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ABSTRACT - Resource use efficiency in multiple cropping
system in Ebonyi State, Nigeria was studied. The study was aimed
at providing information on the level of resource utilization in
farming operations in Nigeria using Ebonyi State as a case study.
A multi-stage sampling technique involving pilot survey, purposive
and simple random sampling techniques was used to select 240
small-holder farmers, which served as the sample size for the study.
Result showed that the combined influence of the production inputs
on farmers’ output was about 37%. The regression analysis further
showed that the coefficients of the production inputs of land, labour,
capital and management were 0.9995, 0.1182, 0.1953 and 0.1289
respectively. Though they were all positively signed, the result
showed that the inputs were not efficiently utilized, since their
coefficients were less than 1.0. The study showed that land has
99.95% influence on output level while capital management and
labour has an influence of 19.53%, 12.89% and 11.82% on output
level respectively. Unfortunately, the study noted that these inputs
were under utilized in multiple-cropping system. The study suggests
among others, that the methods of land acquisition should be
reviewed.

KEY WORDS: Resource Use, Efficiency, Multiple Cropping
System, Small-holder Farmers, Ebonyi State, Nigeria.
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INTRODUCTION ;

Farm resources have drawn the attention of many economists and
researchers These scholars expressed views about factor productivity or
resource -classifications based on their study needs. However, agricultural
resources could be broadly grouped into two major groups; renewable
resources and non-renewable resources. Renewable resources are those
resources which have life and are capable of regenerating for sustainable
growth. These include; forests, fisheries and wild life. On the other hand,
non-renewable resources are known as wasting away resources and have no
life, which cannot also regenerate.

Olukosi and Erhabor (1989) opined that only three principal farm
resources exist, which include natural resources e.g. land, soil and human
resources e.g. labour and non human resources in form of capital and
management. Hawksworth (1984) believed that the conventional resources
for agriculture are put under the main headings; land, labout, capital and
management. Relatively, there are resources used i integrated rural enterprise
schemes, which are also classified into two groups. Those resources which
are mainly for rural sectors include (land, soils, labour) natural resources
like forestry, fishery, water. The second resources are those ones that are
generally non-renewable like metallic and non-metallic mmerals water,
natural gas, coal, petroleum and rocks. :

However, for the purpose of this research, our focus is on the four
main farm resources; land, labour, capital and management.

MATERIALS AND METHODS
Stady Area

The study was camed out in Ebonyi State, which has thirteen Local"
Government Areas (Abakaliki, Ebonyi, Izzi, Ishiclu, Ohaukwu, Ikwo, Ezza
South, Ezza North, Afikpo South; Afikpo North, Ohaozara, Onicha and vo).
Ebonyi State lies between latitude 7°30” and longitude 5°40” E and 6°45” E
and belongs to the Igbo ethnic group with a total population of about 1.7
million inhabitants (Nigerian National Census, 1991). It is bounded in'the
North by Benue State and South by Abia State. On the East, it shares a
common boundary with Cross-River State and on the West with Bnugu State.
The area is drained by the tributaries of Ebonyi Riwer and has a land-area of
approximately 5,935 square kilometers (ABCCIMA, 1997).

‘ The state lies in the semi savaonah region with seasonal variations of
wet and dry.climate. The vegetation eonsists of all transitioal forest-savannah
prototypes including agrarian, forestry and swamp ideal for rice cultivation.
It has a mean temperature of 30°C .duning the hottest period (February -
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April) and 21°C during the relatively mild period (December — January).
The mean annual rainfall is between 1,500m and 1,800m. The climate is a
humid tropical-type characterised by high rainfall, high temperature -and
sunshine with two marked seasons; the rainy and dry season. However,
rainy season occurs for a period of seven months, from April to October,
while dry season last for a period of five months from November to March.
Ebonyi State is richly endowed with natural resources and solid mineral
deposits which are at present largely unexploited. These minerals are found
in commercial quantities across the state and include; Zinc, Copper,
Aluminum, Coal, Granite, Lignite, Gypsum, Salt, Limestone, Kaolin, Bauxite
and others. Therefore, agrieulture appears to be the main-stay of Ebonyi
State economy. Hence, Ebonyi State is popularly known as the “food basket”
of the nation.

Nevertheless, it is found that about 80% of the inhabitants are mostly
small-holder farmers, who live in the rural areas.' Notwithstanding the
primitive nature of agriculture in the state, it still provides foods, to the people
as well as raw-materials to the small-scale industries in the state.

Sampling Procedure

This study concerns mostly small-holder farmers in the various
autonomous communities of twelve out of the thirteen Local Government
Areas in Ebonyi State, with three geopolitical zones; Ebonyi North, Ebonyi
Central and Ebonyi South. Administratively, it is divided into thirteen Local
Govemments with sub-division into communities and wards. Also, the state
is agriculturally delineated using the Agricultural Development Programme
model, into stratas from zones to blocks and circles to sub-circles as well as -
contact farmers.

However, for the purpose of this study, the fnst sampling procedure
was to carry out a pilot survey in the three zones of the state. This enabled
the researcher to be acquainted with the socio-cultural and physical
environment of these farmers for vital information. It was necessary to use
extension staffs, teachers and local leaders in order to generate more useful
information and also assist the illiterate farmers in answering questions as
contained in the questionnaire.

Specifically, the sampling techniques adopted for this research was
multi stage sampling technique. It was not necessary to adopt “EBADEP”
model of blocks, circles, sub-circles and contact farmers because of the
geopolitical spread. Therefore, the multistage sampling method adopted here
involved a stage by stage technique of simple-random sampling of the small-
holder farmers in all the autonomous communities of the twelve Local
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Government Areas studied. Thus, the first stage was to purposively-choose
twelve (12) Local Government Areas out of the thirteen(13) existing Local
Government Areas in the state. This was done for reasons of proximity and
accessibility, The next stageiwas a random sampling of five (5) autonomous
communities each in the alrgady chosen twelve (12) local govermment areas
for the research. .This gave a total of sixty (60) autonomous communities.
Then, stage three involved sampling three villages, in each of the sixty (60)
autonomous communities. This gave a total of one hundred and eighty ( 1 80)
villages required for the research. ’

..+~ . Furthermore, two (2) small-holder famletq were: pandomly samp[ed
out of the one hundred and eighty (180} villages. This also gave a total of
three hundred and sixty (360) small-holder farmers which represented the
required sample frame for the study. Finally, it was necessary to sample
randomly a total of two hundred and forty (240) multiple-cropping small-
holder farmers out of the three hundred and su(ty farmers (360) for therescarch
sample size. .

It is also 1mportant to note that for a pﬁopomonai representation of
each village, a proportlonal percentage of the population per village was a

“sine’qua-non” in the simple random sampling. This was properly adopted

and gave a more convenient analysis to the research. 5wl

Source of Data

Data for this study were obtained from mainly prlmary source. These
were obtained by using a well-structured questionnaire which was augmented
with interview schedules. The respondents for the research were-the small-
holder farmers who engaged in the multiple cropping system.

Therefore, the information provided by these farmers formed the bulk
of the primary data including direct field observation. It is noteworthy that
the data also provided such useful information on socio-economic status of
the small-holder farmers, resource sources and uses including the crop types
adopted in multiple cropping system in the study area.

Other sources of data include secondary data collected from the related
sources to this research.. These include data from journals, research reports,
and Ebonyi State Agricultural Development Programme (EBADEP). Such
information are mostly related o the nature and list of sm: il-holder farmers
in the chosen villages for this study.

Analytical Techmques
The primary data obtamed were analyzed by using multiple regression
technique. This technique was used primartly to determine the degree of
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relationship existing between the resource inputs used in multiple ¢cropping
system, and the returns in form of outputs obtained by the small-holder
faﬂners 5 5 & 5 k HETIE = e S5 b

It was also necessary to find- the correlation coefficient of muhlple
determiniation, R* and result obtained tested at 5% level of significance.
Thérefore, the resuit of R? helped to explain the vanations in the dependent
variable dué to a smgle or a set of independent vanables '

Multiple Regression Model - :

This is a production function model of non-linear regression with a
modification of Cobb-Douglas Production Function. - (Awoke and Obetta,
1998).  This model‘however, explained the technical relationship between
the inputs and outputs obtained in productlon process

Thus we have; :

Qt = AKP + LB, L, +MB, + et (1)

Q, = f(X,, Xis Ky X4, et) 2)
From equation 3, it implies that - ' g
Qi s B BX #BX B x T BX; + 6ot (3)

- Modification: of Cobb—DougIas ongmal productlon function using
double log, mainly for obtaining the marginal physical products and rate of
technical substitution.

Double log = log Q =log A + B /logL +Blog L *+ B, IogK e

B, logM, + log (L SO SRS R SO RS B O (4)
Where spemﬁcally,
Q, = ‘Quantity of crop yield at the period t.
A, = Constamnt factor at t
X, = K = Amount of capital input at t period in Naira.
X, = L - Amount of land input at hectare per Naira
: value or equivalent:
X, = L* = . wvalue of labour inputs in either mandays or -
hours cum Naira equivalent.
X, = M- = Management value equivalent in Naira for the
" services rendered or coordination of other
# ol factors/resources used in crop production.
U = et Stochastic disturbantes or error termat period t.

- ——— B, = Parameters or coefficients measuring the
degree at which the above resources or
variables affected the output/yleld of crops at

-+ particular period t.
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RESULTS AND DISCUSSION
Multiple — Regression Analysis

In order to determine the degree of existing relationship between the
farm inputs used and the outputs obtained in the multiple cropping system,
multiple regressions were ran. The usual statistical and econometric criteria
were employed in evaluating the results and for selecting the most satisfactory
of the three regression lines viz; linear, semi-logarithmic and double
logarithmic functions. Some of these criteria used include; the level of
coefficient of multiple determination (R?), passing the s1gmﬂcant test at 5%
(percent) probability by the independent variables, direction of signs of
coefficients and absence of auto correlation as indicated by Durbin-Watson
test (DW). Moreover, the standard error of estimation was also considered.

Therefore, based on the above criteria, the double-logarithmic
regression function was finally selected since it yielded the best overall result
when compared to the rest. To this effect, the final result and model for the
farm resources used and the output obtained in multiple cropping system for
the year 1999 as presented on Table 2. The farm inputs, which were the
independent variables in the regression equation included, land, labour, capital
and management represented by X ; X,, X, and X, respectively while Y is
the output. . ‘ ‘

As is evident from the result on Table 2, extracted from Table 1, the
coefficient of multiple determination (R?) was rather low with a value of
(0.36580) showing that the variables in the regression model accounted for
37 percent of the general variations in the output of the crops in the multiple
cropping system studied. What this means is that the explanatory variables
of the farm inputs were not enough to explain the overall variations in the
yield of the crops. However, this does not mean that the activities of the
resources were insignificant in the production process. As it were, there are
other exogenous factors, which come into serious play in-determining the
level of farm output. For example, the climatic condition of an-area must be
taken into consideration since climatic elements such as rainfall and solar
insolation, all have their effects'on the yield of crops. However, the research
was based on only economic resources or mputs of land, labour, capital and
management.

Further analysis showed that the cocfﬁment ofland i, put (X )is 0.099,
which is rather on the low side. However, it tested highly SIgmﬁcant at 0.05
probability. The significant value of t-tést for land input with a positive sign
therefore lends credence to the fact that land as a factor of production
influences the output of crops. ‘Thus, the greater the size of thc land, the
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greater the output. On the other hand, labour input (X,) was also positively
signed with low coefficient value of 0.118, which tested highly significant at
5% giving a value of 2.045. Again, it has been pointed out earlier in the
theoretical frame-work that small-scale production especially in multiple
cropping system is labour intensive. Thus, the result means that the output
of crops in multiple cropping depended partly on the amount of labour
involved in the production process.

Furthermore, the capital mput (X,) had a coefficient of 0.118 with a
positive sign and also tested highly significant (3.236) at 5%. Theoretically,
capital either in form of money or machinery plays vital roles especially
when little interests and no collaterals are involved. Therefore, the result of
the regression equation confirms the fact that capital is a very important
factor of production, which controls the level of output to a great extent.

For the management input, (X,) the coefficient was again low but
with a positive sign. However, the test of significance at 0.05 percent gave a
significant value of 2.426, which implies that management as a production
input also had a positive impact on the output of crops in the study area. Not
surprisingly, one of the reasons could be as a result of over dependence on
family or household managerial abilities instead of skilled or trained managers,
which may not be very necessary in the small-scale production. This result
seem to agree with the theoretical consideration which defined management
as the ‘life-wire” of production function.

Generally, the success or failure of the farm enterprise depends mostly
on the performance of the farm manager. Although, in smail-scale farming
of this sort, trained manager as already pointed out, is not a sine-qua-non for
high productivity or efficiency. Therefore, it could be argued that the unskilled
managers still managed the farms efficiently at this level of production.

Finally, the observation of low standard error of 0.026 was an
indication of non-presence of multi-collinearity in relation to the sample size
of 240 small-holder farmers used in the study and the independent variables
involved in the model. The low Durbin-Watson of 1.80 also proved the
absence of auto-correlation among the mmdependent variables in the equation
Tables 1 and 2. Thus, the final estimated equation is as follows;

% = 5.8487 + 0.9995X, + 0.1182X, + 0.1953X, +
(13.99) (295)(2.05) (3.24)
.0.1289X4 -
(2.43)
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CONCLUSION

The regression analysis to determine the degree of existing relationship
between the inputs obtained in the multiple cropping, showed that the
coefficients of all the inputs (land, labour, capital and management) were
positively signed. Moreover, each of these coefficients tested significant at
0.05 percent level. Then the result of R? value was obtained as .36580 showing
that 37 percent of the variation in output of the crops was accounted for by
the variables in the multiple regression equation.

Therefore, the positive pérformance of all other factors of fann
resources (land, labour and capital) with output is an indication of the near-
efficient coordination of production by management input in multipie
cropping system. ;

Nevertheless, since the resources were underutilized as shown by
result, it i1s necessary to employ more of the resources in multiple cropping
system in the study area.

¥
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