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ABSTRACT

This study was carried out to evaluate the production efficiency and the profitability of
sesame production in Gwer East and Konshisha Local Government Areas of Benue
State, Nigeria. Primary data was collected from 154 sesame farmers through the use of
structured questionnaires. Purposive and random sampling techniques were used for this
study. Tools used for analyses were Descriptive statistics, Net Farm Income and
Stochastic Frontier Production Model. The study showed that the respondents had an
average age of 36 years with 12 years of sesame farming experience. Majority of the
farmers (85%) had formal education. The average household size is 37 persons which is
about 81% while majority of the farmers (60%) had no extension contact during the
2014 cropping season. Majority of the sesame farmers (53%) belonged to sesame
cooperative society. Majority of the farmers (82%) had no access to credit facilities. The
results of the stochastic frontier revealed that farm size, seed, labour and agrochemical
had a positive technical relationship with sesame output and were significant at (p<
0.01) level. The determinants of technical efficiency were age, sesame farming
experience, education, membership of sesame cooperative society and amount of credit
received. The result shows a mean technical efficiency of 0.83 with minimum and
maximum technical efficiencies of 0.34 and 0.99 respectively. The elasticity of
production 1.01 revealed that sesame farmers were operating at an increasing return to
scale. The costs of renting of land, seeds, labour, agrochemical and sesame output had a
positive relationship with the cost of sesame production and were all significant at (p<
0.01) level. The determinants of allocative efficiency were age, sesame farming
experience, household size, extension contact, membership of sesame cooperative
society and amount of credit received. Furthermore, the result shows that the sesame
farmers had a mean allocative efficiency of 0.69. The minimum and maximum
allocative efficiencies of 0.31 and 0.92 were obtained. The result also revealed a mean
economic efficiency of 0.58. The best practice and the least economically efficient
sesame farmers had economic efficiencies of 0.89 and 0.15 respectively. The
profitability analysis on per hectare basis showed that a gross income of & 116,720.58;
total cost of production of N 39,728.20; net farm income of N 76,992.38 and a return per
naira invested of N 1.94 were realized. The major constraints to sesame production
include: lack of credit facilities, poor extension service, poor storage facilities, problems
of pests and diseases, lack of good road network and uneven ripening of capsules. The
study concluded that sesame production is profitable by returning 94 kobo to every N 1
invested, and that inefficiency exist among the sesame farmers with a maximum
economic efficiency of 0.89. The study recommends sesame farmers to join cooperative
society so as to enjoy the financial and socio-economic benefits that accrue from it, and
the extension capabilities of agricultural institutions in Benue State be strengthened by
the government to give room for effectiveness in extension delivery services.

Xiv



CHAPTER ONE

INTRODUCTION
1.1  Background of the Study
Sesame, otherwise known as sesamum or beniseed, is one of the most ancient oilseed
crops known to mankind. The crop is now grown in a wide range of environments,
extending from semi-arid tropics and sub-tropics to temperate regions (Raikwar and
Srivastva, 2013). The crop is believed to have originated in tropical Africa where the
greatest genetic diversity exists and was later taken at a very early date to India where a

secondary centre of diversity developed (Purseglove, 1996).

Sesame is one of the oldest food and cash crops in Nigeria (Nahunnaro and Tunwari,
2012). However out of the estimated 3.5 million hectares of Nigeria’s arable land
suitable for the growth of sesame seed, only 340,000 hectares was used for the crop in
2013 (FAOSTAT, 2013). Average actual yield of the crop is estimated to be
485.3kg/ha which is more than 4 times lower than the potential yield of 2000kg/ha and
more than 2 times lower than the average yield of other seed crops such as groundnut
(1271.2kg/ha) and soybeans (1000.0kg/ha) (Mkamilo and Bedigian, 2007; FAOSTAT,

2013).

Nigeria has a great market potential for sesame seed production for domestic and export
markets. The production figures of the crop has been on a steady increase since 1971,
reaching 72000 tonnes by 2000 and 165,000 tonnes in the year 2013 (FAOSTAT,
2013). This is in agreement with the 2008 annual report of the Central Bank of Nigeria
which states that there has been a rise in production of sesame seed from 98,000,000 to

152,000,000kg from 2003 to 2007 (CBN, 2009).



Sesame is commonly grown by smallholder farmers. The major producing areas in
order of priority are Nasarawa, Jigawa and Benue States. Other important areas of
production are found in Yobe, Niger, Kano, Katsina, Kogi, Gombe and Plateau States
(NAERLS, 2010). Benue and Nasarawa States are the major sesame producing states in
Nigeria with annual outputs of not less than 40,000 metric tonnes each per annum

(RMRDC, 2004).

Sesame is well suited to smallholder farming with a relatively short harvest cycle of 90
—140 days allowing other crops to be grown in the field and is often intercropped with
other grains (Nigeria’s Harvest, 2009; Naturland, 2002, Chemonics, 2002). This makes
it favourable to Nigerian farmers and production can thus be sustained by small-scale
farmers with minimum management, with an average yield of 700 kilogrammes per

hectare (Nigeria’s Harvest, 2009).

1.2 Problem Statement

In general, average productivity of sesame continues to be lower than expected for the
last 20 years, mainly due to the continuous use of poor production technologies by
farmers (Singh and Khan, 2003). The continuous use of poor production technologies
by sesame farmers may not sustain soil fertility, productivity and profitability of sesame
crop. Other reasons for the decline in the productivity of sesame include damage by
pests and diseases, insufficient weed control, high levels of monocropping, lack of

mechanisation and unrealised genetic potential (Raikwar and Srivastva, 2013).

Sesame is currently under exploited as an organic crop despite the fact that most of the

tropical farmers grow the crop organically by default ( Olowe et al., 2009). It is



reported that over 70 percent of Nigerians are poverty-striken and are living on less
than US$1.00 per day, hence living below the United Nations termed poverty line
(World Bank, 1996). Sesame production can lift sesame farmers not just above poverty

line, but to be rich and live comfortably ( Mshelia et al., 2012).

The use of improved production technologies of sesame offers a great scope for
increasing productivity and profitability. The yield of sesame can be increased by 21-
53% with adoption of improved technologies (Singh and Khan, 2003). Based on this,

this study intends finding answers to the following research questions:

I. What are the socio-economic characteristics of sesame farmers in the study

areas?

ii. What is the economic efficiency of sesame production?

ii. What are the determinants of efficiency in sesame production?

iv. How profitable is sesame production?

V. What are the major constraints associated with the production of sesame in the

study areas?

1.3 Objectives of the study
The major objective of the study was to evaluate the production efficiency and
profitability of sesame production in Gwer East and Konshisha Local Government

Areas of Benue State of Nigeria. The specific objectives were to:

I. describe the socio-economic characteristics of sesame farmers in the study areas;



ii. estimate the economic efficiency of sesame production;

Ii. determine the determinants of efficiency in sesame production;

iv. estimate the profitability of sesame production;

V. identify the major constraints associated with the production of sesame in the
study areas.

1.4 Justification of the Study

Sesame is an important export crop of Nigeria and the country plays an important role
in the global sesame trade. For example, Nigeria is the primary supplier of sesame seed
to the world’s largest importer, Japan (Chemonics, 2002). Thus, the potentials for
sesame seeds production in Nigeria is high, since Japan, as well as Taiwan and Korea,
generate global demand and offer opportunity for Nigerian growers. Nigeria has a 6%
share of the $600 million global market for sesame seed (Nigeria’s Harvest, 2009). In
response to the growing export market demand, Nigeria’s production of the crop has
increased from about 15,000 metric tonnes in 1980, to about 100,000 metric tonnes in

2006 (USAID, 2009).

The realisation of the potential of sesame production for generating foreign currency for
the country made increased production of the crop a prominent priority in the
Agricultural Transformation Agenda of the Federal Government of Nigeria (NCRI,
2012). To this end, farmers are being encouraged to produce sesame in all agro-
ecological zones of the country. Nigeria has the technology to produce significant
output of sesame for export, in view of the yield potentials of the varieties released to

farmers (NCRI, 2012).



The knowledge about the efficiency of sesame production is very essential as it can be
used to enhance its profitability for its growers and can be used by policy makers for
developing sustainable food production systems in the country. Therefore, this study is
significant as it will contribute meaningfully to the body of research on efficiency and

profitability of sesame production.

1.5  Hypotheses
The hypotheses that were tested in this study are as follows:

I. Determinants of efficiency do not have effects on economic efficiency of sesame

production in the study areas.

ii. There is no significant difference between costs and return in sesame production

in the study areas.



CHAPTER TWO
LITERATURE REVIEW

21  World Sesame Production and Trade

Out of the twenty two countries who are the major producers of sesame in the world
(Table 1), six are in Asia, thirteen in Africa and three in Latin America (Central and
South America). Myanmar, India and China are the highest producers, while Mali,
Bangladesh and Paraguay, are the least producers. FAO statistics reveal that these major
sesame-producing countries together account for 92.6% of the world sesame production
(FAOSTAT, 2013). Nigeria currently ranks first in West Africa, fifth in Africa and
eighth in the world producing about 165,000 tonnes of sesame on 340,000 hectares of

land (FAOSTAT, 2013).

Sesame world production areas have remained generally stable over the years, but in
some countries the crop is being marginalized (Bennet, 2011). Competition from more
remunerative crops and a shortage of labour have pushed sesame to the less fertile fields
and to areas of higher risk. Left unchecked, sesame production may decrease in the

foreseeable future (Tunde-Akintunde and Akintunde, 2007).

World sesame trade shows that in 2011, 1,377,131 tonnes of whole sesame seeds were
exported (Table 2). The market for sesame in Asia and Europe is growing at a very high
rate in the last decade because the products from sesame really meet the health
requirements for food in the developed world and the popular cuisine in the oriental
world (Olowe et al., 2009). Very significant, 29% of the seed produced in the world
enters international trade and the amount traded is increasing, indicating a major world

market for producers (Anon, 2007) and Africans, especially Nigerian farmers can easily



take advantage of this ever increasing demand to improve on their incomes. The
greatest challenge to producers is that China which as at 2000 was a major exporter has
now become a major importer, importing 157,000 tonnes in 2005 (Anon, 2009). And in
March, 2009 the president of China was in Africa to partner with farmers for sesame
production for China market. Anon, (2009), also reported that in the last fifteen years,

the amount of sesame imported has increased by 88%.

Data on sesame production and trade on regional basis in the world (Table 2) show that
Asia and Africa together produces 56% and 40% of the world’s sesame, respectively.
About 29% of the world’s production and 38% of Africa’s production go on export.
Nigeria became the largest supplier of sesame to the largest sesame importer, Japan in
2001 (Chemonics, 2002). Asia imports almost twice as much sesame as it exports
because the seeds are consumed as a ‘tahini’ or crushed into toasted oil. It is suggested
that Africa should step up her production to meet the ever increasing demand for
sesame particularly in the Asian market. Nigerian farmers therefore need to take

advantage of this demand to improve their economy.



Table 1 : World major sesame producers in 2013

S/No. Country Area harvested Production Yield
(hectares) (tonnes) (tonnes/hectare)
1. Myanmar 1590000 890000 0.5597
2. India 1860000 636000 0.3419
3. China 449200 588600 1.3103
4. Sudan (former) 2157540 562000 0.2605
5. Tanzania,United 630000 420000 0.6667
Republic of

6. Ethiopia 282950 187121 0.6613
7. Uganda 290000 180000 0.6207
8. Nigeria 340000 165000 0.4853
9. Mozambique 210000 110000 0.5238
10. Burkina Faso 160000 95000 0.5938
11. Niger 185000 92000 0.4973
12. Somalia 70000 70000 1.0000
13. Guatemala 39000 54700 1.4026
14. Thailand 70000 52000 0.7429
15. Cameroon 70186 49130 0.7000
16. Mexico 63642 41522 0.6524
17. Egypt 30000 40000 1.3333
18. Chad 97000 39000 0.4021
19. Pakistan 84000 35000 0.4167
20. Mali 60000 35000 0.5833
21. Bangladesh 37000 34000 0.9189
22. Paraguay 50000 30000 0.6000

Source : FAOSTAT, 2013



Table 2: World Regional Sesame Production, Trade and Consumption

Regional Area Production Import  Export Net Consumption
harvested (tonnes) (tonnes) (tonnes) trade
( hectares)
Asia 4450807 2661596 1097458 536923 560535 3222131
Africa 3909098 1898297 63879 716430  (652551) 1245746
South America 160167 79052 7205 60098 (52893) 26159
Central 123102 99673 38998 30076 8922 108595
America
North America 0 0 43661 5039 38622 38622
Caribbean 11005 4002 169 0 169 4171
Europe 290 1575 145797 28532 117265 118840
Oceania 0 0 6323 33 6290 6290
World 8654469 4744195 1403490 1377131 4770554

Source: FAOSTAT, 2011

2.2  Sesame Production in Nigeria

Sesame production in Nigeria was stimulated by the great demand for oilseed in Europe
after World War 11 in 1947 (FIIR, 1990). The West African oilseeds mission was
mandated to investigate the possibility of the production of groundnut and other oil
seeds in Nigeria. Ever since then, there has been considerable growth in the cultivation
of sesame beyond the traditional producing areas in the country (FIIR, 1990). Sesame,
therefore, became one of the major agricultural commodities that attracted foreign

exchange prior to independence.

Sesame production in Nigeria has been on the increase since 1961 because of the global
demand generated by importing countries such as Japan and Korea (Chemonics,
2002).The total land area under sesame production decreased from 200,000 hectares in

1961 to 153,000 hectares in 2001 but production increased from 56,000 tonnes to



74,000 tonnes and also, vyield increased from 0.280 tonnes/hectare to 0.4837
tonnes/hectares within the same period (Table 3). The area cultivated increased from
325,000 hectares in 2011 to 340,000 hectares in 2013 and production from 155,000

tonnes to 165,000 tonnes in the same period (FAOSTAT, 2013).

The current production of sesame seed is highly dependent on high marketable value
and suitability of environmental conditions especially in the middle belt and northern
part of the country (NAERLS, 2010). The suitability of environmental condition for
sesame crop production and the presence of genetic diversity of sesame in Nigeria
would give better possibility or potential for improvement (NCRI, 2002). The proximity
of the country to international market and the high markets demand for Nigerian sesame
seed can be considered as providing opportunities for increased production (Chemonics,

2002).

Table 3 : Sesame Production in Nigeria from 1961 to 2013

Years Area harvested Production Yield
(hectares) (tonnes) (tonnes/hectares)

1961 200000 56000 0.2800
1971 114000 32000 0.2807
1981 140000 42000 0.3000
1991 115000 46000 0.4000
2001 153000 74000 0.4837
2011 325000 155000 0.4769
2012 330000 158000 0.4788
2013 340000 165000 0.4853

Source: FAOSTAT, 2013.
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2.3 Sesame Cropping Systems

Intercropping of sesame offers the possibility of yield advantage relative to sole
cropping through yield stability and improved yield (Bhatti et al., 2006). One of the
supposed advantages of this practice is that losses from insects and diseases may be
reduced (Khan et al., 1997), most probably because the crop mixtures create a less
favourable environment for certain pests of one or both of the component crops.
Another benefit of intercropping is an increase in yield per area of land (Carlson, 2008).
Sesame occupies the same place as a rain-fed crop in dry regions as does sorghum. It is
considered a desirable preceding crop for wheat, as it does not exhaust the soil and
improves the soil structure by the loosening effect of its dense root system (Onwueme

and Sinha, 1991).

Sesame is rarely grown as a sole crop. In tropical Africa it is usually sown with
sorghum, millet or maize. In Uganda, it is sown among pigeon peas after the finger
millet has been harvested from a mixture of pigeon peas and finger millet. It may also
be intersown with maize or sorghum. In the coastal regions of Kenya, it is often sown
among maize in June shortly before the cereal crop is harvested (Onwueme and Sinha,

1991).

2.4 Nutritional and Economic Importance of Sesame

The chemical composition of sesame shows that the seed is an important source of oil
(44-58%), protein (18-25%), carbohydrate (~13.5%) and ash (~5%) (Borchani et al.,
2010). Sesame seed is approximately 50 percent oil (out of which 35% is
monounsaturated fatty acids and 44% polyunsaturated fatty acids) and 45 percent meal

(out of which 20% is protein) (Ghandi, 2009 and Hansen, 2011).
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The oil seed is renowned for its stability because it strongly resists oxidative rancidity
even after long exposure to air (Global AgriSystems, 2010). The oil fraction shows a
remarkable stability to oxidation. This could be attributed to endogenous antioxidants

namely lignins and tocopherols (Elleuch et al., 2007 and Lee et al., 2008).

Sesame is used mainly as a food ingredient in whole, broken, crushed, shelled,
powdered and paste forms. Its use is country-based. For example, in the United States of
America, it is used as some form of whole seed product for the confection and baking
industries. A small percentage of total production is however processed into oil, meal or
flour (Hansen, 2011). In Nigeria, the seeds are consumed fresh, dried, fried or when

blended with sugar. It is also used as a paste in some local soups (Fariku et al., 2007).

Sesame seeds are not only used for culinary purposes but also in traditional medicines
for their nutritive, preventive and curative properties. Its oil seeds are sources for some
phyto-nutrients such as omega-6 fatty acids, flavonoid phenolic anti-oxidants, vitamins
and dietary fiber with potent anti-cancer as well as health promoting properties (Nakai
et al., 2003). Sesame oil is an edible vegetable oil derived from sesame seeds and is
used in various countries. It is used as a cooking oil in South India and Asia and often as
a flavour enhancer in Chinese, Japanese, Korean, and to a lesser extent Southern Asia

cuisine (Juan et al., 2005).

Sesame seed oil has a natural antioxidant which prevents aging and is vital for the
production of liver cells (NAERLS, 2010; Weiss, 2000). The oil also contains oleic
(35.9-47%), linoleic (35.6-47.6), palmitic (8.7- 13.8%), stearic (2.1-6.4%), as well as

arachidic acids (0.1-0.7%) (Elleuch et al., 2007 and Borchani et al., 2010).
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Sesame is an important export crop of Nigeria and the country has a substantial role in
the global sesame trade. About 70% of sesame produced in the country is being traded
overseas (Chemonics, 2002). Nigeria exports 80,000 tonnes of the global export of
900,000 tonnes. Major destinations for export include China, Japan, Syria, European
Union, Korea, Turkey and the Middle East (Tiamiyu et al., 2013). Annual exports of
sesame from Nigeria are valued at about US$20 million and Nigeria is the primary

supplier of sesame seed to the world’s largest importer, Japan (USAID, 2009).

The wide range of sesame seeds markets is a great opportunity to earn additional
foreign exchange for the country if its production potentials are exploited (Tiamiyu et
al., 2013). In response to the growing export market demand, Nigeria’s production of
the crop has increased from about 41,000 tonnes in 1980, to about 165,000 tonnes in

2013 (FAOSTAT, 2013).

Abdullah (2009) reported that a pilot project to increase sesame production and
utilization for economic empowerment in the northern states of Nigeria jointly
undertaken by the National Sesame Seeds Association of Nigeria and the First Bank of
Nigeria in 2007 showed that farmers can greatly gain by engaging in sesame
production. In Borno and Kebbi States where the project was tried, cooperative societies
were set, using a total of 3,000 farmers who were given a loan of ¥ 160,000 million and
by the end of the year when they harvested their sesame and sold it the amount realized
tripled the loan. Survey have shown that it will cost about X 45,000 to cultivate a
hectare of sesame from land preparation to harvesting and one hectare will give about
1.2 tonnes which sells for N 60,000/tonne at harvest and reaches about N 150,000-

N 200,000/tonne at some periods in the year (Abdullah, 2009). The National president of
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the Sesame Seeds Association of Nigeria revealed that sesame seeds farming can
provide one million jobs and earn US$1.5 Billion for the northern states of Nigeria

thereby economically empowering people of the region.

2.5  Measures of Profitability
This involves estimation of costs and return of production. According to Gomez (1975),
costs and return analysis is a useful tool of enterprise comparison and indicates the

profit or loss recorded by enterprises.

2.5.1 Net Farm Income

Net Farm Income refers to the return to farm operators for their labour, management
and capital, after all production expenses have been paid (that is, gross farm income
minus production expenses) (Jasper, 2005). It includes farm income from farm
productions as well as net income attributed to the rental value of farm dwellings, the
value of commodities consumed on the farm, depreciation and inventory changes
(Jasper, 2005). It is the difference between gross income (revenue) and total cost of
production (Olukosi and Erhabor, 2005). The net farm income accounts are designed to
provide an annual measure of income returned to the operators of agricultural
businesses from the production of agricultural commodities. The technique emphasizes
the costs (fixed and variable costs) and the return of any production enterprise. Fixed
costs are cost that do not change with the level of production. An example is the cost of
farm buildings. On the other hand, variable costs are costs that change in direct

proportion to volume of production. An example is cost of raw materials and seeds.
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2.5.2 Gross margin analysis

The gross margin analysis involves evaluating the efficiency of an individual enterprise
(or farm) so that comparison can be made between enterprises or different farm plans. It
is a very useful planning tool in situations where fixed capital is a negligible portion of
the farming enterprise as is the case in subsistence agriculture (Olukosi and Erhabor,
2005). Gross margin (GM) by definition is the difference between the gross farm

income (GI) and the total variable cost (TVC), thatis GM = GI - TVC,

2.6 Resource Productivity

Agricultural productivity may be defined as the index of the ratio of the value of total
farm output to the value of the total inputs used in farm production (Olayide and Heady,
1982). Since one of the chief objectives of any society is the attainment of an optimally
high level of living with a given amount of effort, any increase in the productivity of
resources employed in farm production amounts to progress. Increase in agricultural

productivity will contribute to the well-being of the economy as a whole.

Aggregate measures of productivity in production economics analyses will add to the
sum of our knowledge by (a) serving as barometers of economic progress, (b) serving as
guides to adjustment of resources, (c) providing a framework for formulating and
evaluating policy and (d) indicating problem areas that need further research. The final
objective of the interest in productivity should be to find ways of increasing output per
unit of input, and of attaining desirable inter-firm, intra-firm and inter-sector transfers of
production resources, thereby providing the means for raising our economic level of

living.
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The input-output process of farm production, is important in at least four major problem
areas. These are the distribution of income, the allocation of resources, the relation
between stocks and flows, and the measurement of efficiency or productivity. In the
productivity concept, a meaningful assessment will depend upon a clear and precise
definition of input and output in such a way that their movements over time are not
equal. In other words resource productivity is definable in terms of individual resource
inputs or in terms of a combination of them. Thus, labour productivity is defined as the
ratio of total output to labour inputs. Similarly, ‘land,”’capital,”’water’ and
‘management’ productivities can each be defined as the ratio of total output to inputs of

land, capital water and management respectively (Fabricant, 1959).

Using this definition as a bench-mark, change in productivity over time will depend
upon changes in both the ‘included’ and ‘excluded’ components and maximum resource
productivity will imply obtaining the maximum possible output from the minimum
possible set of input. In this context, optimal productivity of resources implies an
efficient utilization of resources in the production process. This means that productivity

and efficiency are synonymous in this context.

An increase in farm output will result from one of three forces. First it will result from
an increased quantity of inputs, with no change in output per unit of input. Second it
will result from increased productivity of inputs with no change or a decrease in
quantity of inputs. Thirdly, it will result from a combination of changes in inputs and
productivity. This situation makes the concept of efficiency a central issue in production

economics (Fabricant, 1959).
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2.7  Production Efficiency

Production efficiency means making rational use of resources and exploiting the full
available potential (Standish, 2010). Production efficiency can also be defined as the
use of economic resources that produces the maximum level of satisfaction possible
with the given inputs and technology (Samuelson and Nordhaus, 2005). Efficiency is
measured by comparing the actually attained or realised value of the objective function

against what is obtainable at the frontier (Coelli et al., 2005).

Economic efficiency is decomposed into technical and allocative efficiency. A producer
is said to be technically efficient if production occurs on the producer’s production
possibility set, and technically inefficient if production occurs on the interior of the
production possibility set (Ellis, 1988). That is, technical efficiency is the extent to
which the maximum possible output is achieved from a given combination of inputs
(Ellis, 1988). On the other hand, a producer is said to be allocatively efficient if
production occurs in a region of the production possibility set that satisfies the

producer’s behavioural objective (Coelli, et al., 2005).

Farrell (1957) distinguished between technical and allocative efficiency in production
through the use of a frontier production function. He defined technical efficiency as the
ability to produce maximum output from a given set of inputs. He defined allocative
efficiency as the ability of a firm to use inputs in optimal proportion, given their
respective prices. He defined economic efficiency as the simple product of the technical
and allocative efficiencies. Alternatively, economic efficiency can be defined as the
ability of a production firm or any other entity to produce a given output at minimum

cost. If a firm has achieved both technically efficient and allocatively efficient levels of
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production, it is economically efficient and new investment streams may be critical for

any new development ( Alene and Hassan, 2003).

2.8 Approaches for Measuring Production Efficiency

Data envelopment analysis and stochastic frontiers are two alternative methods for
estimating frontier functions and thereby measuring efficiency of production (Coelli et
al., 1998). Data envelopment analysis (DEA) involves the use of linear programming
methods to construct a non-parametric piece-wise surface (or frontier) over the data.
Efficiency measures are then calculated relative to this surface. The Data Envelopment
Analysis (DEA) has no fixed functional form and does not account for noise in the data.
Thus, all deviation from the frontier will be accounted for as inefficiencies (Johansson,
2005). Comprehensive reviews of the methodology are presented by Lovell (1993), Ali

and Seiford (1993) and Charnes et al. (1994).

The stochastic frontier production function is a method of economic modeling. It has its
starting point in the stochastic production frontier models simultaneously introduced by
Ogundari (2006), Rahman and Umar (2009), Thomas (2007), Emokaro and Ekunwe
(2009) and others which derived from the error model of Aigner et al. (1977) and
Meeusen and Van den Broeek (1977). The stochastic frontier approach is parametric
and is sensitive to the choice of functional form and accounts for random errors. In this
approach, all deviations from the frontier are due to random effects and inefficiency

(Coelli et al., 2002).

2.9  Previous Empirical Studies that used the Stochastic Frontier Production
Function Approach

Stochastic frontier approaches have found wide acceptance within the agricultural

economics literature because of their consistency with theory, versatility and relative
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ease of estimation (Kibaara, 2005). The measurement of efficiency (technical, allocative
and economic) has remained an area of important research both in the developing and
developed countries, where resources are meagre and opportunities for developing and

adopting better technologies are dwindling (Kibaara, 2005).

Chukwuji et al. (2004) determined the technical efficiency of gari processors in Delta
State of Nigeria using the stochastic frontier production function. He found that capital
and labour were significantly related with gari processing. Age, family size, level of
formal education, and gari to total revenue ratio were found to be significant
determinants of technical efficiency in gari processing. The technical efficiency of gari
processors ranged from 25% to 86%, with a mean level of 65%. The returns to scale
estimate was 1.75 implying that the processors operate in the region of increasing

returns to scale.

Rahman et al. (2005) estimated the technical efficiency in sorghum-based cropping
systems in Soba area of Kaduna State of Nigeria and found that land, fertilizer and
labour were significant and positively related with the output of sorghum in sole
sorghum cropping system. For sorghum/cowpea, sorghum/groundnut,sorghum/soyabea
and sorghum/millet cropping systems, land and labour were significant and positively
related with the output of sorghum/cowpea, sorghum/groundnut, sorghum/soyabean and
sorghum/millet. The overall technical efficiency observed in the sorghum-based
cropping systems varied between 0.32 and 0.85 with average of 0.62 for sole sorghum,
0.74 for sorghum/cowpea, 0.64 for sorghum/groundnut, 0.71 for sorghum/soyabean and
0.58 for sorghum/millet respectively. Thus, in the short-run, there is tendency for

increasing crop production by 38, 26, 36, 29 and 42 percent in sole sorghum,
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sorghum/cowpea, sorghum/groundnut, sorghum/soyabean and sorghum/millet,
respectively, by adopting the best technologies or techniques in sorghum-based

cropping systems.

Udoh et al. (2007) estimated the technical efficiency of fluted pumpkin farmers in Uyo,
Akwa Ibom State of Nigeria, using the stochastic frontier production function which
incorporates a model for the technical inefficiency effects and found that land, labour,
inorganic fertilizer and planting materials were positively and significantly related with
the output of fluted pumpkin. The results of the technical inefficiency effects showed
that extension contact and farming experience were the only significant determinants of
technical inefficiency in fluted pumpkin production. The mean technical efficiency was
0.86, indicating that production level of fluted pumpkin could still be increased by 14
percent using available improved technology. The maximum and minimum technical

efficiencies were 0.96 and 0.01 respectively.

Amos (2007) determined the productivity and technical efficiency of smallholder cocoa
farmers in five Local Government Areas of Ondo State of Nigeria using the stochastic
frontier production function. The results showed cost of fungicide and cost of
processing were significantly related with cocoa output. The determinants of technical
efficiency in cocoa production were age of the farmer, level of education and family
size. The efficiency level ranged between 0.11 and 0.91 with a mean of 0.72. The
elasticity of production showed that farmers were experiencing increasing returns to

scale in cocoa production in the study area with a value of 1.26.

Kadurumba et al. (2009) used the translog stochastic production function to measure the
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level of technical efficiency and its determinants in traditional palm oil processing in
Imo State of Nigeria. The results of the translog analysis revealed that oil palm fruit,
water used, amount of loan borrowed and petrol/diesel energy were significant and
positively related with the output of palm oil processing, while labour was significant
and negatively related with the output of palm oil processing. The determinants of
technical efficiency were age, educational level, processing experience, net processing
income, petrol/diesel energy, co-operative membership, credit availability, interest on
loan, mill ownership and mechanization energy. The results of the determinants of
technical efficiency in palm oil processing revealed that age, educational level and
interest on loan were significant and negatively related with technical efficiency while
processing experience, depreciation on fixed assets, net processing income, diesel
energy, co-operative membership, credit availability, mill ownership and mechanization
energy were positively related with technical efficiency. The results showed that the
mean farm level technical efficiency was 86%, while the maximum and minimum
technical efficiency indices were 97% and 61%, respectively. The results of elasticities
and return to scale in palm oil processing was 4.1106 implying an increasing returns to

scale.

Tanko and Opara (2010) determined the technical efficiency in maize production in
Bosso local government area of Niger State of Nigeria using the stochastic frontier
production function model. The results showed that farm size, labour and fertilizer were
positively and significantly related with output of maize. The results of the determinants
of technical efficiency showed that education, farming experience and credit were the
significant determinants of technical efficiency of maize farmers. The results also

revealed a mean technical efficiency of 0.87 and the maximum and minimum technical
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efficiencies of 0.98 and 0.43 respectively.

Amodu (2010) determined the technical efficiency of part-time farming in Idah local
government area of Kogi State of Nigeria using stochastic frontier production function
model. He found that farm size, labour and planting materials were significant and
positively related with part-time farming. The determinants of technical inefficiency in
part-time farming were found to be age, education and farming experience. The results
showed that age and household are negatively related with technical inefficiency while
education and farming experience has positive relationship with technical inefficiency.
The mean technical efficiency was 65%, and the maximum and minimum technical
efficiency indices were 99.8% and 24.8%, respectively. The return to scale was 0.954
indicating a decreasing return to scale. The Maximum Likelihood Estimates of the
stochastic frontier cost function revealed that costs of land preparation, labour, planting
materials, fertilizer and other variable expenses were significantly related with cost of
part-time farming. The determinants of allocative inefficiency were age and education.
The mean, maximum and minimum allocative inefficiencies were 100%. The mean
economic efficiency was 65%, and the maximum and minimum economic efficiency

indices were 99.8% and 24.8%, respectively.

Abu et al. (2012) carried out a study on the profit efficiency among sesame farmers in
Nasarawa State of Nigeria using stochastic frontier production function model. He
found that labour, seed and fertilizer were significant and positively related with the
output of sesame. The determinants of technical inefficiency of sesame farmers were
age, farming experience, off sesame farm income, educational status, training and

access to credit. The mean technical efficiency of sesame farmers was 0.66, and the
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maximum and minimum technical efficiencies were 0.90 and 0.10 respectively. The
return to scale was 0.45 indicating decreasing return to scale. The results of the
Maximum likelihood estimates of the Cobb-douglas stochastic frontier cost function
model showed that costs of seed, fertilizer, labour, chemical and transport were
significant and positively related with the cost of sesame production in the study area.
The determinants of allocative inefficiency were age, farming experience, off sesame
farm income, educational status, household size, access to credit and occupational
status. The mean allocative efficiency of sesame farmers was 1.419, and the maximum

and minimum allocative efficiencies were 12.89 and 1.03 respectively.

2.10 Constraints of Sesame Production

The major constraints of sesame production in Nigeria include:

2.10.1 Inadequacy of fertilizer - One of the factors affecting sesame production in
Nigeria is inadequacy of fertilizer (Adebisi et al., 2005). Alege et al. (2009) reported
that chemical fertilizers are useful for soil fertility improvement but are scarce,
expensive and a threat to the environments.

2.10.2 Problem of weed - In Nigeria, over 65% vyield losses in sesame in Jigawa,
Katsina, Benue and Nasarawa States have been attributed to weeds on farmers’ fields
(Busari et al., 1998). Considering the growing potentials of the export and domestic
market demand for sesame seeds, this level of loss is very high. The effects of weeds on
sesame establishment and growth have been well-documented. Balyan (1993) reported
weed-induced reductions of sesame yield up to 65% and a need for a critical weed-free

period up to 50 days after planting.

2.10.3 Poor access to credit - One of major constraints for small-scale farmers in the

adoption of agricultural technologies is poor access to credit. Limited cash resources
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generally hinder the purchase of high-yielding seed varieties and chemical fertilizers at
the beginning of the sesame planting season (Zerfu et al., 2010). Presently, the position
of farmers is that without credit, they may not be able to adopt new methods and
techniques which are required to increase sesame production and productivity, upon
which the development of the economy depends. According to Adegeye and Dittoh
(1985), credit is needed to break the poverty cycle among the farmers since low income

implies low productivity.

2.10.4 Poor extension services - Extension service provision in developing economies
like Nigeria remains low for both women and men farmers (Meinzen-Dick et al., 2010).
Poor extension services result in reduced adoption of agricultural technologies for
sesame production, low farm productivity and reduced household incomes (Anderson a

nd Feder, 2007).

2.10.5 Poor management practices - In Nigeria, the low sesame yield is partly
attributed to improper agronomic practices such as inappropriate fertilizer levels,
dependence on lower-yielding cultivars and poor planting systems (NARO, 1999). It
has been shown that increased seed yields can be enhanced significantly by improving
these management practices. In Nigeria, the productivity of sesame is 485.3kg/ha which
is lower than the potential yield of 2000kg/ha indicating that there is room for greater
improvement in productivity (Mkamilo and Bedigian, 2007).

2.10.6 Problem of diseases - Sesame is highly susceptible to diseases (Tripathi et al.,
1992). Among the thirty two most important diseases, fusarium wilt (Fusarium
oxysporium ) takes a heavy toll on the crop every year in Nigeria. Root and stem rot
caused by Macrophomina phaseolina is also a very serious and destructive disease,
which is present in all sesame-growing areas (Tripathi et al., 1992). According to

Ssekabembe et al. (2001), very few farmers control diseases and pests, even though
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they are aware of their existence. Engoru et al. (2001) indicated that of the farmers who
experience pest and disease problems, about 60% completely ignore the situation.
Therefore, diseases contribute to lower sesame yields in Nigeria, and hence the need for

effective and affordable control measures, which are still inadequate.

2.10.7 Problem of pests- Insect pests cause drastic reduction in the yield of sesame.
Depending on the weather and time of the year, the sesame plant is constantly attacked
by a wide range of insect pests (NCRI, 2002). These pests range from species that
defoliate the plant to those attacking flower heads and young fruits. Research by NCRI
(2002) has shown that in most sesame production zones, pod-sucking bugs cause severe
damage to the crop. The principal insect pests of sesame in Africa are the leaf-roller
(Antigastra catalaunalis) and the sesame gall-fly (Asphondyla sesame) (Onwueme and

Sinha, 1991).

2.10.8 Indeterminate growth habit - One of the major problems associated with
sesame production is the uneven ripening of capsules (Wasana, 1997). At present, all
commercial sesame cultivars in Nigeria and other countries are indeterminate,
producing leaves, flowers and capsules as long as the weather conditions and soil
moisture permit. Thus, some yield is lost either because the early-produced capsules
shatter before harvesting or because late-produced capsules are immature at harvest
time (Ashri, 1989). Vanisri et al. (1994) have indicated that the number of capsules per
plant is the most important yield-contributing character in sesame. Hence, there is need
to breed for cultivars with determinate growth and more number of capsules in order to

reduce the above problem.
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CHAPTER THREE

METHODOLOGY
3.1  The Study Areas
The study was conducted in two local government areas of Benue State namely: Gwer
East and Konshisha. Benue State is located in the North Central Nigeria, approximately
between latitudes 6.3° N to 8.1° N and longitudes 8°E to 10° E (BNARDA, 2000).
According to 2006 National Population Commission (NPC) census results, Benue State
had a population of 4,219,244 people. Based on the annual population growth rate of
3.2 per cent estimated by National Population Commission in 2014, Benue State has a
population of 5,472,659 people. Benue State is divided into three agricultural zones,
namely northern, eastern and central agricultural zones, with headquarters at Guma,
Vandeikya and Oju respectively. Gwer East and Konshisha Local Government Areas

are located in the northern and eastern agricultural zones.

Gwer East has its headquarters in the town of Aliade. It has an area of 2,294km? and a
population of 163,647 people at the 2006 population census and 210,546 people in
2014, based on the 3.2 percent population growth rate. It has three districts, which are:
Jiriv, Ngyohov and Yonov. Gwer East has seventeen council wards and it shares
boundary with seven other local government areas. Konshisha has its headquarters in
the town of Tse-Agberagba. It has an area of 1,673km? and a population of 225,672
people at the 2006 population census and 290,346 people in 2014. It has two districts
and eleven council wards. It shares boundary with three other local government areas

and Cross River State.

The northern agricultural zone lies between latitudes 6°50° North and longitudes 7°50°
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to 10° East and covers an estimated land area of about 10,318.2 square kilometres and
the eastern agricultural zone lies between latitudes 6°5° to 7°2” North and longitudes
8°4’ to 10° East and covers an estimated land area of about 10,089 square kilometres
(BNARDA, 2000). The northern zone comprises seven Local Government Areas
namely: Buruku, Gboko, Guma, Gwer East, Gwer West, Makurdi and Tarka and the
eastern zone comprises seven Local Government Areas namely: Katsina-Ala,

Konshisha, Kwande, Logo, Ukum, Ushongo and Vandeikya.

Benue State has a tropical climate with two distinct seasons (rainy and dry seasons).
The rainy season commences from April to October, while the dry season starts from
November to March. According to BNARDA (2000), the daily mean temperature
during the rainy season is 28°C while in the dry season, the average temperature is

35°C.

The major occupation of the people in the state is agriculture. The major agricultural
crops produced include cassava, rice, sesame, maize, yam, soya bean, sorghum, sweet
potatoes, groundnut, cocoyam, cowpea, plantain, banana and oranges. The livestock
reared include goat, pigs, sheep and cattle (BNARDA, 2000). A small proportion of the
people engage in trading, while others are in the civil service, but are still engage

in some farming activities.
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Figure 1: Map of Benue State showing the Study Areas

3.2 Sampling Technique and Sample Size

Multi-stage sampling was used for this study. The first stage involved the purposive
selection of Gwer East and Konshisha Local Government Areas from the northern and
eastern agricultural zones respectively, considering their position as the highest sesame-
producing LGAs in Benue state. Secondly, all the three districts in Gwer East LGA and
the two districts in Konshisha LGA were used. Thirdly, since Gwer East (90 villages)
has more number of villages than Konshisha (60 villages), five villages were
proportionally selected from the three districts of Gwer East LGA and three villages

from the two districts of Konshisha LGA. Fourthly, from the population of sesame
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farmers in each of the selected villages in the two Local Government Areas estimated
with the help of village extension agents of Benue State Agricultural and Rural
Development Authority (BNARDA) during a reconnaissance survey, fifty percent of the
sesame farmers in each village was randomly selected to give a sample size of one

hundred and fifty four sesame farmers (Table 4).

Table 4: Distribution of sesame farmers in the study areas.

Local Government Districts/ Villages Population of sesame  Number of sesame
Areas (villages) selected farmers estimated farmers selected
Gwer East Jiriv (37) Taraku 34 17
Dagi 28 14
Ngyohov (17) Aliade 46 23
Yonov (36) Ikpayongo 42 21
Mbaayande 30 15
Konshisha Mbavaa (44) Awajir 43 21
Mbaikyu 39 19
Shangev-Tiev(16) Tse-Agberagba 48 24
Total 2 5 (150) 8 310 154

3.3  Method of Data Collection

The study made use of primary data. Data for the 2014 sesame cropping season was
collected with the aid of structured questionnaires. The data generated include:

(i) the socio-economic characteristics of the farmers such as age, sesame farming
experience, household size, farm size, educational level, extension contact, amount of
credit received, and membership of farmers’ cooperative societies.

(ii) the input data which are farm size cultivated for sesame (hectares), quantity and cost
of seed, labour, fertilizer and agrochemicals, number and cost of simple farm tools such
as sprayers, cutlasses and hoes.

(iii) the output data which are the total quantity and value of the sesame produced,

including value of sesame consumed at home and given out as gifts.
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3.4  Analytical Techniques

The following analytical tools were used to achieve the objectives of the study:
I. Descriptive statistics

ii. Net farm income

iii. Stochastic frontier production function

3.4.1 Descriptive Statistics
Descriptive statistics was used to achieve objectives i and v of the study. It involves the

use of percentages, averages and frequency distributions.

3.4.2 Net Farm Income

Net farm income will be used to achieve objective iv. It will be used to estimate the
costs, return and net profit of sesame production. The model used for estimating the net
farm income is represented by :

NFIZ TR-TC e 1

Where:
NFI= Net farm income (X )
TR= Total revenue (X))

TC= Total cost of production (X )

The fixed inputs such as simple farm tools and equipments are not normally used up in

a production cycle. They will be depreciated using the straight line method of

depreciation given by:
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D = P-S e 2
N

Where:

D = Depreciation (N)

P = Purchase value of fixed input (X )

S = Salvage value of input (N)

N = number of years of life of asset (years)

The return per naira invested (RNI) will be obtained by dividing the net farm income

NFI
(NFI) by the total cost (TC). Therefore, RNI = To e 3

Where:

RNI = return per naira invested

NFI = net farm income

TC = total cost
3.4.3 Stochastic Frontier Production Function
The stochastic frontier production function was used to achieve objectives ii and iii.
The stochastic frontier model for estimating the technical efficiency of the sesame farms

is specified in the log form of the Cobb-Douglas frontier production function as:

InY = Po + BaInXui + B2InXai + PsInXai + BalnXai + (Vi-Ui) ..o, 4

Where:
In = the natural logarithm
Y = output of sesame (kg)

Bo = constant term
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B1- Bs= regression coefficients

X1 = farm size (hectares)

X2 = quantity of seed (kg)

X3 = labour used (man-days)

X4 = quantity of agrochemicals (litres)

Vi = random variability in production that cannot be influenced by the farmer.
Ui = deviation from maximum potential output attributable to technical
inefficiency.

The determinants of technical inefficiency were estimated using:

Ui = do+ d11nZ1+ d2InZ5 + 83InZz+ 84InZ4+ dsInZs+ dsInZe + 37InZ7. oo

Where:

Ui = technical inefficiency of the ith farmer

do = constant

d1- 87 = parameters to be estimated.

Z1 = age of farmer (years)

Z> = sesame farming experience (years)

Z3 = formal education (years)

Zs=household size (number of persons in the household)
Zs = extension contact (number of times of contact)

Zs = membership of cooperative societies (years)

Z7 = amount of credit received ( in naira and kind)

The explicit form of the stochastic frontier cost function is specified as:

InC = Bo + BaInXai + B2InXai + BaInXai + PalnXai + (Vi+ Ui) ..o,
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Where:
In = the natural logarithm
C = Cost of production of sesame (¥)
Bo = constant term
B1- B4 = regression coefficients
X1 = cost of farm (rent) (N)
X2 = cost of seed (N)
X3 = cost of labour (X)
X4 = cost of agrochemicals (N )
Vi = random variability in the production that cannot be influenced by the
farmer.
Ui = deviation from the production cost frontier attributable to technical
inefficiency.
3.5  Economic Efficiency
The product of allocative and technical efficiencies provides a measure of economic
efficiency, that is,
EE = T X A e 7
Where: EE= Economic efficiency, TE= Technical efficiency and AE= Allocative

efficiency

3.6  Definition, Operationalisation and Rationalisation of variables

I. Age — This is the number of years a sesame farmer has lived from birth up to the
time of study. This was measured in years. Age is expected to be positively
related with technical inefficiency. The reason is that the older a farmer is, the

fewer the number of farm practices he adopts and the weaker he becomes. Older
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farmers seem to be somewhat less inclined to adopt new farm practices than

younger ones, which increases their technical inefficiency (Voh, 1979).

Farming experience — This is the length of time the farmer has been in sesame
farming. This was measured in years. Farming experience is expected to have a
negative relationship with technical inefficiency. The reason is that farming
experience enables the farmer to set realistic target and to make effective farm
management decisions with regard to good agronomic practices and wise choice
of input combinations or resource allocation, which reduces technical

inefficiency (Tanko and Opara, 2010).

Formal education level — This is the number of years a respondent has spent in
formal school. This was measured as: no formal education=0; primary school
education=1; secondary school education=2; and tertiary education=3. Formal
education is expected to be negatively related with technical inefficiency. The
reason is that education enhances a farmer’s ability to seek and make good use

of information about production inputs (Kepede, 2001).

Household size — This is the number of persons eating from the same pot under
the care of the respondent as at the time of study . This was measured as the total
number of persons in the household. Household size is expected to have a
positive relationship with technical inefficiency. The reason is that rural
households generally are known to be poor, thus the little they may have in
terms of financial resources may not go far enough to purchase farm inputs after
the other commitments of the household have been taken care of. This tends to

increase technical inefficiency (Voh, 1979).
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Vii.

viil.

Extension contact — This is the frequency of visits by extension agents to the
respondent and vice-versa. This was measured by the number of visits to or
received by the sesame farmer in 2014. Extension contact is expected to be
negatively related with technical inefficiency. The reason is that extension
workers teach farmers proper use of improved technologies, which reduces their

technical inefficiency (Njoku, 1991).

Cooperative membership — This is the number of years that the farmer has
spent in sesame cooperative society. This was measured in years of his/her
membership of the society. Membership of cooperatives is expected to have a
negative relationship with technical inefficiency. This is because membership of
cooperatives enhances access to information, material inputs and their use which

reduces technical inefficiency (Njoku, 1991).

Amount of credit — This is the amount of credit received by the respondent in
cash or kind for sesame production for the year 2014. This was measured or
quantified in naira. This variable is expected to be negatively related with
technical inefficiency. The reason is that availability of credit enables farmers to
purchase and use improved inputs and practices which reduces their technical

inefficiency (Njoku, 1991).

Farm size — This refers to the total amount of land under sesame cultivation
during the 2014 cropping season. This was measured in hectares. Farm size is
expected to be positively related with sesame output. The reason being that large

farm holdings tend to increase the output of sesame (EI-Greedly et al., 2005).

Seed — This is the total quantity of sesame seeds that was sown by the

respondent in 2014. This was measured in kilogrammes. Seed is expected to
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have a positive relationship with the output of sesame. The reason is that the
more improved seed of sesame a farmer uses the higher will be his output (Singh

and Khan, 2003).

Labour — This is the number of manpower or labourers that were engaged
during the course of sesame production in 2014. This was measured in man-days
(1 man-day=8 hours). This variable is expected to be positively related with the
output of sesame. This is because the more labour a sesame farmer employs the
more plots of farmland he is likely to cultivate and the higher is likely to be the

output of his sesame under very good agronomic practices (Umoh, 2006).

Agrochemical — This is the amount of herbicide that was used for sesame
production in 2014. This was measured in litres. This variable is expected to be
positively related with the output of sesame. This is because agrochemicals help
in the control of weeds, pests and diseases which are capable of reducing the

yield of sesame.
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CHAPTER FOUR

RESULTS AND DISCUSSION
4.1  Socio-economic Characteristics of Sesame Farmers in Gwer East and
Konshisha Local Government Areas
The socio-economic variables examined in the study are: Age, sesame farming
experience, formal educational status, household size, extension contact, membership of
sesame co-operative society and amount of credit received by sesame farmers. The
socio-economic characteristics of sesame farmers in the study areas is presented in
table 5.
4.1.1 Age structure of sesame farmers
The result of the socio-economic characteristics of sesame farmers in the study areas
revealed that 96.76 percent of the sesame farmers in the study areas were within their
active age of 20 — 49 years with a mean age of 36 years. This implies that the sesame
farmers are strong and active and can participate immensely in sesame production. This
result agrees with the findings of Yusuf et al. (2008) that most farmers are within their

active years and can make positive contribution to agricultural production.

4.1.2 Farming experience of sesame farmers

The study revealed that 51.30 percent of the sesame farmers had 11 — 12 years of
sesame farming experience with a mean sesame farming experience of 12 years. These
implies that majority of the sesame farmers are experienced farmers, as such will have
high output of sesame. The reason is that farming experience enables the farmer to set
realistic target and to make effective farm management decisions with regard to good
agronomic practices and wise choice of input combinations or resource allocation,

which reduces technical inefficiency (Tanko and Opara, 2010).
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4.1.3 Educational level of sesame farmers

Education is an important socio-economic variable that influences a farmer’s decision-
making and level of adoption of innovations. Table 5 below shows that 14.94 percent of
the sesame farmers had no formal education; 14.94 percent had primary education;
32.47 percent had secondary education; and 37.66 percent had tertiary education. This is
an indication that majority (85.06 percent) of the sesame farmers are educated.
Consequently, they could access information necessary to help them improve on their
farming activities. Level of education of the sesame farmers’ household is important in
determining the household’s ability to access, process and implement information on

agricultural technologies (Zbinden and Lee, 2005)

4.1.4 Household size

The distribution of sesame farmers by household size revealed that majority (38.31
percent) of the sesame farmers had a household size of between 6 — 10 persons; 29.22
percent had a household size of 11 — 15 persons; and 11.69 percent had a household size
of 16 — 20. The average household size was 10 persons implying a reasonably high
number of family labour for the accomplishment of farm activities. The finding of this
study agrees with Oluwatayo et al. (2008) that there is a positive and significant

relationship between household size and farmers efficiency in production.

4.1.5 Number of extension visits of sesame farmers per year

The study shows that 59.74 percent of the sesame farmers had no extension contact,
while 40.26 percent had extension contacts. Of the 40.26 percent, 22.08 percent had
extension contacts of 1 — 5 times in the last sesame cropping season, while 18.18

percent had extension contacts of 6 — 10 times. This could be attributed to poor
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extension service in the study areas. Good extension service enhances farmers adoption

and usage of improved technologies.

4.1.6 Membership of sesame cooperative society

The distribution of sesame farmers by membership of sesame cooperative society
indicates that 47.40 percent of the sesame farmer did not belong to sesame cooperative
society, while 52.6 percent belonged, with an average of 5 years of membership. This
implies that majority (52.6 percent) of the sesame farmers enjoyed the benefits of
membership of sesame cooperative society such as having access to credit for sesame
production; market outlets for sesame; marketing information and information on new

technologies.

4.1.7 Amount of credit received by sesame farmers

The result also shows that 18.18 percent had no access to credit while 81.82 percent had
access to credit varying from § 1,000 to N 160,000 with an average credit of N 35,756.
This implies that majority of the sesame farmers had credit to facilitate their sesame
farm operations. The importance of credit for stimulating agricultural production,
particularly at the small-scale level with enormous unrealized production potentials,
cannot be over-emphasized. Odoemenem et al. (2005), observed that credit finances
investments, help the rural poor to produce for the market, generate cash surpluses and
accumulate savings, which will be the basis for future income growth or a protection

against sudden reversals in household income and food security.
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Table 5: Distribution of the respondents according to their socio-economic characteristics

Variable Frequency (N=154) Percentage (%)
Age (years)

10-19 1 0.65
20-29 38 24.68
30-39 49 31.82
40— 49 62 40.26
50 - 59 4 2.60
Mean 36

Farming experience (years)

01-10 70 45.46
11-20 79 51.30
21-30 5 3.25
Mean 12

Educational status

No formal education 23 14.94
Primary education 23 14.94
Secondary education 50 32.47
Tertiary education 58 37.66
Household size (number of people)

1-5 30 19.48
6-10 59 38.31
11-15 45 29.22
16 - 20 18 11.69
21-25 2 1.30
Mean 10

Extension visits per year

No visit 92 59.74
1-5 34 22.08
6-10 28 18.18
Mean 2

Sesame Cooperative Society

Membership (years)

Non membership 73 47.40
1-5 18 11.69
6-10 43 27.92
11-15 10 6.50
16 - 20 10 6.50
Mean 5

Amount of credit received (naira)

No credit 28 18.18
1000 — 40000 66 42.86
41000 — 80000 57 37.01
81000 — 120000 1 0.65
121000 — 160000 2 1.30
Mean 35756
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4.2 Efficiency of Sesame Production

4.2.1 Estimation of the Technical Efficiency of Sesame farmers

This section analyses the results of the production function and the technical
inefficiency models of the stochastic frontier analysis. The stochastic frontier model
specified was estimated by the maximum likelihood (ML) method using FRONTIER
4.1 software developed by Coelli (1995). The stochastic frontier production function
estimates and the inefficiency determinants of the specified frontier are presented in
Table 6. The study revealed that the generalized log likelihood function was 85.665.
The log likelihood function implies that inefficiency exist in the data set. The value of
gamma (y) is estimated to be 0.29 and it was highly significant at p< 0.01 level. This
implies that 29% of variation in the output of the sesame farmers from the frontier was
due to the farmers’ technical inefficiencies in their respective farms and not as a result
of random variability. Since the factors responsible for the sesame farmers’ technical
inefficiencies are under their control, reducing their effects will greatly enhance their
technical efficiencies and improve their outputs. The value of sigma-squared (¢2) was
significantly different from zero level of probability. Sigma was 0.22 which represents

good fit and correctness of the distributional form assumed for the composite error term.

The study revealed that the estimated coefficients of parameters of the production
function were positive and farm size, seed and labour were significant at p<0.01 level.
The estimated coefficient of farm size was 0.7596 which implies that increasing farm
size by 1 unit will amount to 0.76 increase in the output of sesame. Furthermore, the
result showed that farm size is the most important factor increasing the quantity of
output of sesame as every unit increment in farm size used by sesame farmers will

increase the quantity of sesame output by 0.76. This result is in harmony with that of
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(Ogundari and Ojo, 2006) that revealed farm size to be significantly related to technical

efficiency.

The coefficient of seed was positive and significant at p<0.01 level. The estimated
coefficient of seed was 0.1124 implying that for every 1 unit increment in sesame seed,
the output of sesame will be increased by 0.11. This is in agreement with the findings of
Shehu et al (2010) who observed that the estimated coefficient of seed and labour inputs
were positive as expected and significant at p<0.01 level, implying that the more seed is

applied and the more labour employed the better the output of sesame

The elasticity of production with respect to labour was 0.1387 which is positive and
significant at p<0.01 level. This implies that when 1 unit of labour is increased, sesame
output will be increased by 0.14. This is in line with the study by Umoh (2006) which
shows the importance of labour in farming, particularly in developing countries where
mechanization is rare on small scale farms. The estimated coefficient of agrochemical
was 0.0025 which is positive and not significant at p<0.01, p<0.05 or p<0.1 level. This
is an indication that agrochemical did not contribute significantly to the output of

sesame during the 2014 sesame cropping season.
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Table 6: Maximum Likelihood Estimates Results of Stochastic Frontier Production
Function (Technical Efficiency) of Sesame Production

Variable parameters  coefficient standard-error  t-ratio
Production function

Constant Bo 5.7576 0.09145 62.956*
Farm size B1 0.7596 0.04673 16.256*
Seed B2 0.1124 0.03963 2.837*
Labour B3 0.1387 0.02465 5.628*
Agrochemical Ba 0.0025 0.00193 1.294
Inefficiency variables

Constant Zo 0.7618 0.41925 1.817***
Age Z1 -0.0727 0.04124 -1.762%**
Farming experience Z; 0.1737 0.08475 2.049**
Education Z3 -0.2525 0.14653 -1.723%**
Household size Zs -0.0607 0.03754 -1.617
Extension contacts Zs -0.1106 0.07347 -1.505
Cooperative society Zs -0.0567 0.02991 -1.897***
Amount of credit Z7 0.0001 0.00006 1.697***
Diagnostic statistics

sigma-squared (6?) 0.2166 0.11984 1.807***
Gamma (y) 0.2927 0.00015 200.39*
Log likelihood function L/t 85.665

LR test 101.403

Total number of observation 154

Mean efficiency 0.83

Significance level: *= p<0.01; **= p<0.05; ***=p<0.1

The result of the inefficiency model of the Maximum Likelihood estimates of the
stochastic frontier production function is contained in table 6. The estimated
coefficients with negative signs attached indicate that they reduce technical inefficiency
among the sesame farmers, while positive signs indicate that the coefficients increase
technical inefficiency or reduce technical efficiency. The results showed that age,
farming experience, education, membership of sesame cooperative society and credit
were the determinants of technical inefficiency among the sesame farmers. Age, level of
education and membership of sesame cooperative society were negatively related with
technical inefficiency, while sesame farming experience and amount of credit received

were positively related with technical inefficiency. The estimated coefficient of age was
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-0.0727 which is significant at p<0.1 level. The negative coefficient of age implies that
the older a farmer is, the lower will be the level of technical inefficiency or the higher
will be his technical efficiency in sesame production. This can be attributed to the fact
that the older a farmer is, the more familiar he becomes with farming practices that
enhance efficiency. This result is in contrast with Kolawole and Ojo (2007) who in their

study of small scale farmers in Nigeria found age to be positively related to inefficiency.

The coefficient of farming experience was 0.1737 and significant at p<0.05 level of
significance. This implies that the more experienced a sesame farmer is, the higher will
be his level of technical inefficiency. This is probably due to the fact that sesame
farmers with long years of experience are used to obsolete methods of farming,
traditional tools and species which do not encourage high output. This finding is at
variance with that of Adebayo (2006) which revealed that farming experience in
pastoral farming has positive impact and is statistically significant. On the other hand,
this finding is congruent with that of Onu et al.(2000) whose result showed a negative
relationship between farming experience and technical efficiency in cotton production

in Nigeria.

Level of education has an estimated coefficient of -0.2525 and significant at p<0.1
level. This indicates that education impacts positively on the technical efficiency of
sesame farmers. That is to say, the more educated a sesame farmer is, the higher is
likely to be his technical efficiency. Education enhances farmer’s ability to derive,
decode and evaluate useful information as well as improving labour quality. This result

concur with that of Onyenweaku et al.(2005) that showed a positive relationship
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between education and technical efficiency in yam production in Nasarawa state,

Nigeria.

Household size has a negative coefficient of -0.0607 and is not significant. This implies
that the larger the household of a sesame farmer, the lower will be the level of technical
inefficiency. This could be due to the fact that large household size make sufficient
availability of labour for farm production. This is in harmony with findings of Bayacag
(2001), who revealed that there is a positive and significant relationship between

household size and farmers’ efficiency in production.

The coefficient of extension contact is -0.1106 which is not significant. The implication
of the negative coefficient of extension contact is that it impacts positively on the
technical efficiency of the sesame farmers. In other words, the more extension contacts
a sesame farmer gets, the higher will be his level of technical efficiency or the lower his
level of technical inefficiency. Extension contact is positively related to technical
efficiency in accordance with the a priori expectation that extension contact leads to
more efficient transmission of information to farmers as well as enhancing the adoption
of innovation. This result is in consonance with that of Onyenweaku et al.(2005) that
revealed that there is a positive relationship between extension contact and technical

efficiency in yam production in Nasarawa state, Nigeria.

Membership of sesame cooperative society has negative coefficient of -0.0567 and is
significant at p<0.1 level. This implies that membership of sesame cooperative society
contributes towards increase in the technical efficiency of the sesame farmers. Members

of sesame cooperative society have more access to agricultural information, credit and
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other production inputs as well as more enhanced ability to adopt information. This
finding is consistent with that of Onyenweaku and Nwaru (2005) that membership of

cooperative society enhances technical efficiency of farmers.

The coefficient of the amount of credit received is 0.0001 which is positive and
significant at p<0.1 level. The implication of this is that the higher the amount of credit
a sesame farmer receives, the more technically inefficient he becomes. This may be due
to the fact that credit received by some sesame farmers in the study areas is used for
some other purposes other than sesame production, such household upkeep, production
of other crops, settlement of bills (medical, electricity, rent). Credit is an important part
of agricultural production, the absence of which poses severe constraints to agricultural
development in low-income countries, like Nigeria. This result is at variance with that
of Onyenweaku and Nwaru (2005) who found a positive relationship between credit and

technical inefficiency.

4.2.2 Elasticity of Production and Return to Scale

The elasticities of production and return to scale of sesame production in the study
areas is presented in table 7. The elasticity of production is the degree of responsiveness
of output to changes (increase or decrease) in inputs. The individual coefficients of farm
size, seed, labour and agrochemical with respect to the output of sesame derived from
the Cobb-Douglas stochastic frontier production function represent the elasticities of the
variables. The sum of these coefficients indicates the nature of return to scale
(Koutsoyannis, 1977). The elasticities of the variables with respect to sesame output
are: farm size (0.76); seed (0.11); labour (0.14) and agrochemical (0.003). The result

also revealed that farm size was the most significant and influential factor in sesame

46



production in the study areas. The sum of the individual elasticities of the variables is
1.01 indicating that the sesame farmers in the study areas are operating at an increasing
return to scale. This implies that if all the productive resources are increased in the same
proportion, the output of sesame will increase more than proportionate.

Table 7: Elasticities of Production and Return to Scale (RTS)

Variables Elasticities
Farm 0.760
Seed 0.110
Labour 0.140
Agrochemical 0.003
RTS 1.013

4.2.3 Estimation of the Stochastic Frontier Cost Function

This section analyses the results of the cost function and the allocative inefficiency
models of the stochastic frontier analysis. The Maximum Likelihood (ML) estimates of
the stochastic frontier cost model of sesame farmers in the study areas is presented in
Table 8. The diagnostic statistics estimates for sigma-squared and gamma are 0.15720
and 0.81247 respectively, and they are significant at p<0.01 level. The sigma-squared
indicates the goodness of fit and correctness of the distributional form assumed for the
composite error term while the gamma indicates the systematic influences that are
unexplained by the cost function and the dominant sources of random error. The
estimated sigma-squared parameter of 0.15720 indicates that about 15% variation in the
cost of sesame production of the sesame farmers is attributed to factors beyond the
farmers’ control such as weather fluctuation, luck, pest and disease outbreak e.t.c. On
the other hand, the estimated gamma parameter of 0.81247 indicates the presence of
allocative inefficiency effects in sesame production and implies that about 81%
variation in the cost of production of sesame was due to the differences in the allocative
efficiencies of the sesame famers. On a general note, a positively signed variable

coefficient indicates that the coefficient contributes to increasing allocative inefficiency,
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while a negatively signed coefficient implies that the variable contributes to reducing

allocative inefficiency or increasing allocative efficiency.

The result revealed that the costs of all independent variables conform with a priori
expectation as all the estimated coefficients of the costs of farm size, seed, labour and
agrochemical were all positive implying conformity with the assumption that the cost
function monotonically increases with the input prices. The coefficients of the variables
were significant at p<0.01 level, except agrochemical that was not significant. This
implies that costs of farm size, seed and labour exert significant positive influence on
the cost of production of sesame in the study areas. The result showed that the
coefficient of the cost of farm size is 0.29121 and significant at p<0.01 level. This
implies that a 1 unit increase in the cost of farm size will raise the cost of sesame

production by 0.29.

48



Table 8: Maximum Likelihood Estimates Results of Stochastic Frontier Cost Function
(Allocative Efficiency) of Sesame Production

Variables Parameters Coefficients Standard T- Values
errors

Cost model

Constant Bo 8.92577 0.14448 61.7752*

Farm size B1 0.29121 0.07663 3.8001*

Seed B2 0.34762 0.08545 4.068*

Labour B3 0.46426 0.04726 9.8243*

Agrochemical Ba 0.00267 0.00448 0.5965

Inefficiency model

Constant Zo 1.53424 0.28753 5.3359*

Age Z; -0.11001 0.01244 -8.8407*

Farming experience Z -0.07032 0.02121 -3.3156*

Education Z3 -0.01307 0.10925 -0.1197

Household size Zy4 0.15311 0.01831 8.3611*

Extension contact Zs -0.21464 0.03679 -5.8349*

Cooperative society Zs 0.12411 0.02109 5.8844*

Amount of credit Z7 0.00005 0.00002 2.048**

Diagnostic statistics

Sigma-squared (62) 0.15720 0.02084 7.5424*

Gamma ) 0.81247 0.04586 17.7152*

Log likelihood function L/f 34.3432

LR test 52.8198

Total number of observation 154

Mean efficiency 0.69

Significance level : * = p<0.01; ** = p<0.05.

The coefficient of seed is 0.34762 and significant at p<0.01 level. The implication of
this is that 1 unit increase in the cost of seed will give rise to 0.34 increase in the cost of
sesame production. The cost of labour has a coefficient of 0.46426 and significant at
p<0.01 level. This implies that 1 unit increment in cost of labour will increase the cost
of sesame production by 0.46. The significant influence of seed cost and labour cost is
in agreement with the findings of Okoh (2009), similarly found seed and labour cost as
determinant of allocative efficiency in the Fadama production of tomato in Benue State.
The cost elasticity of sesame production with respect to agrochemical is 0.00267, but
not significant. This is an indication that 100 unit increase in the cost of agrochemical

will result to 0.27 increase in the cost of sesame production.
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The inefficiency model of the stochastic frontier cost function revealed that age, farm
experience, household size, extension contact, membership of sesame cooperative
society and amount of credit received were the determinants of allocative efficiency
among the sesame farmers. The coefficients of the variables were all significant at
p<0.01 level, with exception of amount of credit received that is significant at p<0.05
significance level and education that is not significant. This implies that level of
education did not determine the allocative efficiency of sesame farmers in the study

areas.

The coefficient of age is -0.11001, indicating that the older a farmer is, the more
allocatively efficient he will be. This may be due to the fact that older farmers have
more life experience which informed their effective decision of optimal combination of
resource inputs leading to the reduction in allocative inefficiency. This contradicts the
findings of Kolawole and Ojo (2007), who in their study of the economic efficiency of
small scale food production in Nigeria found age to be positively related to allocative
inefficiency. Farming experience has an estimated coefficient of -0.07032. This implies
that the more experienced a sesame farmer is, the lower will be his allocative
inefficiency. This can be attributed to a farmer’s familiarity with choices of input
combination which result to him making the best allocatively efficient choice

among alternative input combination.

The coefficient of level of education is -0.01307. This implies that the more educated a
sesame farmer is, the more allocatively efficient he is. This is as a result of a sesame
farmer’s ability to make wise choices as regards to inputs combination owing to his

knowledge of costs of inputs. Education enhances a farmer’s ability to seek and make
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good use of information about production inputs (Kepede, 2001). However, this
variable is not significant in enhancing the allocative efficiency or reducing the

allocative inefficiency of sesame farmers.

Household size has an estimated coefficient of 0.15311. The implication of this result
is that larger sesame households are more allocatively inefficient than small sesame
household size. That is to say, the smaller a sesame household, the more efficient it will
be in the allocation of productive resources. This may be due to the fact that larger
sesame households have more mouths to feed than small sesame households, as a result
of this, the ability to make appropriate choices between alternative farm inputs is
constrained by the shortage of financial resources. The coefficient of extension contact
is -0.21464. This is an indication that extension contact contributed towards reducing
allocative inefficiencies among the sesame farmers. This may be due to the fact that
good extension contact exposes the farmers to information on input prices which in turn

facilitates their choices of rational input combination to reduce allocative inefficiency.

The estimated coefficient of membership of sesame cooperative society is 0.12411 and
is significant at p<0.01 level. This implies that sesame farmers that belong to sesame
cooperative society had more allocative inefficiencies than those that did not belong to
any sesame cooperative society. This can be attributed to the fact that membership of
sesame cooperative society expose members to expensive agricultural innovations
which tend to affect the rationality of their decision as regards to resource input
purchase and combination. This finding is contrary to the one obtained by Fleming et al

(2004).
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Amount of credit received has a coefficient of 0.00005. The implication of this is that
the more credit a sesame farmer receives, the more allocatively inefficient he becomes.
This may be due to the fact that credit received by sesame farmers is misused or
misallocated in the purchase of farm inputs. This result is corroborated by one of Okike
et al. (2000) that showed that receiving credit contributed to farmers’ economic
inefficiency. They contended that this could be the result of disbursement of credit in

cash rather than in kind and loan misapplication endangered by resource poverty.

4.2.4  Frequency Distribution of TE, AE and EE Estimates of Sesame Farmers
This section examines the frequency distribution of the technical, allocative and
economic efficiencies of the sesame farmers in the study areas.

4.2.4.1 Frequency Distribution of Technical Efficiency (TE) Estimates of Sesame
Farmers

Technical efficiency is the extent to which the maximum possible output is achieved
from a given combination of inputs (Ellis, 1988). The frequency distribution of the
technical efficiency estimates of sesame farmers in the study areas derived from the
stochastic frontier production function model is presented in Table 9. The study
revealed that 91% of the sesame farmers had technical efficiency (TE) of 0.61 and
above while 9% of the farmers operate at less than 0.61 efficiency level. The sesame
farmers with the best and least practices had technical efficiencies of 0.98 and 0.34
respectively. This implies that on the average, sesame output fall by 2% from the
maximum possible level of 1.00 due to technical inefficiencies. The result also showed
a mean technical efficiency of 0.83. This means that majority of the sesame farmers
operated closer to their production frontier. Also, this implies that on the average,
sesame farmers are able to obtain 83% potential output from a given mix of productive

resources. In a short-run, there is scope for increasing sesame output by 17% by
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adopting the techniques and technologies employed by the best sesame farmers. The
study further revealed that for the average sesame farmer in the study areas to become
the most efficient sesame farmer, he will need to realize about 15%][1-(0.83/0.98)*100]
cost savings, while on the other hand, the least technically efficient sesame farmer will
need about 65% [1-(0.34/0.98)*100] cost savings to become the most technically

efficient sesame farmer.

4.2.4.2 Frequency Distribution of Allocative Efficiency Estimates of Sesame
Farmers

Allocative efficiency refers to the ability to of a firm to use inputs in optimal proportion,
given their respective prices (Farrell, 1957). The frequency distribution of the allocative
efficiency estimates of sesame farmers in the study areas is also in Table 9. The result
revealed that 79% of the sesame farmers had allocative efficiency (AE) of 0.61 and
above while 21% of the farmers operate at less than 0.61 allocative efficiency level.
This implies that the greater majority of sesame farmers were fairly allocatively
efficient as 79% of them attained efficiency level greater than 0.60. In other words, the
clustering of allocative efficiencies in the region of 0.61 — 1.00 efficiency range implies
that the sesame farmers are fairly efficient. That is, the farmers are fairly efficient in
producing sesame at a given level of output using the cost minimizing input ratio as
about 79% of the sesame farmers have allocative efficiencies of 0.61 and above. The
estimated allocative efficiencies differ substantially among the sesame farmers ranging
between the minimum value of 0.31 and maximum value of 0.92. This means that the
most allocatively efficient sesame farmers operated closer to their cost frontier or
minimum cost of 1.00. The mean allocative efficiency was 0.69. This implies that if the
average sesame farmer in the study area was to achieve allocative efficiency level of his

most efficient counterpart, then the average sesame farmer will realize 25% cost saving
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i.e. [1-(0.69/0.92)*100]. A similar calculation for the most allocatively inefficient

sesame farmer reveals cost saving of 66% [1-(0.31/0.92) x100].

4.2.4.3 Frequency Distribution of Economic Efficiency Estimates of Sesame
Farmers

Economic efficiency can be defined as the ability of a production firm to produce a
given output at minimum cost. The frequency distribution of the economic efficiency
estimates of sesame farmers in the study areas (Table 9) revealed that 45% of the
sesame farmers had economic efficiency (EE) of 0.61 and above while the remaining
55% of the sesame farmers operated at less than 0.61 efficiency level. The mean
economic efficiency of the sesame farmers in the study areas was 0.58. This implies that
on the average, there was a fall in the sesame output level by 42% from the maximum
feasible level due to economic inefficiency. The sesame farmer with the best and least
practice had economic efficiencies of 0.89 and 0.15 respectively. In the same vein, the
study also revealed that for the average sesame farmer in the study area to achieve
economic efficiency of his most efficient counterpart, he will have to realise about 35%
[1-(0.58/0.89)*100] cost savings while on the other hand, the least economically
efficient sesame farmers will have to realise about 83% [1-(0.15/0.89)*100] cost
savings to become the most economically efficient sesame farmer. However, the result
indicates that the highest number of sesame farmers have economic efficiencies
between 0.41-0.60, representing about 41% of the 154 sesame farmers. This is an
indication that the sesame farmers were fairly economically efficient in producing
sesame at a minimum cost for a given level of technology. This is corroborated by the

low average economic efficiency level of 58%.
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Table 9: Frequency Distribution of Technical, Allocative and Economic Estimates from

the Stochastic Frontier Model

Efficiency level

Technical efficiency

Allocative efficiency

Economic efficiency

Frequency % Frequency % Frequency %
0.01-0.20 0 0 0 0 2 1.30
0.21-0.40 2 1.30 5 3.25 20 12.99
0.41-0.60 11 7.14 28 18.18 63 40.91
0.61-0.80 32 20.78 61 39.61 56 36.36
0.81-1.00 109 70.78 60 38.96 13 8.44
Total 154 100 154 100 154 100
Mean 0.83 0.69 0.58
Minimum 0.34 0.31 0.15
Maximum 0.98 0.92 0.89

4.3  Costs and Return of Sesame Production in the Study Areas

4.3.1 Cost of sesame production in the study areas.

The quantity of sesame seeds used for the 2014 cropping season was 4.06kg/ha with an
average market price of N 1,019 per kg. This result to an average sesame seed cost of
N 4,137.14 per hectare. Labour costs consist of cost of land tillage, planting, weeding,
agrochemical application, harvesting, threshing and bagging. The family labour
supplied for sesame production was computed on the basis of opportunity cost in man-
days. The wage rate varied according to the nature of farm operations performed. An
average wage rate of N 3,126 per man-day and 8.34 man-days per hectare was obtained,
giving the average labour cost per hectare to be N 26,070.84, which constitutes 81.43%
of the variable cost of production and 65.62% of the total cost of production. The
quantity of agrochemical used was 1.7 litres per hectare of farmland, with an average
market price of N 1,064 per litre, resulting to average agrochemical cost per hectare of
N 1,808.80. The cost of fixed inputs (cost of renting land and depreciation of tools)
incurred on sesame production was N 7,711.42. This constitutes 19.41% of the total cost

of production.
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4.3.2 Returns to investment in sesame production in the study areas

The quantity of sesame obtained was 427.83kg per hectare of farmland, with an average
market value of ¥ 272.82 per kg. This results to average sesame output value per hectare
of N 116,720.58. The total cost of sesame production (TVC + TFC) per hectare was
N 39,728.20. The net farm income was therefore X 76,992.38. The average rate of return
on investment (i.e return per naira invested) was N 1.94, indicating that for every N 1
invested in sesame production in the study areas, a gain of 94 kobo was made.
However, it can be extrapolated that sesame production in the study areas was
profitable. This finding is in agreement with that of Tiamiyu et al. (2013) who found

that sesame production is profitable in Nigeria.

Table 10: Costs and returns per hectare of sesame production

Variable Average Quantity/ Value (N )/hectare Percentage to
hectare total cost

Gross Income(Gl) 116,720.58

Variable Inputs

Seed 4.05 4,137.14 10.41

Labour 8.33 26,070.84 65.62

Agrochemical 1.70 1,808.80 4.55

Total Variable 32,016.78

Cost(TVC)

Fixed inputs

Cost of renting land 5,764.54 14,51

Depreciation of tools 1,946.88 4.90

(hoes, cutlasses and
wheelbarrow)

Total Fixed Cost(TFC) 7,711.42

Total Cost (TVC+TFC) 39,728.20 100.00
Net Farm Income 76,992.38

(NFD)=(GI -TC)

Return per Naira 1.94

Invested

(RN1)=(NFI/TC)
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4.4.0 Constraints associated with sesame production in the study areas

The constraints faced by sesame farmers in the study areas is presented in Table 11. The
result revealed that lack of credit facilities is the predominant problem affecting sesame
farmers constituting about 79.22%. Credit is needed to purchase farm inputs such as
seeds, fertilizer, feeds, labour and to transport farm produce from the farm to the market
or home. Lack of credit hinders the purchase of these farm inputs and this impose
limitation on agricultural production. The sesame farmers affected by this problem
resorted to borrowing from sesame cooperative society, friends and using money from

other farms to finance their sesame production.

The second most pressing constraint is poor extension service which accounts for about
58.44% of the problems militating against sesame farmers. Poor extension services
demote the adoption of agricultural innovations and techniques which promote
agricultural production. The coping strategy adopted to curtail this problem included the
consultation of successful farmers and members of sesame cooperative society. About
56.49% of the sesame farmers had poor storage facilities to be their problem in sesame
production. Poor storage facilities in some cases lead to post-harvest loses of farm
produce which in turn reduces the income of the farmer. In order to cope with this
problem, the sesame farmers used plastic bags, drums, jute sacks and close basin to

store their produce.

The problems of pests and diseases ranked 4™ and 5" thereby constituting 51.95% and
46.75% of the overall problems of the sesame farmers. With the view to curtail these
problems, the farmers consulted agrochemical dealers, changed seed varieties and

selected seed that were disease-resistant.
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Hierarchically, lack of good road network is the 6™ pressing problems of the sesame

farmers. Lack of good road network obstruct the free movement of farm produce from

the farm to the market or home, and also farm inputs from the market or home to the

farm. This problem accounted for 40.91% of the sesame farmers problems. The sesame

farmers affected by this problem resorted to using carts, motorcycles, bicycles and

wheelbarrow to transport their goods. Uneven ripening of capsules of sesame plants

accounted for 9.09% of the problems affecting the sesame farmers. The farmers hit by

this problem resorted to selecting virile sesame stands for onward sowing and early

planting as a coping strategy.

Table 11: Constraints associated with sesame production in the study areas

Constraints Frequency _ Percentage Rank _Coping strategies

Lack of credit facilities 122 79.22 1%t Borrow from cooperative
society, money from other
farms

Poor extension service 90 58.44 2" Consult successful sesame
farmers, cooperative society

Poor storage facilities 87 56.49 3" Use plastic bags, drums, jute
sacks, close basin

Problems of pests 80 51.95 4" Consult agrochemical dealers,
change seed varieties

Problems of diseases 72 46.75 5% Select seeds that are disease-
resistant

Lack of good road 63 40.91 6™  Use carts, motorcycles,

network bicycle, wheelbarrow

Uneven ripening of 14 9.09 7" Select virile stands for onward

capsules sowing

Total 528*

* = Multiple responses

45  Test of hypotheses

This section presents the results of the regression analysis and t-test carried out to test

the hypotheses of the study.
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45.1 Test of hypothesis I

The result of the regression analysis carried out to test the first hypothesis of the study is
presented in Table 12. From the result, age, farming experience, level of formal
education, extension contact and membership of sesame co-operative society were
found to be statistically significant. Consequently, the hypothesis which states that

determinants of efficiency do not have effects on economic efficiency of sesame

production in the study areas is rejected.

Table 12: Result of the regression analysis

Variables Coefficients Standard Error T Stat
Intercept -374.5499028 219.0818279 -1.70963473
Age 31.1905008 8.360368374 3.730756757*
Farm Exp -49.14309686 13.2491722 -3.7091447*
Formal Ed 146.1580667 55.00357192 2.657246822*
HH Size 19.93564324 13.540662 1.472279808
Ext Cont 32.56575042 20.49079539 1.58928679***
Coop Soc 35.69354531 12.80464868 2.787545851*
Credit Amt -0.000488896 0.001833039 -0.26671338

Significance level: *= p<0.01;**= p<0.1

452 Test of hypothesis 11

The result of the t-test carried out to test hypothesis Il of the study is presented in Table

13. Since the t-statistic value of 15.13 is greater than the t critical two-tail value of 1.98,

thus the hypothesis that: there is no significant difference between costs and returns in

sesame production is rejected.
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Table 13: Result of t-test for hypothesis |1

Total Revenue Total Cost
Mean 232272.7273 75201.2987
Variance 32263153892 2860018038
Observations 154 154
Pearson Correlation 0.964741006
Hypothesized Mean Difference 0
df 153
t Stat 15.1338852
P(T<=t) one-tail 1.64116E-32
t Critical one-tail 1.654873847
P(T<=t) two-tail 3.28233E-32
t Critical two-tail 1.975590281
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Summary

This study appraised the production efficiency and profitability of sesame farmers in
Gwer East and Konshisha Local Government Areas of Benue State of Nigeria. Eight
villages were proportionally selected from the two local government areas and 154
sesame farmers were also randomly selected from these villages. Primary data was used
for this study and it was collected from 154 sesame farmers using structured
questionnaires. The statistical tools used to analyze the data were descriptive statistics,

net farm income and stochastic frontier production function model.

The result of the socio-economic characteristics of sesame farmers revealed that (40%)
of the farmers were within the age range of 40-49 years; about 51% of the farmers have
11-20 years of sesame farming experience; the majority of the farmers (85%) had
formal education; about 81% had household size that ranged from 6-25 persons;
majority of the farmers (59.74%) had no any form of extension contact during the 2014
sesame cropping season; majority of the farmers (53%) belonged to sesame cooperative

society; and the average amount of credit received by a sesame farmer was N 35,756.

The results of the stochastic frontier production revealed that farm size, seed, labour and
agrochemical had a positive relationship with sesame output and were significant at
p<0.01 level with exception of agrochemical that was not significant. The determinants
of technical efficiency were age, sesame farming experience, education, membership of
sesame cooperative society and amount of credit received. Age, education and

membership of sesame cooperative society were positively related to technical
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efficiency, while sesame farming experience and amount of credit received were
negatively related to technical efficiency. The result shows that a mean technical
efficiency of 0.83 was obtained. The minimum and maximum technical efficiencies
were 0.34 and 0.99 respectively. The elasticity of production revealed that the sesame

farmers were operating at an increasing return to scale with a value of 1.01.

The results of the stochastic frontier cost function revealed that the costs of renting of
land, seeds, labour and agrochemical had a positive relationship with the cost of sesame
production and were all significant at p<0.01 level. The determinants of allocative
efficiency were age, sesame farming experience, household size, extension contact,
membership of sesame cooperative society and amount of credit received. Age, sesame
farming experience and extension contact were positively related to allocative
efficiency, while household size, membership of sesame cooperative society and
amount of credit received were negatively related to allocative efficiency. Furthermore,
sesame farmers had a mean allocative efficiency of 0.69. The minimum and maximum
allocative efficiencies of 0.31 and 0.92 were obtained. The result also revealed a mean
economic efficiency of 0.58. The best practice and the least economically efficient

sesame farmers had economic efficiencies of 0.89 and 0.15 respectively.

The result of the profitability analysis on per hectare basis showed that a gross income
(GI) of N 116,720.58; total cost of production of X 39,728.20; net farm income of
N 76,992.38 and a return per naira invested of N 1.94 were realized. The major
constraints militating against sesame production included: lack of credit facilities; poor
extension service; poor storage facilities; problems of pests and diseases; lack of good

road network and uneven ripening of capsules.
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5.2  Conclusion

Base on the findings of this study, it can be inferred that sesame production in the study
areas is lucrative by returning 94 kobo to every ¥ 1.00 invested. On account of the
profitability and economic importance of sesame, its production should be encouraged
in the study areas so as to increase the farm income of the sesame farmers. The sum of
the partial output elasticities with respect to all the inputs indicates increasing returns to
scale in sesame production among the farmers. Consequently, the output level of
sesame can be raised if the use of inputs such as farm size, seed and labour influencing

the sesame output can be increased.

The presence of inefficiency in sesame production in the study areas as revealed by the
efficiency distribution is an indication that opportunity still exist for sesame farmers to
increase technical efficiency and reduce allocative inefficiency if the farmers utilize
available resources optimally. This can be achieved through improved farmer-specific
factors that were found influencing technical and allocative efficiencies among the

sesame farmers.

5.3 Recommendations

Based on the outcome of this research, the following recommendations are made:

I. Sesame farmers should join cooperatives in order to pool together their financial
resources with a view to get loan and enjoy other benefits of cooperative
membership such as availability of market outlets for sesame sales; marketing

information and improved sesame seeds for planting.

ii. The agricultural extension units of the Federal University of Agriculture,
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5.4

Makurdi and the Benue State Agricultural and Rural Development Authority
(BNARDA), Makurdi should be strengthened and made effective in order to
promote extension services with the view to disseminate agricultural innovations

to sesame farmers in the study areas.

All bad feeder roads in the sesame-producing areas should repaired and new
ones should be constructed where needed to link points of production to points

of sale and or consumption. This will help to curtail post-harvest loses.

Sesame farmers should increase their hectarage of land for sesame production
since farm size was the most influential factor in sesame production in the study

areas.

Benue State Government should make available at subsidized rate modern
storage facilities in order to curtail loses due to pests during storage and sesame

glut that may lead to a fall in the price of sesame.

Contribution of the Study to Knowledge
The study revealed that sesame production in the study areas is profitable with
net farm income of X 76,992.38 and an average rate of return to investment of

N 1.94.

The study also discovered that sesame farms were fairly economically efficient
having a mean economic efficiency of 0.58, with mean technical and allocative

efficiencies of 0.83 and 0.69 respectively.
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The return to scale estimate in sesame production among the sesame farmers

was 1.013 which indicates an increasing returns to scale.

The study discovered lack of credit facilities and poor extension service as the

major constraints associated with sesame production in the study areas.
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APPENDIX |

EVALUATION OF THE PRODUCTION EFFICIENCY AND PROFITABILITY
OF SESAME PRODUCTION IN GWER EAST AND KONSHISHA LOCAL

GOVERNMENT AREAS OF BENUE STATE OF NIGERIA

This questionnaire is intended to be used by a student of the Department of Agricultural
Economics and Rural sociology, Ahmadu Bello University, Zaria. Please, fill as
appropriate. All information will be treated with confidentiality and strictly for the
purpose of research on the above topic. Thank you for your co-operation.

A. SOCIO -ECONOMIC CHARACTERISTICS OF SESAME FARMERS

1.
2.
3.

8.
9.

Name of farmer...........oooiiiiiiiiiiii
Sex: Male( ) Female ()
AZE (YEATS) . ettt

How long have you been in sesame farming? (Years of
EXPErience)......oovvenvnnnn...

. Marital status: Married () Single ( )

. Household size (All the people living with you in your household)................

(@) No of Adult Males () (b) No of Adult females ( ) (c) Children ( ) (d)
Dependents ( )

Level of Education:

(@) No Formal Education ( ) (b) Primary school Education ( ) (c) Secondary
School Education ( )(d) Tertiary Education ( ) (e) Others(indicate)...............

Do you belong to any co-operative society? Yes( )No ( )

If yes, (Years of participation) ----------------=--------

10. What benefits did you derive as a member?..........ccooovevvieeriveresiese e

11. Did you borrow capital for sesame farming ? Yes ( ) No ( )

12. If yes, how much did you borrow to finance sesame production in 2014 ? (Fill
the table for the sources and amount of money borrowed)

Source of loan (N) any)

Amount borrowed Interest rate(%)(if

gk

13. Have you been visited by an extension agent? Yes ( ) No ( )

14. If yes, how many times in the last one year ?..........cccoccovveiiniiiienncns
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15. Did the extension visit(s) contribute to the success of your sesame farming ?
Yes( )No( )

B. INFORMATION ON INPUTS FOR SESAME PRODUCTION
(1) Farm size (Hectares)

(@ How many farm plots did you grow sesame in the last production season?
.................. Indicate the sizes of the plots in the table below.

Plot No. Plot size (hectares) | Cost (N )

5

NB : Inherited land should be assigned cost and indicated appropriately

(2)Seed (KQ)

Seed type: improved/local Quantity of
Plot No. varieties seed(kg) Cost(N )
1.
2.
3.
4.
5.
(3)Fertilizer.
Plot No. Fertilizer type Quantity(kg) | Cost(N )
1.
2.
3.
4.
5.
(4) Agrochemical.
Plot No. Agrochemical type Quantity(litres) | Cost(¥ )
1.
2.
3.
4,
5.
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(5) Labour input

(a) Land preparation

Hired labour Family labour
Plot
No.
No of No of No. of
labourers | hours Cost(N ) | No. of labourers | hours Cost(N)
1.
2.
3.
4.
5.
(b)Planting
Hired labour Family labour
Plot
No.
No of No of No. of
labourers hours Cost(N ) | No. of labourers | hours Cost(N)
1.
2.
3.
4.
5.
(c) Fertilizer Application
Hired labour Family labour
Plot
No.
No of No of No. of
labourers hours Cost(N ) | No. of labourers | hours Cost(N)
1.
2.
3.
4.
5.
(e) First Weeding
Hired labour Family labour
Plot
No.
No of No of No of No of
labourers hours Cost(N ) | labourers hours Cost(N)
1.
2.
3.
4.
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(f) Second Weeding

Hired labour Family labour
Plot
No.
No of No of No of No of
labourers hours Cost(N ) | labourers hours Cost(¥X)
1.
2.
3.
4.
5.
(9) Agrochemical application
Hired labour Family labour
Plot
No.
No of No of No of No of
labourers hours Cost(N) | labourers hours Cost(N)
1.
2.
3.
4.
5.
(h) Harvesting and threshing
Hired labour Family labour
Plot
No.
No of No of No of No of
labourers hours Cost(N) | labourers hours Cost(N)
1.
2.
3.
4.
5.

(6) Simple farm tools and equipments

S/n | Simple farm Number of Purchase cost | Salvage value
0 | tools

1.

2.

3.

4.

5.
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(C) INFORMATION ON SESAME OUTPUT

Plot Total quantity Price per
No. Total quantity of sesame produced (bags) | sold bag(N )
1.
2.
3.
4,
5.
(D) CONSTRAINTS OF SESAME PRODUCTION
S/No. | Constraints Tick as appropriate | Coping strategy, if any
1. | Lack of credit facilities
2. | Inadequate fertilizer
3. | Poor extension service
4. | Problem of pests
5. | Problem of diseases
6. | Lack of good road network
7. | Poor storage facilities
8. | Uneven ripening of
capsules
9. | Inadequate family labour
10. | High cost of hired labour
Inadequate marketing
11. | channels
12. | Others (indicate)

E. GENERAL SUGGESTIONS FOR THE IMPROVEMENT OF SESAME
PRODUCTION IN THE STUDY AREAS.
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APPENDIX 11

RESULT OF THE TECHNICAL EFFICIENCY OF SESAME FARMERS IN
THE STUDY AREAS

Farmer

O© 00 NO O WN P

B W WWWWWWWWwWWNDNMNDNMNDNMNDNNNMNDNNMNNNNMNNRPRPRPPRPERPERPERPERREREPRE
O WO ~NOUTAARWNPOOONOUOUPRRWNPEFPOOOLONO Ol WDNPE O

Year Tech efficiency

1

PP RPRPRRPRPRPRRPRPRPRPRPRPRPRPRPRPRPRPREPRPRPREPRPRPREPRPRPREPRPRPRERPRREPRERRERES®R

9.86E-01
8.69E-01
9.60E-01
9.66E-01
9.46E-01
8.54E-01
9.61E-01
9.52E-01
6.56E-01
6.60E-01
6.83E-01
7.78E-01
9.28E-01
6.13E-01
8.26E-01
6.46E-01
9.39E-01
9.50E-01
9.31E-01
8.68E-01
9.78E-01
9.60E-01
9.51E-01
9.59E-01
9.46E-01
9.76E-01
9.75E-01
9.60E-01
9.78E-01
9.87E-01
7.59E-01
6.25E-01
9.63E-01
8.50E-01
9.79E-01
8.95E-01
6.43E-01
9.53E-01
9.13E-01
8.88E-01

80

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

PR RPRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRREPRPRPRPRPRPRRPRPRPRPRPRPRREPRPRPREPRPRREPRERRERESR

9.53E-01
7.91E-01
8.33E-01
6.46E-01
8.16E-01
9.54E-01
7.29E-01
9.65E-01
8.09E-01
9.66E-01
8.95E-01
7.49E-01
9.58E-01
7.26E-01
7.67E-01
9.33E-01
8.88E-01
8.23E-01
9.49E-01
9.74E-01
9.47E-01
9.19E-01
8.91E-01
8.26E-01
5.26E-01
6.79E-01
9.17E-01
6.15E-01
9.76E-01
8.78E-01
5.78E-01
9.32E-01
9.76E-01
8.82E-01
8.24E-01
4.74E-01
8.73E-01
9.17E-01
9.52E-01
8.34E-01



81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

PP RPRPRRPRPRPRPRPRPRRPRPRPRPRPRPRPRPRPRPREPRPRPRPRPRPREPRPRRPREPRPRPREPRPRPRERPRERRERRLPR

8.90E-01
3.40E-01
8.23E-01
8.81E-01
8.44E-01
7.61E-01
7.17E-01
9.13E-01
4.14E-01
9.76E-01
4.98E-01
8.81E-01
6.65E-01
7.26E-01
9.48E-01
9.17E-01
9.77E-01
9.22E-01
5.59E-01
9.61E-01
8.25E-01
8.23E-01
7.40E-01
7.92E-01
7.88E-01
5.14E-01
8.30E-01
9.68E-01
5.13E-01
6.27E-01
9.33E-01
9.37E-01
8.19E-01
8.98E-01
9.33E-01
9.49E-01
8.05E-01
7.75E-01
7.25E-01
7.20E-01
9.76E-01

81

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
Total
Mean
Minimum
Maximum

PR RPRPRRPRPRPRPRPRRPRRPRPRPREPRPRPREPRPRPREPRPRPREPRPRPREPRPREPRERRLEREL®R

9.53E-01
9.76E-01
8.23E-01
4.13E-01
8.23E-01
9.49E-01
9.17E-01
9.49E-01
9.17E-01
9.17E-01
9.55E-01
9.49E-01
6.63E-01
9.49E-01
9.49E-01
9.33E-01
8.55E-01
9.33E-01
5.27E-01
9.17E-01
9.76E-01
7.04E-01
8.23E-01
9.52E-01
8.34E-01
3.40E-01
8.23E-01
8.81E-01
8.44E-01
7.61E-01
7.17E-01
9.13E-01
4.14E-01
1.28E+02
8.34E-01
3.40E-01
9.87E-01



APPENDIX I

RESULT OF THE ALLOCATIVE EFFICIENCY OF SESAME FARMERS IN
THE STUDY AREAS

Farmer

O© 00 NO O WN P

B W WWWWWWWWwWWNDNMNDNMNDNMNDNNMNNMNDNNMNDNNNNMNNRRPRPPRPERPERPERPERRERPRE
O WO ~NOUTAARWNPOOONOUOURARWNPEFPOOOLONO O WDNPE O

Year Cost efficiency

1

PP RPRPRRPRPRPRRPRPRPRPRPRPRPRPRPRPRPRPREPRPRPREPRPRPREPRPRPREPRPRPRERPRREPRERRERES®R

6.19E-01
7.06E-01
6.15E-01
8.08E-01
9.22E-01
9.08E-01
5.23E-01
6.17E-01
4.20E-01
6.35E-01
7.09E-01
8.09E-01
9.14E-01
9.05E-01
9.17E-01
3.09E-01
5.24E-01
3.07E-01
7.13E-01
7.07E-01
7.05E-01
5.20E-01
5.09E-01
5.16E-01
6.07E-01
9.11E-01
7.35E-01
7.15E-01
7.12E-01
6.10E-01
5.10E-01
8.08E-01
8.14E-01
9.10E-01
8.15E-01
9.11E-01
9.08E-01
7.12E-01
6.11E-01
8.07E-01

82

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

PR R RPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRERREPREPRPRERREPRPEPREPRREPRPRPRRPRRPRPRPRPRPRLPRERPR

8.20E-01
6.10E-01
7.04E-01
7.07E-01
5.19E-01
8.17E-01
7.06E-01
6.12E-01
6.25E-01
4.17E-01
4.06E-01
6.07E-01
4.27E-01
3.05E-01
6.25E-01
5.25E-01
8.04E-01
7.15E-01
5.34E-01
8.08E-01
9.16E-01
9.12E-01
7.06E-01
4.61E-01
8.10E-01
9.18E-01
8.10E-01
9.11E-01
8.11E-01
6.15E-01
8.04E-01
5.15E-01
4.06E-01
7.12E-01
6.08E-01
3.07E-01
7.05E-01
6.07E-01
8.06E-01
8.07E-01



81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

PR RPRPRRPRPRPRPRPRPRRPRPRPRPRPRPRPRPRPREPRPRPREPRPRPREPRPRPREPRPRPREPRPRREPRERRERESR

7.07E-01
6.04E-01
5.06E-01
4.09E-01
8.05E-01
7.41E-01
6.05E-01
8.03E-01
7.09E-01
8.04E-01
8.10E-01
9.04E-01
7.03E-01
6.04E-01
5.05E-01
6.05E-01
9.06E-01
7.06E-01
7.16E-01
9.08E-01
8.07E-01
8.04E-01
7.21E-01
6.23E-01
5.05E-01
6.10E-01
5.07E-01
5.16E-01
4.05E-01
7.07E-01
6.13E-01
3.14E-01
4.28E-01
8.04E-01
6.07E-01
5.04E-01
9.08E-01
9.08E-01
6.10E-01

83

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
Total
Mean
Minimum
Maximum

PR RPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRERREPREPREPRERREPRREPRERRERREPRERRERRERRERR

7.04E-01
5.06E-01
6.06E-01
9.06E-01
9.06E-01
6.06E-01
8.06E-01
9.06E-01
9.06E-01
8.06E-01
9.06E-01
8.06E-01
7.06E-01
7.06E-01
8.06E-01
8.06E-01
9.04E-01
8.04E-01
8.34E-01
5.44E-01
7.34E-01
5.24E-01
6.24E-01
6.14E-01
8.24E-01
8.04E-01
6.07E-01
7.07E-01
7.07E-01
9.07E-01
7.07E-01
9.10E-01
6.10E-01
8.10E-01
9.10E-01
1.07E+02
6.94E-01
3.05E-01
9.22E-01



APPENDIX IV

RESULT OF THE ECONOMIC EFFICIENCY OF SESAME FARMERS IN THE

STUDY AREAS
Farmer Year Econ efficiency

1 1 6.10E-01 42 1 4.83E-01

2 1 6.13E-01 43 1 5.86E-01

3 1 5.90E-01 44 1 4.57E-01

4 1 7.80E-01 45 1 4.24E-01

5 1 8.72E-01 46 1 7.79E-01

6 1 7.75E-01 47 1 5.15E-01

7 1 5.02E-01 48 1 5.91E-01

8 1 5.88E-01 49 1 5.05E-01

9 1 2.76E-01 50 1 4.03E-01
10 1 4.19E-01 51 1 3.63E-01
11 1 4.84E-01 52 1 4.55E-01
12 1 6.29E-01 53 1 4.09E-01
13 1 8.48E-01 o4 1 2.22E-01
14 1 5.55E-01 55 1 4.79E-01
15 1 7.57E-01 o6 1 4.90E-01
16 1 2.00E-01 o7 1 7.14E-01
17 1 4.92E-01 o8 1 5.88E-01
18 1 2.92E-01 59 1 5.07E-01
19 1 6.64E-01 60 1 7.87E-01
20 1 6.14E-01 61 1 8.68E-01
21 1 6.89E-01 62 1 8.38E-01
22 1 4.99E-01 63 1 6.29E-01
23 1 4.84E-01 64 1 3.81E-01
24 1 4.95E-01 65 1 4.27E-01
25 1 5.74E-01 66 1 6.23E-01
26 1 8.89E-01 67 1 7.42E-01
27 1 7.17E-01 68 1 5.60E-01
28 1 6.86E-01 69 1 7.92E-01
29 1 6.97E-01 70 1 5.40E-01
30 1 6.02E-01 71 1 4.65E-01
31 1 3.87E-01 12 1 4.80E-01
32 1 5.04E-01 73 1 3.97E-01
33 1 7.84E-01 74 1 6.28E-01
34 1 7.74E-01 75 1 5.01E-01
35 1 7.97E-01 76 1 1.46E-01
36 1 8.15E-01 77 1 6.15E-01
37 1 5.83E-01 78 1 5.56E-01
38 1 6.79E-01 79 1 7.67E-01
39 1 5.58E-01 80 1 6.73E-01
40 1 7.17E-01 8l 1 6.30E-01
41 1 7.81E-01 82 1 2.06E-01
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83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

PR RPRRPRRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRREPRPRREPRERRPRPEPRPEPRPRREPRPRRPRPRRPRPRPRPRPRPRPRPRPRERRER

4.16E-01
3.60E-01
6.79E-01
5.64E-01
4.34E-01
7.34E-01
2.94E-01
7.85E-01
4.03E-01
7.96E-01
4.67E-01
4.38E-01
4.79E-01
5.55E-01
8.85E-01
6.51E-01
4.00E-01
8.73E-01
6.65E-01
6.61E-01
5.34E-01
4.94E-01
3.98E-01
3.14E-01
4.21E-01
4.99E-01
2.08E-01
4.44E-01
5.73E-01
2.95E-01
3.50E-01
7.22E-01
5.66E-01
4.78E-01
7.31E-01
7.04E-01
4.42E-01
5.07E-01
4.94E-01
5.78E-01
8.85E-01
7.46E-01
2.50E-01
6.64E-01
8.60E-01
8.31E-01
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129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
Total
Mean

Minimum
Maximum

PR RPRRPRRPRPRRPRPRRPRRPRPRPRPRPRRPRPRPREPRPRPREPRPRERRERERLPR

7.65E-01
8.31E-01
7.39E-01
6.74E-01
6.70E-01
5.35E-01
7.65E-01
8.58E-01
7.50E-01
7.13E-01
5.07E-01
3.86E-01
4.80E-01
6.09E-01
4.33E-01
6.78E-01
7.65E-01
5.06E-01
2.41E-01
5.82E-01
7.99E-01
5.96E-01
6.93E-01
4.37E-01
7.40E-01
3.77E-01

8.91E+01
5.79E-01

1.46E-01

8.89E-01
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