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Abstract

Maize, the most important cereal in Ghana, is consum ed in alm ost all parts o f the 

country. To ensure food security in Ghana, adequate availability o f m aize m ust be 

ensured. However, w hether or not farm ers should devote their resources to the production 

o f more maize is a question to be addressed. Since food security has more to do w ith 

availability than w ith production or se lf-suffic iency in the product, it was necessary to 

investigate w hether it is better fo r farm ers to grow w hat they consum e or to  purchase their 

food needs. As wom en have been found to produce the bulk o f the food consum ed in 

Ghana and a gender-differentia l analysis is relevant.

This study determ ines the relative profitability o f d ifferent crop enterprises, using 

the Central Region o f Ghana as a case study. A linear programming model was employed 

to determ ine the optimal farm plan, and the revenue generated from the d iffe ren t crops if 

farmers adopted the optimal farm plan were calculated. Seven farm ers were interviewed 

in each of 15 villages in three districts in the region (5 villages per district). The data was 

used to prepare crop enterprise budgets and cropping calendars, which were used to build 

the linear programming matrices. Two categories of farm ers were used in the investigation, 

categories d ifferentiated by gender and by participation in agricultural programmes. The 

farm enterprises of male and fem ale farm ers were analysed separately to see if there were 

differences in the ir performance, and a sim ilar analysis was undertaken fo r farm ers who 

participated in agricultural programmes and those who did not.

The results o f the survey show tha t women devote a greater proportion o f the ir farm 

output to household food consumption than their male counterparts. Female farm ers were 

also more resource  constrained than male farmers. Participation in agricultural 

programmes was found to have a strong influence on the use o f modern techniques of 

farming, hence, on farm productivity. However, only 17 percent of the fem ale farmers 

interviewed participated in agricultural programmes while 42 percent o f the male farmers
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participated in such programmes, which is a form of assistance, mostly from NGOs. 

Financial constraints were the topmost problem expressed by the farmers. The farmers 

consider maize as a main crop that assures them of food availability and gives them a 

sense of food security. No crop was found to be a 'female1 crop, and types of crops grown 

were common to male and female farmers, but types of crop enterprises varied slightly with 

participation in agricultural programmes. Those who participated in agricultural 

programmes had enterprises with fewer crop combinations.

The data was then used to build a linear programming model for each farmer group 

under consideration. Four base scenarios were run and the value of the objective function 

was highest for male farmers, followed by that of farmers who participated in agricultural 

programmes and that of female farmers was lowest. The linear programming analysis 

showed that all the categories of farmers considered preferred to produce what they 

consume. Maize was found to be the second highest in revenue generation for the farmer 

using the optimal plan. Vegetables, especially garden-eggs (or egg plant) was highest in 

revenue generation. The productivity of land appeared higher for female farmers than for 

male farmers as it recorded a very high shadow value. A sensitivity analysis was 

conducted and an increase in yield produced the highest increase in the value of the 

objective function for all farmer groups.

It is recommended from the study that a system should be put in place to ensure 

that farmer selection for agricultural programmes are gender sensitive for increased 

participation of women farmers. Bottlenecks in credit acquisition should be removed for 

a better access to credit. However, land reforms are needed at the local level because 

giving female farmers credit without an improvement in their access to land will not benefit 

them. Selective subsidies on inputs such as fertilizer for small-scale farmers need to be 

considered by the government. Finally, resources could be devoted to an increased 

production of maize as maize generates a good revenue for the farmer if prices are 

favourable.
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Chapter One 

Background and Problem Statement

1.1 Introduction

More than 800 million people in the developing world do not have access to 

sufficient food to m eet the ir needs fo r a healthy and productive life. Access to food by 

individuals is conditional on the level of poverty (W orld Bank, 1992). Despite production 

o f enough food to feed the world, alm ost one-fifth of the total population o f deve lop ing  

countries goes hungry. Availability of enough food at global, national and regional levels 

does not mean it is evenly distributed and tha t everyone is well-fed (P instrup-Andersen,

1994). Each nation, comm unity and household has the responsibility o f providing enough 

food fo r its people, w hether through production or purchase.

Under G hana’s Vision 2020 programme, which aims at transform ing the nation from 

a low-income country into a m iddle-income country by the yea r 2020, agricultural 

production is to grow at an annual rate o f a t least 8%. In the V ision statement, the 

agricultural sector is to ensure food security and adequate nutrition fo r all Ghanaians, 

supply raw materials and inputs to other sectors of the economy, contribute to the 

im provem ent of the balance of paym ent situation, and provide producers with farm 

incomes com parable to earnings outside agriculture (MOFA, 1997).

Maize is Ghana's most important cereal crop and is a m ajor staple food in most 

parts of the country. The Policy, Planning, Monitoring and Evaluation Directorate (PPMED) 

of the Ministry o f Food and Agriculture estim ates tha t maize is grown on about 665,000 

hectares, with about 1 million metric tons of ou tpu t produced annually (ISSER, 1996). 

Maize is used in the preparation of banku, akple, kenkey, porridge, and other meals. Land 

area a lloca ted  to maize production as a percentage of total cereal area is about 52 

percent, according to an International Maize and W heat Im provement C enter (CIMMYT)
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report. A bout 79 percent of the maize produced in Ghana is used fo r d irect human 

consumption with only 6 percent being used as animai feed (CIMMYT, 1993/94). The 

remaining 15 percent can be attributed to cross border trade in maize w ith neighbouring 

countries such as Togo, Burkina Faso and Mali, which is largely not recorded. Maize is 

moved across the border jus t after harvest to these countries. It is believed that some of 

these traders store some of the maize and resell it into Ghana during shortage periods.

Most of the maize consum ed is produced by wom en farm ers w ho have the dual 

responsibility fo r food production and household duties. Most of these w om en farm ers are 

among the rural poor. Bortei-Doku (1990) observed that wom en are responsib le fo r as 

much as 80 percent o f food production in Ghana. The FAO records tha t wom en produce 

between 60 to 80 percent of the food in most Sub-Saharan African countries and are 

responsible fo r half of the world's food production, and the ir key role as food producers and 

providers need to be improved (FAO, 1998).

These wom en farm ers face significant barriers in perform ing the ir roles in growing 

food crops. A major constraint faced by these wom en is limited or no access to productive 

resources such as land, credit and adequate extension services. Besides, inform ation on 

women farm ers and the farms they manage is limited even in the developed countries such 

as the USA, and thus, little is known about how women m anage farm s (Zeuli and King, 

1998). O rganizations that seek to reach them in Ghana such as W om en in Agricultural 

Development and various NGOs are typically unable to reach them effective ly due to lack 

of resources and personnel. An IFPRI news release stated that fa ilure to remove these 

barriers could severely comprom ise food security, health care, and nutrition in the coming 

years (IFPRI, 1995).

The dem and fo r m aize as food and feed is expected to increase, especially in 

developing countries, with an increase in demand projected at 4.1 percent per annum and

3.2 percent per annum in Sub-Saharan Africa up to the year 2000 and beyond (Byerlee

2
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and Saade, 1993). While per capita food production is increasing in developed countries: 

it is on the decline in Sub-Saharan Africa, due to the increase in the rate of growth in 

population which is in excess of food production growth rates. The World Bank reports the 

population of Ghana to be 17.5 million in 1996, and the FAO states that it is growing at a 

rate of about 3.2 percent per annum (World Bank, 1998; FAO diskette of population 

statistics, 1993) However, agricultural production has only been growing at the rate of 2.5 

percent. Population increases force farmers to occupy fragmented and less productive 

lands leading to a drop in per capita yields, with adverse effects on the income level and 

food situation of the farmer and the nation as a whole. Savadogo, Reardon and Pietola 

(1994) asserted that Africa is the only developing region where crop output and yield 

growth is lagging seriously behind population growth.

With rapid growth in population and increasing demand for maize, policies that will 

generate increases in food production and availability will need to be put in place. 

Furthermore, the effectiveness of existing policies in achieving their desired objectives 

should be thoroughly examined and revisited on a continuous basis. It is critical to pay 

close attention to rural development in Ghana as over 60 percent of the population live in 

rural areas and contribute about half of the nation's GDP annually. As emphasized by 

ISSER (1999), agriculture remains the main contributor to GDP, followed by the services 

sector and then the industrial sector.

1.2 S ta tem en t o f the  P rob lem

With population of Ghana increasing at 3.2 percent peryear, agricultural production 

growing at 2.5 percent annually, and demand for maize as food projected to grow at 3.2 

percent (the same rate at which population is growing), there arises the problem of maize 

availability. Since maize production is not keeping pace with the growth in population, it 

is necessary to (i) find out why farmers are not readily directing their resources to increase

3
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maize production, (ii) investigate w he the r o r not it is profitable to expand the maize 

production base fo r home consum ption and fo r sale, or purchase the maize necessary to 

meet food security needs.

T ibaijuka (1994) stated that, “beyond fam ily subsistence, there m ust be incentives 

fo r further production" Maize production cannot be increased if the maize producer does 

not have a strong enough incentive to expand the production base (in term s o f both area 

allocated to maize and increase in cash investm ent in the maize enterprise). There exists 

no stronger incentive than clear evidence of an increase in the net income of the farm er 

as a result of the maize enterprise(s). Therefore, com paring the perform ance o f each food 

enterprise becomes necessary, which is a m ajor goal o f this research.

Maize farmers in Ghana play a major role in ensuring food security in the nation. 

However, the factors that a ffect the ir income, which determ ines the ir living standards, are 

not often well understood by policy makers and this is reflected in the ir policy formulation. 

The problems of poverty and food insecurity will continue to persist until an analysis o f the 

profitability o f their d ifferent enterprises is undertaken to enable policy makers to design 

cost-effective alternatives fo r farmers, taking the ir resource endowm ents and other 

constraints into consideration.

Devoting more resources to the production of more maize at relatively stable prices 

could be the turning point in the fight against poverty and food insufficiency, because the 

food situation in Ghana is often expressed in terms of the availability and price o f maize. 

Furthermore, shifting resources from other sectors into dom estic food production would 

enhance growth and developm ent. Enhancing food security is not likely w ithout a 

significant shift in the maize supply. The Ghana Living Standards Survey (GLSS) showed 

that agriculture is the most important source of income in Ghana, accounting fo r about 56% 

of the total income of the population (GLSS, 1989).

As much as population control measures are needed, improved methods of farm ing

4
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ought to be adopted and farm inputs need to be made available to farmers at affordable 

prices if production is to keep pace with the increase in population and the increased 

demand for maize. Many farmers, especially in the small and medium-scale categories are 

net-food buyers (Elabor-ldemudia, 1991; Singh, Squire, and Strauss, 1986). Thus, they 

produce farm products for both consumption and sale, but re-enter the market to buy food 

(the same type they produce) when their stock is exhausted. According to Singh, Squire, 

and Strauss (1986), behavioural patterns characteristic of these semi-commercial 

producers are complex, making it difficult for policy makers to predict the consequences 

of policies on them and to expressly determine their responses to various policies. As 

such, the option of producing other crops and purchasing the maize required for the home 

need to be evaluated.

The net income of the subsistence farmer has remained an issue of great concern 

to both national and international policy makers for several years. The vision that emerged 

in the early 1960s as a guide to the sources of growth in agricultural production included 

a more positive view of the role of peasant producers in the process of agricultural 

development (Ruttan, 1994). Little has been done, however, to improve the productivity 

of the main food crops or to generate dynamic innovation in the small farm sector (World 

Bank, 1995a).

1.3 P u rpose  and O b jec tives

The purpose of this research is to study the productivity of food crop enterprises, 

determine the relative profitability of different crops in maize-based farming systems, and 

to undertake an optimization analysis using the Central Region of Ghana as a case study. 

The results of the quantitative analysis will further explain and supplement a qualitative 

analysis of the maize-based farming systems. The main research is to find out whether 

it is profitable for farmers to allocate more resources to maize-based production. The

5
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analysis will show w hether gender and participation in agricultural program m es play an 

im portant role in the perform ance of farm enterprises.

A llocating more resources to maize production will lead to an improved food security 

situation as well as help alleviate poverty. To prom ote an increase in maize production, 

the farm er needs a strong enough incentive to enable him /her to a llocate more resources 

to maize production, considering the relative perform ance o f the other food crop 

enterprises. Furthermore, developm ent assistance m ust be linked w ith fa rm er decision 

making, or else the im pact cannot be w hat is desired.

The objectives of the study are therefore as follows: 

a. To analyze the socio-econom ic characteristics of maize-based farm ing system s in 

the Central Region of Ghana. Under this are the follow ing sub-objectives:

i. Categorize the farmers into groups by hom ogeneous characteristics such 

as gender, age, farm size and educational background.

ii. Determ ine the cropping patterns characteristic o f the farm ing systems in the 

Central Region.

b To analyze and compare the perform ance o f crop enterprises by gender and

participation in agricultural programmes, based on the d ifferent resource 

endowm ents of the farm er groups.

c. To exam ine the constraints on food production in the Central Region o f Ghana.

d. To determ ine optimal enterprise com binations and activities that maximize net

returns fo r fou r farm er groups, using farm-level linear programming analysis.

e. To carry out a policy analysis using simulation, assessing the implications of

present policy on food security and to make recom m endations towards improving 

the state of food security. This involves the following;

i. Assessing the prevailing governm ent policies that e ither directly or indirectly

a ffect food security and their impacts on maize-based farm ing systems and
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the implications fo r food security.

ii. Undertaking a simulation analysis of the impacts o f some of the current 

policies.

iii. Making policy recom m endations about maize production and suggesting 

strategies fo r improving maize availability in Ghana.

1.4 Importance of Study

A programme which increases agricultural production will a lm ost certa inly have a 

direct impact on rural w e lfa re  by sim ultaneously increasing the availability o f food and 

farm ers’ incomes (Mellor, 1966). Most policy makers are concerned about the income of 

the farmer. Getting the income of the farm er to increase will prom ote rural developm ent 

in less developed countries. Many studies have considered the e ffects o f policy on the 

subsistence farm er but they have not undertaken an optim ization analysis o f maize-based 

farm ing system s in the major production areas o f the country. To assess the standard of 

living of the farmer, an important step is to analyse the resource availability and utilization 

levels, the productivity of their resources, and the net returns from the ir farm  enterprises.

Furthermore, a gender differentia l analysis reveals possible d isparities w ithin the 

household and draws the attention of policy makers to addressing such needs. Research 

work providing practical recom mendation fo r enhancing farm incom es, especially the 

incomes o f women food producers, is highly limited. Farmers need to be presented with 

information that could assist them to make more inform ed choices. The neglect in viewing 

women farmers as the major food producers and including them in all developm ental 

projects is detrim ental to the state of food security in Ghana, especially in the face o f a fast 

growing population.

Traditional research usually provides recom m endations fo r policy w ithout results 

from a micro-level analysis using farm er-specific data, which form s the basis of a farm er

7
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decision-m aking process; one that can present farm ers w ith inform ed outcom es of each 

choice. The findings of this study will be relevant to the farm er's circum stances, and will 

provide policy recom m endations that assist policy makers, including the governm ent, non­

governm ental organizations and m ajor donors in policy form ulation. Farmers can readily 

see the best or optimal com binations o f enterprises, the optim um  levels of resources 

required fo r each choice made and the  consequences o f a small change in param eters 

such as land and credit. Agricultural extension workers will be able to use the results to 

hold well-inform ed discussion sessions with farm ers tha t will assist them on improving their 

farm enterprises, as well as addressing the specific needs of w om en farm ers who are not 

adequately reached.

An optim ization analysis has not been done in the Central Region using cross- 

section data. Aggregate data is limited to few  composite product categories because of 

lack of more detailed data on labour, land, and capital a llocation over crops (Savadogo, 

Reardon and Pietola, 1994). Research into the productivity of resources and the ir optimal 

levels will provide recom m endations fo r policy on food security and poverty reduction. The 

study can be extended further to cover the whole nation, serving as a basis fo r developing 

strategies fo r enhancing national food security.

1.5 Organization of Study

The study is divided into seven chapters. Chapter One is the introduction with the 

following sub-sections: background information, statem ent o f the problem, purpose and 

objectives, importance of the study and the organisation of the study. Chapter Two further 

explains the issues of the problem in much detail. It d iscusses the poverty situation in 

Ghana as it relates to food security, farm ing systems, problems o f food production, the role 

o f women farm ers in household food security and the effects o f governm ent policy on 

farmers.
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The third chapter is the review of the relevant literature on the subject. Empirical 

analysis using linear programming and other methods of analysis w ere reviewed w ith the 

view of selecting the most appropriate model to achieve the objectives of the study. 

Chapter Four gives a deta iled description of the farm er survey and survey results. A 

detailed description o f the data and its sources, data collection m ethods used, sample and 

sampling method, and the estimation procedure fo r the descriptive statistics are presented 

in this chapter.

C hapter Five describes the m ethodology fo r the study. The theoretical fram ework 

fo r the analysis is first provided, fo llowed by an outline of the model. Scenarios fo r the 

simulation are then introduced and explained. Chapter S ix presents the linear 

programming analysis, its results, and the  results fo r the simulation analysis. C hapter 

Seven is the summ ary and conclusions o f the study. The chap te r a lso presents policy 

implications and recom m endations stemming from this study.

9
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Chapter Two 
Selected issues in Agricultural Production 

2.1 Introduction

This chapter d iscusses agricultural production in Ghana and its e ffect on food 

security. The case o f inadequate maize production is d iscussed in the context o f policy 

and food security. Further, the role o f gender in food production is discussed. The 

discussions provide more insight into the problem being addressed in this study.

2.2 Food Production in Ghana

Problems of food insecurity and food availability continue to persist in Ghana. The 

structural adjustm ent programme (SAP) was designed to halt the econom ic decline of the 

Ghanaian econom y and was launched in 1983. Two o f its objectives were to boost 

production levels and promote exports in order to increase foreign exchange reserves. The 

SAP recorded some successes but led to a relative neglect o f the food sector o f the 

economy and the budget a llocated to the developm ent o f the food production sector 

declined considerably. Sarris (1992) affirm ed in his study that, regardless of Ghana's 

recent strides in terms of restoring growth and reform ing econom ic policies, poverty and 

food insecurity remain serious problems that demand the attention o f policy-m akers 

searching fo r cost-effective interventions. An ISSER report stated that production of 

su ffic ien t cereals fo r home consum ption remains a major national concern in Ghana 

(ISSER, 1997). The effectiveness of policy intervention program m es in achieving their 

desired objectives needs to be thoroughly exam ined and revisited.

Consumers are also affected directly by instability in agricultural production through 

its e ffect on the availability and price of food (Smith, 1997). These impacts, he said, are 

most severe in low income countries where a large proportion o f income is spent on food,

10
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Consum ers’ real incomes change dram atically with unpredictable changes in the prices of 

food.

2 .2 .1 Major Constraints in Food Production

Farmers in Ghana are highly constrained by a num ber o f factors. They have limited 

land holdings which make it d ifficu lt fo r them to increase the acreage o f production when 

they have the incentive to do so. M ost of the farms are fragm ented and scattered at 

d ifferent locations. M echanization is limited, partly due to size and unfavourable 

topography o f some farms. As a result, farm ers usually have very low incomes and are not 

creditworthy as they lack the kinds o f collateral security demanded by the banks to obtain 

credit. They therefore use little or no purchased inputs. Little labour is hired and the use 

o f agro-chem icals is limited. Above all, these farm ers produce on a sem i-comm ercial basis. 

That is to say, they produce fo r both home consumption and fo r sale, but re-enter the 

market to purchase food when their supply is finished; they are net food buyers.

A nother problem is the availability and accessibility o f inputs coupled w ith the 

problem o f timeliness o f supply as most o f the inputs arrive when the season is over. The 

SAP's subsidy removal policy has caused the price of inputs to increase considerably. 

According to Ndayisenga and Schuh (1997), the main focus o f governm ent policies should 

be on ensuring that chemical fertilizers are affordable and profitable. For example, in the 

United States, Knutson, Taylor, Penson and Smith (1990) estimated that outright ban on 

the use of inorganic fertilizer would result in an increase in cultivated acreage, rise in soil 

erosion, and a 14.2 percent increase in food expenditure per household per year.

Recurring droughts, pests and diseases, coupled w ith post-harvest losses have 

resulted in total loss of output fo r farmers. Poor rural infrastructure contributes to further 

losses as the produce cannot be transported to marketing centres promptly fo r sale. 

Besides, due to lack of appropriate technology and low use o f inputs, yields are often low

l l
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and farm ers income continue to be low. Emphasis on cash crop production has resulted 

in the use of most fertile lands in the production of export crops.

For farm ers to become better o ff in society, they must be able to cope with the 

increases in prices of goods and services and the e ffects of persistent devaluation o f the 

currency. The farm er needs to produce at a profit in order to purchase the highly priced 

inputs from which subsidies have been removed.

2.2.2. Trends in Maize Production

Table 2.1 presents the ou tpu t and yield levels o f maize, cassava, plantain and 

cocoyam from 1992 to 1998. Yields have remained relatively the same since 1993 fo r all 

the  crops presented in the table. Output o f maize is below the 1995 levels, w hile 

population and maize demand continue to increase annually, presenting the nation with 

decreasing per capita production.

Table 2.1 Production and Yield Levels of Major Food Crops in Ghana (1992-1998)

Year
Maize Cassava Plantain Cocoyam

Output 

'000 Mt.

Yield

Mt/Ha

Output 

‘000 Mt.

Yield

Mt/Ha

Output 

'000 Mt.

Yield

Mt/Ha

Output 

'000 Mt.

Yield

Mt/Ha

1992 731 1.2 5662 10.3 1080 6.9 1202 6.1

1993 961 1.5 5973 11.2 1322 8.1 1236 7.1

1994 940 1.5 6025 11.6 1475 8 1148 6.4

1995 1034 1.6 6612 12 1638 7.7 1383 6.9

1996 1008 1.5 7111 12 1823 9 1552 7.3

1997 996 1.5 7000 11.9 1818 8.1 1530 7.4

1998 1015 1.5 7172 11.4 1913 7.8 1577 7.2
Source: PPMED of Ministry of Food and Agriculture, 1998

Maize producers face very high post-harvest losses, especially in Larger-Grain 

Borer infested areas where losses are estimated to be about 30 to 40 percent of all
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harvested maize every year (Ghana Statistical Service, 1995). This situation also adds 

to the problem o f insuffic ient maize supply. Furthermore, maize prices have high seasonal 

variability with very low prices at harvest time and very high prices between planting and 

harvest period of the m ajor season. Stability of prices would reduce the incidence of 

selling maize at very low prices jus t after harvest due to financial constraints and lack of 

storage facilities, as well as serve as an incentive fo r increased production.

Production instability creates uncertainty and results in the reduction o f investment 

in physical and human capital that could potentia lly raise agricultural productivity. Price 

instability also goes to dampen the potential investm ent by the private sector in assisting 

farmers, and in off-farm  marketing and processing activities (Smith, 1997). Lack of a 

steady growth in production coupled with production instability a ffect per capita output 

because population continues to increase.

As m entioned earlier, due to the semi-comm ercial behaviour of these farmers, high 

prices do not only a ffect consumers in the urban areas but maize producers as well. 

W omen farm ers are particularly affected adversely as they attem pt to ensure tha t there is 

sufficient food fo r the household. A fte r purchasing food, the farm ers are left with very little 

income fo r purchasing other goods and services and fo r acquisition of inputs fo r the next 

season. This strategy of ensuring household food security deprives them o f the freedom 

of a wide range of choice and self-esteem, and they remain in a vicious cycle o f poverty.

Kraus (1991) estimated that Ghanaians spend an average o f 69 percent o f their 

incomes on food. Therefore, food prices are one of the most im portant determ inants of 

standard of living. Table 2.2 presents the expenditure patterns of Ghanaians in 1988/89. 

Most of the income is spent on home food and food bought. The poor and the moderate 

poor spend a very small percentage of their incom e on home non-food and other 

expenses. As observed by Kraus, relative neglect of food production and high food prices 

had earlier been an increasing source of popular opposition to the governm ent (Kraus,
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1991). High food prices also result in w idespread m alnutrition, which a ffects the diets of 

the people; and diet affects health directly.

Table 2.2 Expenditure Patterns By Income Class in Percentages -1988/89

Class Home
Food

Home
Non-Food

Food
Bought

Non-Food
Bought

Other
Expenses

Extreme Poor 32 3 35 23 7

Moderate Poor 28 4 37 23 8

Non-Poor 17 8 40 26 10

Rich 7 15 37 27 14

Source: Seini, Nyanteng, and Van den Boom, 1997

The main nutritional deficiencies affecting populations in develop ing countries 

include the controversial but real protein-calorie deficiency, anaemia, goiter, and vitam in-A 

deficiency (Bressani and Elias, 1979). An increase in maize production is a main concern 

if the food and nutrition situation in the nation is to be improved and the standard o f living 

of the rural com m unity is to change. Maize production needs to increase both fo r food and 

feed to improve nutrition security The cost of the main sources of protein such as meat, 

chicken and fish is very high and an adequate quantity o f these is not a ffo rdab le  to the 

average Ghanaian. Maize is used as an animal feed, especially fo r poultry and can form 

a major part o f the cost of production. For large fam ilies, w hich are rather common in 

Ghana, the consumption of meat and chicken is reserved fo r special occasions such as 

Christmas. An increase in the production o f maize and other cereals fo r feed will lead to 

a reduction in the cost o f feed, making meat relatively cheaper and more affordable to the 

majority o f the people

2.3 Policy and Food Security

Good economics and good policies go together. Good public policies fo r poverty 

reduction [and improvement of food security] will never be implem ented until those who
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must carry out these policies have the m otiva tion  and incentive to do so (W orld Bank, 

1997).

As noted earlier, A frica is the only developing region where crop output and yield

growth is lagging seriously behind population growth despite the vital role o f agriculture in

its econom ic developm ent (Savadogo, Reardon and Pietola, 1994). Jam es (1995)

observed tha t the developm ent planners in A frica have often neglected the most crucial

aspect o f developm ent, which is agriculture. Tsakok (1990) added tha t it becomes clear

that a weak agriculture cannot support a strong industry, and many governm ents have had

to reassess the ir entire developm ent strategy, em phasizing tha t in many countries

problems in the agricultural sector have spilled over into the rest of the econom y and have

contributed to crisis in industry, the trade balance, and the governm ent budget.

Poverty alleviation policies and programmes should therefore be targeted towards

small farmers (Asenso-O kyere, Asante and Gyekye, 1993). Poverty alleviation is

essential, fo r poverty ruins lives and underm ines developm ent, the environment, and

political stability. As m entioned earlier, poverty in Ghana is largely a rural phenomenon

with about 65 percent o f the population living in rural areas and about 27 percent living in

urban areas, excluding Accra (Boateng, Ewusi, Kanbur, Mckay, 1990). Agriculture

provides about 50% o f GDP and more than 90 % of this production occurs in the traditional

sector where the average holding is less than 1.6 hectares (Dowswell, Paliwal, and

Cantrell, 1996). The heads of most poor households are self employed, poorly educated

and own no cocoa land. Developm ent programmes continue to ignore them as a result of

the design and the criteria fo r farm er selection. Jam es (1995) said:

History inform s us that the successful societies that are w ell-p lanned and 
manage the ir developm ent processes well have been able to do so 
because of sustained food supply. The more successful societies become 
agriculturally, the more they can devote more time and energy to planning 
their neighbourhoods and communities.

15

University of Ghana                              http://ugspace.ug.edu.gh



Farm ers in Ghana invariably have very little direct governm ent support a fte r the 

Economic Recovery Programme and the SAP. W ith the launching of the SAP, the role of 

the governm ent w as to m inim ize its d irect participation in the econom y through rapid 

market liberalization, and to increase the role of the private sector. According to Smith 

(1997), where the private sector is not fu lly  developed, public sector agencies can play an 

important role in perform ing or financing stabilization services. Though a minimal role of 

the governm ent may be desired, it is clear tha t governm ent's role cannot be wholly passive. 

The private sector needs to be built up over tim e to take over the governm ent roles.

The Ministry of Food and Agriculture provides some services to small ho lderfarm ers 

and farm ing com m unities through donor-funded projects w ith the objective o f alleviating 

poverty in the rural areas (ISSER, 1996). The coverage and sustainability of these projects 

need to be questioned. It is found tha t A frican countries, such as Nigeria, which 

discovered mineral resources in the past 20 years, have neglected the agricultural sector 

of the econom y (James, 1995). In Ghana, the food sector has been neglected so as to 

promote export crops and mining of gold and other minerals. A fte r the SAP, the budget 

allocation to the agric-food sector was reduced considerably.

The structural adjustm ent programme led to the removal of input subsidies and 

subsidies on medical services. Farm inputs (such as fertilizer) have become very 

expensive and many farm ers who once used fertilizers have stopped using them. Figure 

2.1shows the.trends in the prices of NPK 15-15-15 and ammonium sulphate from 1983 to 

1998. As m entioned earlier, high population growth rates have resulted in overtasking the 

land, thereby reducing the fertility of the soil. Increases in the production of maize of late 

have been attributed to the use of inorganic fertilizer, though its continual use is an issue 

of debate The poor financial state o f the rural food producers makes it impossible for 

them to purchase fertilizers, resulting in low output levels. According to Heisey and Mwangi

(1997), a strategy that seeks to meet Africa's future food needs will have to feature the use
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of mineral fertilizer.

Figure 2.1 Trends of Fertilizer Prices from 1983 to 1998

- m -  N P K  15-1 5 -1 5  — t—  A m m  Sul

Source: ISSER, 1998

From another perspective, the fact tha t most farm ers cannot afford fertilizer results 

in low yields, and these low yields mean low income. The situation fu rther makes it almost 

impossible fo r them  to purchase enough food in times of scarcity (when the ir stock is 

finished or when they do not grow what they consume). The question policy makers have 

been attem pting to answ er is whether or not to reintroduce subsidies on fertilizer, and if so, 

is it econom ically recom mended to do so?

The Ghana Governm ent and W orld Bank policies can easily exclude the rural poor, 

especially women, from the developm ent plans and processes. According to the W orld 

Bank, food poverty is more prevalent in the rural than urban areas, and poverty is linked 

with average fam ily size and dependency ratios, which are higher in rural than in urban
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areas (W orld Bank, 1997b). W hile farm ers in Ghana have little or no assistance to provide 

all the agricultural products needed fo r food, to feed livestock, to feed agro-based 

industries and meet export requirements, many industrialized countries provide significant 

support to their agricultural producers. Examples are the EU Common Agricultural Policy, 

and the US Farm Bill. Gardener, (1992) reported that in the United States farm  sector, 

governm ent intervention over most o f the 20th century has been far-reaching.

There is an increasing awareness o f the implications of leaving out wom en and the 

poor from developm ent plans. According to P instrup-Andersen (1994), hunger associated 

with fa ilure to effective ly integrate the poor and vulnerable groups into the econom ic 

developm ent process is evident and will accelerate unless policies to alleviate poverty, 

generate em ploym ent, and raise [rural] incomes are vigorously pursued.

2.4 The Role of Gender in Food Production

It has been noted that wom en produce between 60 and 80 percent of the food in 

most developing countries and are responsible fo r half o f the world 's food production 

(Saito, 1994; FAO W ebsite 1998). Y e tth e ir role as food producers and providers, and their 

critical contribution to household food security, is often not recognised. The FAO and other 

studies such as Saito (1994) confirm that wom en have more difficulties than men in gaining 

access to resources such as land, credit and productivity-enhancing inputs and services. 

According to Saito, the productivity of African women farm ers is well below its potential, 

arguing that wom en would be more productive if given the same resource endowm ents like 

their male counterparts. T ibaijuka observed that in econom ic activities, the gender division 

o f labour shows that women have a greater labour input than men in Tanzania (Tibaijuka, 

1984).

In Ghana, women are involved in farm activities as well as all household activities 

which include food preparation, cleaning, caring fo r the children, fe tching o f w a te r and
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firewood, end they sometimes have to prepare w ater fo r the ir husbands fo r bathing. 

Traditionally, men are not expected to involve them selves in much o f household  work, 

especially in the rural areas. Hence, men come home from the farm  and sit to w ait fo r the 

food to be served and w a te r m ade ready fo r bathing w hile they listen to the radio and 

afterwards retire fo r sleep.

W om en farm ers are faced w ith lim ited resources, have small land holdings, limited 

or no credit facilities, use little or no agro-chem icals, and use the most traditional methods 

of farming. Land ownership by women farm ers is still lim ited and highly restricted to user 

rights. Land reform programmes are continually desired by women farm ers as they hardly 

own land or inherit land. This limits land im provem ent fo r h igher productiv ity. They are 

also the most constra ined in terms of the ir access to farm inputs, adequate extension 

services, and the ir participation in agricultural developm ent projects such as those being 

carried out by SG2000 and ADRA is limited. Agricultural extension agents are usually men 

and do not fu lly  understand fem ale production problems nor are trained to reach them 

effectively. These and other constraints faced by women farm ers lead to low yields and 

low total output, most of which is consumed in the home and they have little surplus to sell 

to meet other financial obligations.

Agricultural extension agents have in 1996-1998 been prom oting the cultivation of 

export crops such as cashew, acacia and black pepper to enable farm ers earn additional 

income. W ith the small land holdings of the small to m edium -scale farmer, especially 

women, it could have im plications fo r food security as it will be d ifficu lt fo r them to grow 

these crops and still have enough land to grow food to meet household needs. As such, 

these programmes will continue to benefit men, who have more secure land titles and 

larger land holdings. As long as the land ownership situation remains the same, women 

will continue to be disadvantaged.

Food crops such as cocoyam and vegetables are considered by some as ‘female

19

University of Ghana                              http://ugspace.ug.edu.gh



crops’ and are enjoyed by both rural and urban consumers. There are no imported food 

products that can serve as close substitutes fo r many of the foods produced locally. There 

has, however, been very little agricultural research and extension work on these crops.

There are some organizations that work mostly with wom en such as the departm ent 

of W om en in Agricultural Developm ent (W IAD) of the Ministry o f Food and Agriculture. In 

the Central Region of Ghana, they engage in training agricultural extension frontline staff 

(now referred to as agricultural extension agents) in assisting farm fam ilies improve their 

standard o f living (WIAD, 1995). Their w ork is now very lim ited w ith the decentralization 

in the M inistry of Food and Agricu lture which occurred in 1997 and there is hardly any 

budget fo r the ir activities. The state of food security would be greatly enhanced if women 

were encouraged and assisted to im prove the ir food crop enterprises. The neglect of 

women farm ers in policy making directly affects the food security situation in the country.
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C h a p te r Three 

L ite ra tu re  R eview

3.1 In tro d u c tio n

Qualitative as well as quantitative issues relating to the purpose of the study are 

reviewed in this chapter. The analysis of food security, and food security in relation to 

poverty, farming systems research, and gender analysis in food production are discussed 

before embarking on a review of the literature aiming towards the selection of a model for 

the study.

There is an extensive literature on linear programming (LP) models that are applied 

to different situations. A number of these models are reviewed in agricultural and non- 

agricultural situations to establish the basis for the choice and use of this approach in this 

research. The limitations of econometric techniques, gross margin analysis, and whole 

farm budgeting in achieving the objectives of the study are discussed as they do not permit 

multi-crop enterprise analysis. The results obtained by different researchers who employed 

linear programming are reported to serve as a basis for comparison with the results of this 

research.

3.2 Maize F arm ing  S ystem s

Extension agents have experienced difficulty in understanding and promoting 

recommendations that address the problems of complex farming systems (Low, Senbert 

and Waterworth,1991). The selection of farming systems for an area is determined by the 

ecological environment. This includes the suitability of the environment to crops and 

livestock and the socio-economic environment such as farmer preferences, access to 

markets and production technologies (Diehl, 1992).

Maize has a great potential in Africa’s lowland savanna and mid- to high altitudes
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and is expected to contribute importantly to m eeting A frica 's fu ture dem and fo r food 

(Dowswell, Paliwal and Cantrell, 1996; Byerlee and Heisey, 1992) Maize is grown 

principally for. food in Ghana. Its use in animal feed is growing but lim ited to the poultry 

industry (Sallah, 1992). Varia tions in the output of cereals will a lter the profitability of 

intensive livestock production through the resulting high feed costs. Byerlee and Heisey 

(1992) observed tha t where food production has been increased in Africa, it has mainly 

resulted from  the adoption o f improved maize seed. Increase in maize production has also 

been at the expense o f increased use o f land and labour resources. Sallah (1992) 

reported that the maize im provem ent programme at the Crop Research Institute (CRI) at 

Kumasi, Ghana, a im s at developing improved varieties as its contribution towards 

increasing maize production to a level of self-sufficiency.

Many researchers have observed that maize is usually grown in intercropping 

systems in m ost parts o f A frica (see fo r example, Sallah, 1992; Dittoh and Ogunforawa, 

1987; Dowswell, Paliwal and Cantrell, 1996). Dowsweil, Paliwal and Cantrell (1996) 

observed that most maize is intercropped primarily with cassava or cocoyam  in southern 

Ghana or w ith sorghum, millet, or groundnuts in the northern parts o f Ghana. Maize is also 

largely intercropped w ith plantain in the forest zones of Ghana.

The need to improve productivity in agriculture is unquestioned, in light o f the 

stagnant yields in Sub-Saharan Africa compared to o ther regions (W orld Bank, 1997). The 

FAO indicates tha t the 'introduction of existing labour-saving technologies, improved seeds 

and fertilizers and simple agronom ic practices, such as tim ely planting and w eeding could 

lead to yield increases o f 50% or m ore’ (FAO, 1979). The challenge fo r policy makers is 

to prom ote the production of a marketable surplus of food by rural farmers. W hen this 

happens, the farm ers will have enough to eat and the ir limited income will not be used to 

purchase food products which they them selves grow. There is a need to find w ays o f 

improving the farm enterprise w ithout heavy dependence on foreign assistance.
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3.3 The Role of Gender Analysis

The importance o f gender relations fo r food security has been raised and analysed 

by many researchers including Agarwal (1990), A lderm an, Chiappori, Haddad, Hodinott, 

and Kanbur (1990), and Lundberg and Poliak (1996). G overnm ent program m es that direct 

resources and em ploym ent at male household heads assume implicitly that the associated 

benefits will be shared equitably w ith wom en and children (Agarwal, 1990). This approach 

assumes the unitary view  o f Sam uelson (thus, the fam ily is seen as one unit tha t shares 

common resources and makes decisions together) which is being criticized to incorporate 

the collective bargaining models that seek to include intra-household re lations and their 

e ffect on food consum ption patterns. Agricultural assistance (from governm ent, NGOs and 

other donor organizations) is not usually directed to wom en farm ers in Ghana.

The FAO defined gender as the central organizing principle of societies that often 

governs the processes of production and reproduction, consum ption and distribution. 

Gender roles, they said, are the ‘social defin ition ' o f wom en and men, and vary among 

different societies and cultures, classes and ages, and during d ifferent periods in history 

(FAO, 1997). Gender analysis represents a useful advance on previous attem pts to 

conceptualize the social and econom ic lives of rural peoples in Africa. However, the 

complexity o f the characteristics o f d ifferent categories o f wom en need to be taken into 

consideration (W arner, A l-Hassan and Kydd, 1997). G ender analysis seeks answers to 

fundam ental questions such as who does or uses what, how  and why, and to better 

understand the gender factors and realities w ithin them (FAO, 1997).

Understanding the complex roles women play in the household and in the 

production unit is critical (Schuh, 1997; W arner, A l-Hassan and Kydd, 1997). It is crucial 

fo r the IMF and other international organizations to engage in consultations w ith a broad 

and good representative cross-section of the public of mem ber countries, incorporating the 

poor and vulnerable (Culpeper, 1999).
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A study o f rice farm ers in Cote d'Ivoire revealed tha t wom en are at a d isadvantage 

in the ir access to c red it services, receive less fo r the ir output, and paid more fo r their 

chemical fertilizer than men (Adesina and Djato, 1994). W om en are found to have lower 

yields than men, and the difference is attributed to the fact tha t women have less adequate 

access to credit and essential inputs and education (Adesina and Djato, 1994; Alderman,

1995). One o f the im portant support services fo r increased production which is credit fo r 

equity capital, is usually inadequate in supply to meet the expenditure requirem ents fo r 

h igher productivity and expanded production in agriculture (Al-Hassan, 1997).

3.4 Analysis of Food Security

Food security is only one elem ent of livelihood security (Chambers, 1988; and 

Maxwell and Smith, 1992). These authors argue that indicators o f food security should not 

be interpreted independently of a good understanding o f livelihood security. The FAO 

defines food security to encom pass “access to and availability o f food, the distribution of 

resources to produce food, and the purchasing power to buy the food w here it is not 

produced” (FAO 1996). The W orld Bank defines food security as ‘enough food fo r an 

active, healthy life ’ (W orld Bank, 1986).

According to Sen (1982), food security is dependent on entitlem ent to food, through 

production, purchase, exchange or gift. Schuh (1997) added tha t food security is an 

income issue and is not, in general, a production issue. He said food security is primarily 

an issue o f poverty. Because poverty is a central cause of hunger and malnutrition, Zyl 

and Kristen (1992) asserted the fact tha t special efforts are needed to help increase the 

access and entitlem ent to food. According to Maxwell (1996), a fu ll defin ition o f food 

security includes the related concepts o f access, sufficiency, security or vulnerability, and 

sustainability. “Sustainability” is in terms of having suffic ient food all year round fo rfa rm ers 

on an identifiable basis. Many comm unities o f industrialized countries are well p lanned
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because of the food security they enjoy (James, 1995).

Economic adjustment policies have been largely concerned with improving price 

incentives to export crop producers (Cleaver, 1985). It is important to take a close look at 

all of the problems that require the attention of policy makers (Tsakok, 1990). Smith (1997) 

showed that production shocks cannot be wished away because its effects have to be 

absorbed somewhere within the economic system. Smith said the effects of production 

instability result in instability elsewhere in the economic system. Many forms of 

government intervention in agriculture will distort market signals (Canning and Vroomen,

1996). However, appropriate government policies can provide the enabling environment 

for sustained production.

An important factor to consider in policy analysis and intervention is whether or not 

the country is a small or large country economically. Thus, do changes in their prices and 

production affect the rest of the world? In a small country, a production shock has little 

overall effect on the rest of the world, nonetheless, it has implications for farmer income 

and for balance of payments. Ghana can be considered as a small country in many 

respects because of the inability to affect world market prices in most of the commodities 

traded.

According to Zyl and Kristen (1992), increasing food production, storage and trade 

can improve food availability, but will not automatically ensure that all people have enough 

to eat and end hunger. In the same way, food self-sufficiency will not automatically ensure 

that people have enough to eat. The state of being food secure is not just a matter of 

sufficient supply, but ready access at all times; availability and accessibility of food must 

always go together.

Different methods have been used to measure food security. Economists use the 

disappearance method whereby they estimate gross household production and purchases 

over a period of time, estimate the growth or depletion of food stocks and presume that all
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the food that disappeared was consumed (Maxwell, 1996). In th is study, food production 

levels are determ ined and the am ount consum ed and given away as g ift are accounted for. 

The am ount purchased to supplem ent production was also observed. Many of those who 

bought food did so jus t before the m ajor season crop was harvested. Emphasis is laid on 

issues of production ra therthan intra-household relationships, which is not w ithin the scope 

of this study. Intra-household relationships are im portant because it reflects how and what 

resources are shared. Food distribution can be poor even at the household level, thereby 

affecting household food security.

Solutions to food insecurity are multi-sectoral and require multi-disciplinary initiatives 

(Maxwell, 1997). Though agricultural production is a factor in determ ining hunger, it is not 

the only cause. Poverty or lack of resource entitlement, such as access to land, credit, 

income and support services, is an im portant cause of hunger and starvation (Sen, 1977). 

It is im portant to ensure that food p roduction  levels increase but it is more important to 

promote e ffic ien t d istribution networks to avoid large inequalities. All sectors of the 

economy must therefore be equipped to address the problem o f food insecurity in their 

activities. The find ings  o f Arnade (1996) becomes applicable here, who carried out an 

inter-sectoral analysis of the US econom y and found that the m anufacturing and services 

sectors of the US econom y had a s ign ifican t influence on aggregate agricultural output. 

A good start in achieving this aim is to start w ith a thorough investigation of the farm sector 

at the micro level.

The debate on w hether or not farm ers use and will use the ir additional income to 

purchase food m ust be addressed. Education of children, medical expenses and clothing 

are the m ajor areas in which farm ers spend the ir income. In Ghana, many people (farmers 

and non-farm workers) prefer to produce the food they consum e than purchase it. W hen 

people have access to land, they engage in m inor farm ing activities to serve their food 

needs. For most farmers, purchasing food does not seem to be the answer to the problem.
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Though the production o f cash and export crops must not be neglected due to their 

im portant contribution to national developm ent, they need not be prom oted in preference 

to food production. Producing food ensures tha t the farm er has econom ic access to food, 

e ither through d irect subsistence or local exchange. A characteristic o f peasant farm ers 

is that, they do not often use the ir income to purchase food that they can produce.

3.4.1 Food Security and Poverty

According to Am oako (1998), in tegrated policy program m es tha t deal with the 

issues o f agriculture, population and the environm ent are the basics to reducing poverty. 

Poverty refers to a sta te  in which one is unable to obtain basic necessities required to 

sustain a m inim ally adequate standard o f living. The annual income levels that determ ine 

w hether or not one is living in poverty d iffe r from country to country. As m entioned earlier, 

poverty in Ghana is predom inantly a rural phenomenon. The W orld Bank observes that 

although urban poverty is growing rapidly, the poor in A frica are still overwhelm ingly found 

in rural areas. The most crucial questions fo r developing any country's poverty alleviation 

policy are: who are the poor and where are they located (W orld Bank, 1997b)? In Ghana, 

about 65 percent of the population live in rural areas and 27 percent live in urban areas 

excluding Accra (Boateng, Ewusi, Kanbur, and Mckay, 1990). Fifty-nine percent o f the 

labour force have the ir main occupation in agriculture (Asenso-Okyere, A sante and 

Gyekye, 1993), and agriculture contributes largely to the GDP o f the nation (MoFA, 1997). 

Yet most of these rural farm ers continue to be poor.

Haddad, Kennedy and Sullivan (1994) identified some indicators which can be used 

as predictors fo r food insecurity at the household level, including asset ownership, 

household size and dependency ratio. As m entioned in C hapter 1, the W orld Bank 

observed that average household size and dependency ratios are higher in rural than in 

urban areas (W orld Bank, 1997b). Food insecurity is therefore closely related to poverty.
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The Bank concluded that food insecurity among millions of poor people is caused by a lack 

o f purchasing power and recom mended m easures fo r enhancing both chronic and 

transitory food security (W orld Bank, 1986).

It is worth m entioning that countries in the Third W orld were experiencing econom ic 

growth but realized tha t it was often not changing the state of the poor. Unem ploym ent is 

increasing and rural-urban drift is on the rise. Using increases in G N P as the major 

objective o f econom ic activity to achieve a rapid econom ic growth had fa iled to elim inate 

or even reduce abso lu te  poverty. It was noted back in early 1970s tha t taking care of 

poverty first will take care o f the growth in output (M ahbub ul Huq, 1971). W hen production 

levels increase, it does not tell us w hat type of goods are being produced in larger 

quantities nor inform ation about the distribution of income among groups.

3.5 Empirical Analysis for Farmer Decision Making

Models fo r analysing farm ers' income levels and productivity should o f necessity 

be of practical workable nature. T ibaijuka (1994) noted that, if policy form ulation in the 

1990s and beyond in most o f Sub-Saharan Africa is to aim at improving econom ic 

management, then attention must shift from descriptive to prescriptive analysis. Peasant 

farmers are rational decision makers and the issue ought no longer be to prove w hether 

farmers respond to price incentives, but w hether the incentives are high enough to warrant 

positive response, and whether there are other bottlenecks that lim it the e ffic ient allocation 

of resources and therefore the response to incentives (Cleaver, 1985).

W hile  theoretical insights have been useful in providing a better understanding of 

the working of rural societies fo r policy makers, none has generated an operational 

fram ework that would guide both peasant farmers and policy makers as to how to optimize 

the ir objectives (Tibaijuka, 1994).

The model for analysis fo r this research needs to take the decision making
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approach, while at the same time have the capacity to determ ine the relative profitability 

o f d ifferent crop enterprises. Econom etric methods, policy analysis matrix, partial 

budgeting and gross margin analysis are possible methods of analysis fo r this research.

Econom etric models have treated only single farm outputs on the production side, 

neglecting decisions concerning crop com positions (Singh, and Janakiram , 1986). Again, 

econom etric techniques measure supply response and assess the im pact o f structural 

adjustm ent on agricu lture and rural households but fa iled to capture the problems of 

imperfect know ledge and accountability mechanisms. The econom etric techniques also 

result in estim ated elasticities which are m isleading fo r the design o f alternative 

approaches to adjustm ent, especially in the figh t against poverty (Tibaijuka, 1994, and De 

Janvry and Sadoulet, 1992).

Farmers have need of determ ining the optimal activities o f the farm tha t would lead 

to the best possible farm  income levels with the resources available to them. Dent, 

Harrison and W oodford (1986) noted that, fo r some planning problems, it is not feasible 

to determ ine the optimal activity levels by whole farm budgeting, partial budgeting or gross 

margin analysis. These methods do not perm it a rigorous search fo r all com binations of 

activity levels nor a system atic approach towards determ ination o f the optimal combination. 

The policy analysis matrix would not serve the purposes of this study as the scope does 

not include determ ining inter-regional relationships in production and movem ents of 

produce.

These lim itations are overcom e w ith the use of a linear programming method of 

analysis. Linear programming methods capture multicropping activities, which is the main 

system of farm ing in Ghana. Planting a variety of crops is a way in which farm ers hedge 

against uncertainty. Thus, linear programming is suitable fo r analysing the farm situation 

typical of the Ghanaian farm setup

Society evolves as a continual process of transform ation in which people

29

University of Ghana                              http://ugspace.ug.edu.gh



collectively enquire, evaluate and take action to change the ir life circum stances (Park, 

Brydon-Miller, Hall, and Jackson, 1989). Farmers need to be em powered with tools that 

will assist them in the ir decision making processes. Im proving agricultural developm ent 

assistance ought to take the decision m aking process o f the farm er and the resources 

available to them into consideration.

Programming m odels encom pass linear and non-linear programming. Vergani and 

Bogahawatte (1989) stated that mathematical programming m odels have proven 

particularly useful in the simulation o f the im pact o f projects and the e ffect o f new policies. 

Mathematical program m ing models are w idely used fo r agricultural econom ic policy 

analysis (Howitt, 1995). He explained that m athem atical program m ing m odels can be 

constructed from a m inimal data set and the constraint structure is well suited to 

characterising resource, environm ental or policy constraints.

Though some studies undertake a recursive programming to com pare performance 

from one year to another, this approach requires data to be collected over a period o f years 

because the majority of farm ers in the study area do not keep records of the ir farm 

activities. To use this method, so many assum ptions will have to be made, which reduces 

the validity o f the results.

3.5.1 Relevance o f Linear Programming Models

Hazell and Norton (1986) observed that many farm enterprises yield more than one 

product, and these jo in t relations can be modelled in linear programming (LP). This is 

particularly im portant in Ghanaian agriculture, which is typically multi-product rather than 

single enterprise. Dittoh and Ogunfowora (1987) recognised the need to analyse the 

profitability of crops in relation to other crops, though the farm er determ ines w hat crop 

combinations to cultivate. Others have argued that agricultural research should be 

refocused to center on improving the efficiency and output of mixed cropping practices,
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especially in developing countries w here fam ily farms seldom specialize in single-crop 

enterprises (Adesimi, 1991; Singh and Janakiram, 1986). Research findings such as that 

o f Bulatovic (1997), who determ ined, by the use o f an LP model, w hether or not farm ers 

should specialize in undertaking a particular farm activity, become very relevant.

A study by Adesim i (1991) in the Ogun State in Nigeria, revealed tha t intercropping 

of subsistence food crops is more profitable, e ffic ient and practical than the cultivation of 

food crops in segregated stands. This finding is consistent with tha t o f Dittoh and 

Ogunfowora (1987), who also found crop com binations to record high gross margins. In 

addressing w astew ater treatm ent strategies, Carm ichael (1998) found that existing models 

fo r policy analysis have considered only a single pollutant. These single issue models 

were lim ited in the analysis o f m ultipollutant situations. The same app lies to agriculture 

where there is the need to incorporate intercropping situations rather than focus on single 

crop farms in order to address the interaction among various crop enterprises and its policy 

implications.

Linear programming models applied to the farm situation can be summ arized and 

the results com m unicated to the farm ers to enable them understand the repercussions of 

their farm decisions. It can easily be explained to farm ers in simple terms to serve as a 

practical guide in the ir decision making process. Though the im plem entation will require 

some farm er education to help them keep sim ple household records and perform basic 

mathematical calculations, it is not an unachievable goal. W hile some farm ers have little 

education, others who have no education at all have som eone in the ir household who can 

assist them in such an exercise.

Numerous researchers have used linear programming models to generate farm 

plans fo r farmers. LP is a practical tool to provide the farm er with a farm plan w ith which 

he can work and which will assist him in m aking decisions on w hat to produce and how 

much to produce. Elamin, Ibrahim, and Shomo (1997) determ ined an optimal farm plan
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fo r sm allholder dryland farm ers in North Kordofan State of Sudan w ith an LP analysis, and 

suggested that a farm er should plant more than half his total landholding w ith food crops, 

and then concentrate on the production o f some specific cash crops. The purpose o f their 

study was to find ways o f resolving the food production situation in Sudan. The results of 

a linear programming model was used by Kabay and Zepeda (1991) to assess alternative 

production activ ities available to farm ers in eastern Gambia. N ieuwoudt and Durham 

(1983) developed a linear programming model fo r dairy farms in Natal to  provide planning 

guidelines fo r individual farmers.

LP m odels are therefore practical tools in farm er decision making. Findings from 

analyses using m athem atical programming have resulted in policy recom m endations on 

w hat farm ers are able and likely to do under d ifferent conditions due to its ability to 

incorporate all possible enterprises (i.e. enterprises tha t farm ers are likely to try integrating 

into the ir farm ing system). The results of the study by Kariuku (1990) in Swaziland clearly 

indicated tha t farm  fam ilies were not likely to produce maize beyond subsistence 

requirements w ithout a considerable increase in output prices. This inform ation is vital to 

policy makers.

3.6 Empirical Analyses Using LP Models

Linear programming models can be used to analyse w idely d ifferent agricultural and 

non-agricultural situations. Some o f the applications o f linear programming analysis are 

reviewed below  and some of the findings are also presented.

Stonehouse, W eise, Sheardown, Gill, and Swanton(1996) used linear programming 

(LP) techniques to determ ine how net farm incomes compared across farm ing systems in 

Ontario, which is in Canada. They developed LP models fo r fou r farms using each farming 

system alternative. Foltz, Lee and Martin (1993) used a farm-level LP model to identify the 

optimal labour and m achinery component, dividing the input use am ounts into three
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categories: high input use, medium input use and low input use.

O ther researchers have used size distinctions in LP analysis including Adesim i 

(1991), K idane (1993), and Kabay and Zepeda (1991). Adesim i (1991) conducted a study 

in the Ogun State o f Nigeria on sm allholder farmers, K idane exam ined resource allocation 

among com peting enterprises in Kenya, and Kabay and Zepeda exam ined how farmers 

adjust production decisions given d ifferent resource endowm ents and under different 

rainfall conditions in Gambia. T ibaijuka had separate male and fem ale labour rows in the 

base scenario, partially liberalised labour in the second scenario and fu lly liberalised male 

and fem ale labour in the third scenario. Her results show that, in Tanzania, gender roles 

in sharing o f farm  w ork place a high premium on fem ale labour and tha t if trad itiona l 

division of labour is given up, average productivity o f both labour and land would improve.

Dillon, O riade and Parsch (1998) used a mathematical programming simulation to 

study potential and alternative production practices and rental arrangem ents fo r reducing 

production risk w hile improving both the tenant and landlord preferences. Carm ichael

(1998) used a sim ulation/optim ization model to determ ine the optimal percentage of 

pollution abatem ent o f multiple pollutants from industrial and municipal sources that meet 

downstream am bient quality constraints at the least cost.

In investigating a strategy of international shipm ents of maize from surplus to deficit 

areas, Nuppenau (1991) employed an LP model, also modelling the optimal intra-national 

transport schem es in Malawi, Zambia and Zimbabwe. He investigated trade patterns in the 

case o f drought to dem onstrate how regional trade contributes to national food security. 

He constructed a two-period model containing a normal year followed by a drought year. 

Benuneh, Deaton and Norton (1991) developed a two-year linear programming model fo r 

participant and non-participant households in the Food-for W ork (FFW ) project (a UN/FAO 

W orld Food Programme) in Kenya to com pare the levels of the ir production activities, 

employment and income with and w ithout the programme. They found out that the net
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income fo r the representative farm households in the programme was higher than those 

w ithout it.

One major decision o f the farm er is w hat to grow. To identify  optimum and 

econom ically viable crop com binations fo r d ifferent types o f farm ers and on d ifferent soil 

types, linear programming technique can be em ployed in order to arrive at the 

maxim ization o f the farm er's annual net profit from the use o f available resources. Darasa, 

Odhiambo, and Mbatia (1992) used gross margin analysis and linear programming 

techniques to identify the main factors causing the declining output o f cotton in the Funyula 

Division o f Busia District in W estern Kenya. Nyaro (1990) also used an LP model to 

establish the best com bination of enterprises within the sm allholder coffee areas of Kenya.

Investigating the net benefits obtained by adding and replacing farm  m achines is 

a common extension application o f linear programming (McCarl, Kline and Bender, 1990). 

They did not d irectly apply shadow prices because shadow prices are indicators o f the 

marginal e ffect o f altering a single right-hand side, while m achinery changes can alter 

multiple rows.

Linear programming techniques can be extended beyond the farm level to the 

regional and sectoral level, as in studies by Klein, Freeze, and W alburger (1996); Meyer 

andZyl (1992); Zyl (1989) and others. To analyse the com parative advantage o f different 

regions in South A frica w ith respect to the production of certain agricultural commodities, 

Meyer and Zyl (1992) employed a regional linear programming model. Sectoral models are 

also useful in assessing the interrelationships among different sectors o f the economy. Zyl 

(1989) considered the interrelationships in agricultural markets in Southern Africa w ith a 

sectoral linear programming model. In the United States, factors outside o f agriculture 

were found to have had a greater e ffect on aggregate agricultural output than factors w ithin 

the agricultural sector, with both m anufacturing and services having significant influence 

on aggregate agricultural output (Arnade, 1996).
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Mathematical programming models are e ffective in analysing technology adoption. 

Technology prescriptions were analysed using LP as well as socio-econom ic and technical 

data on specific farm s in Cameroon (Nyambeki, Deuson, and Lowenberg-Deboer, 1990). 

The analysis revealed the changes in farm  returns as a result o f partial or complete 

adoption of the technology. Kiriuku (1990) undertook a study of the im pact o f adoption of 

hybrid maize and compared the incomes, resource availabilities and use, farm  household 

expenditures, enterprise combinations, food consum ption, maize production and other 

characteristics o f sm allholder farms growing hybrid maize with those growing local maize 

varieties in three agroecological regions.

Linear program m ing models make the inclusion o f constraints tha t help to bring out 

the issues close to the real life situation, thereby making the  resu lts  more realistic. 

According to Ray and Bhadra (1993), one has to question the valid ity o f the assumption 

that farm ers are price-takers in all input markets and can buy any input bundle at the given 

price. Upon conducting a non-param etric cost m inim ization behaviour o f Indian farmers, 

they found it d ifficu lt to explain why a farm er would be generally technically effic ient but fail 

to select the cost-m inim izing input bundle. Neglecting to incorporate real life issues into the 

agricultural model leads to incorrect conclusions. Thus many studies have found farm ers 

to be making ineffic ient use of their resources, due to the ir farm ing decisions in the face 

of econom ic unprofitability. This realization led Seini (1985) to look beyond the results of 

his study to explain the finding within the socio-cultural environm ent in his study on poverty 

in Ghana using the Dagbong district as a case study.

3.6.1 Linear Programming and Resource Allocation

Farmers are faced with the challenge of a llocating the ir limited resources among 

competing activities. Every farm er has a certain am ount of resources available to him to 

engage in production activities in the farm. The farm er then needs to decide how much
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of each o f the available resources to devote to the enterprises they w ish to undertake. 

Kidane (1993) employed a linear programming model to investigate how resources can be 

allocated among com peting enterprises in order to maxim ize farm  income in Kenya. He 

developed models fo r small, medium and large farm s to identify the econom ic constraint 

related to each farm size. Mathematical programming is one technique tha t can be used 

fo r resource policy appraisal (McCarl, 1992). W oubshet and Anderson (1990) fo r example 

used an LP model to address the resource allocation problem of the smallholder.

Linear program m ing models can constitu te  the basis fo r comparing alternative 

fertilizer allocation strategies as dem onstrated in the analysis o f El-Hajj and Saade (1992), 

who used estimated production functions to calculate the optimum fertilizer rates fo r 

different crops in Syria. The production functions were then incorporated in a separable 

linear programming model which allowed the calculation of optimum fertilizer rates under 

varying levels of the constraints on fertilizer availability.

W hen.a region in South A frica faced the challenge o f finding the optimal production 

system given resource constraints, M inaar and G roenewald (1990) used an LP model to 

determine the optim al livestock and cropping systems. The main problem in th is 'region 

was the selection of optimal farm ing systems. In improving farm ers’ income and resource 

use, Debede (1997) employed a linear programming technique to investigate the 

economies of integrating a particular crop into the traditional farm ing system. Kabay and 

Zepeda (1991) m odelled farm er response to d ifferent production and rainfall conditions in 

order to assess the e ffect o f agricultural policies on food production and farm er income in 

Gambia. Thus, linear programming assists in determ ining the optimal crop combinations 

under d ifferent scenarios, given resource constraints, in orderto  maxim ize net farm returns.
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3.7 Summary of Literature Review

The use of linear programming technique is most appropriate fo r analysis when 

there are several crops competing fo r the same land and when interrelationships between 

several activities need to be considered (Zyl, 1989). The linear program m ing approach is 

e ffective in both micro and macro analysis. It is a cost-effective tool as it allows interaction 

between the production parameters, quantifies the impact o f lim iting factors by shadow 

prices and can also be used in simulation (Knipscheer, Menz, and Verinumbe, 1983). It 

is a practical, flexible and workable analytical tool.

In analysing w hether or not it is advisable fo r the farm ers to devote more resources 

to the production of maize in Ghana, LP models are the most effective. This procedure 

weighs the a lternative enterprises and de term ines the change in net farm returns fo r 

forcing a production choice on farmers. There is the need to reconcile the desire fo r the 

production o f more m aize with the resulting changes in the income level o f the farmers. 

A study by Okuneye (1985) using a programming model showed the am ount by which net 

farm returns could be increased if resources were diverted towards the production of 

particular crop enterprises in Ogun State o f Nigeria.

S im ilar to the w ork done by Dittoh and Ogunfowora (1987), th is research analyses 

the relative profitability o f various crops. The farm er can then make decisions knowing the 

opportunity cost o f producing the crops he chooses to produce. Besides, since there is the 

need to move from theoretical insights and seek an operational fram ework, this research 

develops a linear programming model fo r analysing the relative profitability o f food crop 

enterprises in the study area. The results will serve as a guide fo r both farm ers and policy 

makers in their decision making and policy formulation. Together w ith the use of gross 

margin analysis, these tools will achieve the objectives of this research most effectively.
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Chapter Four 

The Survey and Survey Results

4.1 Introduction

This chapter describes the case study area, survey and m ethods o f data collection 

and reports the results o f the survey. The chapter is divided into two main parts namely: 

the survey and survey results. Under the sections on the survey, the sam pling procedure 

is presented and the survey exercise is described. The survey results presented in this 

chapter consists of descriptive statistics, farm ing system s and farm er characteristics in the 

Central Region o f Ghana. Issues on gender, dem ography and selection o f farm er groups 

fo r the analysis are presented. The survey results that relate to the model are discussed 

in Chapter Five.

A. The Survey

The survey was conducted to collect farm er-specific data to determ ine the socio­

economic characteristics o f farm ers in the region, to analyse the relative profitability o f the 

different enterprises and to provide inform ation fo r constructing a linear programming 

matrix.

4.2 The Case Study Area

Maize is produced in every region in Ghana. Most regions in Ghana produce and 

consume maize as a m ajor staple food crop. A study that analyses and dem onstrates the 

im portance of ensuring a maximum, continuous and sustained income level fo r maize 

farmers and the role o f maize in food security in Ghana is therefore necessary fo r many 

parts of the country.
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This study is conducted in the high maize producing districts in the Central Region 

o f Ghana. The reasons fo r choosing the study site are as follows. The Central Region is 

a large maize producing region in the country. It was the fifth  largest maize producing 

region in the 1990s and the forth in the year 2000. The main maize producing districts in 

Ghana produce an average o f about 10,000 metric tonnes per annum (MOFA, 2000). Five 

districts in the Central Region fall w ithin th is category. It therefore has the potential o f 

increasing maize production.

Increasing maize production is critical fo r the Central Region because they consume 

a lot o f maize in d ifferent form s such as ‘kenkey’, porridge and ‘banku’. As such, increased 

maize production can improve the food security situation in the region. It can also help to 

further reduce the poverty level, which had experienced large fa lls from 1987/88 to 1991/92 

(Ghana Statistical Service, 1995a). The Central Region was also chosen based on the fact 

that the researcher is fam ilia r with the region, having done earlier research there, and it 

was accessible considering time and resource availability.

The Central Region has a population of about 1.2 million people in 1998 w ith 3,144 

square kilometers o f land under cultivation, and has Cape Coast as its capital (see Ghana 

map on next page in Figure 4.1). Tem peratures range between 24°C and 32 °C, humidity 

is 60% and rainfall is bimodal, which supports production in two seasons fo r most parts of 

the region.

The Central Region has three main agro-ecolog ica l zones: Coastal, Forest and 

Transition zones. It has 12 adm inistrative districts (following the political districts) and 

maize is produced in all the districts, though the volume of production varies considerably. 

Maize is termed the 'main crop' and is a major staple food in most parts of the Region. 

Some districts such as Mfantsiman and Agona produce as well as consum e a lot of maize, 

while a few  districts such as Assin, Upper and Lower Denkyira produce a lot o f maize fo r 

sale, consuming only a little with the rest being marketed. The people of the latter districts
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Figure 4.1 The Map of Ghana Showing the Central Region
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consume mostly fu fu  which is made from cassava, cocoyam and plantain. From among 

the high maize producing districts, three districts were random ly selected fo r the analysis 

namely: Agona, Assin and M fantsiman districts.

4.3 Methods of Data Collection

4.3.1 Sampling Procedure

A m ultistage sam pling method was used to select the farm ers fo r the study. Data 

from the Policy Planning, Monitoring, and Evaluation Departm ent (PPMED) o f the Ministry 

of Food and Agriculture (MOFA) showed the low and high maize production districts in the 

country. S ince this study focuses attention on the potential of the maize enterprise in 

relation to other enterprises, the high maize production districts were considered. Out of 

the high maize production districts, three districts were randomly selected: Agona, Assin, 

and M fantsiman districts. The Agona and Assin districts fall under the forest zone while 

the Mfantsiman district fa lls w ithin both Coastal and Transition zones.

Five villages/tow ns were random ly selected from each district. From each o f the 

five villages, 7 farm ers were interviewed with the exception of one village in the Assin 

District where 6 farm ers were interviewed and another village in the Agona district where 

8 farmers were interviewed. In all, a total o f 105 farm ers were interviewed. The selection 

of the farm ers at the village/town level was on the basis tha t the fa rm er produced some 

maize. There was stratification in the farmers selected using farm size and gender as 

controls. A t least 3 of the farm ers interviewed in a village/town were women, resulting in 

at least 43% of the farm ers interviewed in each village being made up of women. The 

farmers fall w ithin three categories namely: large, medium and small scale, and farmers 

were randomly selected from all categories.

Figure 4.2 presents the sample distribution by gender. From the figure, about 45
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percent of the farm ers are fem ale and 55 percent are men. Farms that fall w ithin the large 

scale category had food crop farms of more than 5 acres (ranging up to 14 acres), medium 

scale is between 2.5 to 5 acres, and small scale is between 1 to 2.5 acres. The average 

farm sizes fo r the M fantsiman district are som ewhat sm aller than those in Assin and Agona 

districts because M fantsiman is a relatively poor district. Field sizes were obtained but the 

fie lds were not measured nor the density of each crop planted estimated. Table 4.1 shows 

the villages that were selected fo r the interviews in the various districts and the num ber of 

male and fem ale farm ers selected in each village. Farmers are m ore concentrated in 

smaller towns than the larger ones as trading and other commercial activities are prevalent 

in the larger towns such as Agona Swedru. Equal allocations o f farm ers in each village 

was used because inform ation on farm er population in each village/town was also not 

available to a llow  fo r proportional sampling, which requires that the population of farmers 

are known.

Figure 4.2. Sam ple  D istribution o f the R espondents by G ender
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Farm ers who have farm s less than 1 pole (a system of measure used in a num ber of 

villages which is equivalent to about three quarters of an acre) were not considered and 

were classified as hobby farm ers even though the farm ers do not regard the ir farm s it as 

such. “M icro” farms would be an appropriate way of referring to these category of farms. 

These farms are purely subsistence and hardly have any surplus produce fo r sale. They 

do not expand the ir farm  enterprises and remain the same from year to year, with very little 

resources to work with. Enterprises o f these farms cannot effective ly be included in this 

study as determ ining the relative profitability of d ifferent enterprises is one o f the objectives 

of the study.

Table 4.1 Sample Distribution of Respondents by District and by Gender

District V illage
Sample

Male Female Total

Assin

Akonfudi 4 3 7
Breku 4 3 7
Manso 4 3 7
Damang 4 3 7
Akropong 4 3 7

Agona

Kwesiktim 4 : 3 7
Swedru 4 2 6
Nyarkrom 4 3 7
Msaba 3 4 7

Nkum 4 4 8
Mfantsiman Nsuetyir 4 3 7

Mankesim 4 3 7
Duadze 4 3 7
Krofu 4 3 7
Ekumfi-Abor 4 3 7

Total 59 46 105
Source: Field Survey, 1998

4.3.2 The Survey Exercise

The survey was conducted including farm ers who grow maize as an individual crop 

or as an intercrop in the study area. An interview schedule was designed fo r data
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collection to capture the main variables in the model to ensure the achievem ent o f the set 

objectives of the study. The interview schedule is reproduced in Appendix I. The use of 

interviews made it possible to make observations and clarify issues emerging with 

respondents. The interview schedule was pre-tested on 15 farm ers (both men and women) 

in the study area and refined before the actual data collection exercise.

The method o f data collection was rather expensive and time consum ing. However, 

it ensured that quality data was obtained firs t-hand fo r the  analysis. The exercise was 

som ewhat participatory in approach because the researcher has a farm ing background and 

could identify with the farm ers in a particular way. Most of the farm ers were very desirous 

to discuss the ir farm  work w ith a fem ale researcher and the wom en farm ers w ere especially 

delighted to discuss the ir concerns and problems with a wom an who they perceived to 

understand the im portance o f household food security and who had once been a farmer. 

They were even more pleased to realise that the researcher pursues issues that pertain 

to promoting agricultural productivity among women. The choice o f the survey method 

allowed selected sta ff o f the Ministry of Food and Agriculture, who were trained by the 

researcher, to partic ipa te  in the data collection activity. An undergraduate research 

assistant was also employed fo r the purposes o f data collection. The field assistants were 

closely supervised and the schedules they adm in istered were exam ined fo r clarity, 

consistency, accuracy and com pleteness o f the ir entries.

The data collection was a challenging exercise. Several visits had to be made to 

some villages in order to get in touch with the farm ers and to obtain com plete information 

where there has been omissions or unclear inform ation. Most of the farm ers were followed 

to their farms in order to carry out the interview with them. Each interview lasted between 

45 minutes and 2.5 hours and we left some villages very late in the night. Each completed 

schedule was cross-checked, and reviewed several times to ensure data precision and 

accuracy in data entry and analysis.
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4.3.3 Description o f Survey Data

There were structured, sem i-structured and open ended questions used fo rth e  data 

collection, making it possible to collect both qualitative and quantita tive data. The 

respondents were allowed to describe, where desirable, some of the realities on the farm. 

They gave detailed description of the ir processes and problems in d ifferent areas of their 

farm ing activities w ithout restriction and expressed their major concerns no t only on 

situations they were asked about but also on issues of general interest to the farmers.

The data is mostly primary and collected from a survey but secondary data were 

also collected. Data were collected and organized on prices, crop yields, cash investments 

in the farm  enterprise, fertilizer use, level and use of other resources, and farm  size, among 

others. Data was also collected on the dem ography of the farm ers and the ir household 

characteristics.

Hanf (1989) stressed tha t the best real data sources can provide only a small 

fraction o f the data which is needed to form ulate a linear programming model. There are 

only very few  data, he said, which may be directly derived from  farm  reports, which are 

labour, land and aggregate capital, and in some cases the yield o f some crops, which 

sometimes need to be modified in modelling. As such, a lot of the inform ation used in the 

LP model building in th is research are from the survey results, but some are arrived at after 

making some calculations and other considerations.

The data is m icro-level data. If research intends to make inferences from a model 

regarding individual behaviour, then a micro-level specification is generally preferred 

because aggregation can introduce bias in coeffic ient estim ates and could also result in 

unrepresentative param eter estimates and poor forecasting ability. (Park and Garcia,

1994). A ggregation  has received considerable attention particularly in the demand 

literature, focussing on the conditions under which it is possible to treat aggregate 

consum er behaviour as if it were the outcom e of decisions of a s ingle maximizing
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consumer. These conditions are derived because inform ation does not exist on individual 

consum er expenditures (Deaton and Muellbauer, 1980).

Secondary data fo r the linear programming model were also collected from 

Extension and PPMED Departm ents o fth e M O F A  in Cape Coast and Accra, including area 

cultivated, yield, production, w holesale and farm -gate prices (regional averages) of some 

major crops fo r the Central Region and at the national level. The secondary data validates 

as well as com plem ents the primary data. SPSS statistical and M icrosoft Excel softwares 

were used fo r data entry, descriptive analysis and calculations to obtain per acre values 

fo r build ing the linear programming matrices. The linear programming matrices were 

solved using Quattro Pro spreadsheet software.

Maize farm ers' net income is affected by the price they obtain fo r the produce, the 

level of output, the prices of substitutes, price of inputs and other costs of production. The 

amount of capital available to the farmer, level o f investm ent in the farm, size o f farm, and 

level of input use provide insights into farm er decision making process. Collecting data on 

the level o f input use is to show w hether or not recom mended quantities of inputs such as 

fertilizer and herb ic ides are applied by farmers. The availability of storage facilities and 

other infrastructure a ffect the price the farm er obtains fo r maize because it determ ines the 

time of sale. The price of maize and ease of producing other farm products determ ines the 

ability to switch resources from maize production to the production o f other crops.

B. Survey Results

An im portant part of the analysis in this research is a detailed qualitative, descriptive 

analysis of the socio-econom ic characteristics of the farmers. The second part is the 

empirical analysis. It is d ifficu lt to assess the views of farmers w ithout a thorough 

qualitative analysis and a study of their socio-econom ic circumstances. The qualitative 

analysis helps explain the quantitative results and categorize farmers fo r the linear
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programming analysis and simulation.

The dem ographic characteristics o f the farm ers are presented by gender The 

d ifferences and sim ilarities between male and fem ale farm ers are discussed in terms of 

th e ir farm  sizes, types of crops grown, input use levels, yield and output levels. The 

responses o f male and fem ale farm ers to agricultural policies are studied, making 

inferences from the  choices these farm ers make in response to policy shocks such as 

changes in prices of inputs (eg. fertilizer). The perform ance of male and fem ale farmers 

who received agricultural assistance are analysed.

Agricultural assistance w ere provided by the Ministry o f Food and Agriculture, 

Adventist Developm ent and Relief Agency (ADRA), Sasakawa Global 2000 (SG2000), and 

the Central Developm ent Commission (CEDECOM) whereby inputs such as seed, fertilizer, 

herbicides, cashew seedlings and in some cases, technical assistance are provided to the 

farmers. The term “agricultural assistance” will be used interchangeably w ith participation 

in agricultural program m es/projects. The farm er characteristics and differences in resource 

endowm ent and use by gender and participation in agricultural program m es were utilised 

as the basis fo r identifying the groups of farm ers to be used fo r the linear programming 

analysis. The selection o f the groups o f farm ers is discussed in further detail in section 4.9.

4.4 Farming Systems in the Central Region

The farm ers in the study area engage in both on-farm and off-farm  activities, but 

mostly in farm ing activities. Off-farm  work is done to provide additional income fo r children 

education, clothing and to serve as financial security in the cases of funerals and 

unforseen expenditures. Some of their off-farm  activities are trading, teaching, carpentry 

and palm oil production.

The farm ing system that characterizes the Central Region can be term ed as maize- 

based, with cassava, plantain and cocoyam being important crops. In two villages in the
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Mfantsiman district, garden-eggs (or egg plant) is the most im portant crop, with maize, 

cassava, and other vegetables being in the cropping system. O ther food crops in the 

region include yam, pepper and tom atoes.

Maize is e ither grown as an individual crop or in com bination w ith other crops; in 

a lm ost any combination. W hen maize is grown w ith vegetables, the maize is usually 

planted early, harvested and then the vegetable is planted on the field. This is known as 

relay cropping. A few  o f the farm ers planted tom atoes under the maize (known as inter­

cropping) in which case the farm is thoroughly w eeded during the harvesting o f the maize. 

The farm ers also engage in the production o f tree crops and other perennial crops such 

as pineapples. The tree crops grown in the area include cocoa, coffee, citrus, and oil palm.

As mentioned earlier, all the farm ers surveyed planted maize, and though the size 

of farms differed from  farm er to farm er and between male and fem ale farmers, farm ers of 

both genders grew sim ilar crops. The crop com binations selected fo r analysis are shown 

in the Chapter Five.

Due to shifting cultivation and mixed cropping, most farm ers only plant maize on 

the same plot once or tw ice and then move to ano the r location. Cassava, plantain and 

other crops which w ere planted with maize occupy the land a fte r the maize is harvested. 

The farm er moves back to the land to p lant maize a fte r harvesting the cassava in the 

following year. For the farm ers planting tree crops and other perennial crops, the land is 

gradually held perm anently after a few  cropping seasons. Farmers generally refer to tree 

crops and perennia l crops as ‘projects’, and these projects constitute the ir assets and 

security fo r the future.

A num ber of export crops are being introduced to the farmers such as black pepper, 

cashew and acacia. The farmers have little inform ation about marketing of these produce. 

They also have to w ait fo r about three years before these crops are harvested. The 

income from maize, most farmers have confirmed, is quick and regular. Considering the
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small land holdings of a majority of the farmers, programmes tha t prom ote the cultivation 

of cashew and acacia may not benefit small scale farm ers who have lim ited access to land. 

Holding the land w ith perennial crops leaves some of the farm ers landless and may have 

implications fo r food security.

Irrigation is not practiced in the area, except that some vegetab le  farm ers do 

manual watering with buckets at the early stages of the crops. Neither do the farm ers have 

drainage systems in place to guard against floods. This lack o f irrigation and drainage 

systems has resulted in complete crop fa ilures in some seasons when there was not 

enough rain or when there has been too much rain.

4.4.7 Seasonality

Maize is produced tw ice a year (i.e. in both m ajor and m inor seasons) in most parts 

of the Central Region. However, only one season is possible in certain areas where rainfall 

is unimodal in its distribution. The major season is the main season fo r planting most crops 

because it is usually characterized by suffic ient rainfall. This season begins as early as 

January and ends in August. The first maize (or early m aize)1 is planted at the beginning 

of March and planting may continue till May (i.e. late crop). Staggered planting is practiced 

whereby a farm er plants some maize in March, some in April and some in May, depending 

on how much land preparation was done before the season began and prevailing rainfall 

patterns. A no the r reason fo r planting maize at d ifferent tim es is to insure against crop 

failure. There are tim es when the rains fail fo r the early m aize and all the crop is lost. 

Sometimes, people have to replant the whole farm if they are to obtain any harvest. There 

is a high elem ent of risk in farm ing and farm ers are known to be risk averse.

The latest maize fo r the major season is harvested in August and the m inor season

'T h e re  a re  s w a m p y  a re a s  w h e re  m a iz e  ca n  b e  p la n te d  a s  e a r ly  a s  D e c e m b e r  b u t th is  is  n o t th e  
u sua l p a tte rn .
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planting starts in Septem ber. The m inor season is rather short, has a short period fo r 

planning and tight working schedules are needed. Farm sizes are sm aller fo r the minor 

season because farm ers do not have as much time fo r land p reparation  as the time 

available fo r the major cropping season. Rainfall in the m inor season is light and a number 

o f farm ers do not undertake new farm  projects, devoting most o f the ir time and other 

resources to m aintaining the cassava, plantain and cocoyam tha t were cropped together 

with the maize during the major cropping season. Yields are generally lower and sm aller 

technical coe ffic ien ts  are appropriate fo r the m inor season. The m inor season ends in 

December. Due to the differences in the cropping patterns in the m ajor and m inor 

seasons, the question o f seasonal resource availability becom es important.

4.4.2 The Importance o f Maize to Farmers

Every year, a lm ost all farm ers interviewed grow some maize in the tw o cropping 

seasons. V isits to the farm ers and dialogues with them revealed the reasons why they 

always grow some maize in every cropping season. Maize is the ir main or traditional crop 

and they grow some am ount of it no m atter w hat crops they w ant to focus on. To a few  

women farmers, maize is described as a 'good mother' They wondered how they can take 

care of the food needs of the home w ithout maize from their farms. Buying maize, some 

farmers said, is a very undesirable situation fo r them and they produce the ir own even if 

the yield is low. Maize availability to these farm ers give them assurance of food security. 

It is the m ost im portan t cereal crop and the major staple food, not only in the Central 

Region, but in most parts of the country.

Traditional and cultural beliefs of the people cannot be ignored in assessing why 

they farm the way they do. There also exists emotional attachm ent to certain crops which 

are grown w ithout any econom ic consideration. Among most farm ing fam ilies in Ghana, 

maize is always produced every year with the main reason fo r its production being fo r food
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security. They cannot bear purchasing maize as farmers. They are therefore disappointed 

when some of them have to buy maize fo r consum ption when the ir stock is finished. Some 

farm ers said they reduce consum ption levels and switch to the consum ption o f other farm 

produce because it is very undesirable fo r them to buy maize.

For financial security, maize is grown because it is quick maturing, brings quick and 

regular income, and can also be stored and sold w henever financial needs arise. Export 

crops serve a d ifferent purpose, in tha t they bring in a bulk o f money only once in a while. 

Farmers would rather have money coming in regularly and uniformly.

There were a few  large scale poultry farm ers in the sample. These farm ers grow 

maize to use as feed fo r the chicken and the rest fo r home consumption. They do not sell 

the maize. Their income is from the proceeds o f the sale of the birds.

4.4.3 Land and Land Tenure Systems

The following types of land ownership were found in the study area: 

i Family land ownership: the farm er pays no rent on the land (see Table 4.8) They

are referred to as ‘not applicable ’ in the table as they do not pay anything.

ii. Purchased land: the farm er had bought the land and therefore pays no rent on the 

land.

iii. Rented land, here the farm er pays a fixed am ount fo r using the land in the form of 

rent.

iv. Shared Cropping: this is prevalent among farm ers in the sample. It is the system 

whereby output is shared between the farm er and the land owner. There are two 

types of share cropping practiced in the area known as abusa and abunu. In the 

abusa system, the output is divided into three parts and the farm er keeps two- 

thirds, giving one-third to the landowner. In the abunu system, the output is divided 

into two equal parts between the farm er and the landowner. In the abunu and
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abusa system, the land does not belong to the farm er (refer to Table 4.3 fo r 

distribution). He only farms on it and the produce is shared with the landlord. 

Family land forms the main type of land ow nership. A bout 46 percent o f the 

farm ers use only fam ily land. Another 19 percent have a greater proportion of land holding 

as fam ily land but have other types of land ownership system (rented, purchased and 

sharecropping) (see Table 4.2). A bout 31 percent of the farm ers have at least part of their 

land being under the share cropping system. Purchased land is the m ost uncomm on type 

o f farm land ownership. Those who use rented land pay a fixed m ount of money fo r a 

cropping season, a year, or as agreed upon between the farm er and the land owner.

Table 4.2 Types of Land Ownership in the Study Area
Ownership Type Frequency Percent

Family land 48 45.7

Share cropping 16 15.2

Rent 13 12.4

Family/ Share crop 8 7.6

Rent/ Family 7 6.7

Rent, Share cropping 5 4.8

Family, Share cropping 3 2.9

Purchased land 3 2.9

Rent, Family, Purchase 1 1

Not Filled 1 1

Total 105 100
Source: Calculated from  Field Survey, 1998
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Table 4.3 Terms of Payment for Land Use in the Central Region of Ghana
Terms Frequency Percent

Not Applicable 50 47.6

Pay fixed am ount/ leasehold 23 21.9

Share cropping: Abunu 13 12.4

Abusa 10 9.5

Abusa. abunu 6 5.7

Rent/ Share Crop: Abunu, fixed am ount 3 2.9

Total 105 100
Source: Calculated from Field Survey, 1998

4.4.4 Fertilizer Usage

Of the total respondents, 54 percent reported to have used fertilizer in 1998. The 

remaining farm ers either never used fertilizer, or have once used it but stopped fo r different 

reasons. Some reasons given fo r not using fertilizer include:

a. I cannot afford it';

b. “ I am not in terested” , They are simply “not interested” , some due to ignorance and

others due to conservative beliefs.

c. “The price is too high”

d. “Fertilizer spoils my crops” ; These farm ers claim that the food does not taste well

when they apply fertilizer to the crops. Further, cassava is reported to get rotten 

when fertilizer is applied to it.

e. “My land is fertile and does not need fertilizer'; and

f. “I have no knowledge about it”

The farm ers were also asked w hat they would do if the price o f fertilizer increases. 

Twenty-six percent of those who were currently using fertilizer said they will stop using it, 

28 percent said they will reduce the am ount used, while 39 percent said they will still buy 

it. S ixty-five percent of those who w ere not using fertilizer reported that they were not 

interested. W hen asked what they would do if the price decreases, 68 percent of users
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said they will increase the am ount used and if possible, use recom m ended quantities. 

Am ong those who were non-users, 35 percent reported tha t they will try using it though 

they have never used fertilizer. These responses were not based on econom ic 

calculations. However, the implications of price being the main reason fo r lack o f interest 

in the use of fertilizers is tha t a decrease in the price of fertilizer will undoubtedly result in 

increased use.

The male fertilizer users reported higher yields fo r maize and vegetables than those 

who do not use it. However, the wom en farm ers output levels did not fo llow  this pattern. 

Those who did not use fertilizer had higher yields fo r maize than those who used it. This 

may be explained by the fact that m ost of the wom en who farm on a large scale, farm on 

m ore fertile lands, leading to higher yields w ithout the use o f fertilizer. The output of 

cassava, cocoyam and plantain do not depend much on fertilizer application. Fertilizer is 

applied to these crops only when they are inter-cropped with maize or vegetables.

The yield o f the various crops are presented in Table 4.4. W eight conversions of 

the Standard Board are as fo llow s: 1 m inibag o f maize is 50kg, 1 m inibag o f cowpea is 

54.5kg, and 1 m inibag of cassava is 45.5 kg. (MOFA/GTZ, 1997). The output from plantain 

that is mixed with maize is almost equivalent to that of individually-cultivated plantain 

because the plantain quickly becomes an individual crop once the maize is harvested.

It must be noted that the behaviour o f the farmers is very diverse, and the central 

tendencies are being used fo r the purposes o f discussion. It was observed that those who 

used fertilizer also spent more money on farm tools than non-users. Fertilizer users 

received very little loan fo r their farm ing activities in the farm ing season o f 1998, yet they 

obtained more income out of farm ing activities than the non-fertilizer users. This implies 

that the use of fertilizer results in higher incomes fo r farmers.
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Table 4.4 Crop Yields in the Study Area for Major Season of 1998*
Crop Male Female With Assistance Without

Assistance
individual Mixed Individual Mixed Individual Mixed Individual Mixed

Maize (Mini-bags) 15 12.5 13 11.5 13.5 12 11.5 10

Minor Season Maize 11.5 11 10.5 10 10 9 8.5 8

Cassava (Mini-bags) 20 17 23 18 23 18 24 17

Plantain (bundles) 240 150 230 160 150 112 225 154
Cocoyam (bags) 12 12 18 18 22 12.5 22 12.5
Tomatoes (crates) 45 40 56 52 42 34 53 29
Pepper (Mini-bags) 24 18 34 25 40 32 45 24
Garden eggs (Mini-bags) 160 115 60 52 145 85 120 95

Cowpea (M ini-bags) 5 4 6 4.5 6 2.5 4 3
S o u rc e : F ie ld  S u r v e y ,  1 9 9 8

"These are the total weighted averages

4.5 Major Problems Identified by Farmers

Lack of su ffic ien t funds fo r farm ing activities was the m ajor problem  identified by 

farmers in the Central Region. Eighty percent o f the total respondents said they have a 

problem with capital. Problems related with input acquisition w ere expressed by 34 percent 

of the farmers. Input related problems are directly linked w ith the problem  o f insuffic ient 

funds as it determ ines the purchasing power fo r acquiring inputs. F inances are also 

needed fo r hiring labour (for clearing, w eeding and harvesting o f crops), renting land and 

construction o f storage facilities.

Marketing problems come in the form o f non-availability o f transport to  convey 

produce to the m arketing locations, poor roads leading to and from  the farm ing villages, 

and m oney to pay fo r transport charges. Som e o f the farm ers sell the produce on credit 

and paym ent becom es a problem. O ther farm ers com plained o f lack o f available and 

ready market. A lm ost all the farmers expressed marketing difficu lty in one way or the 

other. Seven farm ers mentioned the problem o f transportation.

Labour related problems form another principal problem area (see Table  4.5). 

Again, the money fo r hiring labour and the problem o f high cost o f labour was expressed
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by 41 percent o f the respondents. Fifteen percent said tha t labour is not a lways available, 

w hile 30 percent said that the labourers are not reliable. Many o f the labourers could 

prom ise coming to weed and not show up at all, and yet others will take advance paym ent 

and refuse to do the work.

Table 4.5 Problems of Mobilizing Labour
Problem Frequency Percent

None 12 11.4

Financial (to hire and feed) 29 27.6

Labourers are not reliable 25 23.8

Labourers are not always available 16 15.2

Expensive / Scarce 11 10.5

Labour very expensive 3 2.9

Scarce and not reliable 7 6.7

Other 1 1

Total 105 100

4.6 Demography and Social Status of Respondents

The respondents mainly fall w ithin the ages of 41 to 55 years o f age, w ith this range 

accounting fo r 43 percent of all respondents. Eleven percent are under 30 years of age, 

28 percent are between 30 and 40 years, and the oldest farm er was a man who was 80 

years old. It is encouraging to find tha t a few  are young industrious farm ers who have the 

ability to improve upon the ir farm ing activities if measures are put in place to improve their 

performance, such as appropriate policy, developm ent o f rural infrastructure, and other 

incentives fo r farming.

The average size of a household is 8 persons, while household econom ic farm 

labour force (people who are available to work on the farm as fam ily labour) is 3 persons. 

Eighty seven percent of the respondents said they were married. Only one man said he 

was divorced, while 8 fem ales reported to be divorced and 5 women were w idowed (Table
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Significant d ifferences were found in the access to education among the farm ers 

by gender. About 46% of the women never had any formal education (i.e. never went to 

school), compared to only 3 male farm ers (i.e. 0.05%). Among the women, 11 had just a 

primary school education, and 2 had a college education (Table 4,6). One male farm er 

had a university degree, 6 attended College, and another 6 had o ther form s o f h igher 

education, whereas only 2 women went to college.

Adesina and Djato (1994) concluded from a study in Cote d'Ivoire that the issue of 

w hether farm er education s ignificantly enhances effic iency in production is debatable. 

However, education enhances fa rm e rs  abilities to m anage the farm more e ffic ien tly  as 

they are able to keep simple and good records if they are encouraged to do so. Again, 

women are the most affected in this area. The respondents were mostly Christians (87 

percent). Ten farm ers were moslems and 3 were o f other religious backgrounds (see 

Table 4.7).

4.6).

Table 4.6 Level of Education of Respondents

Level o f education
MALE FEMALE

Frequency Percent Frequency Percent

Never had formal education 3 5 21 46

Primary school level 10 17 11 24

Middle school level 28 48 8 17

Secondary (0  & A) levels 5 9 3 7

College (Teacher, Technical, Vocational) 6 10 2 4

University degree 1 2 0 0

Other 6 10 1 2

Total 59 100 46 100
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Table 4.7 Marital Status and Religion of Farmers in the Central Region of Ghana
Male Female Total

Freq. Percent Freq. Percent Freq.

Marital

Status

Married

Single

Divorced

W idowed

57

1

" If 

0

97

2

2

0

30

3

8

5

65

7

17

11

87

4 

9

5

Chrtatian 51 86 41 89 91

Religion Moslem 5 9 5 11 10

O ther 3 5 0 0 3

4.7 Gender Issues Among Respondents

Three categories o f wom en were identified: i) wom en who are co-working with the ir 

husbands but have the ir own farms as well; ii) wom en fo r whom the husbands clear the 

land and they  take over the farms fo r them selves; and iii) wom en w ho are purely 

independent as is the case o f w idows, polygam ous marriages, the divorced or when the 

husband has travelled fo r an extended period o f time (such as when he is a migrant). 

W omen in G hana bear the primary responsibility o f food production and devote a greater 

proportion o f the ir farm produce fo r home consumption. It was therefore critical to ensure 

that wom en are well represented in the sample fo r a thorough gender differentia l analysis 

to be undertaken

The distribution of farm sizes according to ranges are shown in Figure 4.3. Majority 

o f wom en farm er fall w ithin farm sizes up to 2.5 acres while majority o f male farm ers fall 

w ithin the category of 2.5 to 5 acres.
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Figure 4.3 Food Crop Farm Sizes of Respondents by Gender (1998)

mm  m a le  

Hill FEMALE

Size o f  Farm s

The am ount o f maize harvested d iffers significantly by gender (see Figure 4.4). No 

female farm er had total maize harvest o f over 50 minibags. The distribution fo r the male 

farmers looks normal while tha t o f fem ales is skewed to the right, show ing that as the size 

of harvest increases, the num ber of wom en in the category is reduced. Promoting fem ale 

farm enterprises may improve rural household food security situation in Ghana. There is 

evidence that the am ount of maize harvested depended strongly on the size o f the food 

crop farm, the am ount o f money the farm er said he/she set aside fo r farm ing purposes at 

the beginning o f the year, and gender.
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Figure 4.4 Maize Harvest by Gender

I 1 0 .
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G e n d e r o f R e s p o n d e n t

Some intra-household issues were addressed in the survey. It was found that some 

families make decisions together as a unit while others did not. The relationship among 

the fam ily members and the nature of the farm ownership arrangem ents determ ine the 

amount o f food contributed by each m em ber towards household consum ption. As 

mentioned earlier, some of the women are single m others, w idows or with absentee 

husbands. These wom en do everything on the ir own w ith no assistance from  a husband. 

A man in the Agona district referred most of the questions addressed to him to his w ife to 

answer. The wom an was well informed about all the farm activities: resource use, harvest 

information, income, time of planting and others. She also had a farm which belonged to 

her and the husband helps her on it. There was a farm er whose w ife does not go to the 

farm at all because she had a d ifferent profession. Though some of the w ives of male 

farm ers may be traders, they do help on the farm once in a while.

Seven women (15% of the women respondents) said the ir husbands help them in 

clearing the land and in planting the crops, and 12 women said the ir husbands help in all
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aspects of the farming. W hen the husband clears the land fo r the w ife to the planting 

stage, the woman takes over from there and has autonom y over the farm. The output and 

proceeds from these farm s belong to the woman and she decides w hat to do with it. 

However, the wom en use a g rea te r proportion of their output as food fo r the household 

than men do In the male enterprises, the wom en usually undertake the marketing o f farm 

produce. The situation varies depending on w hether the man is m onogam ous or 

polygamous; a few  of the men interviewed said they had more than one wife. In 

polygam ous situations, the woman uses even more of her farm produce as food because 

she has to provide alm ost all the food fo r her own children w ith the husband probably 

helping only once in a while.

Over 50 percent of the farmers had never applied fo r a loan. Only 6 women in the 

sample used herbicides. One lady quite honestly said she did no tw eed  one o f her farms 

in the major season of 1998 because there was no fam ily labour nor money available fo r 

hired labour. She did not access her resources at the beginning o f the year in order to 

farm according to her capacity.

S ignificant differences were found in terms of institutional support by gender which 

need to be researched into in detail. An im portant feature observed is tha t only 17 percent 

of the women received assistance from an agricultural institution while as many as 42 

percent o f the  men received some assistance (Table 4.8). This explains w om en’s low 

access to agricultural inputs and limited use, leading to low crop yields, and seems to 

suggest tha t policies are usually targeted at men and most wom en farm ers hardly receive 

any assistance at all. The distribution of agricultural institutional assistance is highly biased 

against women farmers.

The resource availability and use levels are also d ifferent by gender and fo r the 

farmers who participated in agricultural programmes and those who did not. The 

characteristics of the farmers by gender and by participation in agricultural programmes are
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presented in Table 4.9 and 4.10 below. Farmers who have contacts w ith Agricultural 

Extension Agents also seem to strive better than those who were not in contact with them.

Out of the 33 farm ers who received assistance, only 3 did not apply fertilizer on 

the ir farm. This means that the application of fertilizer and adoption of improved farm ing 

practices is dependent on w hether o r not the farm er has agricultural assistance as the 

assistance makes inputs more readily available to the farm er. The situation is rather 

serious fo r wom en farm ers as all the fem ale farm ers who participated in agricultural 

programmes also applied fertilizer on their farms. Those wom en who did well w ithout 

assistance are those who had good lands. But the quality of these lands are eroding fast 

and one questions w hat the situation w ould be in the future. El-Hajj and Saade (1992), 

emphasized tha t the rate of fertilizer applied to maize should be increased. A close look 

ought to be taken at the degree to which wom en are included in agricultural projects o f the 

Ministry of Food and Agriculture, and NGOs such as the SG2000, ADRA and CEDECOM. 

Leaving out the wom en in these programmes have serious implications fo r food security 

of the fas t growing population of Ghana.

Table 4.8 Access To Agricultural Assistance and Other Inputs by the
Respondents Presented by Gender

MALE FEMALE Total

Access to Credit
yes 13 7 20
no 46 39 85

Maize Treatm ent before storage
yes 45 25 70

no 14 21 35
n/a* 0 1 1

Use of herbicide
yes 26 6 32
no 33 39 72

n/a* 0 1 1
Assistance from Agric Institution yes 25 8 33

no 34 37 71

Application of Fertilizer in Major
yes 35 22 57

Season 1998 no 24 24 48

Source: Calculated from Field Survey, 1998 
* n/a means ‘not applicable’
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Table 4.9 Characteristics of Farmers By Gender
G ender of Respondent

MALE FEMALE Total

Quantity o f fertilizer used 1.4 0.9 1.2

Household labour population 3.3 3 3.2

Household population 8 8.3 8.1

Money available fo r farm ing last year 428898 182565 320981

Acreage o f maize 3.5 2.1 2.9

Maize harvest in mini bags 29.6 12.2 22

Maize consumed in mini bags 4.9 3.6 4.3

Table 4.10 Characteristics of Farmers Who Participated in Agricultural 
Programmes and Non-Participants_______________

Participation in Agricultural 
Programmes

Yes No Total

Quantity of fertilizer used 2.0 0.8 1.2

Household labour population 3.8 2.8 3.2

Household population 8.9 7,8 8.1

Money available fo r farm ing last year 303940 328792 320981

Acreage of maize 3.0 2.9 2.9

Maize harvest in mini bags 26.3 20.0 22.0

Maize consumed in mini bags 5.4 3.8 4.3
Source: Calculated from Field Survey, 1998
Note: A minibag of maize weighs approxim ately 50 kg.

4.8 Selection of Groups of Farmers.

In this study, groups of farm ers are also known as representa tive  farmers. 

Representative farm s are composite or hypothetical farms which are representative of 

some population. Seini (1985) noted that it is impractical to prepare a farm plan fo r every 

farm in a region or even a sample of farm ers when the numbers involved are large. Meyer 

and Zyl (1992) said the first problem is to identify hom ogeneous groups o f farm ers (i.e. with 

sim ilar farm size, yields, and costs per acre). Barnard and Nix (1979) added tha t there 

should be homogeneity in at least some o f the major resources. Monke and Pearson
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(1990) mentioned some sources of heterogeneity in farm s as d ifferences in farm size and 

differentia l access to resources. They stated that production estimates can be used as a 

basis fo r defining farm er groups. The farm er groups identified fo r this study fall into groups 

with hom ogeneity in input types and amounts, yields, unit cost of production and other 

resources.

The respondents in the case study area were first divided into two m ajor groups: 

male and fem ales. A m ajor blow on farm ers in Ghana as a result o f the SAP was the 

removal o f input subsidies which existed fo r fertilizer and other farm inputs. The question 

is ‘does the removal of subsidies have significant impact on yields of m ajor food crops’? 

The answer can be found in analysing the enterprises o f fertilizer users and non-users to 

establish the differences between the perform ance of their farms. However, it was found 

out that all the fem ale  farm ers who were involved in agricultural projects put in place by 

MOFA, ADRA, SG2000 and CEDECOM used fertilizer. This leads to a clear division o f the 

farmers into another group, namely: those who received agricultural assistance and those 

who did not receive any agricultural assistance. This distinction will form a basis of policy 

recommendations on the impact of the SAP on food production.

S ignificant d ifferences in resource use levels were observed in the survey between 

those who received agricultural assistance and those who did not, as m entioned earlier. 

Those who did not receive any assistance had lower fertilizer use levels compared to those 

who participated in agricultural projects by the Ministry of Food and Agriculture or NGOs. 

Consequently, it is necessary to find out the perform ance of food crop enterprises by 

gender and fo r those who received agricultural assistance and those who did not, to see 

if there are any m ajor differences in the perform ance of their enterprises. There has been 

a long standing debate as to w hether fertilizer subsidies should be re-introduced or not. 

Policy makers are looking fo r actual facts from the field with specific recom m endations to 

enable them design policies that will promote the welfare of farmers.
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The groups of farmers earm arked fo r the base scenarios o f the optim ization 

analysis are according to gender and w hether the farmers had agricultural assistance (i.e. 

participated in agricultural projects). They are therefore in two m ajor groups namely: 

gender and participation in agricultural programme. The farm ers were firs t d iv ided into 

males and fem ales by grouping, and then by w hether or not they participated in agricultural 

projects.
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Chapter Five 
Method of Analysis

5.1 Chapter Overview

This chapter describes the linear programming model which was employed fo r 

analysis towards achieving the objectives of the research. It presents the layout of the 

linear program m ing model and its com ponents. These com ponents include activities, 

constraints, resource endowm ent levels, and consum ption requirem ents that are used in 

building the model The chapter starts w ith the theoretical fram ew ork and describes the 

model specification. To determ ine the num ber of labour-days required fo r each enterprise, 

cropping calendars are prepared. Crop enterprise budgets which constitute the gross 

margin analysis are then prepared and presented. The results of the survey was used to 

derive inform ation needed fo r building the linear programming model. Finally, the 

scenarios fo r sim ulation are described.

As shown in C hapter Four, both qualitative and quantita tive methods o f data 

analysis are used in this study; both methods are necessary as each reveals different 

aspects o f empirical reality. The qualitative description presented in C hapter Four gives 

the context fo r interpreting the quantitative data or estimates. As Patton (1990) suggests, 

one im portant strategy fo r conducting evaluation research is to em ploy multiple methods, 

measures, researchers and perspectives. The results of the socio-econom ic analysis 

become vital in interpreting the results of the quantitative analysis.

5.2 Theoretical Framework

M ost models which have analysed issues of concern to this study, have been 

econom etric in nature and have treated only single farm outputs on the production side,
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thereby neglecting the im portance o f treating multiple crop outputs, as mentioned earlier 

(Singh and Janakiram , 1986). Farmers in Ghana often engage in m ixed and multiple 

cropping, and linear programming makes such modeling possible.

L inear programming (LP) is a tool fo r solving optim ization problems (W inston,

1995). LP is one of the most frequently and successfully applied m athematical approaches 

to managerial decisions. It is a model developed to aid the decision m aker in determ ining 

the optimal a llocation o f the firm 's resources among the alternative products o f the firm. 

The model involves allocating scarce resources, which have alternative uses (competing 

products and activities) and have econom ic value, to the products and activities such that 

profits are maxim ized; or alternatively, costs are at a m inimum (Childress, Gorsky and W itt, 

1989). The allocation is done subject to constraints on availability o f the resources. It can 

be applied to agricultural and non-agricultural firms. As Howitt (1995) states, linear 

programming m odels are w idely used fo r agricultural econom ic policy analysis at the 

sectoral, regional and farm  levels.

The farm er has to choose the best crop enterprises and input com binations in order 

to meet fam ily needs, optim ize returns, ensure food security, and which leaves him with 

sufficient income to meet other financial needs. As farm ers have the option o f choosing 

among several crop(s) enterprises, they need to know the com bination of enterprises that 

yield the highest possible net farm returns and the risks associated w ith making this choice. 

The small-scale farmer, given his low resource base, will make production decisions and 

select crops tha t will ensure his livelihood.

The model has a strong attraction fo r applied analysis because of its practical 

approach. LP m odels are flexible in their response to policy changes and yield variation. 

The model is suitable fo r this study as it allows fo r simulation exercises to show the impact 

of d ifferent policy situations on d ifferent farm enterprises. Furthermore, the results provide 

the farm er with a practical decision making tool. According to Tegene, Huffman and
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Miranowski (1988), the decisions confronting each farm er at a po in t in time can be 

represented as a plan fo r capacity utilization - a llocating the available resources among 

alternative crops.

A lim itation o f linear programming modelling is the assumption tha t each additional 

unit o f ou tpu t requires the same quantity of input, and it does not account fo r the many 

instances o f dim inishing or Increasing marginal returns in farm production. W eather 

variability cannot be appropriate ly captured, especially in the com parative model. Also, 

detailed data fo r thorough recursive models are unavailable in a developing country such 

as Ghana where farm ers do not generally keep records o f the ir farm ing activities over the 

years.

5.3 Model Specification

The general model consists o f an objective function, a set o f constraints and non­

negativity restrictions. The model maxim izes total gross margins o f the various enterprises 

in each farm er category. The gross margins are discussed further in the subsequent 

sections. The gross margins are the revenues per acre in the season less the non-fixed 

costs fo r the season, since the fixed costs do not change w ith the level of production during 

the season.

In any linear programming problem, the decision m aker wants to optim ize some 

function o f the decision variables; the function to be optim ized is called the objective 

function (W inston, 1995). In this study, agricultural returns (gross margins) are being 

maximized. The coeffic ients of the objective function are the contribution of the enterprises 

to the farm ers’ profit.

The mathematical specification of the objective function is:

m
Maxim ize Z  = CjXj (Objective Function) . . .  (1)

M
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The maxim ization of profit is subject to the fo llow ing constraints:

m

< b-, (Resource constraint)  (2)

n

Qjk^jk > d k (Food consum ption constraint) . . (3)
k=1

xp > 0 (Non-negativity constraint)   (4)

( / ' =  1, 2 , . . .m ; j=  1, 2, . . . n) 

where:

Z is the sum o f gross margins of the various activities in the year,

C, is the gross margin per acre of t h e /h activity in the year, and

X, is the level or acreage of t h e /  activity in the year.

A,j is the requirem ent o f the i1h resource by an acre o f t h e / 1 activity in the year.

These are also known as the technical coefficients, 

b, is the level of the /1h resource available fo r the year.

QJk is the yield per acre of crop k in t h e / 1 activity,

XJk is the acreage o f the activity in which crop k appears in the year,

n is the total num ber of activities in which crop k appears (n=m if all the activities 

contain crop k), and

dk is the minimum quantity of crop k required by a household fo r consumption.

The specification of the objective function is consistent w ith Howitt (1995), Dittoh 

(1987), Chaing (1984), McCarl, Kline and Bender, (1990), and Upton (1987), among 

others. An 'activity’ as used here depicts a crop, crop combination, labour hiring, purchase 

of fertilizer, renting of land, consumption of output, sale of output, purchase of output and
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storage o f output.

Hazell and Norton (1986) stated that the problem is to find the farm  plan, which is 

defined by a set o f activity levels, that has the largest possible gross margin, but does not 

v io la te  any of the fixed resource constraints. The detailed inform ation containing the 

technical coeffic ients of the above a lgebraic statem ents are presented in the LP matrices 

or tableau. The technical coeffic ients are the coeffic ients o f the decision variables in the 

constraints. They reflect the technology used to produce d ifferent products. The Right- 

Hand Side (RHS) (which are the b/s) represent the quantity  o f each resource that is 

available.

The model has five specific constraints:

a. Land C onstra int: Land can be used in two d ifferent seasons o f the year namely:

m ajor and m inor seasons. Land consists o f farm ers’ own land and land tha t can

be rented.

b. Labour Constraint: consists o f fam ily and hired labour.

c. Capital Constraint: The capital constraint is divided into own and borrowed capital. 

Borrowed capital can be used in e ither the m ajor or the m inor season.

d. C onsum ption Constraint: depicts the consum ption requirements; the minimum

am ount o f output which should be produced in order to have enough food available 

fo r household consumption

e. Non-negativity Constraint: A sign restriction is associated w ith each variable, to

ensure negative production is not allowed. A t least the num ber of units o f an 

activity must be zero or positive.

The feasible region will consist of all input com binations that satisfy all the resource 

and consumption constraints as well as the non-negativity restrictions. The plan that 

maximizes the farm return also maximizes farm net income and returns to labour fo r the
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resources used. W interboer (1973) indicates that the value of the optimal solution is the 

maximum possible returns the farm er can obtain, given the resource constraints and price 

re la tionsh ips assumed in the problem. Farm er-specific data are used to establish the 

optimum values in this analysis.

The data requirem ents fo r the model are: 

available land, available field days 

input requirem ents and prices 

production costs 

yield levels and prices of output 

output requirem ents fo r consum ption adequacy 

The year 1998 is used as the base year because most of the data were collected in that 

year.

In a perfect m odel, each farm er is modelled independently w ith his or her own 

unique set of production conditions. However, when production conditions over an area 

are sim ilar then tha t area can be treated as one (Meyer and Zyl, 1992). In identifying 

homogeneous groups o f farmers, the sample was first divided into 2 m ajor groups: male 

farmers and fem ale farmers. The second grouping of farm ers is between those who 

received agricultural assistance and those who did not. Thus, a total o f fou r farm er groups 

were used fo r the analysis. Separate LP matrices are built fo r these fou r groups of 

farmers.

Land use, production, yields, prices, costs and gross margins are calculated and 

determ ined fo r each o f the fou r groups of farmers. A fte r selecting the major commodities 

produced in the area, the task is to assemble a linear programming matrix fo r the analysis. 

The food crops which compete fo r the land and other resources are identified in order to 

show the alternatives faced by the farmer. Meyer and Zyl assumed the supply of land to 

be perfectly inelastic thereby making land a constraint. They supplied all other inputs at
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a fixed cost. The model encourages crop diversification, making the results more realistic. 

It is a dynam ic or com parative LP model rather than a recursive one.

5.4 The Gross Margin

In building the LP matrix, the first step is to calculate the gross m argins per acre fo r 

each enterprise. The gross margin o f an activ ity is the  difference between the revenue 

from tha t activ ity  and the variable costs incurred in obtaining tha t revenue, usually 

expressed in per acre terms (Dent, Harrison, and W oodford, 1986). The general formula 

fo r gross margin (t t ) can be specified as:

where P is the price per unit, Y  is the yield in units per acre, and C is the cash cost (or total 

variable cost) in cedis per acre. This is also known as net agricultural returns. The gross 

margin can e ither be entered into the LP matrix directly in the objective function or it can 

be broken down into its com ponent costs and returns. W hen the gross margin in entered 

into the LP matrix as individual com ponents, any cost entered separately is subtracted from 

the cost tha t appears under the enterprise in question to avoid double counting. This is 

explained fu rther in the next chapter. The fo llow ing paragraphs in th is section explain the 

steps in arriving at the gross margins per acre fo r each enterprise used in the LP matrix. 

The enterprise budgets used are presented in Appendix III. The gross margin is included 

in the model in a disaggregated m anner (as costs and returns) to isolate the e ffects o f the 

different parts o f it. This is discussed in detail in Chapter Six.

Forthe farm, an income statem ent is usually prepared which item izes the expenses 

on one hand and all receipts (credit) on the other. Total expenses are subtracted from total 

receipts to determ ine net income. Income consists mainly of sale of farm produce while

/=  1 ,2 , ...n ^num ber of crops on the acre.
i= i
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expenses include purchases of agro-chem icals, seed and farm tools, cost o f hired labour, 

cost of renting land, and payment of interest rates on loan. According to Heady and 

Hopkins (1962), the net cash income is available fo r fam ily spending and fo r purchasing 

inputs fo r the next cropping season. It could also be invested outside the farm  business.

The gross margin is calculated fo r each crop enterprise and fo r the fou r groups of 

farm ers selected. The d ifficu lty noted by Heady and Hopkins is when some expenses 

apply partly to one enterprise and partly to another. Apportion ing the cost am ong the 

enterprises becom es a difficu lt task. This difficu lty was overcom e by collecting data 

specific  to the  crop enterprises. W here this was not possible, the values were 

d isaggregated among the d ifferent enterprises to which they apply. The cost o f farm tools 

such as cutlasses, hoes and earth ch ise ls is apportioned among the enterprises. The 

apportioning is done by taking into consideration which tools were used fo r the enterprises 

in question, how many were used per acre in a year, and the gender o f the farmer.

5.4.1 Activities

There are 15 crop enterprises under consideration fo r the male and fem ale farmers, 

the first two farm er groups, and they are made up o f individual crops and crop 

combinations. The crop enterprises and the notation used fo r them are presented in Table 

5.1. The male and fem ale farmers were found to undertake the same cropping activities. 

A minor d iffe rence  was found in that while women often combine garden-eggs with 

tomatoes, men usually combine it with pepper but both enterprises are undertaken by men 

and women. Only one of these enterprises was included in the matrices o f male and 

fem ale farmers. In addition, the combination of Maize/Cassava/Cocoyam  is more common 

among w om en farm ers than male farmers. It must be noted that both men and women 

farm ers do undertake all of the crop com binations presented in Table 5.1 w ith the 

exception of garden-egg/tom ato enterprise. The enterprises were selected based on the
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modal values. Simple data manipulations were performed after Crawford (1982) to select 

crop m ixtures based on the follow ing criteria: (i) importance; and (ii) frequency of 

occurrence or representativeness of crop mixture among farmers. Crops grown by only 

one or two farm ers were not considered.

Table 5.1 Male and Female Crop Enterprises and Their Abbreviation
IMo. Crop Enterprises Enterprise Abbreviation Season Grown

1 Major Maize Maj. M Major

2 M inor Maize Min. M Minor

3 M aize/Cassava M/Cs Major/M inor

4 Maize/P lantain M/Pt Major/M inor

5 Maize/Cassava/P lantain M/Cs/Pt Major/M inor

6 Maize/Cassava/Cocoyam M/Cs/Cy Major/M inor

7 M aize/C assava/P lanta in/ Cocoyam M/Cs/Pt/Cy Major/M inor

8 Cassava Cs Major/M inor

9 Plantain Pt Major/M inor

10 Tom atoes Tm Major/M inor

11 Pepper Pp Major

12 Cowpea Cowpea Minor

13 Garden eggs GE Major

14 Garden eggs/Pepper GE/Pp Major

15 Garden eggs/Tom atoes GE/Tm Major

There are considerable differences in the enterprises undertaken when the farm ers 

were divided by participation in agricultural projects and this inform ation is presented in 

Table 5.2. Farmers who did not participate in agricultural projects engaged in intercropping 

of more crops on the same field than those who participated. Participating farm ers were 

found to undertake few er cropping enterprises than non-participating farmers. W ith the 

exception of maize/cassava and maize/plantain enterprises, all other enterprises 

undertaken by those who received agricultural assistance is individual crops. The dash in 

a cell means the activity is not undertaken.
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Table 5.2 Cropping Enterprises, With and Without Agricultural Assistance
Crop Enterprises

W ith Agricultural Assistance W ithout Agricultural Assistance

1 M ajor Maize (Maj. M) Major Maize (Maj. M)

2 Minor Maize (Min. M) M inor Maize (Min. M)

3 M aize/Cassava (M/Cs) Maize/Cassava (M/Cs)

4 Maize/P lantain (M/Pt) Maize/P lantain (M/Pt)

5 * M aize/Cassava/P lantain (M/Cs/Pt)

6 * M aize/Cassava/P lantain/Cocoyam

(M/Cs/Pt/Cy)

7 Cassava (Cs) Cassava (Cs)

8 Plantain (Pt) Plantain (Pt)

9 •k G arden-Eggs/Tom atoes (GE/Tm)

10 Tom atoes (Tm) Tom atoes (Tm)

11 Pepper (Pp) Pepper (Pp)

12 Garden-Eggs (GE) G arden-Eggs (GE)

13 Cowpea Cowpea
* Not undertaken.

a.

In addition to cropping activities, the model focused on the follow ing activities: 

labour hiring,

b. capital borrowing,

c. purchase of fertilizer,

d. land rental,

e. selling of produce,

f. storage activities,

g- purchasing o f output fo r consumption, and

h. consumption o f output.

Maize can be consumed, sold immediately after harvest, or stored to sell la ter and for 

consumption in the lean season. Storage capacity is made available by the farmers 

constructing some form of crib (local or improved) to store their maize. Cassava, cocoyam
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and plantain are not usually stored and can therefore be consum ed or sold fo r cash. 

Vegetables are neither stored nor consumed in large quantities but are sold at harvest.

All crop enterprises are not open to the farm er in the m inor season due to the short 

rainfall period. The season is also short in duration.

5.5 Resource Endowment

Land Holding

The resource endowm ents o f the farm ers is highly varied, especially according to 

size o f enterprise. Som e farm ers have alm ost nothing in terms o f land, capital, and even 

labour. They are farm ing purely at the subsistence level and living from hand to mouth.

Land is in one category and is all rainfed. Minimal irrigation is done by hand at the 

early stages fo r vegetables. The land can e ither be used in the m ajor season or in the 

minor cropping season or in both seasons. Cropping the land in both seasons is practiced 

when the crop(s) grown in the major season do not occupy the land fo r the w hole year. 

The farmers use some o f their own land and also rent land. Land could be rented at 

20,000 cedis per acre (02,500 = US$1) fo r a period of one year during the survey period 

in 1998.

Land is an im portant resource in agricultural production. Yao and Liu (1998) 

examined the prospect o f raising yields by using more physical inputs in China and found 

land to be the most im portant factor of production, fo llowed by fertilizer and then labour 

input. The results o f a study by Kidane (1993) also suggest that land and operating capital 

are the major lim iting factors of production.

Labour

The supply of labour is most critical fo r land clearing and w eeding under crops. 

Labour fo r planting and harvesting are im portant but not so critical since fam ily labour and
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shared labour are o ften  used fo r these activities. Large crop losses have resulted from 

fa ilure to weed crops at the recom mended time, leading to the crops com peting with weeds 

fo r the lim ited soil nutrients.

The farmers use both fam ily and hired labour. Labourers are hired as ‘day labour1 

or on contract2 It is assum ed in this study tha t all labour is hired on a 'day labour* basis 

and tha t fam ily labour and hired labour are perfect substitutes. Family labour is used up 

firs t before hired labour is used. Hired labour available is assumed to be one third o f total 

fam ily labour fo r the season. Labour was hired at a rate of 03,000 per day.

Labour for Male and Female Farmers

The average size of a household fo r male and fem ale farm ers is 8 people and the 

average size o f the ir household labour force is 6 people (2 adults and 4 children who help 

after school and w ork full day on Saturdays). A child-day is assumed to be 0.5 labour-day 

and the adults are counted as a full labour-day. W orking after school is counted as 0.3 of 

a labour-day fo r three days in a week, making a total of approxim ately 6 labour-days in a 

week fo r the 4 children. The children are supposed to work on the farm on a fu ll-tim e basis 

when they are on holidays which now lasts fo r short periods, especially fo r the celebration 

of Christmas and Easter; thus, these short holidays are ignored in counting days worked 

fo r children.

The full day’s work shall be referred to hereafter as ‘labour-days’. The average 

num ber of days worked on the farm per w eek is four days by the two adults. There are 

therefore 56 labour-days of fam ily labour available on average in each month. It is 

assumed tha t when a crop stays in the field, additional labour is hired to weed among the 

crops besides the labour needed fo r the activities of the season in question.

2Where it is by contract, a number of acres of farm is given to a labourer or group of 
labourers to clear or weed and a fixed price is paid by the farmer per acre.
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An average size of the household w hether partic ipating or non-participation in 

agricultural programmes is 8 persons. However, the average household labour availability 

is 6 people fo r participating farmers and 4 people fo r non-participating farmers. As such, 

the total o f 56 labour-days o f fam ily labour available on average in each month holds fo r 

those who received agricultural assistance. For non-participating farmers, it is assumed 

that there are 2 adults and 2 children. Two adults working an average o f 4 days in a week 

and the children working a total of 3 labour-days in a week results in 44 labour-days in a 

month.

Farm Tools

It is assum ed tha t tools purchased are used up in a year. Farmers purchase new 

cutlasses, hoes and earth chisels every year. The am ount of tools owned depends on the 

type o f labour used and size of farm. Farmers who used a lot o f fam ily labour had more 

tools than those who hired more labour. Some farm ers bought a lot o f farm  tools fo r use 

by hired labour because som e o f the people hired fo r work do not have the ir own tools. 

The total tool cost was apportioned among the different enterprises based on type of crops 

that make up the enterprise. Maize and maize enterprises are assumed to consume 60% 

of the cost of farm tools. Cassava consumes 10 %, plantain 8%, yam 10%, pepper and 

the other vegetables take 3% each of the total cost of farm tools fo r the year. This is done 

on the basis that majority of the land tha t is cleared is first p lanted with maize. The 

cassava, plantain and sometimes the  vegetables are inter-cropped with maize, and 

vegetable enterprises are not usually undertaken on a large scale.

Capital

The farm ers have some of their own m oney which they invest into farm ing while

Labour for Farmers with or without Agricultural Assistance
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they can also borrow m oney either from local money lenders or financial institutions. An 

interest rate of 40 percent per annum is assumed fo r lending from  form al financial 

institutions. Male farm ers can borrow up to 550,000 cedis while wom en can borrow three 

hundred thousand cedis (0300,000) (see Table 5.3). The am ount o f loan available fo r 

farm ers who received agricultural assistance and those w ith no assistance is 0400,000 and 

0500,000, respectively. S ix hundred and fifty  thousand cedis (0650,000) and fourhundred  

and twenty thousand cedis (0420,000) are available to the m ale and fem ale farmers, 

respectively, as ow ner/operator capital. The capital inform ation is summ arized in the table 

below.

Table 5.3 Capital Distribution by Farmer Type
Type of 

Capital

Season Farmer Type

Male Female Agric. Assistance No Assistance

Loan Both 0550,000 0300,000 0400,000 0500,000

Own Money Major Season 0450,000 0300,000 0340,000 0360,000

Minor Season 0200,000 0120,000 0160,000 0190,000

The average am ount the farm ers claimed to have set aside to utilise on the ir farm 

expenses was 321,000 cedis (an equivalent o f $1403) fo r the m ajor season o f 1998. They 

received an average o f 47,000 cedis in the form o f loans fo r the year. This le ft the fanner 

with very little income to m anage the farm. The situation was worse fo r the fem ale farmers 

who received an average of only 15,000 cedis in loans while the ir male counterparts 

received 72,000 cedis. The equity-debt ratio was approxim ately 6:1 fo r the sample and 4:1 

fo r the women farm ers specifically. Men therefore, have more access to credit than 

women.

’ Exchange rate used is $1 to 02500.
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Loan/Credit

Input costs have risen sharply as a result o f the removal o f subsidies which was part 

o f the SAP package, thereby increasing the total cash outlay o f the farmer. C redit is the 

m ost constraining resource reported by the farmers. Many farm ers have com plained that 

they have the land but do not have enough money to develop it into the type o f farm  they 

w ant o r the size they want. The m ost im portant problem identified by the farm ers is 

financial in nature, w ith over 80 percent saying credit and finance w as the ir m ajor problem.

Farmers expressed the need fo r policies to increase the ir elig ib ility to obtain credit 

by reducing the dem and fo r collateral security from them. C red it institutions are said to 

demand collateral securities such as buildings, capital reserves and long term assets, 

w hich the  farm ers do not have. The farm itself should be used as a basis fo r granting 

loans to sm all-scale farmers. In the C entra l R egion of Ghana, only 19 percent o f the 

farmers obtained loans from formal institutions fo r the ir farm ing activities in 1998. Eighty- 

one percent never received a loan fo r farm ing. Majority o f those who never received a loan 

fo r varying reasons, never applied fo r loans. Some of the reasons given fo r not applying 

fo r a loan include the following:

i. I do not know anybody/1 have no contacts,

ii. The banks are not honest and I do not trust them,

iii. I am afraid to apply,

iv. I do not know  that women can also apply fo r a loan.

Some poor farmers have confirm ed being cheated when they applied fo r loans at 

the bank. The ways in which the farmers were cheated include being asked to pay a 

percentage o f the loan to the bank m anager even though they will eventually be required 

to pay the full loan with interest.
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Farmers buy seed fo r maize, pepper, tom atoes and garden eggs seeds, as well as 

plantain suckers and yam heads. They also use seed from the previous harvest from their 

farm (they select the best and store fo r planting in the next season). They usually do not 

buy cassava sticks unless they plant on a large scale, when the ir sticks have dried out after 

a dry season, or when they have not harvested cassava in the near past. Cocoyam plants 

grow on most lands voluntarily at no cost to the farmer. They only need to transplant some 

of the plants fo r spacing. On a per acre basis, when the crops are intercropped, the 

am ount o f seed used is less than the am ount required w hen the  crop is grown as an 

individual crop. The prices of seed and fertilizer observed from the survey are presented 

in Table 5.4.

Seed

Table 5.4 Prices of Inputs Used by the Respondents

Input Quantity Used 
Per Acre *

Price Per Unit 
(cedis)

Total Cost 
Per Acre

Fertilizer - Male 2.1 kg 25000 52500

Female 1.2 kg 25000 30000

Agric. Assistance 3.1 25000 77500

W ithout Assistance 1.2 25000 30000

Maize seed (kilos) 5 kg 3000 15000

Plantain Suckers - mixed crop 600 units 150 90000

Cassava Stick (headloads) 6 units 2500 15000

Cocoyam Suckers Germ inates Voluntarily 0 0

Tom atoes Seed (containers) 1 units 20000 20000

Pepper Seed (cups) 4 units 5000 20000

Garden eggs Seed 4 units 5000 20000
Source: Calculated from Field Survey, 1998
*The units of measurem ents are varied and some have no common weights and 
standard weights are not yet available.
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The problem o f diverting labour from  food to cash crop production and selling food 

tha t ought to have been retained fo r fam ily subsistence, can lead to a worsened household 

nutrition in African countries such as Tanzania, and has attracted the attention o f external 

organisations (Tibaijuka, 1994). The way o f guarding against this problem, T ibaijuka 

suggested, is to have fam ily consum ption  restrictions, hence the inclusion of the output 

constraints. In this study, instead o f output constraints, consum ption constraints are 

included which allows the farm er the option o f e ither producing or purchasing food fo r 

home consum ption.

5.6 Cropping Calendars

Cropping calendars were prepared to determ ine the labour requirem ents fo r each 

enterprise under consideration. Cropping calendars are the same fo r male and fem ale 

farmers and fo r participating and non-participating farm ers in agricultural programmes. The 

calendars show the tim e needed fo r land preparation, planting, fertilizing o f crops, weeding 

and harvesting o f crops. They also show the num ber o f labour-days required fo r each 

activity in the calendar, leading to the calculation of total labour requ irem ents per 

enterprise. The cropping calendars are presented in tables in Append ix II. The total labour 

requirem ent w ithou t fertilizing was used fo r the farm er groups w ithout agricultural 

assistance.

5.7 Crop Enterprise Budgets

Crop enterprise budgets were prepared fo r each crop enterprise (i.e. crop or crop 

combination) using 1998 purchase and sale prices. The enterprise budgets contain 

inform ation on the costs o f production, input and output prices, yields, and input use levels.

The crop enterprise budgets are prepared on per acre basis and are presented in

Output
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Appendix Table II. The budgets represent the econom ic environm ent where decisions are 

made. Income generated is mainly from sale of produce after accounting fo r consumption, 

w ith the exception o f vegetables w here consum ption is not in significant quantities. 

Variable cost calculations include land rental and tool costs. The period fo r which land is 

rented depends on the agreem ent between the landowner and the tenant (ie farmer). 

However, land is usually rented fo r a period o f one year or until the cropping cycle is 

completed.

Prices are exogenous as the farm er is considered as a price taker. W om en farm ers 

w ho produce kenkey, a meal produced from maize, purchase the ir own maize at the 

prevailing prices and process the maize into kenkey. The income from  kenkey production 

is c lassified under off-farm  income. This classification makes it possible to use uniform 

prices in the analysis w ithout having to include two activities fo r the two d ifferent prices. 

Prices also vary by the period o f sale. The prices o f farm  products in Ghana are low during 

the peak season and high during the lean season; stored maize is more expensive than 

maize sold jus t a fte r harvest. Products such as plantain can be harvested throughout the 

year, but less quantities are harvested during the dry season. V egetables have both 

seasonal and spatial price differences. They are cheap in vegetable-producing areas and 

expensive in other locations. Average prices, based on the survey, are used in this study 

(see Table 5.5).
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Table 5.5 Average Prices of Output of the Crops Under Consideration
Price Per Unit (Cedis)

orop
Average Stored Maize

M ajor Season Maize (M ini-bags) 35000 45000

Minor Season Maize (M ini-bags) 38000 50000

Cassava (M ini-bags) 22000

Plantain (Bunches) 4000

Cocoyam (M ini-bags) 150©0

Tom atoes (Crates) 24000

Cowpea (M ini-bags) 60000

Pepper (M ini-bags) 15000

Garden eggs (M ini-bags) 13000
Source: Calculated from  Field Survey, 1998

Labour requirem ents and fertilizer costs are accounted fo r separately as they enter 

the LP model separately in showing the ir levels o f use. The main aim o f the crop 

enterprise budgets is to estimate the gross margins per acre, which are summ arized in 

Table 5.6 though 5.9 fo r all the fou r farm er types. Yields were multiplied by prices to obtain 

gross revenues.

The gross margin calculations fo r male farm ers in Table 5.6 show  that enterprises 

with crop com binations have higher gross margins than those w ith individual crops. This 

finding is consistent w ith Dittoh and O gunfowora (1987) in th e ir study o f the Ejiba and 

Dogongari Irrigation Schem es in Nigeria. The vegetable enterprises have the highest gross 

margins; the G arden-eggs/Tom atoes (GE/Tm) enterprise is fo llowed by Garden- 

eggs/Pepper (GE/Pp). Individually cultivated cassava has the lowest gross margin. For 

the staple food crop enterprises, M aize/Cassava/P lantain/Cocoyam  (M /Cs/Pt/Cy) recorded 

the highest gross margin. The fem ale enterprises fo llow  a sim ilar trend except with lower 

gross margins, mainly as a result o f lower yield levels. The output level and price of the 

product are the two most important determ inants of the gross margin.

Gross margin calculations fo r enterprises of farm ers with and w ithout agricultural
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assistance are shown in Table 5.8 and 5.9, respectively. For farm ers with agricultural 

assistance, the highest gross margin is from the garden-egg enterprise, fo llowed by the 

tom ato enterprise (Table 5.8). The maize/cassava and maize/plantain enterprises are next 

in terms o f the gross margin they generate. It is interesting to note tha t the maize/plantain 

enterprise had the largest total variable cost. The high cost can be due to the fact tha t it 

includes costs from last year’s plantain which is harvested in the current year. Cowpea and 

minor season maize generated the least gross margin.

Farmers with no agricultural assistance had the garden-egg/tom ato enterprise 

producing the h ighest gross margin, fo llow ed by the individually cultivated garden-egg 

enterprise, and then the tom ato enterprise (Table 5.9). M aize/cassava/plantain/cocoyam  

is third in level o f gross margin. M inor season maize had a very low gross margin but the 

lowest is from the cowpea enterprise.
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Table 5.6 Gross Margin Calculations for Male Farmers
Enterprise Lab. Days 

Required
Lab.
Cost

Non-Lab.
Cash

Expenses

Total
Variable

Cost

Crop Output
by

Crop

Output
Price/
Unit

Total 
Revenue 
Per Acre

Gross 
Margin 

Per Acre

Labour- Cedis Cedis Cedis * ■kh Cedis Cedis Cedis

days

Major Maize 46 138000 42792 180792 M 15 35000 525000 344208

Minor Maize 44 132000 38292 170292 M 11.5 38000 437000 266708

M/Cs M 12.5 35000

88 264000 107832 371832 Cs 17 22000 811500 439668

M/Pt M 12.5 35000

85 255000 256824 511824 Pt 220 4000 1317500 805676

M/Cs/Pt M 12.5 35000

Cs 17 22000

112 336000 287832 623832 Pt 150 4000 1411500 787668

M/Cs/Cy M 12.5 35000

Cs 17 22000

92 276000 107832 383832 Cy 12 15000 991500 607668

M/Cs/Pt/Cy M 12.5 35000

Cs 17 22000

Pt 150 4000

117 351000 287832 638832 Cy 12 15000 1591500 952668

Cs 66 198000 40080 238080 Cs 20 22000 440000 201920

Pt 65 195000 188064 383064 Pt 240 4000 960000 576936

Pp 48 144000 28262 172262 Pp 24 15000 360000 187738

Cowpea 43 129000 22510 151510 Cowpea 5 60000 300000 148490

Tm 46 138000 48266 186266 Tm 45 24000 1080000 893734

GE 47 141000 63266 204266 GE 160 13000 2080000 1875734

GE/Pp GE 115 13000

67 201000 83266 284266 Pp 18 15000 1765000 1480734
Source: Calculated from Field Survey 1998 
* See Table 5.1 and key below fo r definitions 
** O utput measurem ents vary by crop.

Key: (M) = Maize; (M/Cs) = Maize/Cassava; (M/Pt) = Maize/Plantain; (M/Cs/Pt) = 
M aize/Cassava/P lantain; (M/Cs/Cy) = Maize/Cassava/Cocoyam; (M/Cs/Pt/Cy) = 
Maize/Cassava/Cocoyam/Plantam; (Cs) = Cassava; (Pt) = Plantain; (Pp) = Pepper; (Tm) 
= Tomatoes; (GE) = Garden-eggs; (GE/Pp) = G arden-eggs/Pepper
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Table 5.7 Gross Margin Calculations for Female Farmers
Enterprise Lab. Days 

Required
Lab.
Cost

Non-Lab.
Cash

Expenses

Total
Cost

Crop Output
by

Crop

Output
Price/
Unit

Total 
Revenue 
Per Acre

Gross 
Margin 

Per Acre

Labour-days Cedis Cedis Cedis _ * jk-k Cedis Cedis Cedis

Major Maize 46 138000 44715 182715 M 13.5 35000 472500 289785

Minor Maize 44 123000 48715 171715 M 10.5 38000 399000 227285

M/Cs
88 264000 84205 348205

M

Cs

11.5

18

35000

22000 798500 450295

M/Pt

85 255000 193307 448307

M

Pt

11.5

210

35000

4000 1242500 794193

M/Cs/Pt

112 336000 264205 600205

M

Cs

Pt

11.5

18

160

35000

22000

4000 1438500 838295

M/Cs/Cy

92 276000 84205 360205

M

Cs

Cy

11.5

18

18

35000

22000

15000 1068500 708295

M/Cs/Pt/Cy

117 351000 264205 615205

M

Cs

Pt

Cy

11.5

18

160

18

35000

22000

4000

15000 1708500 1093295

Cs 66 198000 38980 236980 Cs 23 22000 506000 269020

Pt 65 195000 185920 380920 Pt 230 4000 920000 539080

Pp 48 144000 28847 172847 Pp 34 15000 510000 337153

Cowpea 43 129000 21850 150850 Cowpea 6 60000 360000 209150
Tm 46 138000 49296 187296 Tm 56 24000 1344000 1156704

GE 47 141000 64296 205296 GE 60 13000 780000 574704

GE/Pp

67 201000 84296 285296

GE

Pp

52

25

13000

15000 1051000 765704
Source: Calculated from Field Survey 1998 
* See Table 5.1 and key below fo r definitions 
** Output measurem ents vary by crop.

Key: (M) = Maize; (M/Cs) = Maize/Cassava; (M/Pt) = Maize/P lantain; (M/Cs/Pt) = 
M aize/Cassava/P lantain; (M/Cs/Cy) = M aize/Cassava/Cocoyam; (M/Cs/Pt/Cy) = 
Maize/'Cassava/Cocoyam/Plantain; (Cs) = Cassava; (Pt) = Plantain; (Pp) = Pepper; (Tm) 
= Tomatoes; (GE) = Garden-eggs; (GE/Pp) = Garden-eggs/Pepper
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Table 5.8 Gross Margin Calculations fo r Farmers With Agricultural Assistance

Enterprise Lab. Days 
Required

Lab.
Cost

Non-Lab.
Cash

Expenses

Total
Variable

Cost

Crop Output
By

Crop

Output
Price/
Unit

Total 
Revenue 
Per Acre

Gross 
Margin 

Per Acre

Labour-days Cedis Cedis Cedis _ * * * Cedis Cedis Cedis

Major Maize 46 138000 53632 191632 M 13.5 35000 472500 280868

Minor Maize 44 132000 47132 179132 M 10 38000 380000 200868

M/Cs
88 264000 109472 373472

M

Cs

12

18

35000

22000 816000 442528

M/Pt
85 255000 258304 513304

M

Pt

12

135

35000

4000 960000 446696

Cs 66 198000 41680 239680 Cs 23 22000 506000 266320

Pt 65 195000 189344 384344 Pt 150 4000 600000 215656

Pp 48 144000 31502 175502 Pp 40 15000 600000 424498

Cowpea 43 129000 22946 151946 Cowpea 6 60000 360000 208054

Tm 46 138000 53586 191586 Tm 42 24000 1008000 816414

GE 47 141000 68586 209586 GE 145 13000 1885000 1675414
Source: Calculated from Field Survey 1998 
* See Table 5.1 and key below fo r definitions 
** Output m easurem ents vary by crop.

Key: (M) = Maize; (M /Cs) = Maize/Cassava; (M /Pt) = Maize/P lantain; (Cs) = Cassava; 
(Pt) = Plantain; (Pp) = Pepper; (Tm) = Tomatoes; (GE) -  Garden-eggs
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Table 5.9 Gross Margin Calculations for Farmers Without Agricultural Assistance
Enterprise Lab. Days 

Required
Lab.
Cost

Non-Lab.
Cash

Expenses

Total
Variable

Cost

Crop Output
by

Crop

Output
Price/
Unit

Total 
Revenue 
Per Acre

Gross 
Margin 

Per Acre

Labour-days Cedis Cedis Cedis _ * * Cedis Cedis Cedis

Major Maize 46 138000 44137 182137 M 11.5 35000 402500 220363

Minor Maize 44 132000 39137 171137 M 8.5 38000 323000 151863

M/Cs M 10 35000

88 264000 83077 347077 Cs 17 22000 724000 376923

M/Pt M 10 35000

85 255000 232289 487289 Pt 215 4000 1210000 722711

M/Cs/Pt M

Cs

10

17

35000

22000

112 336000 263077 599077 Pt 154 4000 1340000 740923

M/Cs/Pt/Cy M

Cs

Pt

10

17

154

35000

22000

4000

117 351000 263077 614077 Cy 12.5 15000 1527500 913423

Cs 66 198000 37880 235880 Cs 24 22000 528000 292120

Pt 65 195000 186304 381304 Pt 225 4000 900000 518696

Pp 48 144000 28682 172682 Pp 45 15000 675000 502318

Cowpea 43 129000 21552 150552 Cowpea 4 60000 240000 89448

Tm 46 138000 49076 187076 Tm 53 24000 1272000 1084924

GE 47 141000 64076 205076 GE 120 13000 1560000 1354924

GE/Tm GE 95 13000

66 198000 84076 282076 Tm 29 24000 1931000 1648924
Source: Calculated from Field Survey 1998 
* See Table 5.1 and key below fo r definitions 
** O utput measurem ents vary by crop.

Key: (M) = Maize; (M/Cs) = Maize/Cassava; (M/Pt) = Maize/Plantain; (M/Cs/Pt) = 
Maize/Cassava/P lantain; (M/Cs/Pt/Cy) = Maize/Cassava/Cocoyam /P lantain; (Cs) = 
Cassava; (Pt) = Plantain; (Pp) = Pepper; (Tm) = Tomatoes; (GE) = Garden-eggs; 
(GE/Tm) = Garden-eggs/Tom atoes
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5.8 Linear Programming Matrices

The objective of the linear programming analysis is to determ ine the crop enterprises 

to undertake, ensuring the production of suffic ient food fo r household consum ption while 

maxim izing total farm gross margin. The linear programming matrix was built fo r a period 

o f one year, w ith two seasons: the m ajor season and the m inor season, because farmers 

can produce maize both in the major season and in the m inor season. Crops that are 

intercropped such as maize/cassava are cultivated in the m ajor season so that the maize 

is harvested but the cassava continues to occupy the land. Cowpea is ano the r m inor 

season crop. However, some of the farm ers do not cultivate new plots in the m inor season, 

hence many crop enterprises remain in the m ajor season option. In the m inor season, 

farms are usually sm aller and less capital input is required. According to Hazell and Norton 

(1986), seasonal patterns in resource use should not be ignored in constructing a linear 

programming model. This is to avoid the problem of obtaining unrealistic solutions by which 

more resources are required in some periods than are available.

The objective function contains the values o f costs and returns fo r each enterprise, 

as well as land hiring and capital borrowing costs which apply to all enterprises. The 

objective function values in the crop activities re fer to the total variable cost less labour 

hiring costs, cost o f purchasing fertilizer, and land rental charges fo r producing one acre of 

the crop enterprise. Thus, they enter as negative values. Labour hiring, fertilizer purchase, 

land rental and interest on capita! are entered as individual activities. The returns fo r the 

crop are accounted fo r in the selling activities where revenue com es into the enterprise. 

Part of the crop is sold and the other part consumed. Entering the costs and returns 

separately in a disaggregated fashion disentangles the results and provides clear insights 

into the aspects of the model that are causing the changes. Sensitivity analysis is made 

easy as the changes in the parameters can be easily identified and their marginal effects 

on the model are known.
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A notable feature o f nearly all developing countries is tha t most agricultural 

households produce a significant portion of the staple foods tha t they consume (Renkow, 

1990; Singh, Squire, and Strauss, 1986). The tendency to produce food crops in large 

surpluses fo r sale is also on the increase. The way of guarding against th is problem  of 

diverting labour from food to cash crop production and selling food tha t ought to have been 

re ta ined fo r fam ily subsistence (at times leading to a worsened household nutrition) is to 

have a fam ily consum ption restriction (Tibaijuka, 1994), hence the inclusion o f the output 

constraints in the model. The m axim ization of farm income may represent a reasonable 

objective fo r comm ercial farmers, especially in advanced countries. For the small-scale 

farmers in developing countries, a more primary goal fo r farm ing is often to provide their 

fam ilies w ith adequate food. Such farm ers face rural markets that are usually incomplete, 

exploitable or unreliable, and trading cash crops fo r food is rarely a sound strategy fo r 

ensuring survival (Hazell and Norton, 1986). As a result, it is appropriate to ensure that the 

farm er produces enough to cater fo r the food needs of the home. The m arketable surplus 

is then sold to generate income. The program produces the optimal choice of enterprises 

to be undertaken to firs t meet the food dem and objectives o f the farm er and then to 

generate income

A consum ption constraint is incorporated in the LP model by add ing  lower bound 

constraints on the production of required food crops, which are mainly maize, cassava and 

plantain. These rows are called consum ption balance rows, indicating the am ount required 

fo r consum ption on the right-hand-side. The consum ption rows are summ arized in Table 

5.10 fo r an average fam ily fo r one year. This means that the farm er can consume either 

maize from the m ajor season, m inor season, store major season maize, store m inor season 

maize or maize purchased from another source rather than own production. These values 

have taken gifts to friends and other extended fam ily members into consideration.

The consumption requirement is met first by the feasible solution and the remaining
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surplus used by the selling activity, depending on the profitability of the en terprise(s) in 

which these crops appear. This is accounted fo r in the objective function by reducing it by 

the am ount consumed.

T ibaijuka noted that, to meet cash requirem ent obligations, the farm er is expected 

to produce a certain minimum. Beyond fam ily subsistence, there must be incentives fo r 

fu rther production.

Table 5.10 Values of Consumption Requirements for Farm Households*
Crop Description RHS Units

Maize- Major O utput from major season maize 4 M ini-bags

Maize -M inor O utput from minor season maize 3.5 Mini-bags

Major S tored Maize Stored major season maize 2 Mini-bags

Minor Stored Maize Stored m inor season maize 3 Mini-bags

Cassava Cassava 10 Mini-bags

Plantain Plantain 140 Bundles

Source: Determ ined from Field Survey, 1998 
‘ Requirem ents fo r one year

Land is assum ed to be hom ogeneous in the model. Thus, it does not explain the 

differences in yield by soil type. Land can be rented both in the m ajor and m inor seasons 

at a cost of 20,000 cedis.

Capital is borrowed at the beginning of the year and used throughout the  two 

cropping seasons. The owners’ capital was also divided between major and m inor seasons. 

The allocation of the cost o f tools is discussed in C hapter Four.

5.9 Scenarios for Simulation

To complete the interpretation o f the farm plan developed through linear 

programming requires investigation of the stability of the plan under alternate conditions 

(Beneke and W interboer, 1973). Sensitivity analysis is used to determ ine the stability of the
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optimal solution by varying the values of the limiting resources (Kidane, 1993).

The analysis considers how changes in some of the resource levels and prices alter 

the profitability of the farm enterprises and the food security situation of the groups of 

farmers. The farm er needs to decide how much of each crop to cultivate in each season, 

knowing the am ount o f resources available to him.

A major issue at stake is to see how agricultural policies a ffect male and female 

farmers. As mentioned earlier, assistance by agricultural institutions (including NGOs) has 

been mostly d irected to male farmers. The scenarios fo r the sim ulation analysis are 

discussed below.

The firs t scenario was an increase in the am ount of rented land. This is necessary 

as the farm ers in the research area have the opportunity to increase rented land. Female 

farmers particularly have sm aller land holdings and it is vital to  find  out w hat the 

perform ance of the ir farm enterprises would be with an increase in rented land.

The second scenario was an increase in hired labour. Labour is crucial fo r land 

preparation, w eeding and harvesting as well as fo r transporting farm produce.

The third scenario fo r simulation is an increase in the am ount of credit available. 

Credit available to the farmers is highly lim ited and could lim it the am ount o f crop 

enterprises that are undertaken, labour hiring activities and purchase of inputs. This 

scenario makes more m oney ava ilab le  fo r farm expenditure. As observed earlier, maize 

depends highly on the am ount of money available fo r farm ing purposes.

The fourth simulation involves an assumption o f a selective subsidy on fertilizer 

which results in an increase in maize yield. The re levance of increasing maize yield has 

been an issue of much discussion fo r some time. W ith the SAP and removal of subsidies 

on inputs such as fertilizer, many fa rm ers reduced the quantities purchased while others 

have stopped its use completely. Increased yields depend on improved farm m anagement 

practices as well as increase in the use of fertilizers.
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Chapter Six 

Optimization Analysis and Results 

6.1 Introduction

The first part o f this chapter describes the base scenarios o f the linear programming 

analysis. The details o f the linear programming m atrices were outlined in the previous 

chapter. The m odels fo r the base scenarios were run and the results fo r the d ifferent farm er 

groups are presented here. The output fo r the male and fem ale farm ers are reported 

toge the r in order to see the direct gender d ifferences and perform ance of the ir farm 

enterprises. A fte r that, results fo r farm ers with and w ithout agricultural assistance are 

presented together to determ ine the impact of extending agricultural assistance to farmers 

in the region under consideration.

To assess the representativeness o f the model form ulations, the model was 

validated by com paring the m odels’ solutions w ith observed mean values o f key variables. 

This indicates w hether the results are realistic and w hether they represent w hat happens 

in real life situation in the study area. A sensitivity analysis based on varying input and 

ou tpu t prices, and credit policies of the Ghanaian governm ent was carried out and the 

results are reported at the end of this chapter.

6.2 Base Scenarios

Four base scenarios were estimated and are summ arized in Table 6.1 below. The 

base scenarios fo r the four situations were male farmers, fem ale farmers, farm ers who 

received agricultural assistance (those who participated in agricultural programmes o f the 

Ministry of Food and Agriculture and other NGOs) and those who did not receive agricultural 

assistance. Male and fem ale farmers here embody the total o f all men and all women 

farm ers in the study area.
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The LP matrices fo r each scenario were entered into a Quattro Pro spreadsheet fo r 

the optim ization analysis (i.e. fo r solving) and the base scenario was analysed fo r the four 

situations mentioned above. The objective of the analysis is to choose enterprises that 

maxim ize farm returns w h ile  ensuring food security at the household level. Some of the 

result were fu rther exam ined to determ ine the am ount o f revenue generated by each crop.

Table 6.1 Scenarios in the Base Model

Number Scenario Name Description

1 Male Farmers
Representing w hat happens among male 
farm ers in the region.

2 Female Farmers
Encom passing all fem ale farm ers in the area 
under consideration.

3
Farmers who received 

agricultural assistance

Farmers who were part o f agricultural 

assistance program m es o f the M inistry of 

Food and Agriculture and o ther NGOs such 
as ADRA, SG2000 and CEDECOM.

4
Farmers who did not 
receive agricultural 

assistance

Farmers who w ere not part o f any agricultural 
assistance programme.

6.3 Linear Programming Results for Male and Female Farmers

The model fo r male farm ers was designed to represent a typical farm  fo r the men 

in the region. It shows the crop enterprises they engage in, the am ount o f labour needed 

fo r the various enterprises, fertilizer and other input use, the output levels o f the different 

crops, the capital availability fo r the farmer, and the am ount he is allowed to borrow. Five 

acres of owner's land was used fo r male farm ers and up to 3 acres o f land could be rented.

For fem ale farmers, owners’ land was 3 acres and up to 2 acres o f land could be 

rented. The resource levels are based on the survey o f the 1998 cropping year, secondary
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data from the Ministry of Food and Agriculture and Agricultural Extension staff, as well as 

w hat typically happens in the area. The model was run and the results are reported below. 

These levels are reflections of reality.

The model allowed fo r the production of any of the crop enterprises. It also allowed 

fo r the consum ption o f food either from own production or from  purchased products to meet 

the consum ption requirements. The production strategies selected fo r the optimal farm plan 

are tabulated and discussed in the sections below.

The results o f the optim ization analysis fo r male and fem ale farm ers are presented 

in this section and the ir d ifferences are discussed. Table 6.2 presents the optimal income 

fo r male farmers, the crop enterprises that entered the farm plan, and the am ount of each 

crop enterprise undertaken. The optimal income level recorded abou t 9.4 million cedis 

(approximately US$3,756). The exchange rate was $1 to 2500 cedis at the time.

The desired farm plan fo r fem ale farm ers is presented in Tables 6.3. The optimal 

income level in the solution of the LP analysis fo r fem ale farm ers was about 4.4 million cedis 

( a p p r o x i m a t e l y  U S $ 1 , 7 6 3 ) .  O n l y  m a j o r  m a i z e ,  m i n o r  m a i z e ,  

m aize/cassava/plantain/cocoyam  and tom atoes enterprises entered the farm plan in the 

solution (Table 6.3). As in the case o f male farm ers, the  total restriction of vegetable 

production was exhausted in vegetable production.

The optimal level of income fo r male farm ers is more than double tha t o f the women. 

W omen have lower land available to them, less credit facilities, and have lower output levels 

in most crops. Despite all these constraints, they face the same labour requirements and 

cost as the ir male counterparts, and also face the same input and output prices.
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Table 6.2 Optimal Enterprises for Male Farmers

Solution Crop Enterprises in Solution Level (Acres)

O ptim al Incom e Level 9,388,682 cedis ' " 3

Major Season Maize 2.1

Minor Season Maize 5

M aize/Cassava/P lantain/Cocoyam 1

(M/Cs/Pt/Cy)

Garden-eggs (GE) 3

Table 6.3 Optimal Farm Plan for Female Farmers

Solution Crop Enterprises in Solution Level (Acres)

Optimal income Level:..4,408,808 cedis §  A J
Major Season Maize 1.3

M inor Season Maize 3.3

M aize/Cassava/P lantain/Cocoyam 0.9

(M /Cs/Pt/Cy)

Tom atoes 2

The m odels were first run with no restrictions in the production o f any enterprise. 

The results were observed, but it was realized tha t alm ost all the land was being used in 

vegetable production and o ther food crops were produced only to m eet food availability 

requirements. Vegetable production was thereby restricted to 3 acres fo r male farm ers and 

2 acres fo r fem ale farm ers as that was more representative o f the actual practice on the 

farm. Though this resulted in a reduction of the optimal income levels, it made the results 

more realistic as it reflects w hat happens in real life in the study area.

From the solution, more land was devoted to the production of maize in the minor
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season than in the m ajor season. All the acres allocated fo r the production o f vegetables 

were exhausted in the male and fem ale farm plans as vegetables have proven to be very 

profitable. This is consistent with the results of the gross margin analysis in C hapter Five.

Staple crops other than maize, (i.e. cassava and plantain) did not enter the optimal 

farm plan much beyond w hat is needed to meet consum ption requirements. This could 

mean that either the enterprises in which these crops appear are not profitable fo r the 

farm ers to engage in on a large scale, o r that farm ers were not using the resources 

efficiently in the ir production activities. However, other socio-cultural factors that determ ine 

w hat the farm er produces have to be considered before fu rther conclusions are drawn. 

Farmers refer to maize as their traditional crop and some of the respondents called it 'good 

mother’ , as d iscussed in chapter 5. The availability of maize makes the farm ers food 

secure. Consequently, farm ers will continue to produce maize even when it is not profitable 

to do so as producing maize and other staple crops assures them of food security.

6.3.1 Resource Use 

Land

The availability and use of land, labour, and capital are presented in this section. 

Land usage fo r male and fem ale farm ers are presented in Table 6.4. In both the m ajor and 

the m inor seasons, all the land that was available as farm ers own land was used up by both 

male and fem ale farmers. Male farm ers did not utilize all the land available fo r renting.

The shadow prices, which are known as marginal value product (MVP) show the 

effect of having one more unit o f the resource on the optimal income. For resources that 

are constra in ing , shadow prices show the increase in the optimal income as a result o f 

making one unit o f the resource available. The shadow prices fo r own land in both seasons 

is 060,914 and about 0300,000 for male and fem ale farmers, respectively. Rented land is 

constraining fo r women farm ers and has a slightly higher shadow price in the major season
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than in the m inor (Table 6.4). It can therefore be said tha t making more land available to 

the farm er as own land will result in an increase in optimal income. The high shadow price 

o f land fo r fem ale farm ers indicates tha t at the margin, land would produce more value fo r 

fem ale farmers.

Table 6.4 Land Use Patterns of Male and Female Farmers

Activity Type Am ount Am ount Slack Shadow

Available Used Price

Mate Farmers

Land: m ajor season - Own 

Rented

5 5 0 60914

3 2.1 0.9 0

Land: m inor season - Own

Rented

5 5 0 60914

3 1.9 1 1 0

Female Farmers

Land: major season - Own

Rented

3 3 0 305950

2 2 0 239283

Land: m inor season - Own

Rented

3 3 0 287617

2 2 0 220950

Capital

Capital is constraining because the optim ization analysis shows tha t all the money 

available fo r farm ing in the m ajor and m inor seasons was exhausted and the farmers 

borrowed the maximum am ount made available to them fo r borrowing in the model. More 

of the borrowed capital was used in the m ajor season than in the m inor (Table 6.5).

The m ajor season is the main season fo r farm ing activities. Land clearing and plans 

fo r the year are m ade at the beginning o f the year. Capital is borrowed at the beginning of 

the year but can be used in the m ajor or m inor season as needed. Farmers have to repay
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the principal with interest for all borrowed money.

Tab le  6.5 C ap ita l A va ila b ility  and Use fo r  Male and Fem ale Farm ers

Activity Type Am ount Available 
(cedis)

Am ount Used 
(cedis)

Mate Farmers

Capital; Own: Major season 

M inor Season

450000 450000

200000 200000

Borrowed - Used in Major
550000

361906

- Used in M inor 188094

Capital Repaym ent Total am ount borrowed 550000

Female Farmers

Capital: Own: - Major season 

- M inor Season

300000 300000

120000 120000

Borrowed - Used in Major
300000

159051

- Used in M inor 140948

Capital Repaym ent Total am ount borrowed 300000

Labour

Labour availability  and use are outlined in Tables 6.6 and 6.7. For male farmers, 

fam ily  labour is constraining in the periods from March to October. During these tim e 

periods, an increase in the am ount o f fam ily labour available will result in an increase in the 

optimal value o f the objective function. The shadow prices are show n in Table 6.6. 

Additional labour in the January/February and N ovem ber/Decem ber periods would not add 

any extra value to the optimal value o f the ob jective function . No labour was hired in 

March/April and May/June periods even though all the fam ily labour was used up. Making 

one labour-day of hired labour available in the periods of Ju ly/August and 

Septem ber/O ctober will increase the value o f the optimal value o f the objective function by
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9,137 cedis.

Labour is not a lim iting resource fo r fem ale farm ers in any o f the months (Table 6.7). 

Due to the low levels of land and capital available to them , they are probably unable to 

produce a lot which will necessitate them to use more labour. This would be made more 

evident in the sensitivity analysis.

Table 6.6 Labour Use For Male Farmers

Month Available
Labour-days

Use Slack Shadow  Price

Family Hired Family Hired Family Hired Family Hired

Jan/Feb 112 37 22 0 90 37 0 0

Mar/Apr 112 37 112 0 0 37 8495 0

May/June 112 37 112 0 0 37 4049 0

July/Aug 112 37 112 5 0 32 9137 0

Sept/Oct 112 37 112 36 0 1 9137 0

Nov/Dec 112 37 59 0 53 37 0 0

Table 6.7 Labour Use for Female Farmers

Month Available Use Slack Shadow Price

Family Hired Family Hired Family Hired Family Hired

Jan/Feb 112 37 17 0 95 37 0 0

Mar/Apr 112 37 77 0 35 37 0 0

May/June 112 37 86 0 26 37 0 0

July/Aug 112 37 78 0 34 37 0 0

Sept/Oct 112 37 97 0 15 37 0 0

Nov/Dec 112 37 39 0 73 37 0 0

6,3,2 Fertilizer Usage

Although the quantity of fertilizer used by the women was lower than that of their 

men counterparts on the whole, on per acre basis fo r the wom en who used fertilizer, they
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used slightly h igher levels. Therefore, the technical coeffic ients fo r fertilizer in the LP model 

are higher fo r fem ale farm ers than fo r male farmers. From the results, male farm ers 

purchased 4 bags per acre of fertilizer in the m ajor season and 3.5 bags o f it in the m inor 

season. Female farm ers purchased 3 bags per acre of fertilizer in the major season and

2.6 bags in the m inor season.

6.3.3 Revenue Generated From Different Crops

The am ounts produced and sold are estimated and shown in Table 6.8 fo r male 

farmers in order to consider the revenue generated fo r each crop separately if the farm plan 

in the solution is followed. The h ighest revenue was obtained from the garden-eggs 

enterprise. M inor season maize produced the next highest revenue, followed by major 

season maize. The revenue from cassava, plantain and cocoyam are not considerable. 

W hen a lot of garden-eggs is produced, it will result in a decrease in prices.

Revenue from the various crops fo r the fem ale farm ers are presented in Table 6.9. 

Tomatoes generated the highest revenue among all the  crops with total revenue o f 2.7 

million cedis, fo llowed by maize with total revenue of 2.2 million cedis. No plantain was sold 

in the fem ale farm plan, implying tha t plantain was not produced beyond the minimum 

consumption requirement. The fem ale farm ers only produced enough plantain fo r home 

consumption. Part of the major season maize was stored and sold later during the year at 

a higher price. The 9 .73 m ini-bags of maize in Table 6.9 refers to m ajor season maize 

which was sold immediately after harvest and the 10.6 m ini-bags was stored from major 

season production. The revenue per acre presented fo r major maize is the total revenue 

fo r the enterprise.
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Table 6.8 Male Farmers’ Revenue From Various Crops
Crop Measurement Am ount

Produced*
Quantity

Sold
Price Per Unit Revenue per 

Crop (0)

Maize - Major M ini-bags 43.8 37.8 35000 1701000

Maize - M inor M ini-bags 57.0 50.5 45000 2272500

Cassava Mini-bags 16.6 6.6 22000 145200

Plantain Bunches 146.1 6.1 4500 27450

Cocoyam Mini-bags 11.7 11.7 15000 175500

Garden-eggs Mini-bags 480.0 480 13000 6240000
* The am ount that w ould be produced if farm plan is followed.

Table 6.9 Female Farmers’ Revenue From Various Crops
Crop M easurem ent Am ount

Produced*
Quantity

Sold
Price Per Unit 

(cedis)
Revenue per 
Crop (cedis)

Maize - Major 

S tored maize

Mini-bags 26.3 9.73

10.6

35000

45000
817550

Maize - M inor M ini-bags 34.1 27.6 50000 1380000

Cassava Mini-bags 15.8 5.75 22000 126500

Plantain Bunches 140 0 4500 0

Cocoyam Mini-bags 15.8 15.8 15000 237000

Tomatoes Crates 112.0 112 24000 2688000
* The am ount tha t would be produced if farm plan is followed.

Below are the shadow prices o f crop enterprises which did not enter the optimal 

solution (Table 6.10). The shadow prices reported here are the cost o f forcing one acre of 

the enterprise into the farm plan, hence they are presented with negative signs. It will cost 

the farm er over 1.6 million cedis to force one acre o f pepper into the farm plan, and about 

0945,178 and 0533,213 fo r tom atoes and garden-eggs/pepper enterprises, respectively. 

The cost of ensuring tha t the staple food crop enterprises (i.e. those containing maize, 

cassava, plantain, cocoyam) form part of the solution are not critical, as portrayed by the 

low shadow prices of the enterprises in which these crops appear (see Table 6.10).

Table 6.11 shows the cost of forcing one acre of the enterprises that did not enter 

the farm plan fo r fem ale farmers. The cassava enterprise is the most undesirable enterprise 

to include in the farm plan as it has the highest shadow price o f 0811,067 Pepper has the
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second h ighest shadow price, followed by maize/cassava and garden-eggs enterprises (see 

Table 6.11).

Table 6.10 Shadow Prices of Crop Enterprises Which Did Not 
Enter The Solution for Male Farmers

Crop Enterprise Shadow Price 
(cedis)

M aize/Cassava -160119.5

Maize/Plantain -18009.5

M aize/Cassava/P lantain -159756.4

M aize/Cassava/Cocoyam -6491.1

Cassava -264895

Plantain -136362.1

Pepper -1623168.5

Cowpea 0

Tomatoes -945177.8

G arden-eggs/Pepper -533212.8

Table 6.11 Shadow Prices of Crop Enterprises Which 
Did Not Enter The Solution for Female Farmers

Crop Enterprise Shadow Price

M aize/Cassava -652650

M aize/Plantain -255928.5

M aize/Cassava/P lantain -270000

Cassava -811066,7

Plantain -394307.3

Pepper -765836.7

Cowpea 0

Garden-eggs -614000

G arden-eggs/Pepper -409666.7
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6.3.4 Sources o f Food for Consumption

To ensure food security at the household level, a consum ption constra int was 

included in the model (refer to mathematical form ulation in section 5.3 in C hapter Five). The 

consum ption constraints were to guarantee that the farm er had suffic ient food to meet the 

food needs o f all members of the household. From the literature review, it was seen that 

food security does not mean tha t the farm er produces all that the household consum es but 

includes the ability to purchase food fo r consumption. Food purchasing activities were 

included w hereby farm ers have the option of purchasing or producing the staple crops they 

eat. The consum ption requirem ent is based on the average size o f the household. The 

average size of the household is sim ilar fo r all the fou r farm er groups in the base scenarios, 

hence they all have the same level of consumption requirement.

Table 6.12 and 6.13 present the am ount o f each produce tha t the farm ers consume 

from production and w hat they consum e from purchased produce respectively. The last 

column in the table shows how much it will cost the farm er fo r choosing to buy one unit o f 

the produce in question. W hen given the option of producing or purchasing food fo r home 

consumption, the results show that farm ers prefer to consume from the ir own production. 

It is quite costly to buy maize fo r consumption, especially stored maize. The model does 

not force farm ers to produce what they consume.
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Table 6.12 Sources of Food and Consumption Patterns for Male Farmers

Produce Requirem ent

Source o f Produce Cost to Farmer 
fo r Purchasing

(cedis)
From own 
Production

Purchase
d

Maize - Major 4 Mini-bags All 0 70736

- M inor 3.5 M ini-bags All 0 87056

- Major Stored 2 M ini-bags All 0 101193

- M inor Stored 3 M ini-bags All 0 117512

Cassava 10 M ini-bags All 0 51096

Plantain 140 bunches All 0 6160

Table 6.13 Sources of Food and Consumption Patterns for Female Farmers

Produce Requirem ent

Source o f Produce Cost to Farmer 
fo r Purchasing

(cedis)
From own 
Production

Purchase
d

Maize - Major 4 M ini-bags All 0 81667

- M inor 3.5 M ini-bags All 0 100000

- M ajor Stored 2 Mini-bags All 0 115000

- M inor Stored 3 Mini-bags All 0 133333

Cassava 10 Mini-bags All 0 58000

Plantain 140 bunches All 0 5525

6.4 Results Based on Whether or Not Farmer Participated In Agricultural Projects

This section presents the results o f the optim ization analysis fo r the farm ers who 

participated in agricultural programmes and those who did not. The optimal farm plan fo r 

farm ers who received agricultural assistance or participated in agricultural programmes 

consists of maize in the major and m inor seasons, m aize/cassava, maize/plantain, cowpea 

and garden-egg enterprises (Table 6.14). A bout three acres o f m inor season maize were 

produced and the 3 acres allocated fo r the production o f vegetables were exhausted in
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garden-egg production.

The crop enterprises selected fo rfa rm ers  who did not receive agricultural assistance 

are presented in Table 6.15. The area allocated fo r the production o f vegetables was 

exhausted with the garden-egg/tom atoes enterprise. Again, vegetables have proven to be 

profitable but some tom atoes is produced this time. The value o f the objective function is 

higher fo r participating farm ers than non-participating farmers.

Table 6.14 Optimal Farm Plan for Agricultural Assistance Recipients 

Solution Crop Enterprises in Solution Level (Acres)

Major Season Maize 1.5
w

2  ® E o
M inor Season Maize 3.1

8 «  c  in
M aize/Cassava 0.6

CD 
TO <M
E a

Maize/P lantain (M/Pt) 1
•j= CN 
Q . t-
O  rC

Cowpea 0.6

G arden-eggs (GE) 3

Table 6.15 Optimal Farm Plan for Farmers Without Any Assistance

Solution Crop Enterprises in Solution Level (Acres)

73
Major Season Maize 0.7

CD ®
E °
O  m

Minor Season Maize 2.7
o  05
C  T— 

— M aize/Plantain (M/Pt) 0.6
CO ^

E'4= O
M aize/Cassava/P lantain/Cocoyam 1 .1

Cl  co
O  in

(M/Cs/Pt/Cy)

Garden-eggs/T omatoes 2
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6.4.1 Resource Use for Farmers With and Without Agricultural Assistance 

Land

The am ount o f land available fo r farm ing fo r fa rm er w ith and w ithout agricultural 

assistance is presented in Tab le  6 .16. O perator land is constraining fo r farm ers who 

received agricultural assistance and the optimal income will be increased by 80,000 cedis 

if one acre o f land is made available to these farmers.

Both ope ra to r land and rented land were constraining fo r farm ers who did not 

receive agricultural assistance. The shadow prices fo r own land is h igher fo r those who did 

not receive agricultural assistance than those who received. A t the margin, land additional 

land may be more productive fo r non-participating farmers.

Capital

The capital allocated fo r use in the major and m inor seasons were all used up. In 

addition, the total am ount made available fo r borrowing was used up. More of the borrowed 

capita l w as used in the major season than in the m inor season (Table 6.17). The total 

am ount o f 400,000 cedis and 500,000 cedis borrowed by participating and non-participating 

farmers , respectively, was repaid.
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Table 6.16 Land Use for Farmers With and Without Assistance

Activity Type Am ount Am ount Slack Shadow
Available Used Price

Farmer W ith  A gricu ltura l Asststartce

Land: major season - Own

- Rented

5 5 0 80000

3 2.7 0.3 0

Land: m inor season - Own

- Rented

5 5 0 80000

3 2 1 0

Farm er W ith  N o Agricu ltura l Assistance

Land: major season - Own

- Rented

4 4 0 110282

2 2 0 71167

Land: m inor season - Own

- Rented

4 4 0 110837

2 2 0 71723

Table 6.17 Capital Availability and Use for Farmers Without Agricultural Assistance

Activity Type Am ount Available (£) Am ount Used (0)

Farmers W ith  Agricultural Assistance

Capital: Own: - Major season 

- M inor Season

340000 340000

160000 160000

Borrowed: - Used in Major
400000

330633

- Used In Minor 69367

Capital Repaym ent Total Am ount Borrowed 400000

Farmers W ith  No Assistance JlSlli
Capital: Own: - Major season 

- M inor Season

360000 360000

190000 190000

Borrowed - Used in Major
500000

488925

- Used In M inor 11075

Capital Repayment Total Am ount Borrowed 500000
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The availability and use of labour fo r farm er groups who received agricultural 

assistance and those who did not are presented in Tables 6.18 and 6.19 respectively. For 

farm ers who received agricultural assistance, fam ily labour was fu lly used up in the periods 

of March/April, July/August, and Septem ber/O ctober. The increase in the optimal income 

for making one labour-day available in these month periods o f scarcity o f labour are shown 

in Table 6.18. Making more labour available fo r hiring will not add anything to the revenue 

position o f participating farm ers because they hired no labour. Labour is more constraining 

fo rfa rm e rs  who did not receive agricultural assistance (Table 6.19).

Labour

Table 6.18 Labour Use For Farmers With Agricultural Assistance

Month Available Use Slack Shadow Price

Family Hired Family Hired Family Hired Family Hired

Jan/Feb 112 37 23 0 89 37 0 0

Mar/Apr 112 37 112 0 0 37 1880 0

May/June 112 37 100 0 12 37 0 0

July/Aug 112 37 112 0 0 37 10759 0

Sept/Oct 112 37 112 0 0 37 2683 0

Nov/Dec 112 37 52 0 60 37 0 0

Table 6.19 Labour Use for Farmers Without Assistance

Month Available Use Slack Shadow Price

Family Hired Family Hired Family Hired Family Hired

Jan/Feb 112 34 25 0 63 29 0 0

Mar/Apr 112 34 88 2 0 27 5867 0

May/June 112 34 88 29 0 0 7618 1751

July/Aug 112 34 88 1 0 28 5867 0

Sept/Oct 112 34 88 14 0 15 5867 0

Nov/Dec 112 34 32 0 56 29 0 0
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6.4,2 Revenue Generated From Different Crops

The revenue generated by each crop, estimated based on w hether or not the farm er 

received agricultural assistance, was calculated to see the relative profitability of the various 

crops in the optim al farm  plan. This is the total revenue from each of the crops in the 

enterprises tha t entered the farm plan, and therefore represents w hat w ould be the situation 

when the farm er fo llows the proposed farm plan. The results are shown in Tables 6.20 and 

6.21 respectively. The vegetables have again proven to have the highest revenue with 

garden-eggs leading w ith the highest revenue o f 5.7 million cedis fo r those who received 

agricultural assistance and cultivated a total o f 3 acres. The revenue from garden-eggs was

2.5 million cedis fo r those who did not receive agricultural assistance and who cultivated a 

total of 2 acres. Maize stands second to vegetables in the am ount of revenue generated 

to the farmer.

A greater level o f diversification was found with farm ers w ithout assistance. These 

farmers produced all the crops that appeared in the enterprises of the optimal farm plan 

beyond w hat was needed fo r home consumption. Accordingly, they sold some proportion 

of each crop. Farmers with agricultural assistance neither sold any cassava nor plantain 

(Table 6.20).

The results of the LP model that compared the production level of participants and 

non-participants in the Food-for-W ork project in Kenya showed tha t the net income of 

participants was higher than non-participants (Benuneh, Deaton and Norton, 1991). In this 

research, participating farm ers had h igherto ta l revenue (08,183,100) than non-participating 

farm ers (06,561,600). Those w ith agricultural assistance had higher levels o f most 

resources than those without, and as a result, the revenue levels of those w ith agricultural 

assistance were also higher. Any paym ents made by the farm er towards aspects of the 

assistance received are included in the calculations.
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Table 6.20 Revenue From Various Crops for Farmers With Agricultural Assistance
Crop Measurement Am ount

Produced
Quantity

Sold
Price Per 

Unit
Revenue per 

Crop (0)

Maize - Major Mini-bags 39.0 33.1 35000 1158500

Maize - M inor Mini-bags 31.3 8.2 38000 311600

Stored maize 16.6 50000 830000

Cassava Mini-bags 10.0 0 22000 0

Plantain Bunches 140.0 0 4500 0

Cowpea Mini-bags 3.8 3.8 60000 228000

Garden-eggs Mini-bags 435.0 435 13000 5655000

Total Revenue from all Crops 8183100

Table 6.21I Revenue From Various Crops for Farmers With No Assistance
Crop M easurement Am ount

Produced
Quantity

Sold
Price Per 

Unit
Revenue per 

Crop (0)

Maize - Major M ini-bags 24.3 18.3 45000 823500

Maize - M inor M ini-bags 22.6 16.1 50000 805000

Cassava Mini-bags 17.9 7.9 22000 173800

Plantain Bunches 295.4 155.4 4500 699300

Cocoyam Mini-bags 13.2 13.2 15000 198000

Garden-eggs Mini-bags 190.0 190 13000 2470000

Tomatoes Mini-bags 58 58 24000 1392000

Total Revenue from all Crops 6561600

The enterprises which did not enter the optimal solution are presented in Table 6.22 

fo rfa rm ers with agricultural assistance. Their shadow prices are presented to show the cost 

of forcing one acre of the enterprise into the farm plan. Any of these enterprises can be 

forced into the production plan by the inclusion of a constraint. However, it will cost farmers 

with assistance over one million cedis to force pepper into the farm plan. Though tom atoes 

did not enter the farm plan, there is no cost associated with including an acre of tom atoes 

into the model.

Table 6.23 portrays the cost of forcing to produce one acre of the enterprises that 

did not enter the farm plan fo r farmers w ithout agricultural assistance. Again, it costs more
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than one million cedis to force the pepper enterprise into the farm plan, and about 0466,000 

fo r tom atoes. Cowpea is the least expensive to incorporate in the optimal plan.

Table 6.22 Shadow Prices of Crop Enterprises Which Did Not Enter the Solution 
__________________ for Farmers with Agricultural Assistance__________________

Crop Enterprise Shadow  Price 
(cedis)

1 acre of Cassava 47686.9

1 are of Plantain 12212.7

1 acre of Pepper 1125377.5

1 acre o f Tom atoes 0

Table 6.23 Shadow Prices of Crop Enterprises Which Did Not Enter 
The Solution for Farmers Without Agricultural Assistance

Crop Enterprise Shadow Price
(cedis)

1 acre o f M aize/Cassava 318052.9

1 acre o f M aize/Cassava/P lantain 149410.4

1 acre of Cassava 346552.4

1 acre o f Plantain 144806.3

1 acre o f Pepper 1035051.8

1 acre of Cowpea 59666.9

1 acre of Tom atoes 466202.6

1 acre of Garden-Eggs 213405.8

6,4.3 Sources o f Food For Consumption

As m entioned earlier, consumption constraints were included in the model to ensure 

that farm ers have suffic ient food to meet the food needs of all the members of their 

household. These requirements are based on the size of the household. The model allows
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the farm er to e ither consum e from own production or purchase the produce fo r home 

consumption; he is not forced to consume from  own production. Purchasing activities were 

included to allow  the farm er purchase food needs fo r the home if producing other crops is 

more profitable. The results are shown in Table 6.24 fo r those w ho received agricultural 

assistance, and Table 6.25 fo r those who did not receive any agricultural assistance.

As in the case o f male and fem ale farmers, it is more preferable fo r these farmers 

to consum e w hat they produce than purchase the produce fo r consumption. The shadow 

prices are very high fo r those who received agricultural assistance, and is as high as

170,000 cedis fo r stored maize of the m inor season. It is therefore advisable fo r these 

farm ers to produce w hat they consum e than purchase the produce fo r consumption. The 

cost to the farm er fo r purchasing the produce fo r consum ption is much lower fo r those who 

did not receive agricultural assistance. Som e o f the farm ers lamented when the suggestion 

o f purchasing the ir food needs w as put to them as an option. To them, it is highly 

uneconomical to buy food which they can produce them selves. Though it is good fo r the 

farmers (in term s of profit) to concentrate on the production o f the products tha t bring them 

the maximum income. However, according to the results o f the linear programming, which 

is consistent with the qualitative analysis, the farm ers ra ther prefer producing to at least 

produce staple food to meet their food needs. This could be due to socio-cultural reasons 

rather than econom ic considerations. The price at which they buy the food fo r consumption 

was reduced to observe the e ffect of the decision making process and the model still 

predicted that farm ers consume from own production.

One outstanding issue is the fact tha t all the food fo r consum ption was taken 

from own production, and none of the produce was purchased by any o f the farm er 

groups. As discussed in the earlier chapters, due to socio-cultural reasons, farm ers in 

Ghana prefer to produce the food they eat than use their lim ited income to purchase 

food.
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Table 6.24 Sources of Food and Consumption Patterns
for Farmers with Agricultural Assistance_______

Produce Requirem ent

Source of Produce Cost to Farmer 
fo r Purchasing 

(cedis)
From own 
Production

Purchased

Maize - Major 4 M ini-bags All 0 105000

- M inor 3.5 Mini-bags All 0 130000

- Major Stored 2 M ini-bags All 0 145000

- M inor Stored 3 Mini-bags All 0 170000

Cassava 10 M ini-bags All 0 71489

Plantain 140 bunches All 0 6055

Table 6.25 Sources of Food and Consumption Patterns 
 for Farmers Without Agricultural Assistance_____

Produce Requirem ent

Source of Produce Cost to Farmer 
fo r Purchasing 

(cedis)
From own 
Production Purchased

Maize - Major 4 Mini-bags All 0 29318

- M inor 3.5 M ini-bags All 0 38008

- Major Stored 2 M ini-bags All 0 48875

- M inor Stored 3 Mini-bags All 0 57565

Cassava 10 Mini-bags All 0 24938

Plantain 140 bunches All 0 2345

A summary o f all the base scenarios is presented in Table 6.26. From Table 6.26, male 

farmers have the highest revenue, fo llowed by farm ers w ith agricultural assistance, then 

those w ithout assistance, with the women farm ers offering the lowest.
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Table 6.26 Parameters from All Base Scenarios of the Linear Programming Model

Male Female Agricultural
Assistance

No Agricultural 
Assistance

Optimal income 09,388,682.2 04,408,807.9 07,124,265.3 05,307,441.9

Capital Borrowed Total Total Total Total A llowed

Allowed A llowed Allowed

Fertilizer Purchased 
- Major Season

4.1 3.1 7.1 3.3

Fertilizer Purchased 
- M inor Season

3.6 2.6 2 2.1

Source o f Food Own Own Own Own
Needs Production Production Production Production

Crop w ith H ighest 
Revenue

Garden-Egg Garden-Egg Garden-Egg Garden-Egg

Crop w ith Lowest 
Revenue

Plantain Plantain
Cassava and 

Plantain
Cassava

Position of Maize In
Generating Second Second Second Second
Revenue

6.5 Sensitivity Analysis

This section discusses sensitivity analysis undertaken w ith the base model. 

Param eters of a num ber of variables were changed and the ir e ffect on the farm plan, 

resource use and decision to produce or purchase food were analysed. These are shocks 

on the model to make inferences fo r effective policy formulation. Rented land, hired labour, 

credit and yield were changed, holding all the other param eters constant in each case. The 

summ ary o f the changes fo r simulation is summarized fo r each farm er group in Table 6.27 

below. The details o f each simulation and the e ffect on the base model are also discussed 

in the next sub-sections.
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Table 6.27 Summary of Scenarios for Simulation
Parameter Male

Farmers
Female
Farmers

Agric
Assistance

No Agric 
Assistance

Rented Land Base 3 2 3 2
Simulation Level 6 4 6 4
Percentage Change 100 100 100 100

Hired Labour Base 37 37 37 29
Simulation Level 74 74 74 58
Percentage Change 100 100 100 100

Credit Base 550000 300000 500000 550000
Simulation Level 1200000 1200000 1200000 1200000
Percentage Change 118.2 300 140 118.2

Maize Yield Base 12.5 11.5 12 10
Simulation Level 17.5 16.1 16.8 14
Percentage Change 40 40 40 40

6,5 .1 Increase Rented Land

Rented land was 3 acres fo r male farm ers and 2 fo r fem ale farm ers in the base 

model, re flec ting  w hat is representative o f the farm ers in the study area. Since the LP 

mode! is to see w hat w ould happen at the optimum, it is necessary to vary the land available 

fo r renting and observe the e ffect on the farm plan (in this case, it is an increase in land). 

Though some farm ers do not have large land holdings, there is the opportunity to double 

their farm s through rented land or share-cropping. The am ount o f rented land available was 

increased from 3 acres to 6 fo r male and from  2 acres to 4 acres fo r fem ale farm ers. This 

is justified by the fact tha t in the sample, 43 percent o f the farm ers had between 2.5 to 5 

acres whiles 23 percent had more than 5 acres.

W hen the am ount o f rented land was doubled, there was no change in the farm plan 

nor the income level fo r male farmers, implying tha t rented land is not a constraint fo r them. 

For the fem ale farm ers however, there were major changes in the farm  plan and the optimal 

income level. The main results of this simulation fo r fem ale farm ers are summ arized in 

Table 6.28. The optimal income level increased from about 4.4 million cedis to 

approximately 5 million cedis. All the rented land was used up in the m inor season but there 

was a slack of about 0.3 acres in the major season. New crop enterprises such as cowpea
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entered the solution.

A t the base model, the bulk of the maize produced was stored and sold later. W hen 

the am ount o f rented land available to fem ale farm ers was increased, all the surplus maize 

was sold im mediately after harvest and storage was at the level o f w hat was required fo r 

home consumption. A nother im portant observation is tha t all the consum ption requirem ent 

fo r the household was produced rather than purchased.

________Table 6.28 Effect of Increasing Rented Land for Female Farmers________

Param eter Base Model Increase in Rented Land

Optimal Income Level 4,408,808 cedis 4,962,783 cedis

Rented Land Available 2 acres - major season 
2 acres - m inor season

4 acres - m ajor season 
4 acres - m inor season

Rented Land Use 2 acres - major season 
2 acres - m inor season

3.7 acres - m ajor season 
4 acres - m inor season

Crop Enterprises in the 
Solution

Major Maize 13 acres 
Minor Maize - 3.3 acres 
M/Cs/Pt/Cy - 0.9 acres 
Tom atoes - 2 acres

Major Maize 1.5 acres 
M inor Maize la c re  
M/Cs/Cy - 0.8 acres 
M /Cs/Pt/Cy - 0.9 acres 
Cowpea - 2.7 acres 
Tom atoes - 2 acres

Consumption
Requirem ents

Taken from  Own 
Production

Taken from  Own 
Production

W ith regards to participation in agricultural program m es, rented land was 3 acres 

and 2 acres fo r participating and non-participating farmers, respectively. Rented land fo r 

participating farm ers was increased to 6 acres and fo r non-participating farmers, it was 

increased to 4 acres. This increase had no e ffect on the linear program m ing results fo r 

participating farmers. However, rented land is a constraint fo r non-participating farm ers and 

increasing it resulted in a small increase in the optimal income level as well as changes in 

the basis. The changes are presented in Table 6.29. All the consumption needs were
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taken from own production.

Table 6.29 Effect of Increasing Rented Land for Farmers Without Assistance

Parameter Base Model Increase in Rented Land

Optimal Income Level 5,307,442 cedis 5,359,295 cedis

Rented Land Available 2 acres - m ajor season 
2 acres - m inor season

4 acres - m ajor season 
4 acres - m inor season

Rented Land Use 2 acres - major season 
2 acres - m inor season

2.4 acres - m ajor season 
2,6 acres - m inor season

Crop Enterprises in the Major Maize - 0.7 acres Major Maize - 0.1 acres
Solution Minor Maize - 2.7 acres 

Maize/Pt - 0.6 
M/Cs/Pt/Cy -1 .1 acres 
G-Eggs/Tm - 2 acres

Minor Maize -2 .1  acres 
M aize/Pt -1 .6  acres 
M /Cs/Pt/Cy - 0.6 acres 
Cowpea - 0.2 acres 
G-eggs/Tm  - 2 acres

Consumption
Requirements

From Own Production From Own Production

6.5.2 Increase in Hired Labour

Though it is d ifficult to increase fam ily labour, hired labour is available in many rural 

communities and can be hired if credit is available. As such it becomes necessary to make 

more hired labour available to the farm ers and observe if it leads to any changes in the farm 

plan as compared to the base model. W hen money is available, there is the possibility of 

increasing the am ount of hired labour from 30 percent to 60 percent of fam ily labour fo r all 

farm er groups. W hen hired labour was increased, all other variables held at the base, it had 

no change in the results from the base model fo r male and fem ale farmers. It can therefore 

be said that labour is not a constraint if varied in isolation, but land could be needed by 

these farm er groups.

Increasing the am ount of hired labour available had no e ffect on the m odel fo r 

farmers with agricultural assistance. However, fo r farm ers w ithout agricultural assistance,
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it resulted in m inor changes but rather negligible.

6.5.3 Increase in Credit Availability

The next sensitivity analysis involved increasing the am ount o f credit available to the 

farmers. W ith in the farm ing comm unities, the credit available to these farm ers is generally 

low in comparison to the ir cost of production. The am ount of credit was therefore increased 

to a level that will a llow  the farm ers to undertake a major and m inor maize, maize/cassava 

and m aize/p lanta in enterprises. From the gross margin calculations, the total cost of 

undertaking these enterprises is about 1.2 million cedis and the am ount o f credit was 

increased accordingly, assum ing all o ther th ings remained equal, fo r all the fou r farm er 

groups.

The optimal income o f male farm ers increased from 9.4 million cedis to about 11 

million cedis. The credit was almost com plete ly used up and there were changes in the 

combination o f crop enterprises and other activities. W ith this scenario fo r male farmers, 

abou t 40 bunches o f plantain was purchased fo r home consum ption Farmers who 

participated in agricultural programmes also recorded an increase in the optimal solution. 

The optimal solution of fem ale farm ers increased by 0130,000, and fo r non-participating 

farmers, it increased by 070,000. The e ffect o f an increase in the credit on fem ale farm ers 

and non-participating farm ers may be insignificant due to the ir lim ited land holdings and it 

could be said that credit given to farm ers benefit them more if o ther resources are more 

available.

6.5.4 Increase in Yield

For this scenario, it was assumed the governm ent selectively subsidizes fertilizer 

prices, which is very crucial for the adoption of improved farm  technologies. The 

assumption fo r this scenario is that the base fertilizer price reduces which leads to an

120

University of Ghana                              http://ugspace.ug.edu.gh



increase in the use of fertilizer, which in turn leads to an increase in maize yield, ceteris 

paribus. This is based on the fact that maize yields are increased by 40 percent (national 

yield averages in maize is 20 m inibags per acre (MOFA, 2000) whiles average yields in the 

study area was about 12 minibags). The analysis in this scenario resulted in the biggest 

change in optimal income. Production shocks cannot be w ished away because its effects 

have to be absorbed som ewhere within the econom ic system (Smith, 1997).

Table 6.30 presents a summ ary of the simulation analysis. The improvem ent in the 

optimal solution fo r fem ale farm ers w ith an increase in yield is most significant, followed by 

that o f male farm ers and farm ers w ith agricultural assistance. The detailed results o f the 

simulation are presented in Appendix V.

Table 6.30 Changes in the Income Level with Varying Parameters

Simulation Parameter
Farmer Group
(with Percentage 

Changes and 
Elasticities)

Base Model 
Income 
Level

Increase 
Rented Land

Increase Hired 
Labour

Increase
Credit

Yield
change

Male
% Change In Income 

Elasticities

9388682 9,388,682

0

0

9,388,682

0

0

10,146,631

8.07

0.068

10,976,929

16.92

0.423

Female
% Change In Income 

Elasticities

4408808 4,962,783

12.57

0.126

4408808

0

0

4539822

2.97

0.01

5317057

20.6

0.515

Agric. Assistance
% Change 

Elasticities

7124265 7124265

0

0

7124265

0

0

8018777

12.56

0.09

8147223

14.36

0.36

No Assistance
% Change In Income 

Elasticities

5307442 5359295

0.98

0.01

5314510

0.13

0.001

5,377,926

1.33

0.011

6185319

16.54

0.414
T h e  e la s tic itie s  are  ca lc u la te d  by d iv id in g  th e  p erce n ta g e  ch an g e  in o p tim a l in c o m e  by th e  p e rce n ta g e  ch an g e
in th e  s im u la tio n  p a ra m e te r

There was a slack in the use of capital fo r some farm er groups when the am ount of
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credit was increased. The sim ulation results show tha t fem ale farm ers only used about

0530,000 out of the 01,200,000 credit made available to them . They either do not need 

much credit or the credit was not used due to constraints in land. To test this situation, the 

land available was increased to the level of male farm ers and all the credit was exhausted. 

Land is therefore a m ajor constraint fo r fem ale farm ers and an increase in the ir land holding 

will s ignificantly enhance the ir income situation. Assistance in the form  o f small grants will 

be effective.

It is rather surprising that while increase in credit generated an increase in the 

objective function value fo r male farm ers and participating farmers, it had very little e ffect 

on the incom e level o f fem ale farm ers and farm ers w ithout agricultural assistance. Increase 

in credit may not have the desired impact if it is not accom panied by a change in the 

endowm ent of o ther resources. W hile men need capital, wom en farm ers and farmers 

w ithout agricultural assistance will not benefit from credit if the ir land holdings remain the 

same. W om en farm ers did not hire labour due to the ir small land holding and lim ited credit.

The elasticities in Table 6.30 show that increase in yield is the most effective way 

of improving farm er's income level. The elasticity fo r increasing yield on income is 0.5 fo r 

female, which is the largest. Furthermore, the elasticity fo r increasing rented land on 

income is largest fo r fem ale farmers and alm ost zero fo r the other farm er groups. For yield 

increases, farm ers have the responsib ility  o f adopting improved and good agricultural 

practices. On the other hand, policy makers may need to consider providing specific 

subsidies fo r vital inputs such as fertilizer.
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Chapter Seven 

Summary and Conclusion

7.1. Summary

This study exam ines maize, the main cereal and m ajor staple crop in Ghana, in a 

farm ing systems perspective fo rth e  Central Region of Ghana. A  farm ing system s approach 

was em ployed because hardly does any small-scale farm er in Ghana undertakes the 

production of individual crop enterprises. It was found necessary to exam ine the farm unit 

as a w hole in order to determ ine the profitability of the maize enterprise in relation to other 

food crops, irrespective of w hether or not the enterprise contained maize. In Ghana, maize 

is a major food crop that determ ines food security. However, the dem and fo r maize as food 

and feed grows at the same rate as population growth rate, while maize production trends 

have not kept pace with popula tion growth. Maize availability fo r G hana is necessary to 

ensure food security.

The study therefore examined the decision-m aking process o f the farm er to improve 

resource allocation fo r ensuring household food security. E fficient resource allocation can 

improve household food availability and income situation of the farmer. In order to examine 

the availability of maize fo r household consumption, the relative profitability of the various 

crops and optimal farm plans were determ ined fo r farm ers in the study area. Determ ining 

the relative profitability disclosed the place of maize in generating income fo r the farmers 

among the other food crops.

Since most of the maize produced fo r direct home consum ption is done by women 

farmers, a gender differential analysis was undertaken to exam ine w hether male enterprises 

are more profitable than those of the ir fem ale counterparts. Secondly, the e ffect of 

agricultural programmes was assessed by grouping farm ers into participating and non­
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participating in agricultural programmes and the ir various farm enterprises were examined. 

This is done to show the differences in the perform ance the enterprises o f those to whom 

agricultural assistance was extended and those w ho received no assistance.

The objective of the study was to exam ine the relative profitability o f food crop 

enterprises in the Central Region and determ ine the optimal enterprise com binations and 

activities that maxim ize net farm  returns fo r fou r farm er groups using a linear programming 

model. The relative profitability of food crop enterprises was analysed by gender and by 

participation in agricultural program m es on the basis of the d ifferent resource endowments. 

A policy analysis was carried out using simulation.

A m ultistage sampling method was used in farm er selection fo r the survey to obtain 

data fo r undertaking a farm er socio-econom ic analysis. The results o f the survey were later 

used to construct a linear programming m odel. High maize production districts in the 

Central Region w ere determ ined firs t using data from the PPMED o f the Ministry o f Food 

and Agriculture. O ut o f the high maize producing areas, three districts were randomly 

selected namely: Assin, Agona and M fantsiman districts. From each district, five 

villages/towns were selected, and out o f each village seven farm ers were selected. The 

selection of the  farm ers was based on farm size and gender. A t least 3 farm ers in each 

village were women. A total of 105 farm ers w ere interviewed.

Both qualitative and quantitative methods were used in the ana lys is  in order to 

achieve the objectives of the study. The quantitative approach involved analysis o f food 

crop enterprises o f maize farm ers through simulation analysis developed in the fram ew ork 

of mathematical programming. A linear programming model was particularly useful as it 

provides insight into appropriate decision-m aking and the results provide a basis fo r making 

relevant recom m endations to farm ers and policy. Besides, a linear programming model is 

capable of handling intercropping situations effectively. Four representative farm er groups 

were examined to see the relative profitability and perform ance o f the ir crop enterprises.
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Resource endowm ents and use levels were determ ined and cropping calendars 

were constructed fo r the farm er groups to determ ine the labour-days involved in each 

enterprise. O ther data considerations were made to obtain inform ation fo r crop enterprise 

budgets where gross margins were calculated. In addition to cropping activities, the linear 

programming model included input use, selling, storage activities, as well as activities fo r 

purchasing m ajor staples fo r household consumption. The LP matrices incorporated the 

variable costs and returns from the d ifferent enterprises. The Central Region has two 

cropping seasons and this was used in the construction of the LP model. The base models 

w ere firs t run and the simulation analysis was based on the base scenarios. Sensitivity 

analysis was used to determ ine the stability o f the optimal solution by varying the values of 

the limiting resources such as rented land and credit. Changes in rented land resulted in 

about 13 percent change in the optimal income level fo r fem ale farmers.

7.2 Limitations of the Study

The research covered all the possible areas that it set out to investigate. However, 

the model studied only food crop enterprises and did not include perennial and other tree 

crops in the LP model due to the lim itation of suffic ient and detailed data. The model also 

covered only a part o f the country and may not be able to provide generalised 

recom mendations fo r the whole country. Thus, this study will need to be extended to other 

parts o f the country in order to make more general recom m endations fo r national food 

security. The model, analysis and results form a strong basis fo r a further long-term 

research on the topic and provides insights useful fo r policy formulation.

7.3 Major Findings and Conclusions

The maize-based farm ing systems in the Central Region are characterized by maize 

cropped as an individual crop or in combination with cassava, plantain, cocoyam and
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sometim es with vegetables. O ther crops in the region include yam, garden-eggs, pepper, 

tom atoes and cowpea. O f these, all except yam were used in the analysis. Tree crops are 

also grown such as cocoa, coffee, citrus, and oil palm. Mixed cropping is often practised 

in the region. The region has tw o cropping seasons in a year namely, major arid m inor 

seasons.

Maize is the m ost im portant cereal crop to the farm ers and is grown both fo r sale and 

fo r home consum ption. The crop is term ed ‘good m other’ by some wom en farm ers because 

it makes it possible to feed the fam ily. A va ilab ility  of maize gives them a sense o f food 

security and many farm ers wondered how they could take care o f the fam ily w ithout maize. 

Maize also provides quick and regular income to the farmer, in addition to its ability to  store 

fo r a  long period o f tim e unlike the vegetables. The main problems identified by farm ers as 

being constraints in food production w ere lack o f suffic ient m oney fo rfa rm ing, labour related 

issues, m arketing o f produce and land problems.

No crops were found to be specific only to wom en as asserted by some researchers. 

Crops grown w ere comm on to both male and fem ale farmers. Crop enterprise com binations 

differed between farm ers w ith and w ithout agricultural assistance. Farmers w ith assistance 

had few er crop com binations in the ir enterprises. Female farm ers w ere more resource 

constrained than the ir male counterparts as they had sm aller farm  sizes, used less credit 

and yet faced the same input and output prices with male farmers. O ut o f the 46 women 

who were interviewed, only 5 had food crop farm s of more than 5 acres while 18 men were 

in this category.

Few fem ale farm ers benefited from agricultural assistance from MOFA and NGOs 

in the region. O ut o f the respondents, only 8 wom en were part o f these programmes. All 

the  8 w om en applied fertilizer on the ir farm s and the ir farm enterprises perform ed better 

than the women who did not participate in the programmes. This shows tha t women have 

the ability to increase agricultural production if they have the incentive to do so.

126

University of Ghana                              http://ugspace.ug.edu.gh



The results o f the linear programming analysis showed that farm enterprises o f male 

farm ers perform ed better than those of fem ale farmers. This is consistent with the gross 

m argin analysis. Furthermore, participating farmers in agricultural program m es had a 

relatively more productive enterprises than non-participating farmers, which may be due to 

the ir better position in terms of resource endowment.

The LP results also showed tha t land is the most limiting fac to r o f production fo r 

fem ale farm ers and the ir optimal income will increase w ith an improved access to land. The 

shadow prices fo r land were higher fo r fem ale farm ers than male farmer, which could mean 

that the productivity o f land may be higher fo r fem ale farm ers compared to male farmers.

From the results o f the base LP scenarios, maize was the second revenue 

generating crop in relation to other crops. In most cases, garden-eggs was the highest 

revenue generating crop. W ith maize being relatively profitable, coupled w ith the fact that 

farmers prefer to grow  the ir own food fo r home consumption, it can be concluded that 

devoting more resources to maize production will not result in an econom ic loss to farmers.

Maize is a vital staple crop and most im portant cereal crop because o f its diverse 

uses in food preparation, and its ability to be stored fo r several m onths and either sold or 

consumed throughout the year. On the other hand, vegetables are perishable; they cannot 

be stored. Vegetables are also not consum ed in large quantities and are produced mainly 

for the market. Maize can therefore be said to be the most profitable staple food crop and 

demands attention fo r an im provem ent in its enterprises.

From the LP model, when given the option o f producing fo r household consumption 

and purchasing staples fo r home consumption, all consumption was taken from production 

fo r all fa rm er groups. None of the staple food crops indicated in the model was purchased 

fo r consum ption in the base scenarios. The results showed that the opportun ity  cost of 

purchasing staple food crops such as maize, cassava and plantain fo r consumption was 

very high. This is consistent with the survey results where farmers indicated a preference
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against purchasing staples food crops fo r home consumption. This is the usual behaviour 

o f most subsistence farm ers in the A frican subregion. Sm all-scale farm ers in Ghana have 

needs tha t com pete fo r the ir limited income.

A sensitivity analysis of the linear programming model, which involved an increase 

in yield due to a reduction in the price o f fertilizer led to a considerable increase in income 

level. The incom e elasticity with respect to increase in yield was largest fo r all farm er 

groups, but especially fo r fem ale farmers. From the survey results, farm ers have indicated 

that they will increase the use or try the use of fertilizer w ith a decrease in its price and vice 

versa. Farmers are not able to purchase enough quantities o f fe rtilizer and a decrease in 

price will make a d ifference in use, yield and the ir income level.

Farms in G hana need to be well managed and operated in order to  obtain maximum 

and continuous flow  o f incomes that are com parable w ith earnings outside agriculture. 

Micro level analysis o f farm  profitability is needed fo r d ifferent parts o f the country as macro 

analysis may not capture the essential issues at the farm  household level. W hen farm ers 

are sure to obtain maximum and continuous income from maize, they will increase the  

acreage allocated to the crop, else, they will only grow enough fo r household consum ption 

and grow more profitable crops fo r sale. Farm enterprises can be im proved w ithout a heavy 

dependence on fore ign assistance and new and expensive technology, if it is better 

managed to obtain a m arketable surplus.

Finally, as a nation, we need to take a closer look a t the role o f rural farm ers, who 

form the majority o f the national labour force, in order to achieve the  goals o f national 

econom ic developm ent. To ach ieve the objective o f national econom ic growth, the 

agricultural sector can neither be neglected nor overlooked.
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7.4 Policy Implications of Findings and Recommendations

The following recom mendations are made from the study.

Efforts must be made to ensure an improvement in the production base and income 

level of wom en farmers. W om en farm ers were found to devote a greater proportion o f the ir 

farm produce to home consumption than men, leaving them with little surplus fo r sale. The 

sensitivity analysis shows tha t the effect o f increased yield is largest fo r fem ale farmers. 

Yields can be increased with increased use o f inputs and improved farm  m anagem ent 

methods. This can be facilitated by policy to introduce selective subsidies on fertilizers fo r 

small-scale women farm ers as this will go a long way to improve the ir farm  productivity and 

income levels significantly. An increase in the ir income level is vital as having maize alone 

is not suffic ient fo r food and nutrition security. They need fish, meat, and other ingredients 

fo r proper food preparation which they ought to purchase outside o f the ir production. NGOs 

working in the communities and promoting agricultural production should pay attention to 

women farmers by assisting them  with small grants, improved seed and inputs. The 

governm ent would need to take a closer look at ways o f making inputs affordable fo r small- 

scale food producers.

Extension service delivery needs to be intensified by MOFA sta ff as well as NGOs. 

Since the highest improvement in income level fo r all farm er groups was seen w ith an 

increase in yield, the adoption o f improved agricultural practices is critical fo rfa rm ers  in the 

study area. One way to increase yield is through assistance to obtain agro-chem icals at a 

reduced price but the other way is with improved farm m anagem ent practices. Extension 

workers in the region should be trained in farm m anagem ent practices to enable them 

extend the findings of practical and farm er-oriented research to farmers. Extension officers 

also need more information on the crops grown in their area of operation in the form of 

handouts and reading materials fo r improved extension delivery.

Research findings on maize in the study area should be made available to a w ider
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group of farmers, especially w om en farm ers. Farmers ta lk about improved varieties but 

have little practical knowledge about them. The num ber o f fem ale extension workers would 

need to be increased as most wom en farm ers find it easier relating to fem ale field workers 

than male workers. The wom en farm ers interviewed were particu la rly  happy to 

comm unicate a lot of inform ation to me, a fem ale researcher, as they could easily identify 

with a woman.

An increased access to credit fo r all farm er groups in the s tudy area is critical. 

Farmers generally received very little credit, purchased little farm  inputs and had poor yields. 

Most farm ers never received any credit fo r farming. The sensitivity analysis o f the linear 

programming model also shows a positive increase in income w ith an increase in credit. 

Credit institutions in the rural comm unities should be sensitized, equipped, em powered and 

encouraged to give cred it to farmers. Adequate and tim ely credit availability will enable 

farm ers purchase improved farm inputs in a timely way, rent land and hire labour fo r 

improved perform ance of the ir farm enterprises.

Bottlenecks such as the collateral requirements in form s not readily available to 

farmers, especially women need to be removed. Credit institutions often demand collateral 

security from farm ers in forms they do not have. Land title, fo r example, should not be used 

as collateral fo r obtaining credit fo r women farmers. The farm itse lf could be used as a 

basis fo r granting loans to small-scale farmers. Lack o f suffic ient credit is a lim iting factor 

in production activities as it determ ines the availability and use of appropriate inputs on the 

farm. The am ount o f loan the farmers can borrow is too small to  enable them undertake 

the ir major farm activities. Nevertheless, the sensitivity analysis o f the LP program m e 

further suggests that making more capital available to fem ale farm ers w ithout an increase 

in the am ount of land fo r farming will not benefit them. Both land and credit constrains must 

be addressed.

Land reforms are needed at community level in order to make land more accessible
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to women farmers, especially. Land is found to be a m ajor constra int to fem ale farm ers 

than male farm ers w ith higher shadow prices and it also generated an increase in the 

objective function value in the sensitivity analysis. Improving credit to farmers cannot 

benefit them  fully if the ir access to land is not changed. Making land available to fem ale 

farm ers is the responsibility o f the local communities. Though land is the most constraining 

resource to the fem ale farmer, the ir land might be more productive than tha t o f the male 

farm er due to the higher shadow prices. Men and wom en do not have equal social, 

econom ic and legal rights in the Ghanaian traditional culture. Land rights o f wom en is 

usually user rights rather than ownership land title rights.

G reater and more secure access to land is required fo r rural wom en beyond 

custom ary systems, which regulate access according to mem bership o f a lineage, 

comm unity o r household. This is even more im portant due to increasing population and as 

land is no more in abundance. Measures to increase w om en’s control over land are 

important strategies to em power rural women to make food production decisions more 

effectively and enhance the ir chances of obtaining credit. G overnm ent efforts should be 

geared towards improving the rights of wom en to agricultural productive resources such as 

land and credit due to their vital role in ensuring food security.

Participation in agricultural programmes is a strong incentive fo rfa rm e rs  to embark 

on modern techniques of farming, thereby leading to increased yields and effic ient use of 

resources. Agricultural projects therefore have a great influence on productivity. However, 

out of the total num ber of women interviewed, only 17 percent participated in these 

agricultural projects. There seems to be a bias in the distribution o f such assistance against 

women farmers. It was interesting to find that all the women farm ers who participated in the 

programmes applied fertilizer on their farms. Efforts must be made to include more women 

in agricultural programmes to ensure an improved perform ance of the ir enterprises. 

Governm ent organizations and NGOs that extend agricultural programmes to farmers must
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educate male farm ers to contribute more to household food security. D iverse types of 

inform ation and education are needed by farm ers in order to im prove the ir livelihood, 

consum ption patterns and w elfare in general.

The survey showed that the educational level o f the fem ale farm ers is particularly 

low and is therefore a m atter o f concern. Formal and informal education opportunities fo r 

rural wom en is an issue tha t dem ands attention o f national governm ents, the international 

bodies and non-governm ental organisations. The education level o f rural wom en in A frica 

has been a basis fo r discrim ination against them in the distribution o f credit and other forms 

of agricultural assistance. Low levels o f education has also contributed to the ignorance of 

their rights and provisions of the law. Education enables the farm er to attem pt modern 

methods of farm ing more easily. Adult literacy programmes m ust be extended to farm ing 

comm unities in the Central Region of Ghana. Simple literacy and numeracy programmes 

will place the farm ers in a position to understand and attem pt improved farm m anagem ent 

practices.

Farmers must be encouraged to undertake simple household record-keeping and 

recording exercises on all the enterprises and non-farm activities. The presence o f good 

records from the  farm  enable researchers to carry out more rigorous analysis leading to 

recom m endations fo r policy form ulation towards enhancing farm productivity and improving 

farm er welfare. Good farm records will enable farm ers to make inform ed farm decisions, 

present the ir needs to governm ent in a practical way, and these records will supplem ent the 

data collected by the Ministry of Food and Agriculture and other bodies.

Good irrigation and drainage systems are needed to prevent complete crop failure 

when there is not enough rain and when there is too much rain. The farm ers in the garden- 

egg growing areas in the Mfantsiman District have located the ir farms close to each other 

to enable them use tractors in ploughing the land. This will be a good place to start an 

irrigation project. These farmers are industrious and will be able to increase the production
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base o f both maize and vegetables.

7.5. Recom m endations For Further Study

This study forms a strong basis fo r fu rther research. Food insecurity must be fought 

as an inter-sectoral issue. In a fo llow-up study, cross-sector studies w ould be relevant to 

see the degree o f im pact the agricultural sector has on other m ajor sectors o f the economy. 

A rnade (1996) found tha t both the m anufacturing and services sectors o f the US econom y 

had significant influence on aggregate agricultural output, whereas agricu lture has less 

impact on m anufacturing and on service output. Sectoral m odels address the need fo r an 

overall policy plan which considers all related sectors, industries, products, and other related 

factors s im ultaneously (Zyl, 1989b; A rnade, 1996). Such a policy design is vital fo r the 

econom y o f Ghana.

A study that analyses and dem onstrates the im portance o f ensuring a maximum, 

continuous and sustained income level fo r maize farmers and the role o f maize in food 

security in Ghana is necessary fo r many parts of the country.

A t the farm  level, research should maintain a farm ing system s approach as farm ers 

in Ghana hardly grow crops cultivated individually, especially in the food crop enterprises. 

The results of such research would give a total view o f the farm  sector and provide the 

farmers with a practical decision making tool. Further research could also incorporate 

perennial crops in the analysis.

Soil scientists and agronom ist could be involved to test the soils in the d ifferent 

areas and analyze the differences in soil type, level o f fertilizer use and yields. LP matrices 

can then be built to see the optimal farm plans fo r the d ifferent soil types.
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Appendix I: Interview Schedule 

Interview Schedule fo r Maize Farmers

Research Topic: An Optimization Analysis of Maize-Based 
Fanning Systems in the Central Region of Ghana

Farmer Number__________________ Name of Interviewer

Farmer's Name:_____________________________  Sex [ ] M; [ ] F

District of Interview:____________________________ Town/Village:_____________________

D ate :____________________ /199___  Time Interview Started:_______a.m./p.m.

I, Crop Information
1. What is your major occupation?_________________________

la. What is your minor occupation?_____________________________________________

2 For how many years have you been farming? ___________________

3. Please rank the crops you grow in order of importance (starting with the most important).

Crops Grown No. of Years 
Grown

Reason for growing crop

1.

2.

3.

4.

5.

6.

7.

8
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4. What crop combinations do you usually grow? Please tell us why (Continue writing overleaf). 

a .    __________________________________________________________

4a. Do you sometimes plant beans/cowpea with the aim of enriching the land? [ ] Yes;[ ] No

5. If you always grow some maize, please tell us why.__________________________________

6. Please complete the table below on the area of each crop or crop mixtures you cultivated.

Crop/Crop Mixtures Area cultivated

Major '97 Minor ’97 Major '96

1.

2.

3.

4

5

6.

7.

7. How much maize do you intend to plant next season?

[ ] Same size as last season;

[ ] Less than last season;

[ ] More than last season.

7a. Specify acreage_________________ acres

8. What would make you allocate more resources to expand your maize production?
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9. H ow  many times do you usually plant maize on the same p lo t before changing to another crop?

10. Describe the problems you face as a farmer.

n. Cost

11. Please list the assets (including cutlasses and other equipments) on your farm and their value.

12. What equipments did you have to buy last year and what was the cost (including crib 

construction cost)?_______________________________________________________

13. Do you use tractors? [ ] Yes; [ ] No.

13a. If yes, how much did you spend last major season for preparing your farm?________cedis

14. How much did you spend on seed last major season?

Crop Quantity of Seed 
Bought

Price Per Unit (0) Source of Seed Total Area 
Planted

1. Maize

2.

3.

15. Do you apply fertilizer on your farm? [ ] Yes; [ ] No. If no, go to question # 17.
15a. What type(s) offertilizer do you apply?___________________________________________

15b. How much did you spend on purchase and application last major season?

(i) Quantity bought of each type__________________________

(ii) Unit price of each type ___________________________________  cedis

(iii) Cost of application _____  ctdis
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16. In which year did you start using chemical fertilizer?_________
16a. From which source(s) do you obtain your chemical fertilizer?

17. Have you ever used chemical fertilizer in the past and then stopped using it? [ ] Yes [ ] No.

17a. If yes, when did you stop using it1?______________________________________________

17b. What is your reason(s) for discontinuing the use of chemical fertilizers9_____________

18. What would be your response to the following changes in the price of fertilizer?
Increase:_______________________________________________________

Decrease:______________________________________________________________

19. Do you use herbicide (or weedicide) to control weed on your farm? [ ] Yes; [ ] No. 

19a. If yes, please indicate the following:

[] Quantity purchased________________________________________________

[ ] Cost of chemical_____________________________ cedis

[] Crops on which applied____________________________________________

20. Tell us about the manual weeding of the plots (by crops) last season (major, 1997).

Crops\ 
Crop Mixtures

No. of times weeded 
Before Harvest

Crops\ 
Crop Mixtures

No. of times weeded 
Before Harvest
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21. H ow  much d id  you spend on labour last season (m ajor ’97) fo r the fo llo w in g  activities?

Plot/Crop Activity No. of People No. of Days 
Worked

Amount Paid 
(total)

Clearing

Weeding

Harvesting*

Other

Clearing

Weeding

Harvesting*

Other

Clearing

Weeding

Harvesting*

Other
** Harvesting cost includes hired labour cost, feeding and others.

22. Do you have access to irrigation or drainage facilities0 [ ] Yes; [ ] No

23. Do you treat your maize with a chemical before storage0 [ ] Yes; [ ] No 

23a. If yes, please complete the table below.

Chemical Used 
(Indicate Storage Method Used)

Quantity Used 
(Last Major Season)

Amount Spent 
Cedis

24. How much transportation and other costs did you incur in selling your produce?

Crop/Produce Transportation Cost (0) Other Selling Costs (0)

1. Maize

2.

3.
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25 . H a v e  y o u  e v e r  re c e iv e d  a n y  loan for your farming a c tiv it ie s ?  [ ] Y e s; [ ] No

25a. If yes, what is the source?_____________________________________
25b. How much did you receive last year?______________________cedis

25c. What was the rate of interest? _______________________ _%

26. Please tell us of any difficulties you encountered in obtaining a loan.

[ ] Never applied for loan [ ] Process very complicated

[ ] Bank is too far away

[ ] Applied but did not receive (reason)_____________________________

[ ] Other reasons a re______________________________________________

27. Do you receive assistance from any Agricultural Institution (including NGOs)? []Y es; []No. 

27a. If yes, what form of help did you receive?

[ ] Cash [ ] Seed [ ] Fertilizer

[ ] Marketing [ ] Insecticide [ ] Technical Assistance/advice

[ ] Other (specify)____________________________________________________________

27b. What are the terms of the assistance9

n .l Labour (Cost)

28. Including yourself, how many people live in your household (ie. eat from the same 'pot')?____

29. How many people in your household are available for labour on your farm?

[ ] M e n ___________________  [ ] Women ____

[ ] Children ___________________ [ ] Other ____

30. How many days a week on average do they work on the farm9  days

(Note festival, resting and worship days when counting)

30a. How many hours is usually spent per day on the farm by:

[ ] Yourself__________ hrs [ ] Other household members  hrs
[ ] Hire labour__________hrs
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31. How many people do you have as hired labour?

[ ] Full-time  _______
[ ] Part-time___________________

32. How many workers do you need on your farms (excluding yourself) on a:

Family Labour Hired Labour

Full-time basis _____________ _____________
Part-time basis _____________ _____________

33. How many days does it take to clear and weed one acre by:

Clear (days) Weed (with crops on farm)

Family Labour _______________  _____________

Hired Labour _______________  _____________

34. Please allocate the labour available to you according to the labour demand level of each 

crops/crop combinations. Thus, the labour requirement level of each crop enterprise.

Crop/Crop Combination Labour Requirement (%) *

Total ______________
" The percentages should add up to 100%

3 5. Please describe the problems you have in mobilizing labour?

36. How much money did you have available for farming activities last year0 _____________ cedis

37. Approximately, what proportion of your income is invested in the following areas of your 
farm?

Crop Percentage Crop Percentage
[ ] Maize ________  [ ] Cassava ________

[] Other Food C r o p s ________ [] Tree Crops ________
[ ] Other Cash crops ________  [ ] Vegetables ________
[ ] Livestock
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I l l  Income
38. Please tell us about the harvest of the crops you grew last maior season

Crop Area Cultivated Qty Harvested 
(Total)

Qty Sold Qty Consumed

1. Maize

2.

3

4.

5.

6.

7.

39. Complete the table below to give us your sales information for all the crops you grow.

Crop Unit of 
Measurement

Qty Sold Sale Price 
Per Unit

Remarks

1.

2.

3.

4.

5.

6.

7.

40. How much produce do you have in storage? ______

41. When do you usually sell your maize?

[ ] Fresh green harvest

[ ] Immediately after harvest (dry)

[ ] If you store the maize, please tell us for how long:

Major season maize: stored till ______________
Minor season maize: stored till

151

University of Ghana                              http://ugspace.ug.edu.gh



42. W hat problems do you have w ith  storage and storage facilities?

43. How do you sell your maize?
[ ] Sold directly to market [ ] Sold to middle man
[ ] Sold to cooperative (of which I am a member)

[ ] Others (specify)________________________________________

44. What problems do you encounter in marketing/selling your maize?

45. Please tell us how much maize you need for home consumption:

[ ] Every week___________________  [ ] Each season___________________

[ ] Each year____________________

46. Do you sometimes have to buy some farm produce when your stock is finished? [ ] Yes; [ ] No.

47. Tell us about your purchases of additional farm produce for home consumption when your stock
is finished. These are the crops that you produce and still have to buy sometimes.

Crop/Produce Frequency 
of Purchase

Quantity
Purchased

Price Paid/ Unit

Last

■Vear

1. Maize

2 Processed Maize

3.

4.

5.

48. Please complete table below if you keep livestock.

Type of Livestock Quantity Kept Amount Spent On Each Last Year
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48a. H ow  many o f  each type did you sell last year and at what price (inc lud ing  egg sales)?

Type of Livestock Quantity Sold Price Per Unit

Eggs crates/day /crate

49. Do you have any income from outside the farming activities? [ ] Yes; [ ] No.

50. Please tell us the source, if you have off-farm income (thus, pension, teaching, trading, 

remittances from children, etc.)?

Income Source(s) Amount Obtained (£) How Often Received

1.

2.

Plans For The Future

51. Which planting method(s) do you use to cultivate your maize0 

Local Maize: [ ] Row Planting [ ] Random planting

Improved Maize: [ ] Row Planting [ ] Random planting

52. Do you currently have any contacts with Agricultural Extension staff7 [ ] Yes; [ ] No 

52a. If yes, how does the contact take place?

[ ] Individual visits [ ] Group visit with other farmers
[ ] Other (specify)____________________________________________________

52b. How often are these visits?____________________________________________

52c. How have you benefited from the extension staff9 _________________________

53. Where do you get information about farming? Please check all that apply.

[ ] Agricultural Extension [ ] Radio [ ] Demonstrations Farms
[ ] Other farmers [ ] TV [ ] Farmer's Day
[ ] Farmer Meetings [ ] Other (specify)_________________________

53a. Which two of these sources are most important to you?
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IV  Demographic Information
54. Please tell us your a g e :________years old

55. How many children do you have?_____________________________

56. What is your marital status?

[ ] Married [ ] Single
[ ] Divorced [ ] Widowed
56a. If married, what role does your marriage partner play towards your farming? 

[ ] Assists in clearing land [ ] Assists in weeding among crops

[ ] Assists in harvesting [ ] Other (specify)__________________

57. What is your religious affiliation?

[ ] Christian [ ] Moslem

[ ] Other (specify)______________________________________________________

58. What level of education do you have?

[ ] Never had formal education

[ ] Primary school level 

[ ] Secondary ('O' Level/' A' Level)

[ ] College (Specify College and course taken)______________________________

[ ] University Degree and above:

(Specify Institution and course taken )_________________________________

[ ] Other (specify)______________________________________________________

59. What do you plan to be doing 5 years from now?___________________________
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61. What is the total land available to you? -------------------------------------------------------------------
61a. What type of land ownership do you have?

[ ] Rent _______ acres/ha [ ] Family Land _______ acres /ha

[ ] Purchased Land _______ acres /ha [ ] Share C r o p p i n g ________acres/ha

62. What is the arrangement between you and the landowner for the use of the rented land?__

63. Please feel free to tell us any other comments that you have.

Time Com pleted:____________ a.m./p.m.
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Appendix I I  

Cropping Calendars On Per Acre Basis

Maize - Major Season

Activities Month Tools Used Labour Days

Clearing Jan-Feb Cutis, Hoe 4
Tree Felling March Cutlass & Axe 6
Planting April Rope, Cutis, Hoe 7
Fert Appl April Cutlass 6
1st Weeding April Hoe 7
2nd Weeding May- June Hoe/Cutlass 4
Harvesting July- Aug Baskets/Bowls 12
Total Labour Requirement 46

Maize - Minor Season

Activities Month Tools Used Labour Days
Clearing August Cutis, Hoe 4
Tree Felling August Cutlass & Axe 4
Planting September Rope, Cutis, Hoe 7
Fert Appl October Cutlass 6
1st Weeding September Hoe 7
2nd Weeding October Hoe/Cutlass 4
Harvesting Nov-Dee Baskets/Bowls 12
Total Labour Requirement 44

Maize/ Cassava

Activities Month Tools Used Labour Days
Clearing Jan-Feb Cutis, Axe, Hoe 8
Tree Felling March Cutlass & Axe 6
Plant Maize April Rope, Cutis, Hoe 7
Plant Cassava May Cutlass 12
Fert Appl April Cutlass 6
1st Weeding April Hoe 7
2nd Weeding May- June Hoe/Cutlass 4
Harvest Maize July-Aug Baskets/Bowls 11
Weed Cassava September Cutis 6
Weed Cs. - 2nd December Cutlass 6
Harvest Cassava May 15
Total Labour Requirement 88
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Maize/Plantain

Activities Month Tools Used Labour Days

Clearing Jan-Feb Cutis, Axe, Hoe 8

Tree Felling March Cutlass & Axe 6

Plant Maize April Line, Cutis, Hoe 7
Fert Appl April Cutlass 6
Plant Plantain May Cutis, Chissl, Hoe 16
1st Weeding April Hoe 7
2nd Weeding May- June Hoe/Cutlass 4
Harvest Maize July Baskets/Bowls 11
Weed Plantain September Cutis 6
Weed Plantain Jan-Feb Cutis 4
Harvest Plantain Spread Out Cutlass 10
Total Labour Requirement 85

Maize/Cassava/Plantain

Activities Month Tools Used Labour Days
Clearing Jan-Feb Cutis, Axe, Hoe 8
Tree Felling March Cutlass & Axe 6
Plant Maize April Line, Cutis, Hoe 7
Plant Cassava May Cutlass 12
Fert Appl April Cutlass 6
Plant Plantain May Cutis, Chissl, Hoe 16
1st Weeding April Hoe 7
2nd Weeding May- June Hoe/Cutlass 4
Harvest Maize July Baskets/Bowls 11
Weed Pt & Cs September Cutis 8
Weed Pt & Cs Jan-Feb Cutis 6
Harvest Cassava May Baskets, Hoe 12
Harvest Plantain Spread Out Cutlass 9
Total Labour Requirement 112
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Maize/ Cassava/Cocoyam

Activities Month Tools Used Labour Days

Clearing Jan-Feb Cutis, Axe, Hoe 8

Tree Felling March Cutlass & Axe 6

Plant Maize \ April Line, Cutis, Hoe 7
Plant Cassava May Cutlass 12
Fert Appl April Cutlass 6
1st Weeding April Hoe 7
2nd Weeding May- June Hoe/Cutlass 4
Harvest Maize July Baskets/Bowls 11
Weed Cs & Cy September Cutis 8
Weed Cs & Cy Jan-Feb Cutis 6
Harvest Cassava May Baskets, Hoe 12
Harvest Cocoyam May-June Hoe 5
Total Labour Requirement 92

Maize/Cassava/Cocoyam/Piantain

Activities Month Tools Used Labour Days
Clearing Jan-Feb Cutis, Axe, Hoe 8
Tree Felling March Cutlass & Axe 6
Plant Maize April Line, Cutis, Hoe 7
Plant Cassava May Cutlass 12
Fert Appl April Cutlass 6
Plant Plantain May Cutis, Chissl, Hoe 16
1st Weeding April Hoe 7
2nd Weeding May- June Hoe/Cutlass 4
Harvest Maize July Baskets/Bowls 11
Weed Pt, Cs & Cy September Cutlass 8
Weed Pt, Cs & Cy Jan-Feb Cutlass 6
Harvest Cassava May-June Baskets, Hoe 12
Harvest Plantain Spread Out Cutlass 9
Harvest Cocoyam May-June Hoe 5
Total Labour Requirement 117

Cassava
Activities Month Tools Used Labour Days
Clearing Jan-Feb Cutis, Axe, Hoe 10
Planting April Cutlass 12
1st Weeding May Hoe 12
2nd Weeding July Hoe/Cutlass 8
3rd Weeding September Cutlass 6
4th Weeding January Cutlass 3
Harvesting May-June Hoe/Cutlass 15
Total Labour Requirement 66
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Plantain

Activities Month Tools Used Labour Days

Clearing Jan-Feb Cutis, Axe, Hoe 10
Planting April Cutis, Chissl, Hoe 18
1st Weeding April Hoe 12
2nd Weeding May Hoe/Cutlass 6
3rd Weeding June Cutlass 4
4th Weeding July Cutlass 3
Harvesting Spread Out Cutlass 12
Total Labour Requirement 65

Cowpea

Activities Month Tools Used Labour Days
Clearing July-August Cutis, Hoe 9
Planting August Cutis, 6
1st Weeding September Hoe 6
2nd Weeding October Hoe/Cutlass 4
Harvesting Nov-Dee Baskets and Sacks 18
Total Labour Requirement 43

Pepper
Activities Month Tools Used Labour Days
Clearing March -April Cutis, Axe, Hoe 9
Planting May Cutis, Hoe 7
Fert Appl May Hoe 2
Spraying June Spraying Mach. 2
1st Weeding June Hoe 6
2nd Weeding July Hoe/Cutlass 4
3rd Weeding August Hoe 3
Harvesting Aug. - Sept. Baskets and Sacks 15
Total Labour Requirement 48
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Tomatoes

Activities Month Tools Used Labour Days

Clearing March -April Cutis, Axe, Hoe 10

Planting May Cutis, Hoe 7

Fert Appl May Hoe 2

Spraying June Spraying Mach. 3

1st Weeding June Hoe 5
2nd Weeding July Hoe 4
Harvesting Aug, - Sept. Baskets and Sacks 15
Total Labour Requirement 46

Garden-Eggs

Activities Month Tools Used Labour Days

Clearing March -April Cutis, Axe, Hoe 10
Planting May Cutis, Hoe 7
Fert Appl May Hoe 2
Spraying June Spraying Mach. 3
1st Weeding June Hoe 5
2nd Weeding July Hoe/Cutlass 4
Harvesting Aug. - Sept. Baskets and Sacks 16
Total Labour Requirement 47

Garden-Eggs/Pepper

Activities Month Tools Used Labour Days

Clearing March -April Cutis, Hoe 10
Plant Garden-Eggs May Cutis, Hoe 6
Plant Pepper May Cutis, Hoe 6
Fert Appl May Hoe 2
Spraying June Spraying Mach. 2
1st Weeding June Hoe 6
2nd Weeding July Hoe/Cutlass 4
3rd Weeding August Hoe (Pp) 3
Harvest Garden-Eggs Aug. - Sept. Baskets and Sacks 15
Harvest Pepper Aug. - Sept. Baskets and Sacks 13
Total Labour Requirement 67
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Garden-Eggs/Tomatoes

Activities Month Tools Used Labour Days

Clearing March -April Cutis, Hoe 10

Plant Garden-Eggs May Cutis, Hoe 6
Plant Tomatoes May Cutis, Hoe 6
Fert Appl May Hoe 3
Spraying April Spraying Mach. 3
1st Weeding June Hoe 6
2nd Weeding July Hoe/Cutlass 4
Harvest Garden-Eggs Aug. - Sept. Baskets and Sacks 15
Harvest Tomatoes Aug. - Sept. Baskets and Sacks 13
Total Labour Requirement 66

161

University of Ghana                              http://ugspace.ug.edu.gh



Appendix III
Crop Enterprise Budgets by Gender

Male Enterprises Fem ale Enterprises

Major Season Maize  Major Season Maize

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Seed (Kilos) 
Tool Cost 
Sub-Total

5 3000 15000
5292
20292

Seed (Kilos) 
Tool Cost 
Sub-Total

5 3000 15000
4715
19715

=ertilizer (bags) 
Labour-days 
Total Variable 
Cost

0.9
46

25000
3000

22500
138000
180792

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
46

25000
3000

25000
138000
182715

Output
Maize (Min. Bgs) 
Gross Margin

15
Price

35000
Revenue
525000
344208

Output
Maize (Min. Bgs) 
Gross Margin

13.5
Price

35000
Revenue
472500
289785

Minor Season Maize Minor Season Maize

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Seed (Kilos) 
Tool Cost 
Sub-Total

5 3000 15000
5292
20292

Seed (Kilos) 
Tool Cost 
Sub-Total

5 3000 15000
4715
19715

=ertilizer (bags) 
.abour-days 
T o ta l Variab le  
Cost

0.72
44

25000
3000

18000
132000
170292

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

0.8
44

25000
3000

20000
132000
171715

Output
Wlaize (Min. Bgs) 
Sross Margin

11.5
Price

35000
Revenue
402500
232208

Output
Maize (Min. Bgs) 
Gross Margin

10.5
Price

35000
Revenue
367500
195785
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Maize/ Cassava

fl/to/e Enterprises

Maize/ Cassava

Female Enterprises

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Maize Seed (kilos)

Cassava Sticks 
Tool Cost 
Sub-Total

5

6 hdlds

3000

2500

15000

30000
10332
55332

Maize Seed 
(kilos)
Cassava Sticks 
Tool Cost 
Sub-Total

5

6 hdlds

3000

2500

15000

30000
9205
54205

=ertilizer (bags) 
Labour-days 
Total V ariab le  
Cost

0.9
88

25000
3000

52500
264000
371832

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
88

25000
3000

30000
264000
348205

Output

Maize (Mini-Bags)

Sassava 
Total revenue 
Gross Marqirs

12.5

17

Price

35000

22000

437500

374000
811500
439668

Output

Maize (Mini- 
Bags)
Cassava 
Total revenue 
Gross Marqin

11.5

18

Output
price

35000

22000

402500

396000
798500
450295

Maize/ Plantain Maize/ Plantain
tern Quantity Unit Price Total Item Quantity Unit

Price
Total

Vlaize Seed 
3lantain Suckers 
Tool Cost 
Sub-Total

5 kilos 
600

3000
150

15000
180000
9324

204324

Seed (Kilos) 
Plantain Suckers 
Tool Cost 
Sub-Total

5
600

3000
150

15000
180000
8307

203307

fertilizer (bags) 
Labour-days 
Total V ariab le  
Cost

0.9
85

25000
3000

52500
255000
511824

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
85

25000
3000

30000
255000
488307

Output
Vlaize (Mini-Bags)

3lantain (Bundles)

Total revenue 
Gross Margin

12.5

220

Price
35000

4000

437500

880000

1317500
805676

Output 
Maize (Mini- 
Bags)
Plantain
(Bundles)
Total revenue 
Gross Margin

11.5

210

Price
35000

4000

402500

840000

1242500
754193
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Maize/Cassava/ Plantain

Male Enterprises

Maize/Cassava/ Plantain

Female Enterprises

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Vlaize Seed

Cassava Sticks 
Dlantain Suckers 
fool Cost 
Sub-Total

5 kilos

6 hdlds 
600

3000

2500
150

15000

30000
180000
10332

235332

Maize Seed 
(kilos)
Cassava Sticks 
Plantain Suckers 
Tool Cost 
Sub-Total

5

6 hdlds 
600

3000

2500
150

15000

30000
180000
9205

234205

Fertilizer (bags) 
.abour-days 
Total V ariab le  
Cost

0.9
112

25000
3000

52500
336000
623832

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
112

25000
3000

30000
336000
600205

Output
Vlaize (Mini-Bags)

Cassava 
3lantain Output 
Total revenue 
Gross Margin

12.5

17
150

Price
35000

22000
4000

437500

374000
600000
1411500
787668

Output 
Maize (Mini- 
Bags)
Cassava 
Plantain Output 
Total revenue 
Gross Margin

11.5

18
160

Price
35000

22000
4000

402500

396000
640000
1438500
838295

Maize/Cassava/ Cocoyam Maize/Cassava/ Cocoyam

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Vlaize Seed 
Cassava Sticks 
Cocoyarn suckers

fool Cost 
Sub-Total

5 kilos
6 hdlds 

Voluntary
germination

3000
2500

15000
30000

10332
55332

Maize Seed 
Cassava Sticks 
Cocoyam 
suckers 
Tool Cost 
Sub-Total

5 kilos
6 hdlds 

Voluntary
germination

3000
2500

15000
30000

9205
54205

fertilizer (bags) 
.abour-days 
Total Variab le  
Cost

0.9
92

25000
3000

52500
276000
383832

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
92

25000
3000

30000
276000
360205

Output
Vlaize (Mini-Bags)

Cassava 
Cocoyam 
Total revenue

12.5

17
12

Price
35000

22000
15000

437500

374000
180000
991500

Output 
Maize (Mini- 
Bags) 
Cassava 
Cocoyam 
Total revenue

11.5

18
18

Price
35000

22000
15000

402500

396000
270000
1068500

Gross Margin 607668 Gross Margin 708295
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M a i z e / C a s s d v a / P l s n t a i n / C i K Q i / a r n

Male Enterprises

Maize/Cassava/Plantain/Cocoyam

Female Enterprises

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Maize Seed 
Cassava Sticks 
Plantain Suckers 
Cocoyam suckers

fool Cost 
Sub-Total

5 kilos
6 hdlds 

600
Voluntary

germination

3000
2500
150

15000
30000
180000

10332
235332

Maize Seed 
Cassava Sticks 
Plantain Suckers 
Cocoyam 
suckers 
Tool Cost 
Sub-Total

5 kilos
6 hdlds 

600
Voluntary

germination

3000
2500
150

15000
30000
180000

9205
234205

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

117
0.9

3000
25000

351000
52500

638832

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

117
1

3000
25000

351000
30000

615205

Output
Maize (Min. Bgs) 
Cassava
Plantain (Bundles)

Cocoyam 
Total revenue 
Gross Margin

12.5
17
150

12

Price
35000
22000
4000

15000

437500
374000
600000

180000
1591500
952668

Output
Maize (Min. Bgs)
Cassava
Plantain
(Bundles)
Cocoyam
Total revenue
Gross Margin

11.5
18

160

18

Price
35000
22000
4000

15000

402500
396000
640000

270000
1708500
1093295

Cassava Cassava
tem Quantity Unit Price Total Item Quantity Unit

Price
Total

Cassava Sticks 
Tool Cost 
Sub-Total

6 hdlds 2500 30000
10080
40080

Cassava Sticks 
Tool Cost 
Sub-Total

6 hdlds 2500 30000
8980
38980

_abour-days 
Total Variab le  
Cost

66 3000 198000
238080

Labour-days 
Total Variable 
Cost

66 3000 198000
236980

Output 
Cassava 
Gross Margin

20
Price

22000 440000
201920

Output 
Cassava 
Gross Margin

23
Price

22000 506000
269020
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Mala Enterprises  

Plantain______

hem aie tn te ro rise s  

Plantain

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

3lantain Suckers 
fool Cost 
Sub-Total

600 150 180000
8064

188064

Plantain Suckers 
Tool Cost 
Sub-Total

600 150 180000
5920

185920

_abour-days 
Total V ariab le  
Cost

65 3000 195000
383064

Labour-days 
Total Variable 
Cost

65 3000 195000
380920

Output
Plantain (bundles) 

Gross Margin

240
Price
4000

Revenue
960000

576936

Output 
Plantain 
(Bundles) 
Gross Marqin

230
Price
4000

Revenue
920000

539080

Pepper Pepper

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Pepper seed 
Tool Cost 
Sub-Total

4 cups 5000 20000
1512

21512

Pepper seed 
Tool Cost 
Sub-Total

4 cups 5000 20000
1347

21347

^abour-days 
Fertilizer (bags) 
Total V ariab le  
Cost

48
0.27

3000
25000

144000
6750

172262

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

48
0.3

3000
25000

144000
7500

172847

Output
Pepper (Min Bg) 
Gross Marqin

24
Price

15000
Revenue
360000
187738

Output
Pepper (Min Bg) 
Gross Marqin

34
Price

15000
Revenue
510000
337153

Cowpea Cowpea

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Seed (Kilos) 
Fool Cost 
Sub-Total

5.5 3200 17600
4910
22510

Seed (Kilos) 
Tool Cost 
Sub-Total

5.5 3200 17600
4250
21850

Labour-days 
Total V ariab le  
Cost

43 3000 129000
151510

Labour-days 
Total Variable 
Cost

43 3000 129000
150850

Output
Cowpea - Minibags 

Gross Margin

5
Price

60000
Revenue
300000

148490

Output 
Cowpea - 
Minibags 
Gross Marqin

6
Price

60000
Revenue
360000

209150
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Ma/ff Enterprises 

Tomatoes_____

Female Enterprises 

Tomatoes

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

Tomato Seed 
Other Costs 
Tool Cost 
Sub-Total

20000
15000
2016
37016

Tomato Seed 
Other Costs 
Tool Cost 
Sub-Total

20000
15000
1796

36796

Labour-days 
Fertilizer (bags) 
Total V ariab le  
Cost

46
0.45

3000
25000

138000
11250

186266

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

46
0.5

3000
25000

138000
12500

187296

Output
Tomatoes (crates) 

Gross Marqin

45
Price

15000 675000

488734

Output
Tomatoes
(crates)
Gross Margin

56
Price

15000 840000

652704

Garden Eggs Garden-Eggs

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

3-Egg seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 5000 20000
30000
2016
52016

G-Egg seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 5000 20000
30000
1796

51796

.abour-days 
Fertilizer (bags) 
Total Variab le  
Cost

47
0.45

3000
25000

141000
11250

204266

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

47
0.5

3000
25000

141000
12500

205296

Output
GE (minibags) 
Gross Margin

160
Price

13000
Revenue
2080000
1875734

Output
GE (minibags) 
Gross Marqin

60
Price

13000
Revenue
780000
574704
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Male Enterprises 

G a r d e n - E g g s / P e p p e r

Female Enterprises 

Garden-Eggs/Pepper

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

3-Egg seed 
Pepper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
2016
72016

G-Egg seed 
Pepper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
1796

71796

.abour-days 
Fertilizer (bags) 
Total Variab le  
Cost

67
0.45

3000
25000

201000
11250

284266

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

67
0.5

3000
25000

201000
12500

285296

Output
3E (minibags) 
Depper (Min Bg)

Total revenue 
Gross Marqin

115
18

Price
13000
15000

1495000
270000

1765000
1480734

Output
GE (minibags) 
Pepper (mini­
bags)
Total revenue 
Gross Marqin

52
25

Price
13000
15000

676000
375000

1051000
765704

Garden-Eggs/Tomatoes Garden-Eggs/Tomatoes

Item Quantity Unit Price Total Item Quantity Unit
Price

Total

G-Egg seed 
Pepper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
2336
72336

G-Egg seed 
Pepper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
1576

71576

Labour-days 
Fertilizer (bags) 
Total Variab le  
Cost

66
0.45

3000
25000

198000
11250

281586

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

66
0.5

3000
25000

198000
12500

282076

Output
3E (minibags) 
Tomatoes (crates)

115
40

Price
13000
15000

1495000
600000

Output 
GE (minibags) 
Tomatoes 
(crates)

52
52

Price
13000 676000

780000

Total revenue 
Gross Marqin

2095000
1813414

Total revenue 
Gross Margin

15000
1456000
1173924
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Farmers With A g r i c u l t u r a l  Assistance Farmers Without Agricultural Assistance

Appendix IV
Crop Enterprise Budgets by Agricultural Assistance

Major Season Maize____________________________ Major Season Maize
Item
Seed (Kilos) 
Tool Cost 
Sub-Total

Quantity
5

Unit Price
3000

Tota l
15000
6132
21132

Item
Seed (Kilos) 
Tool Cost 
Sub-Total

Quantity
5

Unit Price
3000

Total
15000
4137
19137

fertilizer (bags) 
.abour-days 
Total Variable 
Cost

1.3
46

25000
3000

32500
138000
191632

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
46

25000
3000

25000
138000
182137

Output
Maize (Mini-Bags) 
Gross Margin

13.5
Price

35000
Revenue
472500
280868

Output
Maize (Mini-Bags) 
Gross Margin

11.5
Price

35000
Revenue
402500
220363

Minor Season Maize Minor Season Maize

Item Quantity Unit Price Total Item Quantity Unit Price Total

Seed (Kilos) 
Tool Cost 
Sub-Total

5 3000 15000
6132
21132

Seed (Kilos) 
Tool Cost 
Sub-Total

5 3000 15000
4137
19137

Fertilizer (bags) 
.abour-days 
Total V ariab le  
Cost

1.04
44

25000
3000

26000
132000
179132

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

0.8
44

25000
3000

20000
132000
171137

Output
Maize (Mini-Bags) 
Gross Margin

10
Price

38000
Revenue
380000
200868

Output
Maize (Mini-Bags) 
Gross Margin

8.5
Price

38000
Revenue
323000
151863
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Farmers With Agricultural Assistance Farmers Without Agricultural Assistance

Maize/ Cassava________________________________Maize/ Cassava

Item Quantity Unit Price Total Item Quantity Unit Price Total

Maize Seed (kilos)

Cassava Sticks 
fool Cost 
Sub-Total

5

6 hdlds

3000

2500

15000

30000
11972
56972

Maize Seed 
(kilos)
Cassava Sticks 
Tool Cost 
Sub-Total

5

6 hdlds

3000

2500

15000

30000
8077
53077

fertilizer (bags) 
.abour-days 
Total Variable 
Cost

1.3
88

25000
3000

52500
264000
373472

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
88

25000
3000

30000
264000
347077

Output

Vlaize (Mini-Bags) 
Cassava 
Total revenue 
Gross Margin

12
18

Price

35000
22000

420000
396000
816000
442528

Output

Maize (Mini-Bags) 
Cassava 
Total revenue 
Gross Margin

10
17

Output
price

35000
22000

350000
374000
724000
376923

Maize/ Plantain Maize/ Plantain

Item Quantity Unit Price Total Item Quantity Unit Price Total

Wlaize Seed 
Plantain Suckers 
Tool Cost 
Sub-Total

5 kilos 
600

3000
150

15000
180000
10804

205804

Seed (Kilos) 
Plantain Suckers 
Tool Cost 
Sub-Total

5
600

3000
150

15000
180000
7289

202289

fertilizer (bags) 
-abour-days 
Total Variable 
Cost

1.3
85

25000
3000

52500
255000
513304

Fertilizer (bags) 
Labour-days 
Total Variable 
Cost

1
85

25000
3000

30000
255000
487289

Output
Wlaize (Mini-Bags) 
Plantain (Bundles) 
Total revenue 
Sross Margin

12
135

Price
35000
4000

420000
540000
960000
446696

Output
Maize (Mini-Bags) 
Plantain (Bundles) 
Total revenue 
Gross Margin

10
215

Price
35000
4000

350000
860000
1210000
722711
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Farmers With AgricuMuraL Assistance Farmers Without Agricultural Assistance

M a i z e / C a s s a v a /  Plantain________________________ Maize/Cassava/ Plantain

Item Quantity Unit Price Total Item Quantity Unit Price Total

Maize Seed 5 kilos 3000 15000 Maize Seed 5 3000 15000
(kilos)

Cassava Sticks 6 hdlds 2500 30000 Cassava Sticks 6 hdlds 2500 30000
Plantain Suckers 600 150 180000 Plantain Suckers 600 150 180000
Tool Cost 11972 Tool Cost 8077
Sub-Total 236972 Sub-Total 233077

Fertilizer (bags) 1.3 25000 52500 Fertilizer (bags) 1 25000 30000
Labour-days 112 3000 336000 Labour-days 112 3000 336000
Total Variable 625472 Total Variable 599077
Dost Cost

Output Price Output Price
Vlaize (Mini-Bags) 12 35000 420000 Maize (Mini-Bags) 10 35000 350000
Cassava 18 22000 396000 Cassava 17 22000 374000
Dlantain Output 112 4000 448000 Plantain Output 154 4000 616000
Total revenue 1264000 Total revenue 990000
Gross Margin 638528 Gross Margin 390923

Maize/Cassava/ Cocoyam_______________________ Maize/Cassava/ Cocoyam

Item Quantity Unit Price Total Item Quantity Unit Price Total

Vlaize Seed 
Cassava Sticks 
Cocoyam suckers

5 kilos
6 hdlds 

Voluntary 
germinatio

n

3000
2500

15000
30000

Maize Seed 5 kilos 
Cassava Sticks 6 hdlds 
Cocoyam suckers V o lun ta ry  

germinatio

3000
2500

15000
30000

Tool Cost 
Sub-Total

11972
56972

Tool Cost 
Sub-Total

8077
53077

.abour-days 
fertilizer (bags) 
Total Variable 
Cost

92
1.3

3000
25000

276000
52500

385472

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

92
1

3000
25000

276000
30000

359077

Output
Vlaize (Mini-Bags) 
Cassava 
Cocoyam 
Total revenue 
Gross Margin

12
18

12.5

Price
35000
22000
15000

420000
396000
187500

1003500
618028

Output
Maize (Mini-Bags) 10 
Cassava 17 
Cocoyam 12.5 
Total revenue 
Gross Margin

Price
35000
22000
15000

350000
374000
187500
911500
552423
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Farmers With Agricultural Assistance Farmers Without Agricultural Assistance

M aize/C assava /P lan ta in /C ocoyam  Maize/Cassava/Plantain/Cocoyam

Item Quantity Unit Price Total Item Quantity Unit Price Total

Vlaize Seed 
Cassava Sticks 
Plantain Suckers 
Cocoyam suckers

5 kilos
6 hdlds 

600
Voluntary
germinatio

n

3000
2500
150

15000
30000
180000

Maize Seed 5 kilos 
Cassava Sticks 6 hdlds 
Plantain Suckers 600 
Cocoyam suckers V o lun ta ry  

germinatio

3000
2500
150

15000
30000
180000

Tool Cost 
Sub-Total

11972
236972

Tool Cost 
Sub-Total

8077
233077

uabour-days 
Fertilizer (bags) 
Total V ariab le  
Cost

117
1.3

3000
25000

351000
52500

640472

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

117
1

3000
25000

351000
30000

614077

Output
Maize (Mini-Bags) 
Cassava
3lantain (Bundles) 
Cocoyam 
Total revenue 
Gross Margin

12
18

112
12.5

Price
35000
22000
4000
15000

420000
396000
448000
187500
1451500
811028

Output
Maize (Mini-Bags) 10 
Cassava 17 
Plantain (Bundles) 154 
Cocoyam 12.5 
Total revenue 
Gross Margin

Price
35000
22000
4000
15000

350000
374000
616000
187500
1527500
913423

Cassava Cassava

Item Quantity Unit Price Total Item Quantity Unit Price Total

Cassava Sticks 
Tool Cost 
Sub-Total

6 hdlds 2500 30000
11680
41680

Cassava Sticks 
Tool Cost 
Sub-Total

6 hdlds 2500 30000
7880

37880

.abour-days 
Total Variable 
Cost

66 3000 198000
239680

Labour-days 
Total Variable 
Cost

66 3000 198000
235880

Output 
Cassava 
Qross Margin

23
Price

22000 506000
266320

Output 
Cassava 
Gross Margin

24
Price

22000 528000
292120
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Farmers With Agricultural Assistance Farmers Without Agricultural Assistance

Plantain Plantain

Item Quantity Unit Price Total Item Quantity Unit Price Total

Plantain Suckers 
fool Cost 
Sub-Total

600 150 180000
9344

189344

Plantain Suckers 
Tool Cost 
Sub-Total

600 150 180000
6304

186304

.abour-days 
Total Variable 
Cost

65 3000 195000
384344

Labour-days 
Total Variable 
Cost

65 3000 195000
381304

Output
3lantain (bundles) 
Qross Margin

150
Price
4000

Revenue
600000
215656

Output
Plantain (Bundles)225 
Gross Margin

Price
4000

Revenue
900000
518696

Pepper Pepper

Item Quantity Unit Price Total Item Quantity Unit Price Total

Pepper seed 
Tool Cost 
Sub-Total

4 cups 5000 20000
1752

21752

Pepper seed 
Tool Cost 
Sub-Total

4 cups 5000 20000
1182

21182

.abour-days 
Fertilizer (bags) 
Total Variable 
Cost

48
0.39

3000
25000

144000
9750

175502

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

48
0.3

3000
25000

144000
7500

172682

Output
3epper (Min Bg) 
Qross Margin

40
Price

15000
Revenue
600000
424498

Output
Pepper (Min Bg) 
Gross Margin

45
Price

15000
Revenue
675000
502318

Cowpea Cowpea

Item Quantity Unit Price Total Item Quantity Unit Price Total

Seed (Kilos) 
Tool Cost 
Sub-Total

5.5 3200 17600
5346

22946

Seed (Kilos) 
Tool Cost 
Sub-Total

5.5 3200 17600
3952

21552

Labour-days 
Total Variable 
Cost

43 3000 129000
151946

Labour-days 
Total Variable 
Cost

43 3000 129000
150552

Output
Dowpea - Minibags 

Qross Margin

6
Price

60000
Revenue
360000

208054

Output 
Cowpea - 
Minibags 
Gross Margin

4
Price

60000
Revenue
240000

89448
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Farmers With Agfjcultum l Assistance Farmers Without Agricultural Assistance

Tomatoes __________  Tomatoes

Item Quantity Unit Price Total Item Quantity Unit Price Total

Tomato Seed 
Other Costs 
Tool Cost 
Sub-Total

20000
15000
2336
37336

Tomato Seed 
Other Costs 
Tool Cost 
Sub-Total

20000
15000
1576

36576

.abour-days 
=ertilizer (bags) 
Total Variable 
Cost

46
0.65

3000
25000

138000
16250

191586

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

46
0.5

3000
25000

138000
12500

187076

Output
Tomatoes (crates) 
Gross Marqin

42
Price

24000 1008000
816414

Output
Tomatoes (crates) 53 
Gross Marqin

Price
24000 1272000

1084924

Garden Eggs Garden-Eggs

Item Quantity Unit Price Total Item Quantity Unit Price Total

3-Egg seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 5000 20000
30000
2336
52336

G-Egg seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 5000 20000
30000
1576

51576

_abour-days 
=ertilizer (bags) 
Total Variable 
Cost

47
0.65

3000
25000

141000
16250

209586

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

47
0.5

3000
25000

141000
12500

205076

Output
3E (minibags) 
Gross Margin

145
Price

13000
Revenue
1885000
1675414

Output
GE (minibags) 
Gross Margin

120
Price

13000
Revenue
1560000
1354924
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Farmers With Agricultural Assistance Farmers Without Agricultural Assistance

G a r d e n - E g g s / P e p p e r  Garden-Eggs/Pepper

Item Quantity Unit Price Total Item Quantity Unit Price Total

G-Egg seed 
^epper seed 
Other Costs 
fool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
2336
72336

G-Egg seed 
Pepper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
1576

71576

.abour-days 
fertilizer (bags) 
Total Variable 
Cost

67
0.65

3000
25000

201000
16250

289586

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

67
0.5

3000
25000

201000
12500

285076

Output
GE (minibags) 
Depper (Min Bg)

Total revenue 
Gross Margin

85
32

Price
13000
15000

1105000
480000

1585000
1295414

Output
GE (minibags) 
Pepper (mini­
bags)
Total revenue 
Gross Margin

95
24

Price
13000
15000

1235000
360000

1595000
1309924

Garden-Eggs/Tomatoes Garden-Eggs/Tomatoes

Item Quantity Unit Price Total Item Quantity Unit Price Total

3-Egg seed 
3epper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
2336
72336

G-Egg seed 
Pepper seed 
Other Costs 
Tool Cost 
Sub-Total

4 cups 
4 cups

5000
5000

20000
20000
30000
1576

71576

.abour-days 
fertilizer (bags) 
Total Variable 
Cost

66
0.65

3000
25000

198000
16250

286586

Labour-days 
Fertilizer (bags) 
Total Variable 
Cost

66
0.5

3000
25000

198000
12500

282076

Output
GE (minibags) 
Tomatoes (crates) 
Total revenue 
Gross Margin

85
34

Price
13000
24000

1105000
816000
1921000
1634414

Output
GE (minibags) 95 
Tomatoes (crates) 29 
Total revenue 
Gross Margin

Price
13000
24000

1235000
696000
1931000
1648924
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Appendix V: Simulation Results

Simulation Results for Male Farmers
Base Increase in 

Rented Land
Hired Labour Credit Increased 

Maize Yield
Objective Function 

Value
9,388,682.21 9,388,682.21 9,388,682.21 10,146,630.90 10,976,929.11

C ha n g e  in In co m e 0 . 0 0 . 0 7 5 7 , 9 4 8 . 7 1 , 5 8 8 , 2 4 6 . 9

E la s tic itie s 0.0 0 .0 0 .068 0 .4 2 3

M a io r M aize 2.1 2.1 2.1 3.7 3 .2
M ino r M aize 5 5 5 6 .7 4 .4
M /C s
M /P t 0 .04
M /C s /P t

M /C s /C v
M /C s /P t/C y 0 .97 0 .97 0 .97 0.7 0.9
Cs
Pt
Pp
C ow pea
Tm
G E 3 3 3 3 3
G E /P p
B u y  F e rt M a jo r 4.1 4.1 4.1 4 .8 5
B u y  Fe rt M a io r 3.6 3.6 3 .6 3 3.1
R en t Lnd -  Mj 2.1 2.1 2.1 3 3
R en t Lnd - Mn 1.9 1.9 1.9 3 1.2
Bor. C ap  - M a jo r 3 61 9 0 5 .6 3 61 905 .6 3 61 9 0 5 .6 747 9 3 9 .9 3 55 6 7 2
Bor. C ap  -  M in o r 188 0 9 4 .5 188094 .5 188 094 .5 4 4 4 5 6 6 .8 194 327 .7
C ap  R e p a ym e n t 5 50000 550000 5 50000 1192 5 06 .7 5 50 0 0 0
S e ll Mi M a ize 7 49 3 .3 76 .6
S ell M n M a ize

S to re  Mi M a ize 39.8 39.8 39.8 59.2 2
S to re  Mn M a ize 53.5 53.5 53 .5 73 6 7 .2
S ell Mi. S to re  M a ize 37.8 37.8 37.8 57.2
S e ll Mn. S to re  M a ize 50.5 50.5 50.5 70 64.2
S e ll C assa va 6 .6 6 .6 6 .6 1.5 4.9

S e ll P lan ta in 6.1 6.1 6.1 0

S e ll C oco ya m 11.7 11.7 11.7 8.1 10.5

Sell P eppe r

S e ll C ow pea

Sell T o m a to e s

Sell G -E g g s 480 480 480 480 480

P urchase  M aize 0 0 0 0 0
P urchase  C assa va 0 0 0 0 0
P urchase  P lan ta in 0 0 0 39  bunches 0
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Simulation Results for Female Farmers
Base Model Increase in 

Rented Land
Hired Labour Credit Increased 

Maize Yield

Objective Function Value 4,408,808.0 4,962,783.0 4,408,808.0 4,539,821.7 5,317,057.0

Change in Income 553,975.0 0.0 131,013.7 908,249.0
Elasticities 0.126 0,0 0.0 0.010
Major Maize 1.3 1.5 1.3 2 1.3
Minor Maize 3.3 1 3.3 4 3.3
M/Cs
M/Pt
M/Cs/Pt
M/Cs/Cy 0.8
M/Cs/Pt/Cy 0.9 0.9 0.9 0.5 0.9
Cs
Pt
Pp
Cowpea 2.7
Tm 2 2 2 2 2
GE
GE/Pp
Buy Fert Major 3.1 4.1 3.1 3.5 3.1
Buy Fert Major 2.6 0.8 2.6 3.2 2.6
Rent Lnd - Mj 2 3.7 2 2 2
Rent Lnd - Mn 2 4 2 2 2
Bor. Cap - Major 159051.3 230738.8 159051.3 374875 127290.1
Bor. Cap - Minor 140948,8 69261.2 140948.8 194360 172709.9
Cap Repayment 300000 300000 300000 569235 300000
Sell Mj Maize 9.7 31.7 9.7 30.8
Sell Mn Maize 4.4 3.1
Store Mj Maize 12.6 2 12.6 27.8 2
Store Mn Maize 30.6 3 30.6 38.5 41.2
Sell Mj. Store Maize 10.6 10.6 25.75
Sell Mn. Store Maize 27.6 27.6 35.5 38.2
Sell Cassava 5.8 19.3 5.8 5.8
Sell Plantain
Sell Cocoyam 15.8 29.3 15.8 9 15.8
Sell Pepper
Sell Cowpea 16.2
Sell Tomatoes 112 112 112 112 112
Sell G-Eggs

Purchase Maize 0 0 0 0 0
Purchase Cassava 0 0 0 0 0
Purchase Plantain 0 0 0 60 bunches 0
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Simulation Results for Farmers wit
Base Model Increase in 

Rented Land
Hired

Labour
Credit Maize Yield

Objective Function Value 7,124,265.3 7,124,265.3 7,124,265.3 8,018,776.5 8,147,223.0
Change in Income 894,511.2 1,022,957.7
Elasticities 0 0 0.09 0.36

Activity Levels
Major Maize 1,5 1.5 1,5 2.7 1.5
Minor Maize 3.1 3.1 3.1 5.7 3.1
M/Cs D.6 0.6 0.6 0.6 0.6
M/Pt 1 1 1 0.6 1
Cs
Pt
Pp
Cowpea 0.6 0.6 0.6 0.6
Tm
GE 3 3 3 3 3
Buy Fert Major 7.1 7.1 7.1 8.1 7.1
Buy Fert Major 2 2 2 3.7 2
Rent Lnd - Mj 2.7 2.7 2.7 3 2.7
Rent Lnd - Mn 1.95 1.95 1.95 3 1.95
Bor. Cap - Major 330633 330633 330633 813208 330633
Bor. Cap - Minor 59367 69367 69367 386792 69367
Cap Repayment 400000 400000 400000 1200000 400000
Sell Mj Maize 33.1 33.1 33.1 48.8
Sell Mn Maize 8.2 8.2 8.2 20,7
Store Mj Maize 2 2 2 46.5 2
Store Mn Maize 19.6 19.6 19.6 53.8 19.6
Sell Mj. Store Maize 44.5
Sell Mn. Store Maize 16.6 16.6 16.6 50.8 16.6
Sell Cassava
Sell Plantain
Sell Cocoyam
Sell Pepper
Sell Cowpea 3.8 3.8 3.8 3.8
Sell Tomatoes
Sell G-Eggs 435 435 435 435 435

Purchase Maize 0 0 0 0 0
Purchase Cassava 0 0 0 0 0
Purchase Plantain b 0 0 62 bunches 0

i  Agricultural Assistance
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Simulation Results for Farmers with No Agricultural Assistance
Base Model Inc r Rented 

Land
Hired Labour Credit Maize Yield

Objective Function Value 5,307,441.9 5,359,295.0 5,314,510.0 5,377,925.8 6,185,318.8
51,853.1 7,068.1 70,483.9 877,876.9

Elasticity 0.01 0.001 0.011 0.414
Major Maize 0.7 0.1 0.6 1.4 1.5
Minor Maize 2.7 2.1 2.6 3.4 4.1
M/Cs
M/Pt 0.6 1.6 0.6 0.2
M/Cs/Pt
M/Cs/Pt/Cy 1.1 0.6 1.2 1.3 0,7
Cs
Pt
PP
Cowpea 0.2
Tm
GE
GE/Tm 2 2 2 2 2
Buy Fert Major 3.3 3.2 3.3 3.7 3.3
Buy Fert Maior 2.1 1.6 2 2.7 3.2
Rent Lnd - Mi 2 2.4 2 2 1.2
Rent Lnd - Mn 2 2.6 2 2 1.7
Bor. Cap - Major 488925 500000 495612 560230 323364
Bor. Cap - Minor 11075 4388 66601 176636
Cap Repayment 500000 500000 500000 626831 500000
Sell Mj Maize
Sell Mn Maize
Store Mj Maize 20.3 18.3 19.6 25.3 31,6
Store Mn Maize 19.1 14 18.2 25.7 44.8
Sell Mj. Store Maize 18.2 16.3 17.6 23.3 29.6
Sell Mn. Store Maize 16.1 11 15.2 22.7 41.8
Sell Cassava 7.9 9.8 11.8 1.2
Sell Plantain 155.4 290.2 159.8 57.5 0
Sell Cocoyam 13.2 7.4 14.5 16 8.2
Sell Pepper
Sell Cowpea 0.9
Sell Tomatoes 58 58 58 58 58
Sell G-Eggs 190 190 190 190 190

Purchase Maize 0 0 0 0 0
Purchase Cassava 0 0 0 0 0
Purchase Plantain 0 0 0 0 0
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