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ABSTRACT

Nigeria is a land blessed with human and natural resources and has about 98.3 million ha and 74 million
is good for farming and the population involved in farming is about 70 percent. Yet, there is still threat of
hunger, poverty and The need to combat this menace calls for urgent attention. Therefore, the aim of this study
shall focus on the analysis of the agro-allied industry and the possibility of alleviating the poverty level of the
Nigerian populace and enhance employment generation. Thus, the objectives of the study were: determining
the socio-economic characteristics of the respondents by means of descriptive statistics, costs and returns
analysis were computed to determine the relative Profitability, cost function was computed to determine the
relationship between costs and output level.

The result revealed   the average age of the operators of corn milling to be 43 years. Most of them had
secondary school education and all were married. The returns analysis showed an average profit of N30, 660.81
while the average total costs was N15,047.18. Among the problems adversely affecting the corn milling
industry are: Incessant power failure; Capital intensive, among others. The study concluded, the need for a
concerted effort by government in enhancing the interest in corn milling business through credit facility,
provision of the infrastructural facilities. Lastly, government should improve the conduciveness of the business
environment by subsidizing some of the production inputs which tend to make commercial agriculture more
attractive and profitable to the citizenry. All these among others are recommended to promote the growth of
agro-allied and employment generation in the state and the country at large.
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Introduction

AGRO-INDUSTRIAL according to the New Webster's Dictionary of English Language (1995), Agro-
industrial (adj)…. means an activity favouring both agriculture and industry. Agro-industry (n)-therefore, means
industries that largely depend on Agricultural products for its sustainability

In spite of the growing importance of oil, Nigeria has remained essentially an agrarian economy, with
agriculture still accounting for a significant shares in gross domestic product (GDP) and total exports as well
as employing the bulk of the labour force (35.2%) in 1998. Among the staple foods of Nigerians are rice,
maize, taro, yams, cassava, sorghum and millet. And agricultural GDP was estimated to be increasing at an
annual rate of 2.9% between 1990 to 1998. (www.nigeriabusinessinfo.com/agric.htm).

The importance of the agricultural sector in the economy is generally well known. Most public policy
makers, especially since independence in 1960, have expected the sector to satisfy the bulk , if not all, of the
food requirements of the country, supply most of the agricultural raw materials needed by the manufacturing
sector, provide adequate employment and income as well as earn substantial foreign exchange. In line with
the anticipated contributions agriculture is to make in the overall development of the Nigerian economy, several
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measures were designed in the preceding years to stimulate the growth and development of the sector. Such
institutional supports and programmes since 60s are:

I National Accelerated Food production programme (NAFPP
2nd Plan

II River Basin Development Authority programme (RBDA
III Operation feed the Nation (OFN)
IV Rural Integrated Agricultural Development Programme (ADP)
V Green Revolution programme (GR)

3rd Plan
VI Agro Service Center programme (ASC)
VII National Seed Service (NSS)
VIII National and State Food Production Companies
*Fourth Development Plan was characterized by slow pprogress, there was massive food import.
*Structural Adjustment programme was introduced (1985/86) to deregulate and stimulate local production

IX National Acceleration Crops production Programme (NAICPP- 1996
X Agricultural and Rural Transformation Programme (ARTP)-2000

*National Economic Empowerment Development Strategy (NEEDS) was introduced in 2003/2004; it is
a reform programme that encourages private sector operations.
XI Presidential Initiative programmes (being implemented within the framework of NEEDS. And many other

externally supported programmes from FAO, UNIDO, WHO etc.
Despite these laudable efforts, domestic food production is believed to be on the increase, but not enough

to meet the sporadic  increase in the Nigerian population as shown in the Table  I. Similarly with the average
capacity utilization in the agro-based industries is not encourage as indicated by the low percentage rate of the
country except wood and cork  products (table II) .

Table I :Comparison of food production, and demand with shortfall and imports (Million Mt)
Years 1994 1995 1996 1997 1998 1999 2000 2001
Production 86.7 89.25 93.35 95.64 98.74 100.41 102.12 103.86
Food demand 87.23 89.55 96.26 99.03 101.87 104.63 107.46 110.37
Shortfall(surplus) 0.53 0.3 2.91 3.43 3.13 4.22 5.34 6.51
Food import 0.67 0.58 2.95 3.47 3.24 4.48 5.59 6.91
Source: Central Bank of Nigeria: Statistical Bulletin. Vol.9,Dec.1998,No.2.p.130

Table II: Nigeria's Average Capacity Utilization Rates in the Agro-Based industries (%)
Item 1995 1996 1997
Meat and Dairy product 12.7 21.3 37.1
Vegetable and Grain mill 40.4 40.4 8.3
Bakery products 19.1 25.9 0
Sugar ,cocoa confectionery 18.3 27.8 35.5
Beer and Stout 31.9 30.5 57.4
Soft drinks 41.5 50.4 12
Textiles 44.3 46.5 50
leather products 27.6 29.1 44
Saw milling 43.8 80 0
Wood and cork products 35.2 39.5 80.6
Paper manufacture and products 35.4 29 30.3
Source: Central Bank of Nigeria: Statistical Bulletin. Vol.9,Dec.1998,No.2.p.130

The data showed serious decline as the years advanced in to some sub-groups. This indicates the presence
of problems or bottlenecks militating the industries capacities in meeting Nigerian's consumption needs.
Consequently, we need to import to supplement as indicated in the figure 1 below:

Note:
 
Micro-enterprises with 5-9 workers employed
Medium-scale enterprise with 10-99 workers employed
Large scale enterprises with greater than 100 workers employed.
(Source: CBN (2000))

This showed that the medium enterprises are relatively doing better compared to micro and large scale
enterprise in terms of employment opportunities opened to Nigerians (table III).
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Fig. 1: Comparison of food production and Demand.

Table. III: Nigeria structure of agro-allied Industries Establishment (%)
S/N Item Percentage (%)
1 Micro 65.5
2 Medium 32.0
3 Large 2.5
Source: FOS (1992): Report of the Register of Establishment
 Also, CBN (2000). Changing Structure of Nigerian Economy

Problem statement

According to the (UN, 1999), the population of Africa and West Asia is projected to grow rapidly over
the course of the next 30 years, with highest rates of growth occurring in sub-Sahara Africa(SSA). Therefore,
meeting the food and livelihood requirements of this growing population presents a significant challenge to
all countries. It is therefore  pertinent, considering the high population rate of Nigerian populace (estimated
to be over 120 million people) to pave way to the advent of agro-processing industry like wet corn milling
that will  increase the economic empowerment of the increasing population as well as raise the standard of
living of the populace.

Poverty in African is still a largely rural phenomenon. Rural economic development is thus critical to
poverty alleviation in Africa ( Ann,2005).   According to FAO (2000), it concluded that looking forward to
2030,   even with the good progress in food production in the coming years; the region could still have 15
percent of its population under-nourished in which Nigeria is not an exception. It is therefore of the opinion
that that world’s food problem can only be solved by first providing a varied menu containing all necessary
elements instead of concentrating exclusively on  the protein content of the food.  Events have rightly shown
that the trend in milling industry has not been given wider attention in Nigeria with emphasis on the economic
analysis. Maize is widely used directly for human consumption as well as for human feed. It is used mainly
as the main sources of calories in animal feed and feed formulation. Thus, the importance of food processing
and the production of convenience foods is accompanied by a growing dominance of supermarket.

Despite the entire emerging enabling environment in attempting to get agricultural production back to its
rightful place. It is still a mirage that the extent of deregulation and policy programmes outcome has not
elevated the desired response. There is urgent need to sustain agricultural growth beyond the current rates if
the challenges confronting us as regards food insecurity and um-employment are to be overcome. The pertinent
question to ask is therefore is, why the measures have adopted over the years not achieved sustainable growth
of the sector and in which direction policy should be focused to hasten the realization of the objectives for
Nigerian agro-allied industries. Therefore, the aim of this paper is to show a green light into some of the areas
in which much or no attention has been given to in recent years, which is the area of corn milling enterprise
in Abeokuta south local government of Ogun state with a view to find a panacea to the problem of un-
employment ravaging the state and the country in general.  In achieving the objectives of this paper, we ask
ourselves, what are (1) the socio-economic characteristics of the respondents? (2) Costs and returns analysis
involve in the enterprise? 

Wet Milling.

The wet milling process normally produce pure starch, sweeteners (dextrose, fructose, glucose and syrups
including high fructose syrups), proteins, industrial starch, fibres, ethanol and maize oil from the germ. The
most important by-products are animal feed and this industry usually uses the flint and dent maize types. 

Likewise, some special maize such as the waxy maize and high amylose maize are handled by the wet
milling industry to produce tapioca-type high-grade starch and high amylose maize (also called amylomize)
starch, pap(ogi) in the southwest of Nigeria  of which form the basis of this research findings. 

Starch of maize is the most important product of the wet milling process, and it is widely used for food
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and industrial applications. The starch and oil extraction account for about 70 percent of the product, and the
remaining 30 percent is formed principally by proteins and fibres (consisting mainly of cellulose and
hemicelluloses) which is converted in animal feed. 

World Overview

The growth in maize production in the world market has increased considerably particularly in countries
with temperate environment where hybrids and high yielding agronomic practices are used. In 1950 the maize
production in the world was about 16 millions of tons and by 1980 it had increased to about 80 millions of
tons, after this peak of maize world production and due to rising of production in developing countries and
shortage of foreign exchange in many countries, the maize trade tended to diminish. Since the 1990s the maize
trade has fluctuated between 70 to 90 millions of tons. Most of the maize movement for trading is used to
fed livestock and poultry. The main maize exporters are: United States, Argentina , France, China P.R.,
Hungary, Canada, South Africa, China is a relatively new exporter being the main suppliers of Asian neighbor
countries. (http://www.fao.org/inpho/)

The maize represents to all maize-based groups a source of life. Although maize is original from
Mesoamerica, it is very adaptable to different weathers, and nowadays its consumption is worldwide. In fact,
the maize is the most widely grown cereal crop. In the global production of cereals crops, the maize rank first
after rice (paddy) and wheat. Likewise, in countries with developing economies, such as Latin-American and
Africa the maize rank first. In Asia rank third after rice and wheat. (http://www.fao.org/inpho/)

Some special advantages of the maize beside the broad global distribution, its lower price, the diverse type
of grains and the biological and industrial properties which make the maize an adequate product for its
utilisation. The maize has a very wide range of uses than any other cereal. It can be used as staple food for
human consumption, animal feed and for many industrial uses. The highest rate per caput supply of maize
occurs in countries where most of the grain is for feeding animals or where the maize represents the preferred
staple food. (Jennifer and Gregory, 1997)

Milling industry has not been given wider attention in Nigeria in relation to it economic viability in the
rural economy.. Thus, not many people show positive interest towards the development of this aspect of the
economy, which might not be unconnected with the lack of awareness on the feasibility and profitability of
the business. Moreso, the rate of unemployment and distress in the banking industry have really made people
to lose confidence in “saving”. Hence, this study will provide ways in which money can be invested in agro-
processing industry.

The need to carry out this research stems from the fact that, in order to achieve the goals of the next
millennium with respect to agro-allied industry development and employment generation, the results from this
findings shall serve as the basis for Nigeria government to boost the employment and industrialization
potentials and eventually lead to reduction in rural – urban migration of youths looking for white collar jobs.
This study will thus throw light on the cost and returns to wet corn milling to ascertain the worth whileness
of the enterprise so as to complement the effort of government in generally improving the performance of the
economy.

Materials and methods

2.1Location of the study area

The study area is Abeokuta South Local Government Area of Ogun State.  It lies within South West
Humid Zone of Nigeria. It has a concentration of major commercial centres (Sapon, Itoku) markets as well
as higher institution like Cooperative College,Ijeja and notable primary and secondary schools.  It occupies a
geographical area of 1,256km2, comprise of low land forested area with an average annual rainfall of 1455mm
which is bimodal in nature with peak in June and September.  Temperature ranges from 27oC to 32oC with
a relative humidity average of 83.1%.

The area shares boundary with Odeda Local  Government and Obafemi Owode. They are  noted for
handicraft, like dye-making, pottery, weaving, trading and farming.  Maize production is one of the major
Agricultural enterprises in the Local Government Area.

2.2 Method of data collection

Source of data: the data were collected using a well structured questionnaire on production cost and output
prices as well as the socio-economic characteristics of the corn millers in the study area.

2.3Sampling procedure and sample size
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A random sampling procedure was adopted in selecting 40 wet corn millers in the study area based on
the list of registered corn millers in the state.  The structured questionnaire was used to obtain information on
output quantities, price per tin, the Horse power used, marketing information and the problems encountered
on the business.

2.4Methods of data analysis

Percentage distributions and averages were used to descriptively analyze the socio-economic characteristics
of the wet corn millers. Cost and returns analysis was used to obtain the revenue and the profit accruable to
the corn millers. Cost function was also adopted to estimate the relationship existing between cost and the level
of output using different functional forms. Moreso, correlation analysis was estimated to find the correlation
between cost and output level.

The cost function for the milling industry was specified is as below:

That is C =f (Q )

Hence, the cost equation will take the form.

C = f ( Q )   ........  (1) Implicit form

The Linear, quadric and cubic functional forms were estimated and the one with the best fit was selected
and used for interpreting the phenomenon.
These models are:

1. LINEAR

C =βo + β1Q1  + g  ...... (Explicit form) (2)

2. QUADRATIC

C = βo +  β1Q1  +  β2Q
2

1   + g  ..        ...       .. (3)

3. CUBIC

C = β0  + β1Q1  +  β2Q1  + β3Q
3   + g    ..    .. (4)

Where; 
C = Cost of processing in Naira
Q = Quantity of corn milled, kg
βo= is the constant term
g = Stochastic term

Results and Discussion

The study revealed that majority (47.5%) of the millers are between the age bracket (40-50 years). They
are also male predominant and all are married.  Most (57.5%) had secondary school education, Majority often
combined wet corn milling with other businesses. Most of the respondents used family labour (32.5%) and the
type of Horse Power largely  used was 3HP (77.5%), majority had over 15 years milling experience and the
period of high milling was dry season. 

Table 2 presents the period (months) in  which the respondents do have higher output level as against
others  months  on yearly basis. This therefore shows that January –March is the highest output period with
an average of 163.5kg/day.  Though, the revenue accruable was N19, 837.99.

Table 3 shows that majority of millers (50%) agreed to the fact that they do mill on credit while 50
percent also agreed that they do not give credit. However, credit discretion do enhance  higher patronage,
hence , more profit to the millers.  Moreso, interpersonal method formed the most method (88.7) being adopted
to get customers for their business.  Incessant power failure was a single most serious problem facing the corn
millers in the study area.

Table 4. reveals  the components of the various costs incurred it shows that variable costs represented
70.57% of the annual total costs represented 70.59% of the annual total cost while the annual fixed costs
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constituted the remaining 29.41%. The return analysis showed that despite the high annual variable costs,
management still made an average of N15, 047.18 gross margin and annual profit  of N 30,660.81. The
average cost of milling one kilogram of corn milled was N0.44 while the profit per kilogram of corn milled
was N0.89. The price charge for milling 1kg of wet corn was N1.33.

Table 6 shows the relationship between years of experience and the profit margin and revealed the millers
with long years of experience (6-10 years) having the highest average revenue of N52,170 while millers with
less than a year (New entrance) had the lowest average revenue of N30,400.00. This therefore shows that for
any investors to make a maximum profit from this enterprise, at least, 6-10 years is expedient. The results
showed that majority milled between 20,000-30,000kg annually (Table 7). This volume gives an insight to a
new investors with respect to volume of activity in the study area.

Table 8 shows the Linear equation having the lead equation owing to the positive value of the bi estimated
and the R2  value. The constant value shows that if output is zero, the costs to be incurred on the average
would be N 10,972.00. Similarly, if output is increased by one unit, the total cost will be increased by 0.38
unit. The R2 Shows that about 40% of the total variation in the cost is explained by the explanatory variable
(Table 8). The significance of the t-value indicates that in the milling industry, output increases as the cost
increases.   There is relative high correlation between the total cost of production and the output level with
a value of 0.6 (Table 9).

Table 1: Socio-economic characteristics of the wet corn millers
S/N Characteristics of the farmer with the highest frequency Percentage (%)
1 Age 41-50 47.5
2. Gender Male 55
3. Household size 5-10 70
4. Educational level Secondary school 57.5
5. Aware of Business Self interest 47.5
6. Other Occupation Milling & other Business 65
7. Size of Milling Engine3 Horse power (HP) 77.5
8. Labour used Family Labour 32
9. Milling Experience 11-15 years 37.5
Source: ( Computed from field survey)

Feature Period  Definition Total
------------------------------------------------------------------------------------------

Calendar High Average Low
Months Jan-March May-August / Oct-December April and Sept 12
AverageMilled/day(kg) 163.5 82.5 30 276
Total milled (kg) 14,878.5 17,572.5 1,830 34281
% total milled 43.4 51.3 5.3 1000.0
Milling charge(N/kg) 1.3 x 106 1.3 x 106 1.3 x 106 1.3 x 106 (constant)
Output (N) 19,837.99 23,429.99 2,439.99 45,707.98
Source: ( Computed from field survey)

Table 3: Marketing Aids
S/No Parameters Percentage (%)
1 Marketing strategy

Sales by credit & No credit 50
2 Millers outreach  strategy to customers

Interpersonal 88.37
3 Most serious production problem

Incessant power failure 56.26
Source: ( Computed from field survey)

Table 4: Annual Average Total Cost  Structure
Items Cost (N) Percentage (%)
1. Annual Fixed cost 4,425.98 29.41
2. Annual Variable Cost 10,621.20 70.59
Total 15,047.18 100.00
Source: ( Computed from field survey)

Table 5: Profit Analysis
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Table 6: Years of Experience and Profit Margin
Year of Experience (yrs) No. of Millers Average costs(N) Average revenue (N) Profit
<1 1 8,328.2 30,400.0 22,071.8
1-5 4 1,232.85 32,220.0 19,987.15
6-10 12 14,206.67 52,170.0 37,963.33
11-15 15 16,977.5 46,840.0 29,862.50
16-21 5 14,903.26 42,064.0 29,862.50
>21 3 14,887.81 43,360.0 28,472.19
Total 40 15,047.18 45,708.0 30,660.8
Source: ( Computed from field survey)

Table 7: Skewness in volume of Activity 
Volume milled (kg) No. of millers % millers Total milled (kg) % total milled
<20,000 1 2.5 13,680 1.00
20,000-20,000 24 60 615,450 44.88
30,000-40,000 5 12.5 162,270 11.83
40,000-50,000 3 7.5 138,570 10.11
50,000-60,000 2 5.0 111,240 8.11
Above 60,000 5 12.5 330,030 24.07
Total 40 100.0 100.00
Source: ( Computed from field survey)

Table 8: Estimated cost function analysis
Functional form Constant term b1 estimates B2 t-test (b1) t-test (b2) R 2

Linear 10972 0.38   - 5.24**      - 40.3%
Quadratic 14422 -0.182 0.002 0.53 0.54 42.8%
Source: ( Computed from field survey)
The t-value is significant  at P<0.05

Table 9: Correlation Analysis 
Variable
Q 1.00
X1 0.632
Source: ( Computed from field survey)

Conclusion and recommendation

Findings concluded that the average age of the millers was 43years, Most had secondary school education
and all were married, dry season being their high milling activity. The return analysis showed an average profit
of N30, 660.81 while the average total costs were N15, 047.18. The average cost of milling one kilogram of
corn was N0.44 while the profit by kilogram of corn milled was N0.89. Among the problems adversely
affecting the corn milling industry are (i) Incessant power failure (ii) Capital intensive, among others. The
estimated linear cost function of the millers revealed that the operations were carried out at the increasing stage
of activity. Correlation matrix also showed that there is a high positive correlation between total cost and
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output level in kg. The study therefore concluded that wet corn milling in the study area should be a focus
in mitigating the economic and social malady of Nigerians who are looking for white collar job.

The study therefore recommends based on findings that government should include “wet corn milling” in
its poverty alleviation programme to reduce unemployment in the country as well as extending the credit
facilities to the potential corn millers at a low interest rate for possible expansion  of the industry. It  further
recommends the need for a concerted effort by government in enhancing  the interest in corn milling business
through credit facility, provision of the infrastructural facilities through the improvement in the transportation
systems, constant electricity, marketing and storage systems, cooperation among regions and states in the areas
of comparative advantage in resource endowment which will accelerates the rate of economic development.
Lastly, government should improve the conduciveness of the business environment by subsidizing some of the
production inputs which tend to make commercial agriculture more attractive and profitable to the citizenry.
All these among others are recommended to promote the growth of agro-allied and employment generation in
the state and the country at large.

Contribution to Knowledge

There is no gain say that this  research paper has contributed greatly to a large extent in providing  a
panacea to problems of agro-allied development and unemployment in Ogun  State as the efforts of the present
government is been targeted at ameliorating the suffering of the masses. Moreso, it has punctured into what
one can term total neglect of the economic potentials with respect to economic analysis of corn milling
industry in the state. It is my candid opinion that many states and the country at large can benefit from this
study.
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