentioned the demand factor, 
technology level, Government interventions, seed laws, and public policy as important for 
business in the agricultural sector.
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