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Original Research Article

Technical Efficiency of Chilli Pepper Production in Kaduna State, Nigeria

Abstract

This paper deals with issues of improving technefitiency and productivity of chilli pepper
production in Kaduna state. It uses the stoch&stitier analysis approach for the estimation of
production functions. The paper made use of a eesBonal data between August and
November 2014 crop season to obtain informatiomf&90 chilli pepper farmers in the 3 local
government areas of Kaduna Staide aims of this paper were to describe socio-@tin
characteristics of chilli pepper farmers and deteenthe technical efficiency of chilli pepper
farmers in Kaduna state. Purposive and random sagnpdchniques were employed for data
collection. The paper revealed that 37.5% of tlepaoadents fall within the age of 30-39 years.
The 53% had formal education. The household simgem from 6-10 persons, majority of the
farmers (72%) of chilli pepper farmers do not paptate in any chilli pepper related cooperative
association, and the result shows that 98.5% dl geipper farmers financed their production
from their personal savings. The paper revealed @8.5%) of chilli pepper farmers have
extension visit; Results indicated that exceptidour and agro-chemical, all other factors were
significant (P < 0.01, P >0.1). The mean technétftiency is 90% .The findings of this paper
revealed that none of the sample chilli pepper &smeached the frontier threshold. Thus,
within the context of efficient agricultural prodien, output can still be increased by 10% using
available inputs and technology. It was therefe@mmended that timely and adequate supply
of fertilizer should be made available to farmetsatiordable price in order to enhance the
production of chilli pepper production.

Key words: Technical efficiency, chilli pepper, stochasticrftier production and Kaduna state.
1. INTRODUCTION

Agriculture has the potential to improve the Nigegconomy, if well harnessed. This will
depend, to a large extent, on the encouragemeah dov the agricultural sector and it plays an
important role in the economic development of Nigedt provides food for the growing
population, employment for over 65% of the popuwlatiraw materials for industries and foreign
exchange earnings for the government (1). Thusuress must be used much more efficiently,
which entails eliminating waste, thereby leadingitease in productivity and incomes (2).

Total world production of peppers was estimatethe¢ol4-15 million metric tonnes a year (3).
Pepper is one of the most varied and widely usedidan the world. Pepper production has
increased in recent years worldwide. That couldtdeast in part because of the high nutritional
value of pepper (4).
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Chilli pepper Capsicum frutescens) is a high value crop that is grown for cash byrfars all
over the world (5) Nigeria is known to be one of the major prodscefrpepper in the worli
accounting for about 50 percent of the African picithn 6).
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Figure 1: World chilli gpper production i).

Nigeria has good soils and weather that can readibport the growth and production of pep|
Pepper grown in Nigeria is high demand because of its pungency and goatdla It can
readily be dried, ground and packaged for expasxtesting in pepper production is one of
ways of sourcing for foreign exchang4). Exportation of pepper in Nigeria has once b
repored to be a lucrative busine). The major area for its production is the Northezgion
between latitudes 8 and 1:°30'N. Pepper is utilized mostly for culinary purposasd
seasonings. It also has medicinal uses, interaally stimulant and carnative and externally &
a counter- irritant (8).

The demand for pepper is rapidly increasing andetie a great need for increased produc
(9). The efficiency with which farmers uses resouraed technologies available to them
imperative inNigeria agricultural production. Non consideratmithis has resulted in low far
income which has weakened the financial positiosméllholder farmers who produce mos:
the crops in Nigeria, a condition that has led dorpfunding of their econon activities. The
implication is that there is scope for further m&se in output from existing hectares of cro
resources are accurately exipgd (10).

Similarly, the measurement of the productive ed#indy in agricultural production is
importantissue because it gives pertinent information fokimgsound management decisior
resource allocation. Except for a few descriptivgdes, econometric analysis has yet tc
conducted to examine the production function failicbultivation and itspotential for future
improvement.
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Based on the foregoing, the paper attempts to anéwejuestion on how to determine the level
of technical efficiency of the chilli pepper produog farmers.

2. MATERIALSAND METHOD
21  Study Area

Kaduna state lies between latitudes’ 02 and 12 32’ North of the equator and between
longitudes 0615’ and 08 50’ East of the prime meridian. The state shares boigsdavith
Katsina and Kano state to the north, Plateau tontimth east, Nasarawa and Abuja to the south
and Niger and Zamfara state to the west (11). Tdte $as a total land area of about 4.5 million
hectares, with an estimated total arable land otiaB.02 million ha comprising 1.94 million ha
upland and 0.08 million ha lowland. There are tustidct seasons in the state namely wet and
dry seasons. Wet season generally spans from #p6@ictober, while dry season falls between
October to March. The average rainfall is abou82,/hm, while temperature ranges from 35°C-
36°C during the humid period to as low as 10°C-28t@ng the hamattan periods of November
— February (11).

Kaduna state vegetation is divided into Northerimn@a Savanna and Southern Guinea Savanna.
The soil is developed from undifferentiated compigxeous and metamorphic rocks. The fine
top soil couple with reasonable organic mattertianhances the fertility status, especially the
southern part of the state. The physical propexiethe soil are moderately good and allow
continuous cropping for variety of crops (11).

2.2 Sampling Procedure

A multi stage sampling technique was used to selertrespondents for this paper. In the first
stage, lkara, Kubau and Soba local government aveas purposively selected out of the 23
local government areas in the state on the badieiofy the most prominent producing areas of
chilli pepper in the state (11). Secondly two \gka were purposively selected from each of the
three local government areas because of the largder of chilli pepper farmers in the areas.
Thirdly simple random sampling non replacement metlvas employed to select 10% out of the
population of chilli pepper farmers in each of thkages. Thus, a total of 200 chilli pepper
farmers served as the sample size for this paggr (1

2.3 DataCoallection and Analysis

Primary data was use for this paper. The interwe@thod of data collection with the aid of
structured questionnaire was used to obtain infaandrom the selected farmers in the study
area. Data collection was centered on socio-ecaneimaracteristic of the farmers such as age,
gender, household size, educational status, farrekmerience, amount of credit, access to
extension service, cooperative membership, farme, sguantities and prices of various
production inputs used by the farmers.
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2.4 Mode Specification

Empirical model specification for the determinaot$echnical efficiency is as follows;
INY = o + BalnXai + B2AnXal + BalnXai + PalnXai + BsInXsi + (Vi-Ui)

Where:

In = the natural logarithm

Y = output of chilli pepper (kg)

Bo = constant term

B1- Ps = regression coefficients
X1 = farm size (ha)

Xz = quantity of seed (kg)

Xz =quantity of fertilizer (kg)

X4 = total labour used (man days)
Xs= agrochemical (litre)

Vi = random errors outside the farmers control.
U; = technical inefficiency effects.

The determinant of technical inefficiency is detirgy:

Ui =8+ 311nZ1+ d5InZy + 83InZ3+ 84NZa+ d5InZs+ 86INZs + 67InZ7
Where:

U; = inefficiency effects

dp = constant

01-07 = Parameters to be estimated.

Z; = age of farmer (years)

Z, = formal education (years of formal schooling)

Z3 = household size (hnumber of people)

Z,= farmers experience (number of years in chilligggproduction)
Zs= pepper related cooperative membership (yearamicgation)
Zs= amount of credit (amount of credit obtained)

Z7 = extension visit (number of visit)

3. Results and Discussion

The paper revealed that 37.5% of the chilli pedpeners were within the age range of 30-39
years with mean of 46 years. This implies that, fHreners are still strong and active and they
can participate actively in farming activities is@in line with the findings of (12) younger
farmers are more flexible to new ideas and riskjckethey are expected to adopt innovations
more readily than older farmers. Education the Iteshows that 47% of chilli pepper farmers
had no formal education, while 30% of the respoitsiare within 1-6 years of education which
means they had only primary education, and 15.5& demondary education while 7.5% had
tertiary education. This indicates that the farrmeducational level is low. This finding is at
variance with (13).



149
150
151
152
153
154
155
156

157
158
159
160
161
162
163
164
165

166
167
168
169
170
171
172
173
174
175
176
177
178

The majority of the farmers (33.5%) had househat@ shat ranged from 6-10 persons. The
average household size was 11 persons implyingtkieae is appreciable number of family
labour supply to accomplish various farm operatidrerming experience is another important
socio-economic factor that can bring about increaggroductivity. The result shows that 24%
of chilli pepper farmers had an experience of 6/8rs, 18.5% of the respondents are within 11-
15 years of farming experience while 17.5% of #epondents are within 1-5 years of farming
experience which means that chilli pepper farmerthe study area had vast experience in their
production.

The result in cooperative membership shows the musnbf years spent in cooperative. About
(72%) of chilli pepper farmers do not participate any chilli pepper related cooperative
association and the reasons for this include: benwll scale and unawareness of any
association while 28% participated with averagé.@fears. The effect of this result is that most
of the chilli pepper farmers in the study area @b enjoy the assumed benefits accrued to co-
operative societies through pooling of resourcgettoer for a better expansion, efficiency and
effective management of resources and for profikimaation. (14) and (15) Stated that
membership of cooperative societies has advantafesccessibility to micro-credit, input
subsidy and also as avenue in cross breeding aehmformation.

The result in Table 1 shows that 98.5% of chillpper farmers financed their production from
personal savings while 1.5% sourced credit, throBghk of agriculture. The low access to
credit could be attributed to the fact that goveentnseldom grants financial credit to farmer.
(14) Asserts that credit is a very strong factat b needed to acquire or develop any enterprise;
its availability could determine the extent of puotion capacity. It also agrees with findings of
(16) who noted that access to micro-credit couldeharospect in improving the productivity of
farmers and contributing to uplifting the livelind® of disadvantaged rural farming
communities. The result revealed that 41.5% oflighdpper farmers in the study area have no
extension visit while (58.5%) have extension wgth average of 1 visit, this could be attributed
to increased of extension agent-farmers’ rationgyKADP in the study area.

Table 1. Socio-economic characteristics of chilli pepper farmers

Variable Frequency (N=200) Per centage
Age (Years)

20-29 5 2.5
30-39 75 375
40-49 37 18.5
50-59 58 29
60 above 25 125
Mean 46

Educational status

No formal education 94 47
1-6 60 30
7-12 31 15.5

13 Above 15 7.5
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Household size
1-5

6-10

11-15

16-20

21-25

26-30

>31

M ean

Farming experience
1-5

6-10

11-15

16-20

21-25

26-30

>31

Mean

Member ship of cooperative
society

Non members
1-5

6-10

>11

M ean

Sour ce of capital
Informal
Formal

M ean
Extension visit
No visit

1-2

3-4

>5

Mean

42
67
50
21
12

11

34
48
37
19
22
14
26
17

144
24
30
1.7
197
1750
83

91
25

21
33.5
25
10.5

NN O

17
24
18.5
9.5
11

13

72
12
15

98.5
15

41.5

45.5
12.5
0.5

N=Number of respondents

31 Maximum Likelihood Estimates Results of the Frontier Production Function of

Chilli Pepper Production

The variances of the technical efficiency presembethble indicate that, the sigma-square and
the gamma were both positive and significantly es#ght from zero at 1% and 5% level of
probability respectively. This indicates a goodafitd the correctness of the specified distribution
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assumption of the composite error term. Hence the of the stochastic frontier function
estimated by the Maximum Likelihood Estimates pdace is suitable for the data.

However, the estimated coefficients of all the paters of production function (farm size, seed
and fertilizer) were positive and significant a4,01% and 1% level of probability respectively,
except labour and agrochemical which were negatind not statistically significant. The
average technical efficiency for the farmers i00r@plying that, on the average the respondents
are able to obtain 90% of potential output fromiaeg mixture of production inputs. Thus, in a
short run, there is minimal scope (10%) of incregghe efficiency, by adopting the technology
and techniques used by the best chilli pepper farifige result shows that the coefficient of
farm size 1) was positive and significant at 10% level of mbiiity. This implies that an
increase in farm size would result to an increasthé quantity of chilli pepper produced in the
study area by coefficient of variation (0.213).

The estimated coefficient for sedt})(was 0.636 which is positive and statisticallynsiigant at
1% level probability. This conforms to tlagpriori expectation that increase in seed would bring
about increase in output. The estimated 0.636ielkysdf seed implies that increasing the use of
seed by 1% will increase chilli pepper output bgslehan 1% which means, all things being
equal the output is inelastic to changes in thentityaof seed used. The significance of seed
guantity is however, due to the fact that seedrdetess to a large extent the output obtained. If
correct seed rates and quality seeds are not osgaljt will be low even if other inputs are in
abundance. This is in line with the findings of Yivho observed that the estimated coefficient
of seed inputs was positive as expected and stgnifiat 1% level implies that the more seed is
applied the better the output.

The production elasticity of output with respectgieantity of fertilizer f3) was 0.053 which is
positive and statistically significant at 1% levEhis implies that a 1% increase in fertilizer will
increase chilli pepper output by 0.05%. Fertililera major soil augmenting input because it
improves the quality of soil by raising yields gectare. This study is in agreement with the
findings of (18) and (19). A timely and efficientamagement and utilization of fertilizer input
will improves the quality and quantity of yieldsrgeectare.

The estimated coefficients of Labofiz) and agrochemica§) were negatively related with the
output and not statistically significant from zefthese implies additional use of labour and
agrochemical would reduce the output by the caefiitc(-0.085) and (-0.069) respectively. This
is against thea priori expectation and the negative effect of these spldabour and
agrochemical) could be attributed to overutilizatad the resource in chilli pepper production.

The estimated result of the inefficiency model antained in Table 2. A negative sign on a
parameter means that the variable reduces techneféiciency, while a positive sign increases

technical inefficiency. The results shows that afjighe farmers, level of education, farming

experience, credit obtained and extension contace la negative sign, and therefore reduce
technical inefficiency (or increase technical effrcy) while household size and cooperative
association have positive signs, implying that tiregrease technical inefficiency (or reducing

technical efficiency).

The coefficient of farmer's age was inversely rethatto technical inefficiency and not
statistically significant. This had a positive ughce on technical efficiency in chilli pepper
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farming in the study area. This study is in confibymwith the a priori expectations that age of

the respondent’s increases as the technical ireifiy decreases. This finding is in difference
with (20) who in their study of small scale farmerdNigeria found age to be positively related
to inefficiency.

The estimated coefficient of education has a negatign and not statistically significant. This
indicates that level of education attained incre@sénical efficiency. This could probably be
explained by the fact farmers probably employ tleslucational advantages as opportunity to
develop their production capability and inferablpuld be ready to adopt innovations and
technologies for improved productivity and is indiwith the public assertion that education
advancement bring about better technical efficienciarming as a result of easy understanding
of farming technologies and adoption of new innmrs.

The coefficient of household size in the ineffiggnmodel is positive but not significantly
different from zero. This may be due to the faett tarmers with large household size has more
people to feed with less income left to acquireutsgfor production. These findings agree with
the findings of (21) there is a positive and siguaiht relationship between household size and
farmers’ efficiency in production. However, the alode number of people in a certain family
cannot be used to justify the potential for protuectfarm work. This is because it can be
affected by some important factors namely; age, aed health status. This shows that a
reasonable number of the respondents have a lavgsehold size. Higher household size
provides enough persons for family labour and kesmey will be needed to pay for hired
labour. The coefficient of farming experience ine timefficiency model is negative and
significant at 10% level of probability. This ime# that farming experience reduces technical
inefficiency and contributes positively to techdiedficiency in chilli pepper farming in the
study area.

The estimated coefficient of cooperative assoamtias a negative sign related to technical
inefficiency and significantly different from zesai 5% level of significance. This implies that it
reduce technical inefficiency (or increasing techhefficiency), despite the low participation of
the farmers in cooperative membership in the stu@a. Extension contact also has a negative
sign related to inefficiency and significantly rdifferent from zero. This implies that it increase
technical efficiency (or reducing technical ineiificcy). This is in line with several studies that
found extension to be positively related with tachhefficiency (22).

The estimated coefficient of credit accessibiliasmegative estimate related to inefficiency and
not statistically significant. (14) Asserts thaedit is a variable that is needed to acquire or
develop any enterprise; its availability could detme the extent of production capacity. It also
agrees with findings of (16) who noted that acctssnicro-credit could have prospect in
improving the productivity of farmers and contriimgt to uplifting the livelihoods of
disadvantaged rural farming communities.



271  Table 2. Result of maximum likelihood estimates frontier technical efficiency of chilli
272 pepper production

Variables Parameters Coefficients Std. error T-Value
Production function

Constant Bo 4.24%** 0.586 7.24
Farm size B1 0.213* 0.120 1.78
Seed B2 0.636*** 0.106 6.61
Fertilizer B3 0.053*** 0.0101 5.13
Labour Ba -0.085 0.014 -0.61
Agrochemical Bs -0.069 0.054 -1.29
I nefficiency model

Constant é 0.32 0.46 0.708
Age 4 -0.0007 0.012 -0.060
Education pA -0.001 0.012 -0.11
Household size Z 0.0022 0.016 0.13
Farming experience L -0.020* 0.010 -1.87
Cooperative membership 5Z -0.164** 0.074 -2.216
Credit borrowed £ -0.004 0.0036 -1.41
Extension visit z -0.014 0.054 -0.24
Diagnostic statistics

Sigma-square of) 0.2162**  0.0229 9.455
Gamma 1) 0.040** 0.018 2.17
Log likelihood function= L/f -128.037

LR test of the one-side error 10.086
Total number of observation 200
Mean efficiency 0.901

273 Note: *** significant at 1% level of probability, ** significant at 5% level of probability and *
274  Significant at 10% level of probability.

275
276 3.2  Frequency Distribution of Technical Efficiency Estimates of Chilli Pepper Farmers

277  The frequency distribution of the technical effitty estimates for chilli pepper farmers in the
278  study area as obtained from the stochastic fromiedel presented in Table 3. It was observed
279  from the study that 12% of the farmers had techretficiency (TE) of less than 0.81 level
280 efficiency while 88% of the farmers operate at 0aBtl above level efficiency. The farmer with
281 the best and least practice had a technical effigi@f 0.98 and 0.74 respectively. This implies
282 that on the average, output fall by 2% from the imann possible level due to inefficiency. Also
283  90% of the farmers were estimated to have techefitmiency exceeding 0.8, indicating there
284  are some 10% technical inefficient farmers in thelg area.

285 The paper also found that for the average farménarstudy area to achieve technical efficiency
286  of his most efficient counterpart, he could realabout 10.2% (1-0.90/0.98*100) cost savings
287 while on the other hand, the least technicallycedfit farmers will have about 26.5% (1-
288  0.74/0.98*100) cost savings to become the mostiefft farmer.



289  Table 3: Frequency distribution of technical efficiency from the stochastic frontier model

Technical efficiency level  Frequency Per centage
0.61-0.80 24 12
0.81-1.00 176 88
Total 200 100
Mean 0.90
Min 0.74
Max 0.98
290
291
292 4. Conclusion

293  The farm specific technical efficiency distributiogveals that none of the farmers achieved the
294 maximum efficiency level. Thus, within the conteftefficient agricultural production, output
295 can still be increased by 10% using available ispund technology.

296

297 41  Recommendations

298  Cooperative association is one of the variables ithaignificant, it is therefore, recommended
299 that chilli pepper farmers should join cooperatheeieties to enable them procured fertilizer at
300 subsidized rate.
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