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Lucrative status of improved dual purpose cowpea (Vigna unguiculata L., Walp) in Damboa, 
Borno State, North-Eastern Nigeria
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Abstract. This study divulged the cost-returns analysis between improved dual purpose cowpea  (IDPC) varieties and other non-IDPC/local cowpea varieties 
in Azir, Damboa town, Kuboa and Sabongari villages of Damboa local council, Borno State, Nigeria. Socio-economic stratification of the villages into Low 
Population Low Market (LPLM) and Low Population High Market (LPHM) on the basis of human demographic profile and proximity to wholesale market were 
the criteria adopted for selecting the villages for this study. A total of 150 cowpea farmers responded to the questionnaire instrument; administered between 

-1December, 2006 and February, 2007. Results of the budgetary techniques used show that adopters of IDPC varieties generate $386.01ha  as net income as 
-1against $248.37ha  for the non-IDPC adopters; proportional to 55.42% rise in net income per hectare of cowpea resulting from the impact factor of IDPC 

-1 -1adoption alone. Similarly, farmers in Sabongari village realized the highest net income of $491.99ha  as against Azir the lowest net income of $247.21ha  
across the four villages owing to demand factor; interplay between human population and proximity to wholesale market; both in favour of Sabongari but none 
in favour of Azir.  In terms of ratios, farmers in Sabongari were adjudged as more lucrative across adopters' category, socio-economic domain and villages 
respectively owing to higher return on sale ratio and lower operating ratio. Azir and Sabongari villages were found to exhibit potentiality for comparative cost 
advantage and comparative sales advantage respectively. Thus, the research concludes that an expansion path for cowpea is feasible if cultivation and sales 
are premised on cost and sales advantages.

Keywords: lucrative, improved dual purpose cowpea, socio-economic domain, return on sales ratio, operating ratio

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 9, No 4, pp 286 - 290, 2017
DOI: 10.15547/ast.2017.04.054

Introduction

Improved planting materials, by generalization, agricultural 
genetics is a veritable weapon for global fight against un-
sustainability and food insecurity; it ensures remarkable productivity 
increase, income rise and augments the welfare of farming families. 
The cowpea industry is no exception having gone through series of 
quality improvements in seed over several decades. The improved 
dual purpose cowpea (IDPC) varieties, characterized by duality 
effect of both higher grain and higher fodder yields is one of the many 
improvements attained in the cowpea enterprise.  

Nigeria, the highest world producing nation of cowpea, 
produces 1.69 million tonnes per annum; representing 56.3% of 
world production and generates annual revenue of US$650 million 
(Ortiz, 2003; Langyintuo et al., 2005). On global index, cowpea area 
under cultivation stands at 12.5 million hectares yielding an 
estimated 3 million tonnes of cowpea grain annually; 64% (1.92 
million tonnes) of the production share emanates from West and 
Central Africa (Quin, 1997; Singh et al., 1997). Substantial evidence 
abounds on productivity rise in Nigeria. Ortiz (1998) concur with the 
foregoing that cowpea production in the country rose by over 400% 
between 1961 and 1995; with an average rise in grain yield of 

-1 -10.48tha  (Quin, 1997) to 0.68tha  for the year 2005 (FAO, 2007). 
The justification for these productivity rises is certainly not preclusive 
of the series of advances in cowpea research spanning many 
decades in Nigeria; particularly, the development of high yielding 

planting materials such as the IDPC varieties among other yield 
enhancing factors.    

The purpose of this study was to make the cost-returns analysis 
between improved dual purpose cowpea (Vigna unguiculata L., 
Walp) varieties and other non-IDPC/local cowpea varieties in some 
areas in Damboa, Borno State, Nigeria.

Material and methods

Study area and sampling method
Damboa is one of the 27 local government areas of Borno State, 

Nigeria sandwiched by Kaga, Konduga, Gwoza, Chibok, and Biu 
local governments areas of the State with human population of 231 

2573 (NPC, 2006) inhabiting the 6.219 km  of the area. Damboa lies in 
semi arid region with much variability and unpredictability in rainfall 
patterns that often last between May and October; which supports 
the cultivation of low rainfall requiring crops such as wheat, 
sorghum, maize and cover crops like cowpea and groundnuts. 
Damboa was purposively selected for this study being the only local 
government area in the Sudan Savanna of Borno State where IDPC 
varieties were released to farmers by IITA in 2004. Azir, Damboa, 
Kimba, Kuboa, Nzuda, Mungule and Sabongari were identified as 
the production centres for IDPC varieties in the local government. 
These centres were stratified in to 2 socio-economic domains (LPLM 
and LPHM) based on human population size and accessibility to 
wholesale market, viz: 

- LPLM (Low Population-Low Market): Named Socio-economic 
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Domain (SEDOM) 1. It has low population (<20,000 inhabitants) and 
poor accessibility to whole sale market (market tension between 1 
and 5). Except Sabongari, all other aforementioned villages satisfied 
this criterion.

- LPHM (Low Population-High Market): Named Socio-
economic Domain (SEDOM) 2. It composes of low population 
(<20,000 inhabitants) and good access to wholesale market (market 
tension between 6 and 10). Of the production centres or villages, 
only Sabongari village that fits this criterion.

On the whole, based on the socio-economic categorization, 
random sampling was used to select four villages Azir, Damboa 
Town, Kuboa and Sabongari and a total of 150 respondents were 
administered with questionnaire materials based on proportionality; 
25 each from Azir and Kuboa and 50 each from Damboa Town and 
Sabongari. Data collection lasted between December, 2006 and 
February, 2007.

Analytical methods  
Net Return-Profit Model. The net-return profit model was used 

to estimate the costs and returns in the IDPC and non-IDPC 
varieties. Several models for estimating profitability in agriculture 
exist. Amaza (2000) strengthened the use of gross margin analysis; 
gross returns less gross variable cost as a proxy measure of 
profitability. Olukosi and Ogunbile (2005) emphasized the use of 
gross margin especially in peasant African farming where fixed input 
is highly negligible. Onyeagocha et al. (2010) stated that the net 
returns range between -∞≤ Π ≤ +∞ and can be estimated using the 
two equations below:

     (1)

NR = GM - TFC     (2)

where: PQ  = Value of Output, PX  = Value of Variable Input, GM = i i i i

Gross margin, TFC = Total Fixed Cost and NR = Net Return.
The aforementioned equations can be condensed to give a 

compact notation as viz: 

      (3)

Furthermore, the model can be extended to accommodate 
more variables as possible: 

π = P Q  + P Q  + ... + P Q  - [P VX  + P VX  + ... + P VX  + P FX  1 1 2 2 n n 1 1 2 2 n n 1 1

+P FX  + ... P FX ]     (4)2 2 n n

In this study the model was narrowed to capture specific 
variables as applicable in the Damboa cowpea research as below: 

π = P Q  - [P VX  + P VX  + P VX  + P VX  + 1 1 1 1 2 2 3 3 4 4

P VX  + P FX ]    (5)5 5 1 1

where: P Q  = Unit price of a bag of cowpea multiplied by number of 1 1

cowpea bags harvested, P VX  = Unit price of a kg of seed multiplied 1 1

by number of kg of seed planted, P VX  = Unit price of a bag of 2 2

fertilizer multiplied by number of bags of fertilizer applied, P VX  = 3 3

Unit price of a litre of insecticides multiplied by number of litres of 
insecticides sprayed, P VX  = Unit price of a man day of labour 4 4 

multiplied by number of maydays of labour utilized, P VX = Unit price 5 5 

of other cost or miscellaneous cost multiplied by number of such 
costs incurred, P FX = Price paid as land tax or depreciation of land1 1 

Return on Sale Ratio. This ratio shows how large an operating 

margin the enterprise has on its sales. The ratio divides the net 
income by the revenue and expressed as a percentage.

      (6)

where: R.S = Return on Sale, N.I = Net Income, R = Revenue.
Operating Ratio. This ratio determines the level of managerial 

control on operating costs. It divides the operating expenses by the 
revenue and expressed as a percentage by formula:

      (7)

where: O.R = Operating Ratio, O.E = Operating Expenses, R = 
Revenue.

Results and discussion

Summary of farmers' socio-economic attributes
The summary of socio-economic attributes in Table 1 indicates 

that majority (74%) of the farmers had between 41 and 60 years of 
age. The preponderance of this age category may not be 
unconnected with their higher demand for family upkeep than other 
age categories. This age category further indicates that the farmers 
were youthful adults who are expected to be sound in reasoning and 
rational in their farms' decision making, converse to the relatively old 
age category who were a minority. The poor participation by the 
young group (below 40 years) in cowpea cultivation may be inferred 
on their negative attitudes towards agriculture for white collar jobs 
and their relatively less responsibility for family upkeep. 
Educationally, 45% of the farmers had no formal training even those 
with formal education mostly at lower levels. The significance of 
education in adoption process as a factor that influences adoption 
cannot be underestimated. Amaza (2000) stated that farmers are 
more efficient in information uptake and more productive at higher 
level of education. Male farmers predominate (70%) owing to the 
religious and traditional beliefs of the majority of the inhabitants that 
women are precluded from non-domestic responsibilities for which 
farming is perceived as one. On marital status, about 95% of the 
farmers were found to be married, justifying further the position that 
farmers in the area engage in cowpea production as means of 
livelihood; to earn income and use for family upkeep. Most of the 
farmers surveyed had 1-5 years cultivation experience. Studies 
have shown that years of farming experience prepare farmers to be 
more acquainted with the production and market situations for the 
crop. Iheanacho (2000) affirmed that years spent cultivating a 
particular crop makes farmers more conversant with weather and 
climatic changes, social and economic factors and factors 
influencing farming in general. Thus, farmers are better-off in terms 
of productivity and profitability index with longer years of cultivation. 
The recent influx of farmers in cowpea production may be ascribed 
to the motivation associated with the introduction of the IDPC 
varieties in the area and the new entrants are likely to experience 
improved productivity over time. More than 80% of the farmers lack 
membership of any cowpea association. The dearth of farmers' 
organisation into cowpea association is perhaps a factor responsible 
for the poor credit status of the farmers. On household size, majority 
(63.3%) had between 6 and above as family size; considerably large 
and a very significant factor in promoting IDPC adoption. Most of the 
farmers were poor (50.7%) on the basis of ownership of small farm 
sizes, few small ruminants and walking a distance of at least 10km to 
and from farm sites daily.

GM = ∑PQ - ∑PXi i i i

π = ∑PQ -  ∑PVX + ∑PFXi i i i i i 

n n n

i = 1 i = 1 i = 1

R.S =          x 100%
N.l

R

O.R =          x 100%
O.E

R
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Costs and Returns Analysis
Revenue is practically enhanced by size/scale of production 

and yield obtained among other factors. Table 2 revealed that IDPC 
production is profitable; the adapters of the varieties realized a 

-1 -1higher income of US$386.01ha  as against US$248.37ha  for the 
non-adopters (producers of local cowpea varieties or other improved 
varieties devoid of the duality effect). This income differential 
attributable to higher grains and fodder yields equates to 55.42% 
increase in per hectare incomes of cowpea owing to the adoption of 
IDPC varieties in Damboa. Similarly, Alene et al. (2005) reported an 

-1 -1income of US$289.76ha  and US$124.68ha  for adopters and non-
adopters of IDPC respectively in their adoption study in Kano, 
Nigeria. It is evidently glaring that cost components (seeds, fertilizer, 

insecticides, miscellaneous cost and labour) are higher in 
magnitude under the adopters' budget than the non-adopters' owing 
to the relative-marginal higher cost of IDPC seeds and the 
accompanying effects it exerts on other cost components. 

Table 2 also shows that farmers in SEDOM 2 (Sabongari) made 
higher per hectare income of US$491.99 as against US$401.16 
realized by farmers in SEDOM 1 (Azir, Damboa and Kuboa). This 
may be due to the obvious fact that the domain was classified as a 
high market access centre, which exerts high influence on market 
demand. The market access factor is also reflective of the market 
price, which was higher and led to higher revenue in SEDOM 2. This 
finding concords with Kristjanson et al. (2005) that socio-economic 
domain as a factor plays a distinctive role in the market price for the 

Table 1. Summary of farmers' socio-economic attributes

Source: Field Survey, 2007

Variable  Variable  Farmers Farmers (%) (%)

Age (Years)

20-40

41-60

Over 60

Sex

Male

Female

Formal Education (Years)

1-7

8-10

15-21

No formal education

Farming Experience

1-10

11-20

Over 20

Farmers' Production Category

Adopters

Non-Adopters

Marital Status

Married

Single

Divorced

Household Size

1-5

6-10

11-15

16-20

Wealth Status

Poor

Average

Small Ruminants

0-10

11-20

0ver 20

Large Ruminants

0-5

6-10

Group Membership

Yes

No

Farm Distance

0-10 km

Over 10 km

37

111

2

105

45

35

39

8

68

95

25

30

120

30

142

5

3

55

76

17

2

76

74

18

67

65

135

15

29

121

148

2

36.7

50.7

11.3

1.3

50.7

49.3

12.0

44.7

43.3

90.0

10.0

19.3

80.6

98.6

1.3

37

111

2

105

45

35

39

8

68

95

25

30

120

30

142

5

3

Table 2. Costs and returns per hectare across adoption category of IDPC varieties in Damboa

Source: Field Survey, 2007

Variable Adopters Nigerian N (US$) Non-adopters Nigerian N (US$)% %

Seed

Fertilizer

Insecticide

Labour

Miscellaneous cost

Total cost

Revenue

Net income

3521.70 (29.79)

4226.04 (35.75)

3169.53 (26.81)

22891.05 (193.65)

1408.68 (11.92)

35217.00 (297.92)

80847.00 (683.93)

45630.00 (386.01)

2662.25 (22.52)

3194.70 (27.02)

2396.03 (20.27)

17304.63 (146.39)

1064.90 (9.01)

26622.50 (225.21)

55982.00 (473.58)

29359.50 (248.37)

10

12

9

65

4

100

10

12

9

65

4

100
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IDPC grains during marketing. Analysis of net incomes across 
villages revealed that farmers in Sabongari and Azir villages realized 
the highest and the lowest incomes respectively. Again, higher 
market demand facilitated by improved market access and high 

human population justifies the case of Sabongari, while dearth of 
wholesale market accounts for the low revenues in other villages; 
incomes were found to improve as distance to wholesale market 
diminishes.

Table 3. Costs and returns per hectare across socio-economic domains of IDPC varieties in Damboa

Source: Field Survey, 2007

Variable SEDOM 1 (LPLM) Nigerian N (US$) SEDOM 2 (LPHM) Nigerian N (US$)% %

Seed 

Fertilizer

Insecticide

Labour

Miscellaneous cost

Total cost

Revenue

Net income

3099.18 (26.22)

3499.18 (29.60)

2699.21 (22.83)

19494.27 (164.91)

1199.65 (10.15)

29991.18 (253.71)

77412.24 (654.87)

47421.06 (401.16)

3407.98 (28.83)

3500.00 (29.61)

2825.99 (23.91)

20409.95 (172.66)

1256.00 (10.63)

31399.93 (265.63)

89557.69 (757.62)

58157.76 (491.99)

10

12

9

65

4

100

11

11

9

65

4

100

Table 4. Costs and returns per hectare across village level of IDPC varieties in Damboa

Source: Field Survey, 2007

Variable
Azir 

Nigerian N (US$)
Damboa

Nigerian N (US$)
Kuboa

Nigerian N (US$)
Sabongari

Nigerian N (US$)% % % %

Seed

Fertilizer

Insecticide

Labour

Miscellaneous cost

Total cost

Revenue

Net income

12

12

8

65

3

100

10

12

9

65

4

100

12

12

9

65

2

100

11

11

9

65

4

100

2852.45 (24.13)

2844.76 (24.07)

2000.00 (16.92)

15409.13 (130.35)

600.00 (5.08)

23706.35 (200.54)

52928.89 (447.75)

29222.54 (247.21)

3171.66 (26.83)

3800.00 (32.15)

2852.04 (24.13)

20598.65 (174.25)

1267.00 (10.72)

31689.35 (268.08)

80716.35 (682.82)

49027.00 (414.74)

2819.20 (23.85)

2903.03 (24.56)

2177.28 (18.42)

15724.77 (133.02)

567.69 (4.80)

24191.96 (204.65)

53714.70 (454.40)

29337.74 (248.18)

3407.98 (28.83)

3500.00 (29.61)

2825.99 (23.91)

20409.95 (172.66)

1256.00 (10.63)

31399.93 (265.63)

89557.69 (757.62)

58157.76 (491.99)

On the whole, it is instructive to note that the higher grain and 
fodder yields characterizing the IDPC varieties is the rationale for the 
productivity rise and consequently per hectare incomes. Labour as 
cost component accounts for the bulk (65%) of total production cost 
of cowpea. However, Langyintuo et al. (2005) reported labour as 
accountable for over 70% of total cost of cowpea production. This 
drop in proportion could be explained by the somewhat remoteness 
of Damboa and its villages vis a vis low rates of labour. This study 
further elucidates that farmers in Sabongari and Azir villages made 
the highest income and the lowest cost of production per hectare 
respectively. The justification for the highest income was facilitated 
by the higher market demand due to the presence of an improved 
wholesale market in Sabongari. Azir, perhaps the most remote of the 
villages characterized by low labour rates which is also reflective of 
its least cost characteristics. Thus, Azir and Sabongari villages were 
found to exhibit criteria for comparative cost advantage and 
comparative sales advantage respectively in Damboa as entity.  

Return on Sale Ratios and Operating Ratios
The return on sale ratio, is an index for expressing the 

magnitude of profit margin of an enterprise, while the operating ratio 
as an index for expressing cost of production. Further stated, that 
each can take a range between 0 and 1 when expressed as a 
fraction or range between 0 and 100% when expressed as a 

percentage (Gabdo et al., 2005). Furthermore, the return on sale 
ratio that holds: the higher-the better (approaching the best point of 1 
or 100%), while the operating ratio holds: the lower-the better 
(approaching the best point of 0 or 0%). 

Table 5. Farmers' return on sales ratios and operating 
ratios for IDPC cowpea in Damboa

Source: Field Survey, 2007

Variable

Across Adoption Category

Adopters

Non-Adopters

Across Socio-Economic Domain 

Sedom 1

Sedom 2

Across Villages

Azir

Damboa

Kuboa

Sabongari

0.4356 (43.56%)

0.4755 (47.55%)

0.3874 (38.74%)

0.3506 (35.06%)

0.4479 (44.79%)

0.3926 (39.26%)

0.4504 (45.04%)

0.3506 (35.06%)

0.5644 (56.44%)

0.5245 (52.45%)

0.6126 (61.26%)

0.6494 (64.94%)

0.5521 (55.21%)

0.6074 (60.74%)

0.5462 (54.62%)

0.6494 (64.94%)

Operating Ratio         Return On Sale Ratios
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Table 5 shows ratios across adoption category; farmers in the 
adopters' category had RS=56.44% and OR=43.56% and 
RS=52.45% and OP=47.55% for farmers in the non-adopters' 
category. This shows that the adopters of IDPC had a higher return 
on sale ratio and lower operating ratio relative to the non-IDPC 
farmers. This higher percentage of return on sale ratio on the part of 
the adopters imply a further justification that the adopters of IDPC 
varieties were more lucrative or profitable than the non-adopters 
owing to higher yield by the adopters. Similarly, the lower percentage 
of operating cost on the part of the adopters infers that the cost of 
production is lower compared to production cost for the non-
adopters. Since the IDPC requires less management effort than the 
non-IDPC varieties explains lower cost of production of the IDPC 
varieties as against the non-IDPC varieties. Similarly, ratios across 
socio-economic domains indicates farmers in SEDOM 2 had higher 
lucrative status (profitability) than those in SEDOM 1 owing to higher 
return on sale ratio and lower operating ratio. Finally, ratios across 
villages also shows that farmers in Sabongari village were more 
lucrative than those in other villages primarily due to higher return on 
sale ratio and lower operating ratio. 

Conclusion

The improved dual-purpose cowpea (IDPC) varieties have 
been found to be more yielding (both fodder and grain yields) than 
the non-improved dual purpose cowpea (non-IDPC) varieties with 
the IDPC farmers gaining 55.42% rise in the income levels over the 
non-IDPC farmers in Damboa. In view of the poor state of small 
holder farmers in Damboa, the introduction and possible adoption of 
IDPC varieties shall help to improve income, reduce poverty level 
and improve the standard of living of cowpea farmers in the area; 
these are possible owing to the duality effect associated with the 
IDPC varieties on higher grain and fodder yields. A vacuum still 
exists for improvement in terms of the lucrative status of the farmers; 
evidenced from the wide gap existing between the best points of 
return on sale ratio and operating ratio. Expansion path (higher 
production) is feasible when Azir is targeted as a cultivation point; 
due to its comparative cost advantage and Sabongari is targeted as 
selling point; due to its comparative sales advantage.
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