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Abstract

The study analysed profit efficiency of in sesame production in Benue State, Nigeria. 

Multistage sampling technique was used to select 240 respondents. Data were obtained using 

questionnaire and analysed using descriptive and inferential statistics. It was found that; the mean 

gross margin of sesame farmers was N80,364.41 per hectare. The mean profit efficiency of 

farmers was 0.59. Age (0.17), farming experience (0.32), education (0.83), membership of 

association (3.06) and household size (0.19) significantly (p < 0.01) decreased profit efficiency. 

Climatic factors and inadequate resources were problem militating sesame Production. It was 

recommended that, farmers should be encouraged to invest into sesame farming for its economic 

value and profitability. 
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Introduction

         Agriculture is the main source of livelihood for more than 60% of Nigeria's population 

(National Bureau of Statistics, 2007; Federal Ministry of Agriculture, 2010 ). In 2005, for 

instance, the sector gave employment to 46% of the population and contributed about 40% of 

GDP of the country (NBS, 2007;). Of the four sub sectors of agriculture, crop subsector 

contributed 85% of GDP, while livestock contributed about 10%, fisheries about 4% and 

forestry 1% (Federal Republic of Nigeria, 2006). Growth performance of agriculture is 

therefore largely driven by the performance of crop subsector on account of dominance (CBN, 

2009; FAO, 2009).

Sesame is an important crop to Nigerian agriculture. It is widely used within Nigeria and 

is an important component of Nigeria's agricultural exports. In Africa, Nigeria ranks second to 

Sudan in production and export of sesame seed, which is rated second to cocoa in export volume. 

Sesame from Nigeria is exported to markets in North America, Europe and East Asia. Most of the 

commercialized part is bulked up and exported with minimal processing limited to drying and 

cleaning (Raw Materials Research and Development Council  Survey, 2004). 

Due to its economic importance and various uses, research work on sesame has come out 

with varieties which are high yielding. However, yields on farmers' fields in Nigeria are between 

500kg and 750kg per ha (RMRDC, 2004) which is low compared with yields of 1000kg and 

above recorded in the United State of America (USA). In the wake of a looming “global food 
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crisis” that Nigeria is not isolated from, more emphasis is now being placed on increased 

domestic supplies of agricultural products. One sure way of doing this is by ensuring the 

efficiency of sesame farmers in their use of production inputs (Emokaro & Erhabor, 2006). A 

more efficient use of production inputs would ultimately impact positively on productivity and by 

extension, farmers' profitability, ceteris paribus. These resource-poor smallholder farmers who 

contribute more than 90% of agricultural output in Nigeria in particular (FMA&WR, 2008) and 

Sub-Saharan Africa (Spencer, 2002)  must be assisted to rise beyond the level of subsistence to 

higher levels of productivity through more efficient use of their production resources. 

One of the most difficult problem in Nigeria is how to provide  good livelihood for the rural 

people through increased productivity of agricultural crops (Kuye, Adinya, & Inyang,  2004). It is 

also reported that the development of  agriculture in Nigeria is not meeting the demand of the 

teeming population and that despite the country's endowment with abundant and diversified 

range of natural, human and capital resources and oil revenue, Nigeria has remained one of the 

poorest nation in Africa (UNDP, 1999). The low output realised by  small-scale farmers is an 

indication that resources utilised in production of crops are not at optimal levels (Nweze, 2002; 

Adinya et al., 2008). Spencer (2002) revealed that resource-poor farmers must be assisted to 

increase production through more efficient use of resources. 

Studies in the past have applied the use of the Stochastic Frontier Profit Function (SFPF) in 

estimating profit efficiency for specific agricultural enterprises ( Eze, 2003; Ogundari, Ojo, & 

Ajibefun, 2006). The uniqueness of this research, is however, in the fact that this is the first time 

the SFPF would be used in estimating profit efficiency among sesame farmers in Benue State. 

Studies like Abah (2008) addressed resource use efficiency in sesame farming in Nasarawa State; 

Umar, Okoye and Mamman (2010) assessed resource use efficiency in sesame production under 

organic and inorganic fertilizer applications in Keana Local Government Area of Nasarawa State, 

in Nigeria; Imoloame, Gworgwor & Joshua (2007) evaluated weed infestation, yield and yield 

components as influenced by sowing method and seed rate in a Sudan Savannah agro-ecology of 

Nigeria with variations in techniques and results and Abu, Abah & Okpachu (2011) analysed the 

cost and return for sesame production in Nasarawa State: implication for sustainable 

development in Nigeria. All these studies were conducted in other places, but none in Benue 

State. 

 It is against this backdrop that 

this article was embarked upon to examine profit efficiency among sesame farmers in Benue 

State. The objectives were to:

There is need to develop a sound knowledge of the current situation as regards sesame 

smallholders who form the bulk of sesame producers in Benue State of Nigeria, and most 

especially as regards  the utilization of  available resources to them.
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 i    determine the cost and return of sesame production 

ii    assess the profit efficiency of sesame farmers;

iii    examine the determinants of profit efficiency of sesame farmers;

iv     identify the problems associated with sesame production in the study area.

Materials and Methods

The Study Area

 The study area for this research is Benue State, Nigeria. Benue State, “The Food Basket 

of the Nation,” was created in 1976. The State is located in the Middle Belt region of Nigeria, 
owhich is the transition zone from the Northern and Southern ecologies, between Longitude 6 31'E 

0 0 0and 10 E and between Latitudes 6 30'N and 8 10'N (BNARDA, 2005). Benue State has a total 
2land mass of about 33, 955Km  with 23 Local Government Areas, geographically and 

agriculturally divided into three zones; Zone A (Kastina-Ala, Ukum, Ushongo, Vandeikya, Logo, 

Kwande and Konshsisha Local Government Areas), Zone B (Gboko, Tarka, Buruku, Gwer-West, 

Gwer-East, Guma and Makurdi LGAs), and Zone C (Ado, Agatu, Apa, Otukpo, Ohimini, 

Okpokwu, Ogbadibo, Obi and Oju LGAs). The State has a total population of 4,219,244 people  

(BNARDA, 1998; BNARDA, 2005) and 413,159 households (NPC, 2006; FRN, 2006). About 

80 percent of the State's population is directly involved in agricultural activities. (BNARDA, 

2005).

Sampling Technique and data collection method

Multi-stage sampling technique was used to select respondents for the study. In the first 

stage Makurdi, Guma, Gwer-East and Gwer-west Local Government Areas were purposively 

selected being the major producers of sesame in the state. In the second stage, a simple random 

selection of five council wards was made from each Local Government Area selected. Thirdly, a 

simple random selection of three villages was made from each council ward. Lastly a simple 

random selection of four farmers was selected from each village making a total of 240 

respondents for the study.

Data for this study were collected using a structured questionnaire. The questionnaire 

was used to collect information on; socio-economic characteristics of sesame farmers; quantity 

and cost of inputs, output of sesame, sales and constraint to sesame production in the study area. 

The questionnaire was administered by extension agents and trained enumerators and supported 

by interview to elicit information for those who cannot read and write.

Analytical technique

          The data collected for this study were analysed using inferential statistics. Gross 
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Margin analysis was used to achieve objective i; Stochastic frontier profit function model was 

employed to realise objective ii and iii; factor analysis was employed to realise objective iv.

Results and Discussion

Cost and Return of Sesame Farmers. 

The result of the cost and return of sesame farming is presented in Table 1. The result 

showed an average total revenue of N238,627.08 and an average total variable cost of 

N41,419.46. This implies that the mean total revenue (TR) is greater than the mean total variable 

cost (TVC). The result also showed that the average cost on labour (N250,000.00) was the highest 

among other costs. This result agrees with the findings of Abu (2012) and Onah (2013) who also 

found cost of labour to be highest among other costs in sesame farming. 

Cost and return analysis was undertaken to determine the gross margin of sesame 

farmers. The result showed a mean difference of N80,364.41per hectare between total revenue 

and total variable cost which indicates that sesame production is viable in the study area. 

Profit Efficiency of Sesame Farmers 

The profit efficiency of respondents are shown in the Table 4 up to 7.5% of the 

respondents had a profit efficiency of less than or equal to 30; 37.1% had 31 – 60; 55.4% had 61 – 

90. The minimum and maximum profit efficiency was 0 and 0.87 respectively with mean profit 

Table 1: Cost and Return for Sesame Production

 

Items
 

minimum
 

Maximum
 

mean
 

Std. deviation

Amt paid for land
 

0
 

40000
 

2170.42
 

6574.147
 

Value of seeds 250 50000 7006.46  6920.226  

Value of fertilizer 0 67500 3573.96  8684.623  

Value of  herbicide 0 108000 8777.38  9736.932  

Amt paid for labour 0 250000 13670.42  27458.444  

Amt paid for tax
 

0
 

24000
 

605.21
 

2949.339
 

Cost of transportation

 
0

 
100000

 
5615.62

 
9925.137

 
TVC

 

300

 

373100.00

 

4149.4583

 

48086.65048

Total income

 

3000

 

2250000

 

238627.08

 

270014.159

 Gross margin

 

-173100.00

 

2147000.00

 

197207.6250

 

250476.64231

Gross margin per ha

 

-86550.00

 

536750.00

 

80364.4127

 

81966.95135

Source: field survey 2014
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efficiency of 0.59. The mean profit efficiency implies that farmers were able to obtain 

59% of their potential profit from a unit mix of inputs. In other words, about 41% of the profit is 

lost to inefficiency of management. Thus in the short run, there is a scope for increasing profit 

from sesame production by 41 percent. This result is lower than the findings of Adebanjo (2011) 

who report a mean profit efficiency of 0.67 for food crop farmers in south-western Nigeria.

Factors Influencing Profit Efficiency of Sesame Farmers

   The parameter estimates of the influence of socio-economic factors on profit 

inefficiency of farmers are presented in the lower section of Table 5 The analysis of profit 

inefficiency effects for sesame farmers showed a significant gamma (ã= 0.98 = 0.01 ). This 

implies that 98% deviation from maximum profit obtainable was as a result of inefficiency of the 

farmers rather than random error or variability. The signs and significance of the estimated 

coefficients in the inefficiency model have important implication on profit efficiency of the 

farmers.

The estimated coefficient for age was positive and significant at 1% level. The positive 

relationship implies that as the age of farmer increases, the level of profit inefficiency tends to 

increase thereby decreasing profit efficiency. This could be that as the farmer gets older, the less 

efficient his supervision. This finding on is in line with the work of Abu, et al. (2012) where age 

positively contributed to profit inefficiency among sesame farmers in Nasarawa State. 

A direct and significant relationship was found between education (0.83) and profit 

inefficiency. This implies that an increase in the level of education, increase the level of profit 

Table 2.  Profit efficiency 
Profit efficiency range Frequency Percentage 

= 30  18 7.5 

31-60 89 37.1 

61-90 133 55.4 

Total 240 100 

Min profit efficiency 0.00  

Max Profit efficiency   0.87  

Mean Profit efficiency 0.59  

   

   

 Source: field survey 2014 
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inefficiency (i.e. decrease profit efficiency). The positive value obtained is unexpected as 

farmers may go in search of white collar jobs thereby neglecting the farming sector or paying little 

or no attention to it. This finding on education disagrees with the work of Abdulai and Huffman 

(2000) that education decreases profit inefficiency in rice farming. 

The estimated coefficient for farming experience was positive and significant implying 

that, increase in farming experience tends to increase the level of profit inefficiency (i.e. decrease 

profit efficiency). This is so as farmers who have stayed long in sesame farming may cling to their 

old methods and be unwilling to adopt new practices or farming techniques. This finding is in 

contrast with that of Kolawole (2006) and Adebayo (2008) who found that increase in farming 

experience decreased profit inefficiency of small rice farmers in Nigeria and female small holder 

farmers in Atiba Local Government Area at Oyo State respectively. 

 Household size had positive and significant influence on profit inefficiency. This 

implies, increase in household size increases profit inefficiency (i.e. decrease profit efficiency) 

This is contrary to the findings of Tsue (2010) who found household size to increase profit 

efficiency among catfish farmers that used kitchen/animal waste. 

The result also showed  a positive and significant relationship between membership of 

association  and  profit inefficiency. Membership of association increase profit inefficiency 

and decreases profit efficiency. The results corroborate the findings of Effiong (2005), Tanko 

(2004) and Nwaru (2004). This is contrary to apriori expectation as farmers' membership of 

association could afford them the opportunity of interacting with other farmers thereby 

exchanging information on improved technology in arable crop production.

In conclusion Age, Education, Farming Experience, membership of association and 

Household Size have positive impact on profit inefficiency and this is contrary to aprior 

expectation regarding the roles of these factors. This implies that these factors led to increase in 

profit inefficiency of sesame farmers in the study area.

Factor analysis showing factors affecting sesame production 

The result of the analysis is shown in table 4. The sum of the squared loading on each component 

indicates the total variance accounted for by the component. Based on the size of the loading and 

in order to ease interpretation, we regard only variables with loadings greater than 0.70 as 

important. As shown in table 4 factor analysis has assisted  to identify 3 underlying components 

explaining 53.74% of common variance.

Component I: this component explains 23.0% of the total variance is the major component and is 

positively correlated with two variables (too much rain and low rainfall) referring to climatic. We 

can therefore label this component as climatic factors limiting production of sesame.
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Component II: this accounts for 17.3% of the common variance and is positively correlated with 

manmade resource variables (inadequate fertilizer, no access to fertilizer and high cost of 

fertilizer). We can identify this component as inadequate resources base. 

COMPOPNET III: this explains 13.5% of the total variance and positively correlates with 

natural physical resource (infertile soil and inadequate farm size) variables. This component can 

Table 3: Factors  affecting profit efficiency
Variable Coefficient Standard error t-ratio

Constant 8.95 0.93 9.60*

Output 0.48 0.06 8.24*

Land rent per ha

 

-0.90 x 10-2

 

-0.02

 

0.55

 

Hired labour per ha

 

-0.87 x 10-2

 

-0.02

 

-0.58

 

Seed price per kg

 

0.53 x 10-2

 

0.14

 

0.04

 

Agrochemical price per ha

 

-0.05

 

0.04 

 

-0.01

 

 

0.03

 

0.03

 

1.04

 

    

Inefficiency model

    

Constant

 

-38.40

 

4.65

 

-8.27*

 

Age

 

0.17

 

0.06

 

3.08*

 

Farming Experience 

 

0.32

 

0.07

 

4.36*

 

Education

 

0.83

 

0.08

 

10.39*

 

Number of training

 

3.61

 

0.63

 

5.75*

 

Member of Association

 

3.06

 

1.19

 

2.58*

 

Household Size

 

0.19

 

0.08

 

2.26**

 

Sex

 

0.35

 

1.29

 

0.27

 

Sigma square ? 2

 

14.66

 

2.40

 

6.10*

 

Gamma 

 

0.98

 

0.52 x 10-2

 

187.17*

 

Likelihood function

 

-298.34

   

 

*, ** = t-ratio significant at 1% and 5% levels respectively

 

Source: field survey 2014
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be tagged physical obstacles limiting production of sesame.

Conclusion

Table 4 : Factor analysis showing factors affecting sesame production
Variable Component

Climatic

Factors 

 

Inadequate

Resource base

 

Physical obstacle

Inadequate fertilizer

 

0.160

 

0.884*

 

0.079

 

No access to fertilizer

 

0.152

 

0.891*

 

-0.002

 

High cost of fertilizer

 

0.085

 

0.879*

 

0.139

 

No access to improved 
variety

0.638

 

0.348

 

-0.078

 

Unavailability of improved 
Seed

0.696

 

0.141

 

-0.072

 

High cost of improved Seed

 

0.539

 

0.081

 

-0.202

 

High cost of labour

 
0.510

 
0.027

 
0.215

 

Unavailability of hired 
labour

0.396
 

-0.169
 

0.581
 

High cost of transportation 0.528 0.095  0.173  

Infertile soil -0.003 -0.033  0.746*  

Inadequate farm size -0.023 0.173  0.735*  
Unstable government policy

 
0.009

 
0.134

 
0.641

 
Too much rain

 
0.710*

 
0.106

 
0.034

 
Low rainfall

 

0.752*

 

-0.007

 

0.035

 High temperature

 

0.668

 

0.018

 

0.129

 % of explained variance

 

23.001

 

17.291

 

13.449

 
Cumulative (%) variance

 

23.001

 

40.292

 

53.741

 
*loaded factors   

 

Source: field survey 2014

 

 Overall findings indicate that Sesame farming is profitable; Farmers are operating 41% 

less from max profit; Climatic factors and inadequate resources are problems affecting/ 

limiting sesame production. 

farmers should be encouraged to invest into sesame farming for its economic value and 

profitability. farmers should not neglects sesame farming with higher education attainment; 

Inputs should be made available and at affordable prices by government.
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