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Abstract 6 

Aims: Aims of the study were to describe socio-economic characteristics of chilli pepper farmers 7 

and determine the technical efficiency of chilli pepper producers in Kaduna state. 8 

Study Design: Primary data were collected from chilli pepper producers through the use of 9 

structured questionnaires. 10 

Place and Duration of Study: This study was carried out in three local government area in 11 

Kaduna state, Nigeria between August and November 2014 cropping season. 12 

Methodology: Purposive and random sampling techniques were employed for data collection. 13 

Results: the study revealed that 37.5% of the respondents fall within the age of 30-39 years. The 14 

53% had formal education. The household size ranged from 6-10 persons, majority of the 15 

farmers (72%) of chilli pepper farmers do not participate in any chilli pepper related cooperative 16 

association, and the result shows that 98.5% of chilli pepper farmers financed their production 17 

from personal savings. The data revealed that (58.5%) of chilli pepper farmers have extension 18 

visit; Results indicated that except for labor and agro-chemical, all other factors were significant 19 

(P < 0.01, P >0.1). The mean technical efficiency is 90% . 20 

Conclusion: The findings of the study revealed that none of the sample chilli pepper farmers 21 

reached the frontier threshold. Thus, within the context of efficient agricultural production, 22 

output can still be increased by 10% using available inputs and technology. It was therefore 23 

recommended that timely and adequate supply of fertilizer should be made available to farmers 24 

at affordable price in order to enhance the production of chilli pepper production. 25 

Key words: Technical efficiency, chilli pepper, stochastic frontier production and Kaduna state. 26 

1. Introduction 27 

 Agriculture in Nigeria is dominated by the small scale farmers who are engaged in the 28 

production of the bulk of food requirements of the country (1). In spite of the fact that these 29 

small scale farmers occupy a unique and pivotal position, they belong in the poorest group of the 30 

population and as such cannot invest much on their farms (1). According to (2), the vicious circle 31 

of poverty among these farmers has led to the unimpressive performance of the agricultural 32 
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sector. Thus, resources must be used much more efficiently, which entails eliminating waste, 33 

thereby leading to increase in productivity and incomes (3). 34 

  Chilli pepper (Capsicum frutescens) is a high value crop that is grown for cash by 35 

farmers all over the world (4).  Nigeria is known to be one of the major producers of pepper in 36 

the world accounting for about 50 percent of the African production (5). 37 

 Nigeria has good soils and weather that can readily support the growth and production of 38 

pepper. Pepper grown in Nigeria is in high demand because of its pungency and good flavour. It 39 

can readily be dried, ground and packaged for export. Investing in pepper production is one of 40 

the ways of sourcing for foreign exchange (6).  Exportation of pepper in Nigeria has once been 41 

reported to be a lucrative business (5). The major area for its production is the Northern region 42 

between latitudes 10
o
N and 12

o
30

1
N. Pepper is utilized mostly for culinary purposes and 43 

seasonings. It also has medicinal uses, internally as a stimulant and carminative and externally as 44 

a counter- irritant (7).  45 

  Scarcity of resources has led to production economists to think about the reallocation of 46 

existing resources to have more output with given level of input combinations or to produce a 47 

prescribed level of output with the minimum cost without changing the production technology 48 

(8). Similarly, the measurement of the productive efficiency in agricultural production is an 49 

important issue because it gives pertinent information for making sound management decision in 50 

resource allocation. Except for a few descriptive studies, econometric analysis has yet to be 51 

conducted to examine the production function for chilli cultivation and its potential for future 52 

improvement.  53 

 Considering the above facts, the study was under taken, to determine the level of 54 

technical efficiency of the chilli pepper producing farmers, to analyze the status of resource 55 

allocation. 56 

 57 

2.         Materials and Method 58 

  59 

2.1       Study Area 60 

  61 

 The study was conducted in three local government areas of Kaduna state namely Ikara, 62 

Kubau and Soba. These local government areas are located in the Northern guinea savannah 63 

ecological zone of Nigeria and the choice of these local government areas were made because of 64 

the reasonable numbers of chilli pepper farmers in the areas (9).  65 

Kaduna state lies between latitudes 09
o
 02’ and 12

o 
32’ North of the equator and between 66 

longitudes 06
o 

15’
 
and 08

o 
50’

 
East of the prime meridian. The state shares boundaries with 67 

Katsina and Kano state to the north, Plateau to the north east, Nasarawa and Abuja to the south 68 

and Niger and Zamfara state to the west (9). The state has a total land area of about 4.5 million 69 

hectares, with an estimated total arable land of about 2.02 million ha comprising 1.94 million ha 70 

upland and 0.08 million ha lowland. There are two distinct seasons in the state namely wet and 71 

dry seasons. Wet season generally spans from April to October, while dry season falls between 72 

October to March. The average rainfall is about 1,482 mm, while temperature ranges from 35°C-73 

36°C during the humid period to as low as 10°C-23°C during the hamattan periods of November 74 

– February (9). 75 
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Kaduna state vegetation is divided into Northern Guinea Savanna and Southern Guinea Savanna. 76 

The soil is developed from undifferentiated complex igneous and metamorphic rocks. The fine 77 

top soil couple with reasonable organic matter in it enhances the fertility status, especially the 78 

southern part of the state. The physical properties of the soil are moderately good and allow 79 

continuous cropping for variety of crops. The total number of households in the state that grow 80 

pepper in 2011 stood at 84,471 (9). 81 

 82 

2.2       Sampling Procedure  83 

  84 

A multi stage sampling technique was employed to select the respondents for the study.  In the 85 

first stage, Ikara, Kubau and Soba local government areas were purposively selected out of local 86 

government areas in the state on the basis of being the most prominent producing areas of chilli 87 

pepper in the state (9).  In the second stage two villages were purposively selected from each of 88 

the three local government areas because of the large number of chilli pepper farmers in the 89 

areas. In the third stage simple random sampling non replacement method was employed to 90 

select 10 percent out of the population of chilli pepper farmers in each of the villages, this 91 

represent a sample of 200 respondents used for the study. 92 

 93 

 2.3       Data Collection and Analysis 94 

  95 

Primary data was use for this study. The interview method of data collection with the aid of 96 

structured questionnaire was used to obtain information from the selected farmers in the study 97 

area. Data collection was centered on socio-economic characteristic of the farmers such as age, 98 

gender, household size, educational status, farming experience, amount of credit, access to 99 

extension service, cooperative membership, farm size, quantities and prices of various 100 

production inputs used by the farmers. 101 

 2.4       Model Specification 102 

  103 

Empirical model specification for the determinants of technical efficiency is as follows; 104 

 105 

lnY = βo + β1lnX1i + β2lnX2i + β3lnX3i + β4lnX4i + β5lnX5i + (Vi-Ui)  106 

Where: 107 

ln = the natural logarithm 108 

Y = output of chilli pepper (kg) 109 

βo = constant term 110 

β1- β5 =  regression coefficients 111 

X1 = farm size (ha) 112 

X2 = quantity of seed (kg) 113 

X3 =quantity of fertilizer (kg) 114 

X4 = total labour used (man days) 115 

X5 = agrochemical (litre) 116 

Vi = random errors outside the farmers control. 117 

Ui = technical inefficiency effects. 118 

 119 
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The determinant of technical inefficiency is defined by: 120 

 121 

Ui = δ0+ δ11nZ1+ δ2lnZ2 + δ3lnZ3+ δ4lnZ4+ δ5lnZ5+ δ6lnZ6 + δ7lnZ7  122 

Where: 123 

Ui = inefficiency effects  124 

δ0 = constant 125 

δ1-δ7 = Parameters to be estimated. 126 

Z1 = age of farmer (years) 127 

Z2 = formal education (years of formal schooling) 128 

Z3 = household size (number of people) 129 

Z4 = farmers experience (number of years in chilli pepper production) 130 

Z5 = pepper related cooperative membership (years of participation) 131 

Z6 = amount of credit (amount of credit obtained) 132 

Z7 = extension visit (number of visit) 133 

3.         Results and Discussion  134 

The study revealed that 37.5% of the chilli pepper farmers were within the age range of 30-39 135 

years with mean of 46 years. This implies that, the farmers are still strong and active and they 136 

can participate actively in farming activities is also in line with the findings of (10) younger 137 

farmers are more flexible to new ideas and risk; hence they are expected to adopt innovations 138 

more readily than older farmers. Education the result shows that 47% of chilli pepper farmers 139 

had no formal education, while 30% of the respondents are within 1-6 years of education which 140 

means they had only primary education, and 15.5% had secondary education while 7.5% had 141 

tertiary education. This indicates that the farmers’ educational level is low. This finding is at 142 

variance with (11).  143 

The majority of the farmers (33.5%) had household size that ranged from 6-10 persons. The 144 

average household size was 11 persons implying that there is appreciable number of family 145 

labour supply to accomplish various farm operations. Farming experience is another important 146 

socio-economic factor that can bring about increase in productivity. The result shows that 24% 147 

of chilli pepper farmers had an experience of 6-10 years, 18.5% of the respondents are within 11-148 

15 years of farming experience while 17.5% of the respondents are within 1-5 years of farming 149 

experience which means that chilli pepper farmers in the study area had vast experience in their 150 

production. 151 

The result in cooperative membership shows the numbers of years spent in cooperative. About 152 

(72%) of chilli pepper farmers do not participate in any chilli pepper related cooperative 153 

association and the reasons for this include: being small scale and unawareness of any 154 

association while 28% participated with average of 1.7years. The effect of this result is that most 155 

of the chilli pepper farmers in the study area do not enjoy the assumed benefits accrued to co-156 

operative societies through pooling of resources together for a better expansion, efficiency and 157 

effective management of resources and for profit maximization. (12) and (13) Stated that 158 

membership of cooperative societies has advantages of accessibility to micro-credit, input 159 

subsidy and also as avenue in cross breeding ideas and information. 160 
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The result in table shows that 98.5% of chilli pepper farmers financed their production from 161 

personal savings while 1.5% sourced credit, through Bank of agriculture. The low access to 162 

credit could be attributed to the fact that government seldom grants financial credit to farmer. 163 

(12) asserts that credit is a very strong factor that is needed to acquire or develop any enterprise; 164 

its availability could determine the extent of production capacity. It also agrees with findings of 165 

(14) who noted that access to micro-credit could have prospect in improving the productivity of 166 

farmers and contributing to uplifting the livelihoods of disadvantaged rural farming 167 

communities. The result revealed that 41.5% of chilli pepper farmers in the study area have no 168 

extension visit while (58.5%) have extension visit with average of 1 visit, this could be attributed 169 

to increased of extension agent-farmers’ ratio by the KADP in the study area. 170 

 171 

Table 1: Socio-economic characteristics of chilli pepper farmers 172 

Variable  Frequency (N=200) Percentage 

 

Age (Years) 

  

20-29 5 2.5 

30-39 75 37.5 

40-49 37 18.5 

50-59 58 29 

60 above 25 12.5 

Mean 46  

Educational status   

No formal education 94 47 

1-6 60 30 

7-12 31 15.5 

13 Above 15 7.5 

Household size   

1-5 42 21 

6-10 67 33.5 

11-15 50 25 

16-20 21 10.5 

21-25 

26-30 

>31 

12 

4 

4 

6 

2 

2 

Mean 

Farming experience 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

>31 

Mean 

11 

 

34 

48 

37 

19 

22 

14 

26 

17 

 

 

17 

24 

18.5 

9.5 

11 

7 

13 

 

Membership of cooperative 

society 

  

UNDER PEER REVIEW



6 

 

Non members  144 72 

1-5 24 12 

6-10 30 15 

>11 2 1 

Mean 

Source of capital 

Informal 

Formal 

Mean 

1.7 

 

197 

3 

1750 

 

 

98.5 

1.5 

Extension visit    

No visit  83 41.5 

1-2 91 45.5 

3-4 

>5 

25 

1 

12.5 

0.5 

Mean 1  

   

   

N=Number of respondents 173 

 174 

 175 

3.1 Maximum likelihood estimates results of the frontier production function of chilli 176 

 pepper production 177 

 The variances of the technical efficiency presented in table indicate that, the sigma-178 

square and the gamma were both positive and significantly different from zero at 1% and 5% 179 

level of probability respectively. This indicates a good fit and the correctness of the specified 180 

distribution assumption of the composite error term. Hence the use of the stochastic frontier 181 

function estimated by the Maximum Likelihood Estimates procedure is suitable for the data. 182 

However, the estimated coefficients of all the parameters of production function (farm size, seed 183 

and fertilizer) were positive and significant at 10%, 1% and 1% level of probability respectively, 184 

except labour and agrochemical which were negative and not statistically significant. The 185 

average technical efficiency for the farmers is 0.90 implying that, on the average the respondents 186 

are able to obtain 90% of potential output from a given mixture of production inputs. Thus, in a 187 

short run, there is minimal scope (10%) of increasing the efficiency, by adopting the technology 188 

and techniques used by the best chilli pepper farmer. The result shows that the coefficient of 189 

farm size (β1) was positive and significant at 10% level of probability. This implies that an 190 

increase in farm size would result to an increase in the quantity of chilli pepper produced in the 191 

study area by coefficient of variation (0.213).  192 

The estimated coefficient for seed (β2) was 0.636 which is positive and statistically significant at 193 

1% level probability. This conforms to the a priori expectation that increase in seed would bring 194 

about increase in output. The estimated 0.636 elasticity of seed implies that increasing the use of 195 

seed by 1% will increase chilli pepper output by less than 1% which means, all things being 196 

equal the output is inelastic to changes in the quantity of seed used. The significance of seed 197 

quantity is however, due to the fact that seed determines to a large extent the output obtained. If 198 
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correct seed rates and quality seeds are not used, output will be low even if other inputs are in 199 

abundance. This is in line with the findings of (15) who observed that the estimated coefficient 200 

of seed inputs was positive as expected and significant at 1% level implies that the more seed is 201 

applied the better the output.  202 

The production elasticity of output with respect to quantity of fertilizer (β3) was 0.053 which is 203 

positive and statistically significant at 1% level. This implies that a 1% increase in fertilizer will 204 

increase chilli pepper output by 0.05%. Fertilizer is a major soil augmenting input because it 205 

improves the quality of soil by raising yields per hectare. This study is in agreement with the 206 

findings of (16) and (17). A timely and efficient management and utilization of fertilizer input 207 

will improves the quality and quantity of yields per hectare. 208 

The estimated coefficients of Labour (β4) and agrochemical (β5) were negatively related with the 209 

output and not statistically significant from zero. These implies additional use of labour and 210 

agrochemical would reduce the output by the coefficient (-0.085) and (-0.069) respectively. This 211 

is against the a priori expectation and the negative effect of these inputs (labour and 212 

agrochemical) could be attributed to overutilization of the resource in chilli pepper production. 213 

The estimated result of the inefficiency model is contained in Table 4. A negative sign on a 214 

parameter means that the variable reduces technical inefficiency, while a positive sign increases 215 

technical inefficiency. The results shows that age of the farmers, level of education, farming 216 

experience, credit obtained and extension contact have a negative sign, and therefore reduce 217 

technical inefficiency (or increase technical efficiency) while household size and cooperative 218 

association have positive signs, implying that they increase technical inefficiency (or reducing 219 

technical efficiency). 220 

The coefficient of farmer’s age was inversely related to technical inefficiency and not 221 

statistically significant. This had a positive influence on technical efficiency in chilli pepper 222 

farming in the study area. This study is in conformity with the a priori expectations that age of 223 

the respondent’s increases as the technical inefficiency decreases. This finding is in difference 224 

with (18) who in their study of small scale farmers in Nigeria found age to be positively related 225 

to inefficiency. 226 

The estimated coefficient of education has a negative sign and not statistically significant. This 227 

indicates that level of education attained increase technical efficiency. This could probably be 228 

explained by the fact farmers probably employ their educational advantages as opportunity to 229 

develop their production capability and inferably would be ready to adopt innovations and 230 

technologies for improved productivity and is in line with the public assertion that education 231 

advancement bring about better technical efficiency in farming as a result of easy understanding 232 

of farming technologies and adoption of new innovations. 233 

The coefficient of household size in the inefficiency model is positive but not significantly 234 

different from zero. This may be due to the fact that farmers with large household size has more 235 

people to feed with less income left to acquire inputs for production. These findings agree with 236 

the findings of (19) there is a positive and significant relationship between household size and 237 

farmers’ efficiency in production. However, the absolute number of people in a certain family 238 

cannot be used to justify the potential for productive farm work. This is because it can be 239 

affected by some important factors namely; age, sex and health status. This shows that a 240 
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reasonable number of the respondents have a large household size. Higher household size 241 

provides enough persons for family labour and less money will be needed to pay for hired 242 

labour. The coefficient of farming experience in the inefficiency model is negative and 243 

significant at 10% level of probability. This implies that farming experience reduces technical 244 

inefficiency and contributes positively to technical efficiency in chilli pepper farming in the 245 

study area.  246 

The estimated coefficient of cooperative association has a negative sign related to technical 247 

inefficiency and significantly different from zero at 5% level of significance. This implies that it 248 

reduce technical inefficiency (or increasing technical efficiency), despite the low participation of 249 

the farmers in cooperative membership in the study area. Extension contact also has a negative 250 

sign related to inefficiency and significantly not different from zero. This implies that it increase 251 

technical efficiency (or reducing technical inefficiency). This is in line with several studies that 252 

found extension to be positively related with technical efficiency (20). 253 

The estimated coefficient of credit accessibility has negative estimate related to inefficiency and 254 

not statistically significant. (12) Asserts that credit is a variable that is needed to acquire or 255 

develop any enterprise; its availability could determine the extent of production capacity. It also 256 

agrees with findings of (14) who noted that access to micro-credit could have prospect in 257 

improving the productivity of farmers and contributing to uplifting the livelihoods of 258 

disadvantaged rural farming communities. 259 

 260 

Table 4: Result of maximum likelihood estimates frontier technical efficiency of chilli pepper 261 

production 262 

Variables Parameters Coefficients Std. error T-Value 

Production function     

Constant β0 4.24*** 0.586 7.24 

Farm size β1 0.213* 0.120 1.78 

Seed β2 0.636*** 0.106 6.61 

Fertilizer β3 0.053*** 0.0101 5.13 

Labour β4 -0.085 0.014 -0.61 

Agrochemical β5 -0.069 0.054 -1.29 

Inefficiency model     

Constant Z0 0.32 0.46 0.708 

Age Z1 -0.0007 0.012 -0.060 

Education Z2 -0.001 0.012 -0.11 

Household size Z3 0.0022 0.016 0.13 

Farming experience Z4 -0.020* 0.010 -1.87 

Cooperative membership Z5 -0.164** 0.074 -2.216 

Credit borrowed Z6 -0.004 0.0036 -1.41 

Extension visit Z7 -0.014 0.054 -0.24 

Diagnostic statistics     

Sigma-square (σ
2
) 0.2162*** 0.0229 9.455 

Gamma (γ) 0.040** 0.018 2.17 

Log likelihood function= L/f -128.037   

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

Mean efficiency 0.901    

     

Asterisk indicate significance ***1%,**5%, *10% level of significance 263 

 264 

3.2 Frequency distribution of technical efficiency estimates of chilli pepper farmers 265 

The frequency distribution of the technical efficiency estimates for chilli pepper farmers in the 266 

study area as obtained from the stochastic frontier model presented in Table 5. It was observed 267 

from the study that 12% of the farmers had technical efficiency (TE) of less than 0.81 level 268 

efficiency while 88% of the farmers operate at 0.81 and above level efficiency. The farmer with 269 

the best and least practice had a technical efficiency of 0.98 and 0.74 respectively. This implies 270 

that on the average, output fall by 2% from the maximum possible level due to inefficiency. Also 271 

90% of the farmers were estimated to have technical efficiency exceeding 0.8, indicating there 272 

are some 10% technical inefficient farmers in the study area. 273 

The study also found that for the average farmer in the study area to achieve technical efficiency 274 

of his most efficient counterpart,  he could realize about 10.2% (1-0.90/0.98*100) cost savings 275 

while on the other hand, the least technically efficient farmers will have about 26.5% (1-276 

0.74/0.98*100) cost savings to become the most efficient farmer. 277 

Table 5: Frequency distribution of technical efficiency from the stochastic frontier model 278 

Technical efficiency level Frequency  Percentage 

0.61-0.80 24 12 

0.81-1.00 176 88 

Total 200 100 

Mean 0.90  

Min 0.74  

Max 0.98  

 279 

 280 

4.         Conclusion 281 

The farm specific technical efficiency distribution reveals that none of the farmers achieved the 282 

maximum efficiency level. Thus, within the context of efficient agricultural production, output 283 

can still be increased by 10% using available inputs and technology.  284 

 285 

4.1 Recommendations 286 

Cooperative association is one of the variables that is significant, it is therefore, recommended 287 

that chilli pepper farmers should join cooperative societies to enable them procured fertilizer at 288 

subsidized rate.  289 
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