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Abstract

The study examined the profitability and resource used effic iency of
cotton production in Borgu local government area of Niger State,

northern guinea savanna Nigeria. Multi-stage, purposive as well as

simple random sampling techniques were employed in the selection of
100 respondents used for the study. Descriptive statistics, eross

margin and regression analysis were used for analysis of data. The
result shows that a typical cotton farmer was below 50 years, married,

illiterate with about 5 years experience in cotton production; cotton

was planted mainly as sole crop and as a cash crop. Estimated Gm/Ha

was ? 34076.25 with 0.64k return on a Naira investment which shows

that cotton production is profitable in the study area. Its production

should be supported as an important crop to transform the rural
economy through enhanced income and as a crop that is needed for the
expected revival of the textile industry. The regression result shows

that farm size(X,), level of education (X,); cotton farming experience
(X)) and purchased input(X,) are positive and significantly (p < 0.05)

related to cotton output(Y). The return to scale measured by the sum of
the regression coefficient of the lead equation was 6.70 implving an

increasing return to scale which support increased use of all inputs to

obtain optimal return. The MVP/UFC ratios were not equal to unity
which shows that all inputs were not efficiently utilised. The values of
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Beta from the regression estimates shows that the use of purchased
input in form of fertilizers and agrochemical and farm size were the
most important factor that determines the output of cotton farmer
during the survey. The study recommends that cotton farmers should
be encourage to increase ared under cotton cultivation through access
10 credit through farmers group and access to purchased inpuls such
as agrochemicals and fertilizers al subsidized rate and introduction of
guarantee minimum price as policy to support colton prices 10
encourage farmers 1o increase production.
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Introduction

Cotton (Gossypium Spp) is the world most important non-food
agricultural commodity and remains by far the most important natural
fibre entering our daily lifein varieties of ways and it's the most valued
among several fibre yiclding plant known to man, it represents about
38% of the world fibre market (Ollunga,2005).

In Nigeria, cotton was one of the main sources of foreign exchange
when agriculturc was the main stay of Nigeria economy prior to the
discovery of oil and oil boom of 1970s. Cotton is a vital raw material
for the textile industries. The textile industry used to be the second
employer of labour after government in Nigeria (Mabai, 1999). Cotton
seed is used inthe production of vegetable oil and cottonseed cake isan
important raw material in the preparation of livestock feed. Cotton
production and its contribution 10 the economy have been on the
downward trend since 1970s. Andrac and Beckman (1987) reported
that in 1973 cotton output was roughly equivalent 10 the requirement
of the textile industry. However, Chukwendu in (1993) reported that
Nigeria could only produce 38% of the requirement of the textile
industry while the remaining 62% was imported. Raw Material and
Research Development Council (RMRDC) (2004) reported that
Nigeria import 15, 000 metric tons of cotton in order to cover the
shortfall in local supply and for certain specific requirements for finer
yarns such as 30-40 inches, which is not grown locally. So, there exista
gap between demand and supply of cotton in Nigeria market and this
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gap is expected to be widen as the efforts been made by federal
government to revive the textile industry take shape. The question is,
can Nigeria grow enough cotton to meet his industrial requirements
and start to export the produce again? In Nigeria cotton can be grown
in the Northern guinea savanna and the Sudan savanna ecological zone
(NAERLS, 1994), these shows there is enough room for the
production of adequate quantity of the produce if the farmers are
convinced of the profitability of the produce. So the questions that this
study answered are:-

- is cotton production profitable?

- is the return enough to mobilize resources 1o its production?

- Is productive resources efficiently utilized by cotton farmers?

- What are the constraints faced by current producers of cotton?

This study therefore identify the determinants of; the profitability and
the constraints of cotton production in Borgu local government of
Niger state southern guinea savanna Nigeria..

Material and Methods

The study was conducted in Borgu Local Government Area of Niger
State, Nigeria. The area lies between longitude 2" E and 4'E of the
Greenwich meridian and between latitude 9N and | 1N of the equator.
It has a mean annual rainfall of 800 -1500mm and temperature of about
23°C - 27°C and falls within the Northern Guinea Savanna ccological
zone of a Nigeria. The data were mainly from primary sources; multi-
stage, purposive as well as simple random sampling techniques were
employed in the selection of the respondents. Babanna district of the
local government was purposively selected for the study because of
the high level of cotton production in the area as determined during
preliminary survey. Simple random sampling techniques were used to
select four villages - Babanna, Kabe, Gbeswa and Tungan Bube used
for the study from the list of villages in the district obtained from the
agricultural department of the local government. 10% of cotton
farmers' population collected during the survey visits to the selected
villages served as sampling frame for the study. A total of 100 farmers
were interviewed during the study.
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Analytical Techniques

Combinations of analytical techniques were employed in the study.
Descriptive Statistics:-The method employed frequency distribution
and percentage to describe the socioeconomic, farm characteristics
and constraint of cotton farmers sampled.

Gross Margin Analysis:- These was used to assessed the profitability
of cotton enterprises in the study area. The gross margin is the
difference between the gross farm income (GFI) and total variable cost
(TVC). It is a uscful planning tool in situation where fixed capital is
negligible portion of the farming enterprises as in the case of small
scale subsistence agriculture (Olukosi and Erhabor, 1988).

GM=GI1-TVC 1

NF1=TGM TFC 2

Where. GM = Gross Margin, G1 = Gross Income, TVC = Total
Variable Costs, TFC = Total Fixed Costs, NF1 = Net Farm Income.

Multiple Regression Analysis: This was employed to determine
the resource use efficiency of the cotton farmers in the study area.
The implicit model for cotton farmer is stated thus:- :
=F (X,, X5 X;, X, X Ut) 3
Where, =cotton outputinkg
X, = farm size in hectares
X. = labour input in man-day
X, = Educational level as number of years spent in school
X, = Farming experience in year
X. = purchased inputin Naira
Ut=error term
The following functional forms of the production function were fitted
to the data collected
Lincar function
Y =b,+b X, +b.X;#+bX,+bX+bX.+U, 4
Semi log function
Y=b,+b,logX,+b.logX,+blogX+b.logX+blogX,+logU, 5
Double log function
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LogY =logb,+b logX, +b,logX,+b,logX,+ blogX.+
bJlogX,+  logl, 6

B, is the intercept; which is the output level when X, the input level is
zero, b,, b, b, b, and b, are regression coefficient of variable X, X, X,
X, and X, respectively.

On a priori basis it is expected that each of the independent variable
(Xi) in equation 3 will be positively related to the dependent variable
(Y)ie

?y/6x>0fori=1.2,..,n. 7

The marginal value productivity (MVP) of each input calculated as
regression coefficient of each input multiplied by the mean price of
output per unit. This was compared with the unit factor cost. The ratio
of the MVP to UFC of each input was computed to measure resource
use productivity.. Resource is optimally utilized if the ratio of MVP to
UFC is one (Kay, 1991). A ratio less than unity shows overutilization
and profit would be increased by decreasing the quantity of input used.
A ratio greater than one indicates under utilization of the input and
increasing the rate of use will increase profit.

Socioeconomic characteristics of cotton farmer in Borgu local
government area

The socioeconomic characteristics of the farmers are presented in
Table 1; majorities (63%) of the sampled farmers were below 50 years
and illiterate (65%). Average cotton farming experience was about 5
Years. The survey shows that while majority of the farmers have
longer farming experience (about 16 years), they are just going back to
cultivate cotton very recently, some of the farmers cultivated the
produce earlier but reported abandoning the crop. The average farm
size for cotton farmers was 2, 35 Ha during the survey, the farm were
cultivated as sole crop in one or two locations and treated mainly as
cash crop. The results show that cotton farming is becoming popular
among the young and active in the study area. Demonstrated positive
returns from the current producers of the crop can attract other farmers
and economic resources into its production. Various studies have
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shown positive relationship between income of farmers, expected
return on investment and adoption of technology (Adewumi and
Omotesho (2002); Tiamiyu et. al., 2010 and Lawal and Alabi, 20111)

Costs and return analysis

The estimated gross margin analysis of cotton production in Borgu
local government area of Niger state, southern guinea savanna Nigeria
is shown in Table 2

Table 2: Average cost and returns from cotton production in
Borgu Local Government Area of Niger State

Items Value in &
Yield (kg) 1489
Price (N/kg) 54.75
Gross Return (GFI (M) 81522.75
Labour cost

Land preparation 5725.00

Planting 1250.00

Supply 1000.00

Wedding 6360.00

Thinning 1500.00

Fertilizer application 1110.00

Insceticide application 3845.00

Harvesting 4235.00

Bagging 610.00

Total labour cost 25635.00
Land rentage (estimated) 2000.00
Cotton seed 1400.00
Fertilizer 8261.50
Insecticide 4325.00
Empty bags 3050.00
packaging 575.00
Transport 2200.00
Total variable cost (TVC) 47446.50
Total hixed cost (TFC) 2150.00
Total cost (TC) 49596.50
Gross margin = (GFI - TVC) 34076.25
Net farm income (GF1 - TC) 31926.25
Average of return = (NFI/TCYHA 0.64

Source: Computed from field survey data, 2010
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The estimated Gm/Ha in cotton production was N 34076.25 during the
survey with 0.64k return on capital invested; this implics that forevery
naira invested in cotton production, 20.64 was realized as profit. With
the interest rate during the survey at 23%, it can be concluded that
cotton production is profitable in the study arca. Labour cost like in
most small farm studies remains the dominant cost in the production
schedule ag shown in Table 3; about 53% of total cost was spent on
labour. The use of purchase item in form agrochemicals is also
important in cotton production as about 25% of production cost was
spent on these items. If fertilizer is applied at the recommended rate
these might have been higher probably with higher yield. This resultis
similar to that reported by Harunna ctal., 2010 and Alam et. al., 2013
on cotton production in selected locil government area of Zamfara and
Taraba State respectively.

Resource-use productivity analysis

The regression coefficient and other related statistics for the regression
equation 3 are presented in Table 3.

Table 2: Regression result for Cotton Production in Borgu Local
Government Area of Niger State

Functional | Constant | X, X; X, Xi X R I
form i

Lincar 3.753 22474% | 11.547 | 37881 15.306 26,5440 | 062 - 2 s
SE 9918 6.829 28141 26,146 229

(2.266) (1.691) | (1.346) | (0.585) | (3.672)

Semilog | 248 DaRa" 0996 | 2560 | 1.536** | 1ask** |06 | sS4 |
SE 0.181 0.745, 1.554 0,782 0.636

(2.667) (1.337) | 1.653) (1977) | (2.135)

Double | 0981 | 0.564°% | 0644 | 2.476%* | 0.487** |2336°%* | 0.67 | 925%**
log

SE

0.231 0.489 1123 0221 0651

(2.442) | (1317) | (205) | 2194 (3.897)

Figure in parenthesis are tvalues;  ** significantat 5%:; **¥ significantat 1%
Source: Computed from field survey data, 2010~
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All the fitted regression equation have the appropriate sign and
accounted for between 61% and 67% of the total variability observed
in cotton production during the survey. Double log function was
selected as the lead equation based on the magnitude of coefficient of
multiple determination (R’), the number of significant (p < 0.05)
variables and the appropriateness of the sign of regression coefficients
as suggested by Olayemi, (1988). The coefficient of multiple
determination of the lead equation shows that the included variables
accounted for 67% of the total variation in the output of cotton
production in the study area. The F test which is the overall test of
significance of the regression equation is significant (p < 0.01)
showing that the regression equation is adequate. Farm size(X,), level
of education (X,); cotton farming experience (X,) and purchased
input(X,) are positive and significantly (p < 0.05) related to cotton
output(Y). These indicate that by increasing the quantity use of each
input individually or collectively the output of cotton output can be
increased. The return to scale measured by the sum of the regression
coefficient of the lead equation was 6.707 implying an increasing
return to scale which support increased use of all inputs to obtain
optimal return.

The values of Beta from the regression estimates were used to rank the
contribution of each independent variable (X) on the observed
variation in the dependent variable (Y). This is shown in Table 4

Table 4: Rank of the Contribution of Independent Variables (Xi)
on the Observed Differences in Dependent Variables Using Beta
Coefficients

Vaniable Bi SE Beta coefficient | Rank Sigt
X; 2536 0.651 0416 I 0.001
X, 0.564 031 0221 ™ 0.034
Xq 0487 0.221 0209 3" 0.49
X 2476 1123 0.191 Iy 0.043
X, 0.644 0.489 0,089 [ 0.117

Source: Computed from ficld survey data, 2010-
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From Table 4, purchased input (X.) ranked first in explaining the
variation in cotton output (Y), it has the highest Beta coctlicient of
0.416. This shows that it is the most important variable influencing the
variation in the output of cotton during the survey. This was followed
by cotton farm size (X,) cultivated by the sampled farmers. This result
shows that the usc of purchased input in form of fertilizers and
agrochemical and size of holding is the most important Factor that
determines the output of cotton farmer during the survey.

The marginal value product for all the inputs in the regression cquation
is shown in Table 5

Table 5: Measure of resource use efficiency in cotton production
in Borgu Local Government area of Niger State

Resources MVP UFC | MVPUFC

Famsize (X)) | 30879 2000 | 0013 ‘
Gbour (X) | 35259 50 o
Purchased input 138.846 I 138.846

(Xa)

Source: Field survey, 2010

The MVP/UFC ratios for all inputs were not equal to unity which
shows that the resources were inefficiently utilized. Low productivity
as a result of inefficient utilization of productive resources among
small scale farmers have been the bane of Nigeria agriculture as
reported in various study suchas Rahji (2006); Okun'madewa (2006);
Alabi ctal 2009 and Lawal et. al. 2010

The major constraint faced by cotton producers during the survey IS
presented in Table 6;
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Table 6: Major Constraints to Cotton Production in Borgu Local
Government Areaof Niger State

Constraints Percentage (N=100)
Low price of cotton 82.5
High costof inputs 72.5
Inadequate funds 65.5
Pest and discase infestation 58.6
Inadequate extension agents 543

Source: Field Survey, 2010

Table 6 shows that low price of cotton is the most important constraint
of cotton farmers; cotton market in the study area is characterized with
few buyers and many sellers thereby creating distortion in prices.
Buyers dictate the price and the commodity have few alternative uses;
this problem was partly responsible for farmers abandoning cotton
production in the past according to the respondent.

Conclusion

The result of this study shows that cotton production is profitable in
Borgu local government area of Niger State northern guinca savanna
Nigeria. The estimated Gm/Ha of ? 34076.25 with 0.64 k returns on
Naira investment is adequate to mobilize resources to it with
appropriate policy. Purchased input and size of cotton farm were the
two most important variables that influenced the output of cotton
farmers during the survey. Cotton production should be supported as
an important cash crop to transform the rural economy through
enhanced income from its production and to boost the expected
recovery of the textile sub sector of the economy. The support should
come in form of guarantee minimum price policy and access to credit
at the appropriate time to encourage farmers to increase arca under
cotton cultivation and access to purchased inputs such as
agrochemicals and fertilizers at subsidized rate to encourage usage
because of their importance in cotton production.
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farmers. First two (2) blocks cach were randomly selected from the
three agricultural zones (Ikom zone Atimaka and Okimi; Ogoja zone
Opama and Yala and Calabar zone Antaka and Odukpani) to give a
total of 6 blocks. From the selected blocks two circles were randomly
selected to give a total of 12 circles. Finally, ten cassava farmers cach
were randomly selected from the sclected circles and this gave a
sample size of 120 cassava farmers. A structured questionnaire was
used in soliciting information from the farmers. Data on annual yicld
of cassava were obtained from National Agricultural Extension
Research Liaison Services (NAERLS) Ahmadu Bello University
Umudike, Abia State. Cross River State Meteorological Station
Calabar, Nigeria provided climatic data on temperature. rain and
relative humidity.

Objectives i and iii were captured with descriptive statistics such as
frequency counts, percentages and mean scores while, trend analysis
was used to achieve objectives ii. The adaptation measures used by
farmers in the study area was measured tisinga 7 item statement used
to solicit information from respondents in the coursc of the rescarch
and rated on a 4 point likert type scale of Strongly Agrec 4, Agree 3,
Disagree 2, Strongly Disagree 1.. A midpoint was obtained thus:
4+3+2+1 =10/4 =2.50. Based on the mid score decision rule. any mean
score greater than or equal to 2.50 implied use of stated adaptation
neasures and mean score less than 2.50 denotes non use adaptation
measures by farmers.

Model Specification
The model for trend analysis was used in accordance with Dichold
(2007); Okoye, et al., (2008): Nwaobiala and Nottidge (2013).

LnY=b,+b,t+bir+b,rh +ci

Where Y = output of cassava (tons/ha)
rh = relative humidity (%)
r = rain (mm)
t = temperature ('C)
ei = stochastic error term
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