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Foreword

The majority of our staple food crops are annual cereals and legumes for which farmers have
to obtain seed to produce a new crop each year. For this reason, it is always said that "seeds
are the fundamental input to crop production.” That statement is true in a biological sense,
but it can be misleading in terms of organizing a system to supply seed to farmers. The fact
that seeds arc ‘essential’ does not mean that one can easily sell them because, being a living
product, they have some other unusual characteristics. Most important. the farmers them-
selves can usually produce seed, and this is always the case with the traditional staple crops.
Consequently, there is no obligation for farmers to purchase seed - it can be obtained from
other sources within the farm, village, or nearby areas.

In the past, many sced projects made the mistake of emphasizing production while giving
little attention to marketing or to financial management. As a result, they often had unsold
stocks of seed, or they resorted to subsidies to create an unreal demand. However, such
approaches have become less favored in recent years, as many governments have sought to
reduce their expenditure due to policy changes or simply a lack of resources. Consequently,
many activities, which were previously regarded as a service to farmers, are now expected to
be financially viable and 'sustainable’ without external support.

As a result of this change, it is now much more important to understand the economics of
seed production and supply as bases for establishing new enterprises which can meet farm-
ers' needs on a regular basis and at a moderate cost. In the case of many staple food crops,
this is not an easy task, since as already noted, farmers have alternative options for meeting
their seed requirements. This is why government seed organizations and 'parastatals’ must
also become more conscious about costs, since they usually have the responsibility for pro-
ducing seed of the strategic crops, which are the most difficult to sell.

There are other reasons why it is important to have a reliable source of seed available,
that is, to provide a channel for introducing and diffusing new varieties coming from
research stations. In this case, the ecconomics of variety diffusion and their impact on farmers
are very important dimensions of the seed supply system. We recognize the importance of
the 'informal seed sector’ by which seed is retained or moves within the farms or community,
but there is still a need for a secure formal channel, which effectively links research to agri-
culture. Some farmers will also choose to buy fresh seed from time to time to renew their
stocks in cases such as a build-up of disease.

We now understand that it is difficult for large seed corporations to meet the needs of
smaller farmers for a varicty of reasons. Weak marketing systems, high transport costs, and
limited range of varieties are common problems they experience. Of course, subsidies can
conceal the true costs of the seed. but as already noted, governments are becoming increas-
ingly reluctant to provide those subsidies.

Against this background, the Seed Unit at ICARDA identified the economics of sced pro-
duction as a subject which has been neglected in the past and which now needs urgent atien-
tion. With the support of a GTZ project, the Unit is bringing together expertise in the area of
economics of seed production and seed technology. As a result, economics and financial

vi



management receive priority in the training. activities of the Seed Unit. It was also consid-
ered important to produce a Manual on the economics of seed production and marketing and
relate this to the technical operations involved. The result is this publication, which is
intended to assist those who feel that they have a gap in their knowledge, either technolo-
gists who need to understand economics or economists who have become involved in the
seed enterprises.

We hope that this publication will be a useful contribution to develop seed supply sys-
tems, and specifically to assist them in the difficult process of putting their activities on a
more secure financial basis and, at the same time, providing the services which farmers
need.

—

Prof. Dr Adel El-Beltagy
Director General
ICARDA

vii



Acknowledgements

This manual is an outcome of a special project on Development of National Organization for
Seed Production, for which ICARDA is grateful to the German Agency for Technical
Cooperation (GTZ) for providing funding.

An important part of the project was a ‘train-the-trainer’ course in Economics of Seed
Production held at ICARDA-Aleppo during 1996, and subsequent follow-up courses in Egypt,
Ethiopia, Morocco, Yemen and Sudan. The material presented in this manual has been tested
in these various training courses, and revised according to comments and suggestions from for-
mer participants, colleagues in the national programs and the ICARDA Seed Unit. I am thank-
ful to everyone for his or her efforts. In particular, I wish to express my sincere gratitude to Dr.
AJ.G. van Gastel, who first proposed the idea of an economics manual and encouraged me to
write it.

To Drs. Michael Turner and John Ryan (ICARDA) and Dr. Rupert Loader (Department of
Agricultural and Food Economics, University of Reading, UK), I give many thanks for your
helpful comments, valuable criticisms and suggestions on the manuscript.

Finally, I must express my thanks to Ms. Constanza Mosquera and Mrs. Nuha Sadek of

Communication Documentation and Information Services Unit for preparing this document
for publication.

viii



PART 1
OVERVIEW OF THE
- SEED SYSTEM



CHAPTER 1. Introduction

ﬂ

Economics of Seed Production: Brief Overview

Success in seed production is judged not only by the quantity of good seed, but more impor-
tantly. by the process through which seed is produced, and the capacity to sell this seed and
make it accessible to intended end-users on a regular basis. This is where economics
becomes relevant in attempting to seek answers to questions relating to cost-efficiency in
seed production, distribution and marketing.

» At what cost is seed produced?

*  Who are the intended users?

«  What sort of seed do they want, and which attributes are they looking for?

«  When, how, and where can seed be delivered to them?

» How can potential customers be motivated to buy more seed?

*  Which price can they afford and are willing to pay?

« At what level of activity can seed enterprises break-even?

«  What margin of profit is expected from dealing in a particular crop or type of seed?
Answers to such questions are not restricted to one point or stage in operating a seed
enterprise but rather stretch right through the production—distribution—use chain. It is
therefore important that seed producers, regardless of the scale of their operations, under-
stand the elements of this chain which, in fact, are interrelated and complement one another
in function. The principles of economics should be applied to technical aspects of seed pro-
duction (multiplication, processing, distribution, and quality control), as well as to institu-
tions and services, which influence performance of the seed industry. These include research,
extension services, credit arrangements, government policy, and legislation.

The seed industry, with its affiliated institutions and services together, constitute the seed
system or seed sector. In the organized seed sector, linkages within the production—distrib-
ution—use chain and external institutions are more structured. There are several dimensions
to seed system analysis which broadly cover technical, institutional, financial, economic,
social, environment, policy, and commercial issues. These are not separated in function, but
are rather inter-dependent, as shown in Figure 1.

Technical & insti-
tutional aspects

Financial viability
analysis

Figure 1.
Complementary
components of the
seed system.

Economic, social.
environment, and

policy aspects

Since little is written on the subject of economics in seed production, this manual has
been prepared to meet two specific purposes: first, to provide information on the economic
basis of seed operations and second, to suggest guiding principles in running cost-effective
seed businesses. The text is intended primarily for use by technical staff and managers in
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seed programs. Information provided is of relevance to developing countries at different
stages of seed industry growth. Therefore, a choice has to be made between economic prin-
ciples, examples, and alternatives given to suit specific situations.

The manual is divided into four parts:

PART I. Overview of the seed system
An overview of the seed system is given in the first two chapters—an introduction and a
description of the development of the seed industry worldwide.

Chapter 1. Introduction
A brief account of the material contained in the various chapters is described here.

Chapter 2. Development of the seed industry worldwide

Seed production is not a new concept but one that has evolved through centuries of crop pro-
duction, from ancient agriculture to modern seed companies. A useful starting point is to
clearly understand how this process has developed over time in both industrialized and
developing countries. The objective is to find out the uniqueness and similarities in the
processes of development and lessons that can be learnt. A decision on where in this
process one places a given seed program goes a long way in determining which economic
analysis to conduct. This chapter is inevitably descriptive but is intended to set a conceptual
basis for more practical applications in later chapters.

PART II. Technical and institutional aspects

Technical and institutional dimensions of the seed production are described in two chapters.

Chapter 3. Technical aspects

Good seedsmen must be multi-disciplinary in approach; they should understand both techni-
cal and economical dimensions of seed operations. Some basic technical issues or processes
which constitute the technical basis of seed production and how these are measured are
briefly discussed in this chapter. Reasons for technical analysis are outlined and how results
from this analysis are related to economic considerations in seed production. In addition,
specific technical issues worth taking into account in undertaking seed production are pre-
sented. Much is written on various subjects which constitute the technical basis of seed pro-
duction. The brief treatment in this chapter is only an attempt to present basic concepts for
consideration alongside other related issues.

Chapter 4. Institutional aspects

Institutional aspects of seed production determine how effective technical and economic fac-
tors are combined in the day-to-day operation of a seed business. Organization and manage-
ment, which determine the right balance and timing in decision-making, are discussed in this
chapter. These issues help in defining who the staff have to report to and what relationship
they bear with other parties, and how decisions or actions taken affect others and the interest
of the business. Functions of seed managers as an interplay between organizational and man-
agement factors are also discussed.



PART III. Financial, economic, social, and environmental aspects

Besides financial considerations in enterprise management, issues that are not specific to
individual enterprises but to society at large are discussed in Part III. Potential contribution
to economic development and concerns about social and environmental issues are taken into
account.

Chapter 5. Financial viability analysis

Designing seed production systems on the basis of anticipated investments in seed activities
and cash flow expected from such investment decisions are discussed in this chapter. It out-
lines reasons for carrying out financial analysis of seed operations. Numerical examples and
a case study are used to demonstrate the application of analytic tools such as discounting,
present value, internal rate of return, and benefit-cost ratio. The chapter concludes with an
analysis of risks involved in seed production including yield, market, and information risks.
Because of the risk and uncertainty associated with investment planning, estimates and pre-
dictions of expected cash flows are subject to varying degrees of uncertainty, since there is a
possibility that the actual amount may deviate significantly from the expected amount. Risk
analysis is therefore a useful tool, which can enable a study of the effects of possible varia-
tion in the use of enterprises. Since it is impossible to quantify exactly the risks an
enterprise is subjected to, it is usual to make a subjective judgement about the kinds of risks
different enterprises face and use this as a basis for choosing the best enterprise manage-
ment. How the technique of sensitivity analysis is used in making choice between alternative
investment opportunities is also explained in this chapter.

Chapter 6. Economic aspects

The material covered in this chapter is complementary to financial analysis in Chapter 5. In
fact, results generated by financial analysis form the first step in economic analysis. The dif-
ference between the two methods is that financial analysis is viewed from the private or indi-
vidual point of view, whilst economic analysis considers the national point of view, or the
returns to society. In carrying out economic analysis, market prices used in financial analy-
sis are adjusted to reflect the true cost to the nation as a whole.

Although the immediate concern of seed enterprises may be to maintain financial viabili-
ly. creating an economic impact is crucial to the long-term sustainability of any enterprise
since this affects the level and pattern of farm incomes. Creating on-farm impact depends on
the degree of adoption of new seed or varieties. Estimating the monetary value of any
increased benefit that results directly from adoption will give a good measure of impact. But
obtaining values that are attributed to adoption alone is difficult since other factors con-
tribute to impact. The objective of assessing economic impact is to judge the capacity of a
seed program to maximize national income. with no adjustments made for the effects that the
distribution of such income could cause, or its impact on the environment. To account for
these effects. further steps beyond analyzing economic impact to include social and environ-
mental concerns are necessary as explained in Chapter 7. Economic dimensions of seed pro-
duction are discussed in Chapter 6 using numerical examples and a case study to explain this
clearer. For continuity, much of the material used here is an extension of that presented
under financial analysis in Chapter 5.



Chapter 7. Social and environmental impact analysis

Social and environmental impact analysis is related to a range of goods and services which
by their nature do not pass through domestic or international markets, making it difficult to
put price values on them. Because of the difficulty in quantifying or valuing such goods and
services in money terms, there is often the danger that they are ignored despite their strategic
importance. Poverty alleviation, malnutrition, sustainability, pollution, and natural resource
conservation are such examples of social and environmental impact analysis. In fact, one of
the major criticisms of benefit-cost analysis is that many factors affecting life may be omit-
ted in this analysis when carried out in terms of money only. So it is increasingly recog-
nized that analysts have to take into account non-market aspects of activities in assessing
performance. An attempt to relate social and environmental aspects of seed production to
relevant material discussed earlier is made in this chapter.

PART IV. Commercial aspects

Lastly, Part IV deals with commercial aspects which constitute the major part of this manual,
since published information on these subjects is scarce. The discussion relates to the day-to-
day operation of the business in terms of assessing the levels of costs and returns, and how
to plan, monitor, and control these (Chapters 8 and 9). This leads on to the final chapter on
privatization as a means of introducing commercialization and cost-effectiveness into seed
production systems.

Chapter 8. Components of cost structure
A lot of problems associated with seed production frequently are related to the limited
understanding of cost behavior and appropriate procedures to follow in determining the full
cost of activities undertaken. This chapter, therefore, is an attempt to provide a detailed
description of underlying principles in cost estimation and methods for estimating these costs
for the major components of seed production. Where it is possible, data from seed programs
in developing countries are used as numerical examples to explain the procedures described.
Determining the true cost of seed is a basic step in defining a realistic selling price. In a
commercial situation the selling price of seed is the cost price plus a certain profit margin.
In discussing seed marketing and distribution, the concept of marketing, price determination,
demand assessment and margin analysis are discussed in this chapter. Knowledge of the true
cost price is important even in a system where the selling price for seed is fixed by the gov-
ernment, as this enables a reliable estimation of subsidy levels and other support measures.

Chapter 9. Cost monitoring, control, and planning

The success of commercialization in seed production depends to a large extent on the effec-
tiveness in controlling costs by comparing actual against planned cost levels, and on taking
corrective measures when necessary. To make such control effective, the manager should
have a reasonable knowledge of basic cost accounting principles and how important finan-
cial statements such as the profit and loss account and the balance sheet are compiled and
presented. The treatment given to cost accounting in this chapter extends to discussions on
budgeting as a means of planning future cost levels. The key role of a manager is to look
into the future and plan necessary courses of action needed in attaining objectives set.
Budgeting is an essential tool in this respect and, in addition, serves as a basis for perfor-
mance evaluation and control.



foo = e e e T A S Y T

Chapter 10. Privatization of the seed sector

Enterprises within the private sector are primarily concerned with assessing, monitoring, and
controlling cost levels because their principal motive is to maximize profit. Seed enterprises
need to be cost-effective if they are to do good business by selling seed at a price that farm-
ers can afford and are willing to pay. Success in commercial seed production is generally
limited in state-owned enterprises and many have therefore been currently privatized. This
chapter discusses the status of privatization of seed industries in developing countries, steps
that are followed in privatizing state-owned means of seed production, and problems associ-
ated with this process. The development of small-scale seed enterprises as alternative supply
mechanisms, particularly for small farming communities, is discussed.

To conclude, this manual has been prepared reflecting several years of experience the author
had working in developing countries as a seed technologist, a seed manager and an econo-
mist. It acknowledges the frustration technical staff face in their attempts to understand basic
things that economists do when monitoring and evaluating seed activities. The objective of
this manual is to create wider understanding of economic principles in seed production,
which will guide and ease the work of managers and field staff who are primarily non-econ-
omists, but are involved in commercial aspects of seed production. Of course, it is expected
that farmers will ultimately benefit once key staff in seed enterprises understand and use
these principles and ideas effectively.



CHAPTER 2. Development of the Seed Industry Worldwide

Introduction

A logical starting point in seed-system analysis is a review of how the seed industry has
developed over time. This step is necessary in choosing appropriate methods of analysis
which are relevant to the stage of development in a given country. The evolution and process
of development has not followed the same pattern in both industrialized and developing
countries. The seed industry in industrialized countries has evolved over a long period.
Within the last twenty years, there has been a mix of activities of multi-national corpora-
tions, which, by and large, concentrate on hybrid seed production and sale, and are now
making considerable investment in new biotechnologies.

The situation is different in developing countries where, during the past two decades, the
seed industry has been characterized by national seed projects serving as a primary means of
delivering improved seed to farmers. Not a lot has been achieved in this respect, and many
of these projects are currently being privatized into commercially oriented organizations.
Although many multi-national corporations extend seed activities to developing countries,
companies still remain within the area of hybrids, with a small sale of non-hybrids. The
informal sector accounts for much of the seed produced in developing countries, although
little is known about the actual production techniques and exchange mechanisms that prevail
in farming communities. Linked with the informal sector are non-governmental organiza-
tions. which have recently entered the seed sector but serve largely as delivery agents during
times of emergency.

The objectives of change, the factors influencing change, and the institutions involved are
described in this chapter. This information forms the basis of further analysis in subsequent
chapters of the manual.

Seed Industry Development in Industrialized Countries
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[n ancient times. farmers traditionally performed almost all functions required to meet their
individual seed needs. The seed industry in industrialized countries began as traditional
small and medium-scale *family” enterprises and agricultural cooperatives that operated in
specific regions and produced seed for local demands. Initial efforts in plant breeding were
confined to the public sector. With the support of the government, an increasing number of
private enterprises undertook variety selection and seed production. The public sector has
continued to provide some breeding support and regulatory functions such as seed quality
control.
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Seed growers organizing themselves into associations in some countries originated from
these early beginnings. The first attempts were motivated by the desire to spread technical
knowledge about seed production within grower communities. In many European countries
(e.g., France, Denmark, Italy, Sweden, Norway and The Netherlands), farmers have orga-
nized themselves into cooperative movements for the production and marketing of seed. In
some cases. private seed companies have developed alongside these cooperatives.

The Role of Multinational Corporations

Multinational corporations (MNCs) have played a prominent role in the seed industry of
industrialized countries, although traditional small and medium size companies and coopera-
tives still hold some share in the seed market. Since the 1960s, there has been an increasing
internationalization of the seed industry marked by the takeover of smaller enterprises by
larger corporations which are already either engaged in the supply of other agricultural
inputs such as pesticides and fertilizers, or in commodity trade such as grain. The primary
motive of the MNCs entering the seed trade has been the belief that new technologies, espe-
cially biotechnology would radically change variety development hence bringing high profits
within the global seed industry. The application of new techniques such as genetic engineer-
ing in crop biotechnology is of particular importance. Many MNCs have re-appraised their
positions and subsequently sold out. Three main reasons why pharmaceutical and petroleum-
based companies have been taking over business from the traditional smaller enterprises are
illustrated in Figure 2.

The situation is different in developing countries, where there is generally much less com-
mercialization of the seed industry. However, multi-national corporations do some business
in developing countries which demonstrate prospects of commercialization, especially where
hybrid varieties exist.

REASONS FOR PENETRATION OF THE SEED INDUSTRY BY
MULTINATIONAL CORPORATIONS

jversificatiol

* Entry into seed industry has Seed industry has become * Biotechnology and plant tissue

been motivated by development anew area of interest for culture give new hopes for profit
of hybrid muze companies dealing in n variety development within the
agro-chemicals, grain, private sector
* Initial research on hybrids was and vegetable oils

financed by public sector MNCs use existing science-based

* Including seed in product research facilities for seeds
* International companies now mix enables companies to
involved in research and carn further economies * Raovalties from Breeders Rights

commercialization of hybnds of scale offer further sources of

revenue
Companies use existing
marketing strategies and
distribution channels to
deal in seeds

Aim: New technologies enhancing variety development and bringing high profits
within the global seed § Ly

Figure 2. Penetration of the seed industry by multinational corporations.
In spite of the apparent diversity in the nature of companies in the seed industry of indus-
trialized countries, only a few large companies have been recognized as main actors in the

takeovers. The seed industry has become highly complex in technical, managerial and orga-

s
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nizational terms. But, on the whole, emphasis in the commercial sector of industrialized
countries is on hybrid varieties. It is probable that, at least in the near future, the trend to
hybridize varieties in more crops using conventional plant breeding will continue to charac-
terize and possibly dominate growth in the seed sector of these countries, although this will
vary between crops.

Seed Industry in Developing Countries

Policies clesigncd to promote seed industry development in developing countries vary con-
siderably between countries. This is reflected in the many institutions that intervene in the
seed sector (Figure 3).

On the basis of organization, types of exchange mechanisms, and varieties used, the seed
sector can be sub-divided into two groups: the formal (modern) and informal (traditional)
sectors,
® The formal sector comprises those institutions which are engaged in the multiplication,

processing, distribution, and quality control of improved seed and use mainly market-

oriented means of exchange. This sector comprises mostly public and private seed
enterprises. In many developing countries, the formal sector accounts for a small pro-
portion of overall seed used each year.

® The informal sector, on the other hand, constitutes farmers who produce and save their
own seed of local or improved varieties, and may use traditional forms of exchange
such as barter, local trading, seed for work, and other social obligations. These farm-
ers produce the bulk of seed for the major food crops in developing countries.

In any country, the “dividing line” between the formal sector and the informal sector
(Figure 4) depends on the level of development of the seed industry, or the crop under con-
sideration. The relative proportions of the two sectors also change with time according to
dynamics of change in the seed system.

- 10 -
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Figure 3.

Institutions in seed industry of developing countries.

National Seed Programs and
private seed companies

Formal Sector

Informal Sector

Small-scale farmers

Figure 4. Components of formal and informal seed sectors.

Formal Seed Sector
The formal sector generally refers to government seed programs and private enterprises.

National Seed Projects and Programs

Technological advancements in plant breeding in the early 1960s resulted in the release of
dwarf high-yielding varieties of wheat by the International Maize and Wheat Improvement
Center (CIMMYT) in Mexico, and of rice by the International Rice Research Institute
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(IRRI) in the Philippines. These events were part of the ‘Green Revolution’, which aroused
great interest in national seed projects financed by multilateral and bilateral aid. These pro-
Jects became the key means of producing, processing, and distributing improved varieties
and seed to farmers.

Another factor in formulating sced projects had been the difficulty of farm-saved seed to
meet national seed requirements arising from rapid population growth, changes in climatic
conditions, and frequent natural disasters. There arose the need for more reliable alternative
sources of seed to supplement the traditional seed sector. Seed projects that were established
during the 1970s and 1980s were therefore a means of channeling new high-yielding vari-
eties to farmers and for improving the quality of seed sold to them.

There was a proliferation of seed programs in many developing countries, probably moti-
vated by research activities at IRRI and CIMMYT. By mid-1980s, almost every developing
country had national seed projects established with the assistance of international develop-
ment agencies. As a major part of the formal seed sector, these projects created the infra-
structure and institutional frameworks necessary for diffusing new varieties. After the project
phase, many of the seed activities have become part of broader seed programs comprising
related institutions such as plant breeding, extension, seed multiplication, and quality control.
These programs continue to be the main source of formal sector high-quality seed and
improved varieties in many developing countries. In contrast to Africa, the role of national
seed projects has been less prominent and less persistent in Central and South America. In
the majority of these countries, the private sector has gradually taken over seed production
and marketing.

Generally, national seed projects initially used employed labor and facilities to produce
and market seed because of the need to use specialized knowledge and skills in making good
quality material available to farmers. However, there has been a shift from production on
own farms (‘in-house’ seed production) to contracting, mainly because the latter has proved
to be more cost-effective and efficient. This follows the same pattern as that in developed
countries. The low-cost perspective of contracting, however, becomes doubtful in cases
where high management costs are incurred in negotiating with a large number of individual
growers. The main features of both methods of seed production are illustrated in Figure 5.

Although contract-growing has become a prominent feature of seed production within the
formal sector of many developing countries, an important aspect of these programs, which is
often overlooked or taken for granted, is the creation within farming communities of knowl-
edge and interest in seed production. In strengthening seed industries in developing coun-
tries, the needs of seed growers have not so far received the attention they deserve. Farmers
are basically contracted to multiply seed for seed trading organizations. The initial aim of
contract growing was not to give growers entrepreneurial skills producing and marketing
seed for profit but to just operate as seed multipliers. However, this may actually be a uscful
way to utilize the acquired knowledge and skills in seed production within the communities.
Moreover, successful growers may continue to provide seed after all projects end, and
become more lasting seed suppliers. In small farming communities, growers may be in a bet-
ter position than large seed companies to develop trading links with farmers in the informal
sector.

After about two decades of seed program development, the existing cost status of many
public seed enterprises is not viable. There is a current view that one of the most promising
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ways of creating sustainable seed supply is through the establishment of small-scale seed
enterprises that are more responsive to the needs of farmers and which may supply seed
more cheaply because of low capital investment, reduced overhead, and transport costs.
However, it is not clear who these initial entrepreneurs could be and the way in which they
could set up such businesses.

SEE 18 ]

Own land. labor, and facilities used

Specialized knowledge, skills, and techniques used
Controlling and monitoring a large labor force often costly
Low productivity and high cost

Lack of flexibility in land management (c.g.. rotations
and isolation)

Growers are responsible for all crop husbandry practices

Seed organizations focus on processing, storage. and marketing
Contracting serves a useful extension function

Contract growers may develop into small-scale seed entreprencurs
Offers Nexibility in lund management

[Aim: Quality seed produced at reasonable cost, processed and sold to farmers at prices they can
afford and are willing to pay

Figure 5. Shift from seed farms to contract production.

Private Enterprises

Private seed companies form the other major part of the formal seed sector. Attempts to
commercialize have only been partially successful (e.g., in the case of hybrid maize). Private
companies tend to concentrate on profitable crops, especially those in which hybrids exist.
The low-value, self-pollinating cereals and legumes do not generally attract private invest-
ment and are either ignored or left in the hands of government agencies. Small farmers rely
heavily on the cultivation of these low margin crops, but production is often constrained by a
combination of factors including low purchasing power, lack of appropriate new varieties,
inadequate extension and awareness, and poor infrastructure. The limited success of public
enterprises in distributing seed to small farmers explains why many developing countries
now seek alternative seed supply systems as a part of their efforts in privatization. The con-
cept of privatization and efforts made in developing seed industries are discussed in Chapter
10.

Informal or Traditional Seed Sector

On-farm saving is usually the most important source of seed for local production and food
security, and therefore forms the backbone of many seed supply systems. It is generally esti-
mated that on-farm sources supply over 80% of the area planted to main crops in developing
countries. Since a vast majority of farmers use traditional seed supplies, little information is
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available on the varieties and quality of seed actually used. The informal sector includes
those activities, which relate to the production and use of farm-saved seed, whether these are
by large or small farmers, cooperatives, and farmers’ associations. In many cases the infor-
mal sector comprises farmers in marginal arcas who save their own seed because they do not
have access to certified seed or cannot afford it.

Besides Kenya and Zimbabwe, where hybrid maize is widely used, farmers in Sub-
Saharan Africa mostly use farm-saved seed in the case of self-pollinating cereals. Only a
small proportion of seed is purchased. With the introduction of improved varieties in recent
decades, countries in Latin America have reduced the use of farm-saved seed. Generally,
there has been limited impact of new varieties in Africa and countries in Asia and Latin
America that use low-input farming methods. In some countries, the dominant role of tradi-
tional seed supply that comprises farm-saved seeds of local and modern varieties has, on the
whole, remained unchanged.

Considerable attention has been recently paid to seeking better understanding of the pro-
duction and exchange practices prevailing in the informal sector. Alleviating rural poverty
will partly depend on farmers in the large informal sector using seed that will increase agri-
cultural productivity and enhance income of farmers, who, in turn, could produce more food
for the people in rural communities.

Non-Governmental Organizations

Part of recent interests in improving the seed production capacity of small farmers within the
informal sector are those of Non-Governmental Organization (NGOs), which have become
particularly active in many developing countries. The involvement of NGOs in the seed sec-
tor generally originates from the supply of seed during emergency situations. The communi-
ty-oriented nature of NGO operations renders these organizations suitable suppliers of seed
during emergencies. This includes seed supply for relief and rehabilitation due to drought,
floods, civil wars, etc. Because of this inherent diversity in emergency situations, the choice
of strategy is generally dictated by local circumstances. This makes planning for emergency
supplies uncertain and challenging. Unfortunately, documented cases of emergency opera-
tions involving seed are few. The following are some key challenges which NGOs involved
in this aspect of seed delivery usually face.

* Duplication of efforts
The occurrence of natural disasters often attracts considerable NGOs attention. The
keenness of many NGOs to assist can lead to isolated endeavors or wasteful duplication
of efforts if action is not taken to coordinate the relief activities.

¢ Identification of appropriate crops/varieties/tools
Seed and tools are attractive in agricultural rehabilitation, since they are physical com-
modities that can be easily purchased, transported, and distributed within communities.
But for seed, many things can go wrong if necessary knowledge and experience are not
sought especially those relating to the choice of varieties and seed quality. The issue of
appropriateness extends to tools if this is delivered with the seed as a package.

* Quality of seed distributed
The quality of seed delivered is of paramount importance, particularly the germination
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capacity. Only seed that has been assessed to be of acceptable germination is to be used.
Any disregard to this may subject the program to high opportunity costs since seed of
poor germination may be valuable grain for food but is totally lost once planted.

* Identification of the neediest
Natural disasters usually affect wide areas and large numbers of households differentially.
[t is therefore important that the neediest groups are clearly identified from the outset.

° Timing and distribution of seed
Timing is crucial for the success of any emergency program involving seed. Seed has to
be delivered at a time when it is most likely that it will be planted and not eaten. In the
case of drought, rain must be assured and, where possible, the supplies of seed and food
should be coordinated. This may need collaboration with agencies that are involved in
the distribution of food aid.

® Suitable supplementary activities
The supply of seed may be targeted exclusively at agricultural rehabilitation programs,
while refugee settlements receive food aid. However, making vegetable seed available
for backgardening for women in refugee situations can be valuable sources of income and
food supplement necessary to minimize the effects of malnutrition.

°  Monitoring and evaluation
Monitoring and evaluation components are useful in assessing the impact of emergency
programs through collecting relevant data after completing a seed distribution exercise.
Such information can be a useful addition to needed knowledge on emergency seed deliv-
ery, and may form a basis for designing appropriate follow-up actions aimed at strength-
ening coping mechanisms within vulnerable communities.

As a follow-up measure. some international NGOs seek to link efforts in relief to seed sys-

tem development. This is a challenging step and entails finding answers to some fundamen-
tal questions, including the following:

»  What kind of institutions will produce and distribute sced?

* Which exchange mechanisms will be used?

« How will the process be made as low cost as possible?

*  Which quality assurance methods will be used?

* How will the seed supply system survive without external support?

Experience in this area is limited. but whatever approach is taken has to be guided by local

circumstances.

Conclusions

Growth of the seed industry in industrialized countries will continue to be based on the
development of hybrids and advances in biotechnology. However, unlike conventional plant
breeding, which is mostly non-proprietary, new biotechnologies being developed by the pri-
vate sector in the industrialized countries are proprietary. This means that these new tech-

]
h
]



nologies will have different commercial implications for acquisition and use, especially in
developing countries.

As the population in developing countries continue to rise, with corresponding increase in
rural and urban poverty, there is need to develop and link together both formal and tradition-
al seed sectors as a firm basis for increased food production. The increased attention, being
given to the informal sector, reflects the general concern of future food production needed to
feed the expanding rural and urban population. The formal sector, too, needs to be devel-
oped in such a manner as o capture any future gains that could arise from advanced tech-
nologies, which may later be diffused by appropriate mechanisms to the informal sector.
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PART II
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CHAPTER 3. Technical Aspects of Seed Production

Introduction

One reason for carrying out technical analysis of a seed system is to generate information
that could be used in economic analysis. In fact, technical, economic, and policy aspects
interact closely in determining the effectiveness of a seed delivery system. Much is known
and written on the technical dimensions of seed production, which relate to agronomy, post-
harvest technology. and quality control procedures. A brief treatment of some basic techni-
cal issues in seed production is given in this chapter.

Concept of Technical Efficiency

In simple agronomic terms, technical aspects of seed multiplication are related to the physio-
logical interaction between crop varieties and inputs such as husbandry. water, land, fertiliz-
er. machinery. and labor to produce a measurable response or output in the form of seed
yield per hectare as illustrated in Figure 6.

INPUTS
Seed planted
Fertilizer Soil type OUTPUT
Pesticide > | Seed yield
Rainfall

Soil moisture

Figure 6. Use of inputs to produce seed output.

S 19 -



This technical process is often represented by a production function, which describes the rate
at which inputs are transformed into outputs. This is illustrated by a simple case of a single
input, labor, as shown in Figure 7. This example shows the influence of labor on seed yield,
where at the origin, zero, therc is no seed output, since no labor input is used. But as more
persons are engaged in production, the amount of seed produced increases until point B,
which corresponds to using 50 persons per year to produce 40 tonnes of seed. Any further
increase in the number of persons beyond 50 (keeping the level of other inputs constant)
may reduce the amount of seed produced per year. B is the point of diminishing returns or
the point of technical optimum in the use of labor.

50
40 T
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g 307
=
2
=3
~
9
2 -
Z 20
)
o
L
=
= 10 7
o - 8 Stage 111

O 10 20 30 40 50 60 70 80

Input (e.g.. men working per year)
Figure 7. Classical production function.

Between the origin and Point A (Stage I), the slope of the curve is the steepest, which
indicates a continuous increase in output as more men are engaged in seed production.
Since the amount of seed produced increases throughout this stage, it is not reasonable for
the farmer to stop using more labor because the output is increasing steadily. The farmer
will add labor until Stage II, when the curve becomes less steep although it continues to rise,
meaning that the output increases, but at a slower rate. Beyond Stage II, the output declines
according to the Law of Diminishing Returns. Stage Il is therefore the area of economic rel-
evance and most farmers operate within this stage. But the exact amount of input used in
Stage II will depend on other factors such as the purchase price of the input or selling price
of the output.

The capacity to combine inputs to produce output determines the technical efficiency in
seed production. Technical efficiency can then be defined as the ability to produce maximum
amount of seed of specified quality from a given set of inputs. This means that one way of
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assessing performance in seed production is to carry out a technical analysis. Several studies
are based on production function analysis and provide useful information for carrying out
economic analysis. For example, defining Stage I1 of a production process can enable farm-
ers 1o select the most profitable scale of operation, given adequate knowledge of input and
output prices. This section will extend the technical aspect beyond seed production agrono-
my to include some post-harvest operations as well. These comprise processing, storage,
and quality control, considered to be important activities which particularly influence the
quality of seed produced.

Reasons for Technical Analysis

Technical analysis can be carried out at the preparation stage of a seed enterprise as well as
during the operational stage. The following reasons are suggested as to why it is important
to analyze the technical basis of seed production:

Determine the Suitability of a Physical Resource for Seed Production

Technical analysis carried out during an enterprise preparation phase usually helps in deter-
mining the capacity of physical resources to generate desired outcome. An enterprise may
decide to allocate different crops/varieties to contract growers who are situated in different
agro-ecological zones, on the basis of technical information regarding the suitability of these
areas for giving high yields because of good soils, low incidence of disease and weeds,
favorable climatic conditions. etc.

Provide Basis for Determining Main Physical Components of Seed Enterprises

Technical analysis provides ideas on the type and capacity of physical assets that are
required by new seed enterprises. These include land area for seed production, machinery
and equipment. processing plants, and seed testing laboratories. A proper assessment of this
resource will determine the volume of throughput, the size of equipment, and the length of
operating season.

Provide Choice Based on Alternative Uses of Given Resource

Technical analysis provides options which enterprises can consider when making decisions
regarding investment in certain means of production. The choice of location, size, and type
of seed storage facilities should not be based on cost considerations alone. but also on alter-
native use of resources. For example, whether short- and medium-term storage could be best
handled together, or whether during off-peak periods storage space could be rented to other
organizations/farmers. Similar factors could be taken into account when choosing transport,
mechanical cultivation equipment, and processing facilities.

Help Establish Production Plans

Technical analysis establishes farm-level assumptions which could be used in annual produc-
tion planning, and farm budget exercises. Multiplication factors of a variety, increase in yield
due to a change in variety or application of a certain level of fertilizer/pesticide, and analysis
of results from previous years are important factors to take into consideration when formu-
lating production targets.



Generate Data for Estimating Costs and Benefits of Seed Organizations

Results obtained from technical analysis of seed enterprises can provide useful information
for estimating costs and benefits. Technical analysis usually generates information on unit
quantities of production, which are used to calculate costs per unit of output, and hence
obtain the total value of investment costs. Similarly, yield estimates in tonnes or kilograms
are used to obtain value estimates of revenue earned or sales volume.

Provide a Basis for Formulating Organizational Structure

Another useful output from technical analysis is the logical categorization of activities with
costs allocated to each category. The assignment of tasks and responsibilities for various
activities is a step toward formulating an organizational structure for a seed organization.
Therefore, the functions of a seed organization could be divided into technical, commercial,
financial, and administrative components. These may be sub-divided into further groups and
costs allocated to these. The structure of the technical division of a seed organization on the
basis of categorizing activities is illustrated in Figure 8.

Technical Division
]

I |

Quality Control Seed Production

Field Samolin Seed Field
Inspection phng Testing Multiplication

——

Basic Certifted
Seed seed

Processing| | Storage

Figure 8. Technical functions of a seed organization.

Technical Considerations in Seed System Analysis

A technical basis must exist upon which to build a seed enterprise and this should be clearly
specified from the outset. The following must be taken into account:

Source of Varieties

Effective seed production depends on a reliable source of good seed of desired varietics.
There are usually two broad types of varieties: traditional (local) and improved varieties. In
many developing countries, traditional varieties account for a far greater proportion of the
total area planted. Although often low yielding, farmers may prefer these varieties because
of their adaptability to local ecological conditions and existing farming practices (e.g., har-
vesting, transport, storage), as well as additional attributes such as cooking quality, aroma,
flavor, and texture.



-

e e e T e e S i e

In countries where traditional varieties are important, seed enterprises should seek to first
understand how the local seed system works, i.e., perceptions of the farmers and exchange
mechanisms that exist. Since farmers may be saving their own seed each year, new entrepre-
neurs wishing to work with such varieties have to be aware of the technical improvements
that are available so as to make their seed more acceptable. Better cleaning to improve
physical purity, better packaging and ready availability may be all that is needed in certain
situations. An entrepreneur wishing to introduce new varieties from outside has to also
understand the existing system to determine new attributes that could be attractive to the
farmers.

Activities of some seed organizations may be based on improved varieties coming from
research centers and trial systems. However, although improved varieties are generally high-
er yielding, they require complementary inputs such as fertilizer and agro-chemicals to fully
exploit their potential. In many situations, these inputs are too expensive for small farmers
in rural communities to afford.

Some breeding programs also attempt to combine high yield with other desired attributes
of traditional varieties including disease resistance. flavor, and cooking qualities. The more
successful such efforts are, especially for self-pollinating crops, the greater are the chances
for farmers to adopt the new varieties.

Field Multiplication

A successful seed multiplication program must increase quantities of seed output, maintain
high quality, and keep costs down. There are several approaches to seed multiplication. In
eeneral, enterprises that use their own land and employ labor to multiply seed. may produce
high yields and good seed. but at relatively high costs which could prevent them from mak-
ing profits if they are to sell seed at prices farmers can afford and are willing to pay. Instead,
most enterprises prefer contracting production to private growers to reduce production costs.
However, to ensure that high yields and good quality are maintained, growers should be
carefully selected and supervised. These formal approaches to seed multiplication are neces-
sary if seed production is subject to a quality control (certification) system based on field
inspection and laboratory testing. Many enterprises use early generation seed (i.e., founda-
tion or basic seed) as starting material for their multiplication programs.

Quality Control

The fact that small farmers have confidence in their own seed or go only to trusted neighbors
or traders when short of seed shows that maintaining quality is crucial, even at the subsis-
tence level. There are no formal rules and regulations regarding the quality of seed
exchanged in such communities. However, local customs, close personal relationships, and
interactions ensure fair dealings in seed exchange. Once seed moves over a wider area and
involves commercial transactions, maintaining its quality then becomes difficult, and even
more vital. In this case, formal quality control systems with defined procedures, regulations,
and standards play an important part. Depending on the stage of development of the seed
sector, quality control may be either an internal activity by the producing organization or a
function carried out by an independent agency. Besides regulatory functions of field inspec-
tion, seed sampling and laboratory testing, quality control schemes can perform other func-
tions such as training and creating awareness. Administering quality control procedures and

-23-



enforcing standards/regulations are costly. It is therefore essential that procedures used are
simple and effective, and are based on appropriate and achievable quality standards.

Processing and Storage

Processing comprises the post-harvest activities of drying, cleaning, grading, and packaging
seed. In large enterprises, these activities are usually capital-intensive. Processing is there-
fore a ‘value-adding’ activity which seeks to improve the physical purity and health of seed
stocks by removing various contaminants including undersized and shriveled grains, inert
matter, and seeds of other crops. As shown in Figure 9, processing provides the link
between field multiplication and seed distribution. It is a part of the process where ‘raw’
seed from growers is brought together for transformation into final clean seed.

Distribution
Field Raw ; Clean
multiplication | seed Processing seed and
marketing

Figure 9. Processing as the link between field multiplication and seed distribution.

The choice of which processing equipment to use may depend on the kind and nature of
contaminants to be removed. However, there are also important economic considerations to
take into account (these factors are considered in detail in Chapter 8). Once a seed lot is
processed, it has to be kept under safe storage conditions until the time of sale to the farmer.
Seed is vulnerable to deterioration, so the basic requirement of storage is ensuring that the
seed maintains its germination capacity. The best conditions for this are low temperature
and relative humidity. Types of storage facilities vary widely and range from containers con-
structed out of local materials at village level to sophisticated air-conditioned buildings in
some large companies. In some situations, simple local systems are enough to keep small
quantities of seed for one season’s planting. Like processing, storage facilities are diverse
and the choice of which to use is based on technical specifications as well as on economic
considerations.

Marketing and Pricing Policies

Technical decisions taken at farm level by seed producers may be influenced by existing
marketing practices and pricing policies for the crop in question. For instance, small-scale
farmers may choose to allocate part of their land to contract seed production if an enterprise
buys seed back from them on time, and pays an attractive price based on the prevailing mar-
ket price for grain of that crop.

Links to Supporting Institutions

Institutions that provide input-related services constitute important technical elements of
seed production. Providing extension services, credit, and quality control can be categorized
into this group. Other institutional arrangements such as land tenure systems and labor
exchange practices are categorized at the local level. These aspects are discussed in greater
detail under institutional considerations in Chapter 4. The point to note here is that a seed
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producing organization must have linkages with supporting institutions which may have
financial and social dimensions (Figure 10). The more effective these linkages are, the
greater the degree of success in seed production.

Certification Extension
Service Service
Field Processing and : Seed Using
Breeders [ T e = —»=| Marketing [ e
Multiplication Storage Community
Traders Credit

Figure 10. Linkages between the seed supply chain and supporting institutions.

Conclusions

The technical aspects of seed production cover a series of activities ranging from the agrono-
my of field multiplication to post-harvest functions such as processing, storage, and quality
control. There is a lot of information available on seed science and technology, but this has
to be linked to economic factors that determine seed enterprise development. There are two
main sides to successful seed production and these must be closely related; first, technical
efficiency in selecting and making good quality seed of the right varieties available, and
next, economic efficiency in making sure that the good seed is taken up and used by the
farmer in a beneficial and profitable manner. One cannot go without the other. This means
that proper understanding of both technical and economic issues is fundamental for estab-
lishing and developing successful enterprises in seed production.
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CHAPTER 4. Institutional Aspects of Seed Production

Introduction

Many of the technical issues raised in Chapter 3 have an institutional dimension since they
relate to the production and use of seed within farming communities and the linkages these
may have with external support arrangements. Institutional factors have an important effect
on seed production; these will be discussed further in this chapter. In fact, the day-to-day
affairs of seed enterprises usually involve a close association between activities that are
institutional, organizational, and managerial in nature. These three subjects and attempts
to clarify misconceptions in terminology that sometimes arise are discussed in this chapter.

Institutional Arrangements

Formal seed supply systems involve an interaction between producers and users. There is a
wide range of institutional arrangements within which the multiplication, distribution, and
marketing of seed take place. They include the following:

National Institutions

* National seed projects, corporations, and companies

« National seed boards

* Credit institutions (banking, village money lending, etc.)
* Farmers’ associations

* Cooperative societies

e Commodity boards

* Government procedures, regulations, and practices
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Local Institutions

* Gender relationships

* Land tenure systems

= Village authority

* Labor use traditions

» Customs, traditions, and cultural practices (e.g.. religious rights and social norms)

National Seed Projects

Many seed projects in developing countries are part of the Ministry of Agriculture and use
existing government structures, resources, and administrative machinery. Providing techni-
cal assistance through these projects has often helped to strengthen government ministries by
enabling the staff to accomplish more tangible tasks and produce visible output in the form
of seed. But, there are difficulties often associated with this kind of arrangement, which
partly succeeded in several seed projects:

In some countries, aid agreements stipulate that donor countries offer technical assistance.
while recipient governments cover operational costs. However, poor budgetary allocations
to government ministries have partly fulfilled such obligations, thus creating more problems
than solutions.

Staff recruitment procedures in the civil service and the inherent bureaucracy within gov-
ernment departments do not suit commercial seed production, for which timing of operations
and dedication to duty are vital.

The civil service is non-profit activity, and its staff is not accustomed to the commercial
way of thinking and practice. This is a major problem facing current privatization efforts of
many parastatal seed organizations.

Seed Corporations and Companies

While seed projects are often located within the local Ministry of Agriculture, seed corpora-
tions and companies are generally semi-autonomous (usually with board of directors) and are
expected to engage in commercial seed production by using national resources and manpow-
er. These organizations often lay the foundation for subsequent privatization of the seed sec-
tor through their efforts in training staff and establishing infrastructure such as sales outlets
in rural areas. However, government/parastatal seed corporations and companies generally
operate at a financial loss, indicating that commercial objectives are only partially achieved.
Some factors account for this:

There is an obvious conflict when state-owned seed enterprises are required to both fulfill
government obligations and operate as commercial entities. For example, governments may
require enterprises to produce large quantities of low-profit, self-pollinating crops for strate-
gic reasons and not on the basis of real demand. This sometimes results in high carry-over
of unsold stocks of seed each year, which are later either sold at lower grain prices or dis-
posed of if treated with chemicals.

In a similar manner, state enterprises may also be required to supply seed to government
projects and extension programs. In an attempt to survive, some of these enterprises choose
to diversify into other high-value activities such as hybrids and vegetable seed production.
But even these efforts sometimes require government approval.
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National Seed Boards

Whilst seed corporations and companies are established to undertake production and distrib-
ution on behalf of the government, seed boards, on the other hand, perform an exclusively
regulatory role in ensuring that a government policy regarding seed production is being
implemented. The main aim is to protect the interest and welfare of the farming community,
especially where smallholders are involved. In this respect, national seed boards undertake
activities such as monitoring the procurement price paid to seed growers, the quality of seed
produced, the final retail price of seed, and enforcing seed legislation.

The primary aim for establishing seed boards is to link together dispersed organizations
within the seed industry. Coordination can occur at two levels: between institutions within
the production-distribution chain and/or between the chain and external institutions. Since
seed has to pass through different institutions before reaching the final user, coordination and
exchange of information are essential. Key functions of seed boards are to ensure the effec-
tive operation of the certification service and to coordinate among institutions that are linked
to the production-distribution chain. Since the seed industry comprises several inter-depen-
dent elements, membership of the board normally comprises representatives from all partici-
pating institutions who meet regularly to discuss the development of the seed industry as
well as to draw up policies for implementation. The members are usually made up of about
10 people selected from:

* Ministry of Agriculture (e.g., Monitoring & Evaluation, Planning and Marketing
Divisions)

* Variety development institutions (e.g., research stations, universities)

* Seed quality control bodies (e.g., certification service)

* Farmers’ organizations (e.g., Cooperatives, Producers’ Associations)

* Other interested organizations (e.g., NGOs, input supply firms)

¢ Private sector

Despite the potentially valuable role seed boards can play, many tend to be ineffective, and
in fact seldom meet. Reasons for the ineffectiveness of seed boards include the lack of funds
and logistic support or the lack of authority (where there is no national seed law). Another
factor is that seed boards, by the nature of their composition, tend to be rather formal and do
not represent the interests of small farmers.

Credit Systems

One of the major constraints small farmers face in many countries is the limited availability
of credit from formal sources (such as commercial banks and the government) to finance
farming operations. In fact, commercial banks often regard small farmers, in particular, as
credit risks. In the absence of formal credit, seed programs working with small farmers
often provide a credit package which covers the cost of inputs such as foundation seed, fer-
tilizer, and mechanical cultivation, to be repaid using revenue earned from the seed they pro-
duce at harvest time. Despite strong control measures, poor loan repayment by small farm-
ers is a serious constraint in using this sector for contract-seed production. This problem is
exarcebated during years of adverse weather, when farmers do not realize much income from
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One reason why NGOs embark on communal seed production is to overcome poor loan
recovery by using peer group pressure and collective responsibility on the part of loan bene-
ficiaries. In the absence of a credit market, many NGOs producing seed often provide small
farmers with input loans. This can be a vital contribution particularly in those areas where
government efforts are limited or even absent.

Seed Associations and Cooperatives

Seed associations and cooperatives are normally similar in organization and functions. As
mentioned in Chapter 2, seed producers may organize themselves into associations of mem-
bers who share a common interest and undertake joint activities. Seed associations and coop-
eratives can perform several useful functions in farming communities by spreading technical
knowledge about quality seed production: providing services to members such as credit,
extension, processing and storage, and advocating with the government and other institutions
on behalf of their members.

Associations can even become part of the seed supply system by supporting their mem-
bers to produce seed, procuring from them after harvest, and finally distributing clean seed
within the farming community. This offers a more lasting seed supply system whose mem-
bers support and manage themselves and do not rely on external sources that may not be sus-
tainable. Seed associations could be formally organized and guided by by-laws/constitu-
tions. Such a rigid organization may not be necessary in rural communities where informal
institutional arrangements already bind farmers together. For example, almost all tef grow-
ers in Ethiopia are members of Peasant Associations, which are informal village-level part-
nerships of farmers set up for acquiring input credit, sale of produce, etc. Although coopera-
tives have been poorly managed in most developing countries, they are still held in many
cases as a means of organizing farmers to solve problems in rural areas.

Commodity Boards

Grain producing organizations with suitable facilities, resources, and trained staff can
become part of a seed supply system. For instance, the main function of the Grain and
Legume Development Board in Ghana is to promote the production of cereals and grain
legumes. This organization now produces foundation seed and manages seed processing
and storage facilities of the former Ghana Seed Company.

Gender Relations in Seed Production and Distribution

It is well known that women in developing countries receive a disproportionately small share
of development opportunities. partly because of limited access to credit. This severely dis-
advantages them in many areas, including that of agriculture and, in turn, hampers national
development. On the whole, separation of agricultural roles between sexes has to do with the
control of resources, although the socially subordinate status of women is maintained. In
The Gambia. for instance, men cultivate groundnuts, as this is a cash crop. Men use draught
power, and own the animals. Although women are the main marketers of farm produce, the
household head (usually male) handles and controls all income. Women instead cultivate rice
for home consumption, for which no animal traction is necessary. However, some women
are active in groundnut production because their position and wealth allows them to be in
control of their own resources. A preferential provision of credit to small-scale seed enter-
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prises run by women could be an effective means of promoting women’s opportunities local-
ly. Italso can boost marketing, as women in many communities tend to be better retailers
than men are.

Land Tenure Systems
The kinds of seed production practices undertaken in any community are to a great extent

influenced by land ownership patterns. Some seed schemes may require large blocks of land
to enable an easier use of capital-intensive methods. This is the case in Ethiopia where pub-
lic ownership of land has allowed state farms to become major contract growers as well as
users of seed produced by the government-owned Ethiopian Seed Enterprise.

In some countries, there is communal ownership of land and this determines the kind of
approach used in seed production. NGOs in the Gambia use communal farms for seed pro-
duction where the seed produced is also communally owned. This group-farming approach
has not been so successful because the community allocates poorer land to communal seed
production and the farmers themselves are not very dedicated in taking care of crop hus-
bandry practices and post-harvest operations compared to activities they carry out on their
private farms.

Other Local Institutions

There are several other institutions based on community norms, structures, and beliefs. They

are part of the socioeconomic structure, which varies from one community to another, and

influences agricultural practices adopted by farmers. A proper understanding of this struc-
ture is particularly important for those who work with farmers in the informal sector. In this
case, it is essential to first learn about the farmers’ situation and views, since this determines
how one motivates them towards change. Examples of local institutional arrangements
include the following:

* The traditional hierarchical structure, which is often important in influencing activity at
the village level. Therefore, one should be careful to draw on such leadership when intro-
ducing new technologies including improved varieties and seed.

* Power groups in the village (traders, moneylenders, etc.) may have economic control over
the poorer farming groups.

* There may be different types of labor use traditions in the community such as the tradi-
tional system of communal or exchange labor and the more impersonal labor paid in kind
or in cash by the job or by the day.

* The extent of community spirit in comparison with individualism may decide whether to
undertake communal seed production or contract individual smallholders as seed growers.

* Religious tradition may impose anti-usury laws that forbid interest on loans including
input credit or cash advances made to farmers.

* Gender division of labor in farming may be based purely on culture or religious beliefs
and not capability. The same kind of work may be done by different sexes depending on
the community.

Internal Organizational Arrangements

Seed organizations should adapt to the institutional framework of the communities in which
they are located. An organizational structure represents a framework of relationships at dif-
ferent levels which correspond with activities designed to achieve specified objectives. In
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diagram form, the organizational structure (Figure 11) represents the pattern of responsibili-
ties and duties of the participants and their interaction. It shows the lines of authority and
responsibility and the distribution of functions among the employees. Regardless of the situ-
ation, organizational structures of sced enterprises must have certain characteristics if they
are to be effective:

Since each activity in an enterprise has to be supervised, someone should be in charge of
these and given authority to carry out the required functions. But the chain of command
has to be clear so that people know who to report to and who reports to them.

Levels of authority have to be matched with a corresponding delegation of responsibility
and duties, and kept within the capability of the staff concerned to achieve an effective
coordination of functions

Responsibilitics and duties must either be clearly stated in writing or fully understood by
all people concerned.

The organization should be kept simple, with a few levels of authority kept.

The organization should be flexible and capable of responding quickly and adapting to
changing conditions.

Factors Determining the Organizational Structure of Seed

Enterprises
Designing an appropriate organizational structure for a seed enterprise depends on several
factors including the following:

e Types of activities to be carried out and how these could be grouped into main divisions

on the basis of similarity in function

Normally, the functions in a seed production-distribution chain could be categorized into
distinct groups such as contract production, seed procurement, processing and storage,
distribution and marketing, and quality control. This kind of grouping forms a basis for
designing the organizational structure of seed enterprises.

Size and ownership pattern of the organization

Whilst large organizations often tend to engage in specialization by division of labor,
small-scale enterprises are usually family businesses and do the opposite (i.e., the main
areas of activity are in control of few people). In general, large organizations have more
complicated structures while small-scale ones have simpler structures. Figure 11 is an
example of a typical structure of a small-scale seed enterprise which is usually supervised
by few key people: an overall manager and two technical assistants. On the contrary,
structures of large organizations often tend to be more complicated, with several levels
and interactions.

Effectiveness of existing complementary institutions

The structure of a seed organization should be such as to avoid unnecessary duplication of
functions which are already performed by related institutions. Important external institu-
tions include credit, extension, quality control, and seed distribution. It is more cost
effective to establish working relations with existing institutions, where this is possible,
than seeking to employ staff and devote resources to do the same things.
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MANAGER

PRODUCTION MARKETING
ASSISTANT ASSISTANT
Multiplication Promotion
Processing Distribution
Storage Sale

Figure 11. Suggested organizational structure of a small-scale seed enterprise.

* Extent to which the organization pursues managerial independence

A difference between public and private seed organizations is that different practices
related to issues such as staff hire and dismissal, salaries and wages, incentive schemes,
capital acquisition, cost-accounting, subsidies and taxes, etc. are used. All these factors
influence the nature of the organizational structure adopted.

Availability of trained manpower
Availability of trained and qualified people, and the opportunity to recruit them into posi-
tions specified by an organizational structure can sometimes be a limiting factor.

Minimizing bureaucracy

To be effective, a seed organization should minimize as much excessive bureaucracy as
possible. Since activities in large organizations often involve many details which must be
handled correctly and on schedule, it is necessary to delegate responsibility. The organiza-
tional structure should permit this, although excessive delegation can insulate top man-

agement from personal contact with progress and major problems, giving a scope for
opportunistic behavior.

Management System

The management of an enterprise comprises persons (managers) who plan, organize, direct,
coordinate, and control given resources to achieve specified objectives. The primary function
of a management team is therefore to implement those activities which will ensure that the
objectives of the enterprise are achieved within the framework of a defined organizational
structure, while making meaningful use of resources (personnel, money, machines, materials)
available. As part of planning and implementation processes, the management team should
have a clear understanding of what the objectives are, the outputs to be produced, and the
relevant activities to be undertaken to realize those outputs. The management should be in
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position to evaluate the output the organization produces, discover and evaluate markets, and
manage the actions of employees by enforcing rules/regulations. The kind of knowledge and
skills required for this are unique to specific institutional environments and therefore entail
varying degrees of investment in human resources and the Kind of information required.
These aspects are discussed further under seed marketing in Chapter 8.

The success of an organization depends on trained, qualified, and capable managers at the
high levels as well as on support staff with similar attributes. In developing countries, this
requires considerable investment in both formal and on-the-job training. It is therefore
important that once a core of experienced managers and staff is established, attractive work-
ing conditions and appropriate incentives have to be provided to keep these people in the
job. since they will help train and pass on expertise to new employees.

Conclusions

The institutional framework determines who participates in seed production, the level of par-
ticipation, and how income realized from seed activities is distributed. Seed production
takes place within the socio-economic framework of the farming community, which the seed
worker/researcher must be alert to, explore, and be part of. This is particularly important
within the informal sector where community norms, structures, and beliefs are a strong part
of the society.
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|CHAPTER 5. Financial Viability Analysis

Introduction

In a commercial situation, an entrepreneur wishing to invest in a seed enterprise should carry
out financial analysis to determine the financial or cash viability of the proposed venture.
This exercise is also called investment appraisal, or ex-ante appraisal since it is undertaken
before starting the enterprise. Investment appraisal is a planning exercise which involves
making estimates and predictions of the costs to be incurred and benefits/cash flows to be
generated before launching an enterprise. It is usually carried out using current market
prices. This analysis is useful because it enables entreprencurs to determine in advance any
expected financial loss and how much will be required to cover such a loss. In addition, it
can also forecast how long it will take before the enterprise makes a profit. A number of
numerical examples and a hypothetical case study are used in this chapter to explain the
principles used in financial appraisal.

Reasons for Financial Analysis
There are two major reasons for carrying out financial analysis of seed enterprises:

Assess Financial Viability in the Production-Distribution-Use Chain
Seed production, distribution and use comprise a sequence of operations, which can be rep-
resented by a typical chain as shown in Figure 12.

What financial analysis seeks to investigate is whether sufficient margins, which could
enable an investment to provide a return, are created at each successive point in the chain.
In other words, financial analysis helps provide answers to questions such as the following:



* Does the price received encourage growers to deliver all their seed to the seed enterprise
according to an agreed contract?

* Does the price farmers (users) pay make it viable for the seed enterprise to operate (i.e.,
procure from growers, process, store, and sell)?

* Do the intermediaries (agents/stockists) receive sufficient commission as incentive to
increase their turnover?

The implications of these questions are discussed in detail under Marketing in Chapter 8.

Field Sced pur-

Multiplication
by seed grow-
er or farmer

Seed
processing

Seed
storage

Seed distri-
bution and
marketing

chased and
used by
farmers

Figure 12. Seed production-distribution-use chain.

Assess Operation and Loan Repayment Capacity of Seed Enterprises

New entrepreneurs may require loans to finance initial acquisitions such as processing
plants, transport, and storage capacity. In cases like these, it is important to know whether
forecasts of income and expenditure will generate enough net revenue to service these debts
on time (including interest payments and depreciation) and have sufficient cash balance to be
able to undertake activities envisaged under the enterprise. For example, a seed scheme for
women may have the main objective of encouraging female farmers to adopt new varieties
and expand their production beyond subsistence level. Although this is a social/development
objective and not a typical enterprise objective, it is important to know whether the
enterprise will be in a position to generate sufficient additional revenue; hence, it will offer
incentives that could motivate these farmers to demand new seed. Where this is possible,
production targets could be set. For enterprises, which take loans to finance operations, it is
important to prepare plans which indicate the sources of funds, and how and over which
periods of time these will be used.

Principles of Discounting

Financial analysis involves making estimates and forecasts of cost and revenue, and applying

a discounting technique which follows the following principles:

* Two sources of money having the same nominal value (e.g., $1000) are not equivalent if
they are received or paid in different time periods because of the difference in time of
payment or receipt.

* Money that is in use attracts a return or interest, whereas money that is unavailable for
use incurs an implicit or opportunity cost.

» This means that to make valid comparisons of amounts of money receivable or payable at
different points in time it is necessary that these amounts be converted to some common
basis.

* To do so, nominal amounts are adjusted to their effective compounded value at some
future time by adding the interest to be earned.

* Alternatively, nominal amounts are discounted back to their present valuc by taking
account of the discount (or interest foregone) during the intervening period.
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Discounting methods measure the present value of future cash flows associated with an
enterprise. It is the process by which each of the cash flows of all the years of an enterprise
are discounted to a base year giving present values. For example, the cash flows for Year |
and subsequent years are reduced by the discount factors or present worth factors (PWFs),
which represent the earning power of the cash flows in the intervening years.

The standard way of finding costs and projecting revenues is to extrapolate current
accounting statements to forecast future cash flows. There are different types of cash flows:

» Net cash receipts (including depreciation)
There can be no net return on capital invested unless the cost of capital is covered. So the
investor has to find out whether the present value of all net cash flows is greater than the
capital outlay, i.e., there is a positive net present value.

» Net residual values (end value of asset)
This gives some allowance for the market value of the capital. Net residual value is the
net cash flow resulting from the disposal of assets remaining in an enterprise at the end of
its life. This value may not always be a positive benefit since, for example, in the end
there may be a need to repair damage done to the asset.

o Taxes (when paid)
There may be no need to cover taxes when one is evaluating situations on behalf of the
government. However, for private investors there is a need to pay tax. The proportion of
tax paid varies from country to country. Entreprencurs allow for the fact that taxes have
to be paid from taxable incomes, and these are recorded as negative items in the year of
payment.

* Interest
Knowledge of interest enables an entrepreneur to seek the cheapest way to finance an
enterprise and avoid situations that impose heavy charges. To avoid double counting, it is
better not to deduct interest and then do the discounting exercise.

Net Present Value

In present value terms, a dollar now is worth more than a dollar to be received some time in
the furure. This is because the present dollar at hand, given time could be invested to accu-
mulate more than its original value. This can be represented as follows:

F,

P =

v

(14r)n
Where: P, = Present value, F, = Future value, r = Rate of interest and n = Number of years
Re-writing the above equation, future value after number of (n) years can be represented
by F,=P, (1+r).
This means that the present value of $1 due at the end of one year must be less than $1

now no matter which rate of interest is used. This is the present worth factor (PWF) repre-
sented as Pv = 1/(14r) n in Appendix 1.
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Since P, = F,/(1+4r) n, this means that future values (e.g., values of forecast cash flows)
are adjusted by the PWF of 1/(14r) n to give present values. The greater the number of
years, the less the PWF; the higher the rate of interest, the less the PWF. Consider an
enterprise with the following investment outlay (negative) in dollars, operating cash flows
(positive) in dollars and rate of interest (n) = 10%. Using the PWFs in Appendix 1. the fol-
lowing values can be derived:

Y[] Y I Y: ......... Y I 2 ......... Y'T[]
Investment/cash flow -100  +110 +12] +314 +672

Pv:110 x 0.909 = 100 121 x 0.826 = 100 314 x0.318 = 100 672 x 0.149 = 100

All the cash flows are equivalent on a basis of 10% interest rate. This means that $100 in
Year 1 is compounded to $672 in Year 20 at 10% interest rate (or $672 in year 20 is worth
$100 now). In other words, the present value of $672 in Year 20 is just $100 in today's
money. Since these are equivalent, an entreprencur should be equally happy receiving $100
now as having $672 in Year 20.

Choice of Enterprises
The principle of selecting enterprises can be illustrated using three hypothetical cases, with
investment outlays and operating cash flows as shown in Examples 1 to 3.

Example 1

Yy Y Y, Y3 Yy
Enterprise A -100 +50 +40 +30 +20
Enterprise B -100 +20) +30 +40 +50

Three criteria could be used to decide between Enterprise A and Enterprise B. These are rate
of return, payback period and interest.

(1) Using rate of return:

Investment outlay for both A and B is the same = $100

Total net operating cash flow (NCF) is the same = $140

Number of years (n) =4

Y. NCF - Outlay 140-100
Rate of return= = —4—— =10
n

(10/100) x 100 = 10%

Since both A and B have the same average rate of return, there is no difference between the
two enterprises on this basis.

(11) Using payback period and interest rate:

A recovers $100 in three years whilst B recovers $100 in four years. On this basis, A is a
better investment than B. Calculating the relative benefits of A and B (i.e., allowing for
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interest), A is superior to B because in Year 1, A yields $30 more cash flow which could be
invested to earn interest.

Example 2

Yo Y, Y, Y; Yy
Enterprise A -100 +50 +40 +30 +20
Enterprise B -100 +20 +30 +40 +50

PWF for A: 50 x 0.909 = 45.45
40 x 0.826 = 33.04
30 x0.751 =22.53
20 x 0.683 = 13.66

Total 140 114.68

PWF for B: 20 x0.909 = 18.18
40 x 0.826 = 24.78
40 x 0.751 = 30.04
50 x 0.683 = 34.15

Total 140 107.15

The PWFs can be calculated for Enterprises A and B as follows:
Net present value of A (NPVA) = 114.66 - 100 = $14.68

Net present value of B (NPVB) = 107.15- 100 =% 7.15

In both cases, the forecast NCFs cover or repay the initial investment outlay of $100 and
the rate of interest. But on the NPV basis, A is better because an entrepreneur can borrow
$114.68 and use $100 as an investment outlay to start the business because this is going to
yield (with the given cash flows) the initial capital plus the interest, that is, $100 and $14.68.
So the entrepreneur can regard the extra $14.68 as an additional sum which can be kept or
reinvested.

The NPV method usually uses the opportunity cost of capital as the discount rate. It is
therefore assumed that operating cash flows are reinvested at a rate equal to the pre-specified
cost of capital. It is usual to use NPVs to assess enterprises by accepting all independent
enterprises with NPV equal to or greater than zero but this must be discounted at a satisfac-
tory estimate of the opportunity cost of capital. It is therefore not possible to rank indepen-
dent enterprises on the basis of their NPVs because for a given enterprise the NPV is an
absolute, and not a relative measure. Obviously, an estimate of NPV depends on the size of
the enterprise. For a small-scale enterprise, NPV in money terms is relatively less than that
for a large enterprise because the level of investment and volume of earnings are small.
Therefore, as long as there are sufficient funds available to finance all enterprises (and these
enterprises are not mutually exclusive), the difference in the size of NPV is not important as
any enterprise with NPV equal to or greater than zero could be worthwhile. However, when
funding is scarce, it is better to raise the discount rate until sufficient fund is available to
finance only those enterprises that have NPV equal to or greater than zero.
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Mutually exclusive enterprises are usually ranked according to NPV at a particular rate of
interest. The higher the NPV, the greater the chances are for an enterprise to be chosen since
the higher NPV creates greater wealth. The size of NPV for an enterprise is important. It
represents savings over and above the investment needed to sustain a rate of return that is
equal to the pre-specified cost of capital. The enterprise in Example 3 below can be financed
with an investment outlay of $200, whereas a much higher outlay would be required if 16%
rate of return is to be earned throughout the life of the enterprise.

Example 3

Consider an investment with the following outlay and cash flows:

Y5 ¥ Y,
-200 +123 +123

123 + 123)-200
Rate of return = ( al =23
2 years

= (23/200) x100 = 11.5%

However, it is possible to seek a maximum overdraft of 15% for this investment so that the
owner can borrow $200 at 15% rate of interest.

So at Y, borrow $200
Add 15% interest _ 30
230
Less Y, cash flow 123
107
Add 15% interest 16
123
Less Y, cash flow 123
Net loan 0

Thus, the entrepreneur can pay off the debt by burrowing $200 at 15% rate of interest with
forecast cash flows of $123 in Year | and $123 in Year 2.

The same results can be obtained using PWFs for cash flows at 15%.

Y, 123 x0.879 = 107
93

9 P
Y, 123x0.756 = 555

NPV =200-200=0
Therefore the maximum borrowing rate is the rate at which NPV = (). This rate could be
obtained by trying different values of discount rates until the right one is found. Consider a
case where the entrepreneur borrows $200 at 14% rate of interest:
Year | 123 x 0.877 = 107.87
Year , 123 x 0.769 = 94.59
PV =202.46
NPV =202.46 - 200 = +2.46
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In this case, the borrower has extra cash of $2.46 since he could borrow $202.46 at 14%
interest, invest $200, and, with the cash flow in the two years, repay all the debt. But the sit-
uation will be different if capital is borrowed at a rate of 16% with the same expected cash
flow:
Year ; 123 x 0.862 = 106.03
Year , 123 x0.743 = 29.89

PV = 135.95

NPV = 135.95 - 200 = -64.08

So at 16% interest rate, the entrepreneur would not be able to pay since the present value of
the cost stream is greater than the present value of the benefit stream (cash flow).

Internal Rate of Return

The internal (or financial) rate of return (IRR) is the maximum borrowing rate or the maxi-
mum interest that an enterprise can pay to cover all investment and operating costs. It is
therefore the break-even rate of return or rate of discount which makes the present value of
the revenue or benefit stream exactly equal to the present value of the cost stream (capital
outlay). In other words, the internal rate of return is the rate which makes the present value
of the entire stream of benefits and costs exactly equal to zero (i.e., NPV = 0). For example,
if the IRR of an enterprise is 20%, then this is the rate of interest the enterprise can afford to
pay. This means that if the capital cost of the enterprise were financed by borrowing at 20%
rate of interest, then the enterprise would earn sufficient income to repay the loan and inter-
est charges. The following example of cash flows illustrates the principle of IRR:

Yy Y, Y, Y; Y, Ys

-1000 500 300 200 200 300
PWF at 15% 500 x 0.870 =435.0 PWF at 20% 500 x 0.833 =416.5
300 x 0.756 = 226.8 300 x 0.694 = 208.2
200 x 0.658 = 131.6 200 x 0.579 = 115.8
200x0.572=114.4 200 x 0.482 = 96.4
300 x 0.497 = 149.1 300 x 0.402 = 120.6
PV 1056.9 PV 957.5
NPV $56.9 NPV -$42.5

The values of NPV indicate that the rate at which NPV = 0 lies between 15% and 20%, (i.e..
15% < IRR < 20%). It can be seen that the higher the discount rates the lower the PV and |
vice versa. A positive NPV (+$56.9) indicates that the PV of the benefit stream (cash flow)
is greater than the PV of the cost stream at 15% discount rate. This means that 15% dis-
count rate is too low and the enterprise can afford a higher rate of interest and still recover
the cost of resources invested. However, a higher discount rate of 20% gives a negative NPV
of -$42.5 indicating that the PV of the cost stream is greater than the PV of the benefit
stream at this discount rate. In this case, the enterprise cannot pay the high rate of 20% and
still recover the cost of resources invested.

-43 -




“

The method of interpolation is used to estimate the true value of IRR. This method involves
finding the intermediate value between the two discount rates of 15% and 20%. In practice
it is betier not to interpolate between intervals greater than five percentage points, as this
tends to introduce a greater margin of error when estimating the true value of the IRR.
There are two alternative ways of interpolating between a high and a low discount rate:

s

First solution

Internal Lower Difference NPV at the lower
Rate of = Discount + between the X discount rate
Return Rate Discount rates Sum of NPVs at both discount

rates, signs ignored

Second solution

Internal Lower Difference NPV at the higher

Rate of = Discount + between the X discount rate

Return Rate Discount rates Sum of NPVs at both discount
rates, signs ignored

Substituting into the first solution gives:
IRR = 15% + (20 - 15) (56.9/99.4) = 17.9%

Similarly, substituting into the second solution gives:
IRR =20% - (20 -15) (42.5/99.4) = 17.9%

At the discount rate of about 18%, the enterprise just breaks even so all capital and oper-
ating costs are covered. Using the method of interpolation, a linear relationship between
changes in discount rate and IRR is assumed. This can be shown graphically by plotting
NPV against discount rate as in Figure 13.
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Figure 13. Estimation of internal rate of return by graphical method.
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Between 15 and 20% the rate of decline in NPV is linear. The point of intersection with
the baseline gives the discount rate at which NPV = 0 or the internal rate of return. The pre-
cision of this mathematical procedure has several advantages, that is the capacity to make
better forecasts and to improve capital formation (higher rates of return on capital) and help
earn better returns.

Benefit-cost Ratio

A private seed enterprise is guided by normal commercial criteria (i.e., financial incentive or
profit motive) that require revenues to exceed costs. Very often, investors are faced with a
number of alternative investment options. Carrying out a benefit-cost analysis is another
way of evaluating and deciding whether to undertake a proposed investment. It offers a
means of comparing each investment with available options.

Therefore, a formal application of benefit-cost analysis involves estimating the stream of
costs, (capital outlay) set against a stream of future net benefits (gross benefits, less operat-
ing costs) which are spread over a number of years and discounting these at a realistic rate of
interest. Methods of estimating costs and benefits vary according to the enterprise.
Investment in a seed enterprise may require an initial capital spread over the first one or two
years depending on the scale of the enterprise. These expenditures can be divided into capi-
tal costs and operating costs.

« Capital costs are incurred on items needed to build the enterprise. For a small producer,
these may include a range of little items such as a farm hut or barn, tools, simple farm
equipment, containers, etc. A larger enterprise may require a tractor, a cleaning
machine, land, etc.

» Operating costs, on the other hand, are met from a fund set aside to meet payments dur-
ing the operating period, such as wages/salaries, repairs and maintenance, consumable
materials, etc.

» Benefits in the commercial sense are understood to include expected receipts from seed
and by-products sold.

* [t is a usual practice in each period to subtract all operating costs including expenditure
on wages, salaries, materials, etc., from gross receipt, leaving only a stream of net bene-
fits or net revenues.

The benefit-cost ratio at a given discount rate can be represented as follows:

B ratio = Present value of benefit stream
C Present value of cost stream

The value of the benefit-cost ratio depends on the discount rate. The higher the discount
rate, the lower the benefit-cost ratio, since the value of the cost stream increases relatively to
the benefit stream.

An enterprise cannot afford to pay a rate of interest which drives the benefit-cost ratio to
less than one, since the returns generated cannot cover the initial cost because the PV of
costs will exceed the PV of benefits.
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Comparing Discounting Measures

With no scarcity of capital, IRR is a reasonably valid decision criterion. The usual proce-
dure is to accept any independent enterprise with IRR that is higher than the opportunity cost
of capital or market rate of interest. Any enterprise with IRR lower than this target cost of
capital is rejected. The size of IRR or B/C ratio indicates the earning power, but does not
directly give information about the scale of enterprises. An attractive small-scale enterprise
can have high IRR and high B/C but low NPV, whilst a large enterprise could have a rela-
tively low IRR and low B/C ratio but high NPV, and therefore adds more to wealth.

However, if funds to finance enterprises are limited, then it may become necessary to
screen competing enterprises for acceptability by ranking them in order of their IRR, select-
ing those with higher values provided such rates are in excess of the opportunity cost of cap-
ital. This works well for enterprises having equal lives and equal investment outlays. It is
not advisable to use IRR to decide between enterprises with different lives and/or different
capital outlays. When lives of enterprises differ, conflicts may arise over which enterprise to
accept. The IRR and NPV have different implicit assumptions for reinvesting cash flow from
operations.

Even for enterprises with equal lives and investment outlays, the exclusive use of IRR can
lead to incorrect investment decisions when making a choice between mutually exclusive
enterprises, that is, the NPV and IRR may give results which are contradictory to each other.
The inconsistencies involved for two enterprises, A and B, where plots are made of NPV for
different discount rates are illustrated in Figure 14. A decision based on IRR alone (where
curves cut horizontal axis) favors enterprise A with 25% IRR over enterprise B with 18%
IRR. A decision using NPV provides better insight into the likely performance of an
enterprise since it uses the opportunity cost of capital as the discount rate. Therefore, if the
opportunity cost of capital is greater than 12%, Enterprise A will be preferred regardless of
whether IRR or NPV is used, since in addition to the higher IRR, Enterprise A also gener-
ates higher NPV (or wealth) at discount rates above 12%. However, if the opportunity cost
of capital is less than 12%, Enterprise B with higher NPV is preferred irrespective of its
lower IRR. For example, if an entrepreneur borrows at 10% rate of interest, then Enterprise
B is more profitable because its NPV is in excess of that of Enterprise A.

Enterprise B

NPV

Enterprise A

0 12 18 25

Discount rate (%)

Figure 14. Comparison between net present value and internal rate of return.
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Assuming Enterprises A and B were mutually exclusive, with A being small-scale
enterprise and B a large-scale one, and supposing that in addition to the higher IRR, A also
has higher B/C ratio relative to B. In this case, direct comparison of the IRR and B/C ratios
(at say, 10% opportunity cost of capital) can lead to an incorrect investment decision. This
is caused because selecting the small high-paying enterprise (A) will preclude generating
more wealth or higher NPV through a moderately remunerative but larger alternative
enterprise (B). This shows that NPV is the preferred measure for choosing among mutually
exclusive enterprises.

Other Shortcomings of Internal Rate of Return

Non-existing Value

By definition, IRR exists when NPV = 0 for a series of PV of costs and benefits. This
requires that at least one of the values have to be negative. If a series does not include a
negative value, no discount rate can make the NPV of that series equal to zero, irrespective
of how high the discount rate used is. Note that the higher the discount rate the lower the
NPV as explained earlier. It is not possible to obtain IRR in a case where cash flows gener-
ate only positive NPV at all possible discount rates. In practical terms, this means that an
enterprise can operate above breakeven point at all possible discount rates, making a cost
input irrelevant. This is not possible in practice, since enterprises incur costs and cannot
afford to pay all levels of interest rates.

Multiple Values

In normal investment situations, Yo negative outflows are followed by positive cash inflows
atY,, Y,, etc. In these cases, there will be only one discount rate that will equate costs and
benefits in present value terms. This means that only one discount rate gives NPV = 0, giv-
ing a useful value of IRR. Although very rare in agricultural enterprises, there may be situa-
tions where investments are not normal (e.g., an enterprise generating alternating series of
positive and negative operating cash flows) with large negative cash balances occurring later
in the life of an enterprise such that different solutions for IRR are mathematically possible.
So for enterprises with unusual patterns of cash inflows and outflows, IRR is less reliable
since multiple solutions are possible.

Shortcomings of Net Present Value

Lump Sum Effect

IRR may be preferred to NPV because NPV is a lump sum and may be difficult to interpret.
To interpret this easier, the NPV lump sum can be converted to an annuity, which is a series
of payments (or receipts) of a fixed sum of money for a specified number of periods (for
example, $1 per year). Each payment is assumed to occur at the end of the period. Annuity
therefore represents constant or regular net cash flows.

In present value (PV) terms, an annuity is obtained by adding up the present worth factors
of a series of cash flows. Therefore, the value in Y, of $1 received at the end of the year for

three years is the Annuity Factor (AF). This could be illustrated in the following example:
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PV of $1 received at the end of Y, = PWF (5%) =0.952
PV of $1 received at the end of Y, = PWF (5%) =(0.907
PV of $1 received at the end of Y; = PWF (5%) =(.864
PV (i.e., value at Y)) of $1/year for three years @ 5% or AF =2.723

Hence, $1/ycar, received year-end, for three years at 5% has a present (Y) value of
$2.723. In other words. if $1 is received at the end of the year for n years, the value of the
annuity is the sum of the n year PWFs. Since $1 year for three years has a present value of
$2.723, the annuity factor (AF) is therefore 2.723 as shown in Appendix 2. So for a three-
year loan of $1000, one needs an estimate of annual cash flow that ‘justifies” the outlay of

S1000. The annual cash flow is derived from ($1000)/AF = $1000/2.723 = $367.
The annuity factor can therefore be used to work out a debt repayment sum on a yearly

basis or amortization represented by:

Capital outlay
Break-even net cash flow =

Annuity factor

The break-even NCF can then be determined if the capital outlay, the length of life of the
asset, and the rate of interest (hence the AF) are known. Similarly, it is possible to work out
the capital outlay if the net cash flow, the rate of interest and the length of life of the asset
(hence, the AF) are known. The annuity factor could be also used to convert an irregular net
cash flow series into a regular one following two steps:

* Working out the PV of the irregular series year by year and adding up.
* Dividing this sum by the corresponding AF (i.c., same year and discount rate).

For example:
Y, = 10000 x 0.952 9520
Y, = 15000 x 0.864 = 12960
Y5 = 21000 x 0.784 = 16464
Y, = 12000 x 0.746 8952

1]
1]

PV 47896

AF (5% at Year 6) =5.075 (see Appendix 2). Therefore, annual equivalent = 47896/5.075
= $9438 per year.

Difficulty in Deciding on Discount Rate

The NPV method is reliable if it uses a relatively satisfactory estimate of the opportunity
cost of capital as the discount rate. Assuming a perfect money market, the correct discount
rate to use in deriving present values is the market-borrowing rate. NPV under these cir-
cumstances is preferable since it selects enterprises which add to wealth (the higher the NPV,
the greater the wealth creating potential of the enterprise). Conflicting results between the
two methods (IRR and NPV) arise mainly from different assumptions with respect to the
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reinvestment rate of cash flows from the enterprises.

Net Present Value is best calculated using the opportunity cost of capital as the discount
rate, thus implicitly assuming that these cash flows can be reinvested at the cost of capital.
On the other hand, the IRR method implies that earnings from an enterprise are reinvested at
the internal rate of return, with re-investment rates differing from enterprise to enterprise,
and not necessarily corresponding to the prevailing interest rate for those types of enterpris-
es. In effect, although both methods are based on discounting (i.e., working in PVs), both
equally depend on reinvestment rates, although different rates are assumed. On the whole,
NPV is safer to use because it is easier to verify (since it is related to the cost of capital) and
is more market-based.

Practical Example of Financial Analysis

The principles of benefit-cost analysis as applied in seed enterprises are illustrated with the
following hypothetical example in which costs and benefits are expressed in $ (domestic cur-
rency):

Mr Mohamed Ali registers as a grower to multiply certified wheat seed on contract for the
National Seed Company. This requires investment in land, a tractor, a pre-cleaner, and a
warehouse. In the first year, Mr Ali undertakes the following:

* He acquires 100 hectares of land and pays compensation or rent to the landowners for a
10-year period at the rate of $250 per hectare. The land at present is used for growing
local wheat varieties, earning on average a net income per annum of $500 per hectare.

« He buys a tractor and implements that cost $380,000 with an expected working life of
five years. To promote productivity in farming, the government levies no duty on the
import of agricultural machinery and implements.

» He purchases a pre-cleaner at $95,000, with an expected working life of 20 years.
Similarly, no duty is paid on the import of this machine.

» He constructs a new farm building (store, office, machinery shed) using local contracts
and materials at the cost of $500,000. However, about 15% of this cost comprise a retail
tax on cement. The economic life of this building is expected to be 20 years.

In the second year, Mr Mohamed Ali carries out the following activities:

* He commences seed multiplication on all 100 hectares. The tractor is operated by a dri-
ver and a helper, and is expected to cultivate on average five hectares a day.

* One operator and one helper pre-clean five tonnes of the harvested seed per hour for two
hectares.

* To plant cach hectare, 125 kg foundation seed that cost $1.2/kg is used.

e Fertilizer is imported into the country at US$787 a tonne. The Government pays a 50%
subsidy on fertilizer. Mr Ali applies 100 kg fertilizer per hectare for which he pays only
$250 (domestic currency).

* For harvesting, Mr Ali rents a combine at $60 per hour to harvest 10 hectares.

* Mr Ali requires an additional labor input of 10 days per hectare. He pays all his labor at
a daily rate of $10, although the prevailing wage rate is only $5 per day.

* Mr Ali estimates his overhead and contingency costs as 20% of his total direct costs.

* The current official exchange rate is US$ | = $6.35 (domestic currency), whilst the
shadow exchange rate is US$ 1 = $7.65 (domestic currency).

-
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The cost estimates per hectare of Mr Ali’s operations are shown in Table 1. Calculations
of benefit-cost ratio using a comparison between present values of benefits with present val-
ues of costs are illustrated in Table 3. The PV of the cost stream at 10% discount rate is
found to be $1,819,248.80, whilst the PV of the benefit stream is found to be $1,942,942.50.
The benefit-cost ratio of 1.07 is found by dividing the PV of the benefit stream by the PV of
the cost stream (1,942,942.5 = 1,819,248.8 = 1.07). Note that whilst the PV of the costs at
Year ; remain constant, the PV of the cost stream decreases as the rate of discount increases.
As in the cases of the NPV and IRR criteria, all independent enterprises with a benefit-cost
ratio of one or greater, can be considered acceptable for investment provided the costs and
benefits are discounted at the opportunity cost of capital. Similarly, results for mutually
exclusive enterprises are subject to error, and it is generally better to use the NPV criterion
for choosing between such enterprises.

Examining the results from Mr Mohamed Ali’s seed farm (where B/C ratio = 1.07 at 10%
discount rate), we can derive the following additional information:

Rise in costs required keeping benefit-cost ratio equal to one.

(1942942.5 - 1819248.8) 123693.7
= = 6.8%
1819248.8 1819248.8

(19429425 - 1819248.8) 123693.7
= = ()4‘%)
1942942.5 1942942.5

Fall in benefits required keeping benefit-cost ratio equal to one.

This means that for Mr Mohamed Ali to break-even (i.e., B/C = 1), the total cost has to
drop by 6.8%, or the total benefit rises by 6.4%. It is convenient to use the benefit-cost ratio
in this way since it directly estimates how much cost could fall or benefits rise to maintain a
break-even condition.

As shown in Table 2, Mr Mohamed Ali estimates his annual harvest at 3.5 tonnes/hectare,
which is equivalent to 3.4 tonnes of seed/ hectare after pre-cleaning. The procurement price
offered by the National Seed Company is $900/tonne. Mr Ali therefore expects a total return
of $306,000/annum. However, he earns $1200/tonne if he sells his seed direct to small farm-

ers in the community.
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Table 1. Cost estimates of Mr Mohamed Ali’s operations.

Cost/hectare in $ (domestic currency)

Domestic Foreign Taxes Total cost
Land preparation by tractor
Repairs and maintenance 8.00 32.00 - 40.00
Fuel: 15 I/ha @ $2/1 10.00 5.00 15.00 30.00
Labor 4.00 B - 4.00
Sub total 22.00 37.00 15.00 74.00
Foundation seed
125 kg seed @ $1.20/kg 100.00 50.00 - 150.00
Fertilizer
100 kg @ $1.50/kg - 250.00 - 250.00
Combine harvesting
Rent @ $60/hour/10 ha 6.00 - - 6.00
Pre-cleaning
Repairs and maintenance 2.00 8.00 - 10.00
Fuel: 5 I/hr/5/2 ha @ $2/1 0.85 1.65 2.50 5.00
Labor 1.00 - - 1.00
Sub total pre-cleaning 3.85 9.65 2.50 16.00
Other labor
10 days @ $10/day 100.00 - - 100.00
Sub total multiplication cost 231.85 346.65 17.50 596.00
Add 20% other costs (overheads) 119.20
Total 715.20

Table 2. Seed sales revenue from Mr Mohamed Ali’s seed farm.

Value in $/ha

Sale of 3.4 tonnes of raw seed to National Seed Company @ $900/tonne 3060.00
Revenue from 3.4 tonnes of seed if sold to farmers @ $1200/tonne 4080.00
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Table 3. Financial analysis of Mr Mohamed Ali’s seed farm.

UNIT UNIT COST YI'U Yl‘l Yl’z Yl’_‘g Yr_, Yr5 Yl“ﬁ YrT Yrs Y]"g lel} lel
$
CAPITAL REQUIREMENT
Purchase tractor 5 yr life I 0 0 0 0 1 0 0 0 0 1 0
Build store 20 yr life 1 0 0 0 0 0 0 0 0 0 0 0
Buy pre-cleaner 20 yr life 1 0 0 0 0 0 0 0 0 0 0 0
Acquire land ha 100 0 0 0 0 0 0 0 0 0 0 0
Cultivate land ha 0 100 100 100 100 100 100 100 100 100 100 0
COSTS
Tractor each 380000 380000 380000 380000
Store each 500000 500000 0 0
Pre-cleaner each 95000 95000 0 0
Land compensation per ha 250 25000 0 0
Sub total fixed costs per ha 1000000 380000 380000
Seed Multiplication Yrl-Yrl10
Land preparation per ha 74 0 7400 7400 7400 7400 7400 7400 7400 7400 7400 7400 0
foundation seed per ha 150 0 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 0
Fertilizer per ha 250 0 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 O
Labor 10 days @ 10$/d per ha 100 0 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 O
Seed pre-cleaning per ha 16 0 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 0
Sub total per ha 590 0 59000 59000 59000 59000 59000 59000 59000 359000 59000 59000 0
Other costs (209%) perha 1192 0 11920 11920 11920 11920 11920 11920 11920 11920 11920 11920 0
Total multiplication cost 0 70920 70920 70920 70920 70920 70920 70920 70920 70920 70920 0O
Total cost 1000000 70920 70920 70920 70920 450920 70920 70920 70920 70920 450920 0
Discount factor (109) 1 0.91 0.83 0.75 0.68 0.62 0.56 0.51 0.47 042 0.39 0.35
Present value of costs 1000000 64537.2 58863.6 53190 48225.6 279570.4 39715.2 36169.2 33332.429786.4 175858.80
Total PV costs 1819248.8
BENEFITS
Seed sales: 3.4t @ 900 S/t per ha 3060 0 0 306000 306000 306000 306000 306000 306000 306000 306000 306000 306000
Salvage values at Y11
Tractor (new) each 380000 380000
Store (11 years old) each 225000 225000
Land per ha 250 25000
Pre-cleaner (11 years old)  each 42750 42750
Total benefits 0 0 306000 306000 306000 306000 306000 306000 306000 306000 306000 978750
Discount factor (10%) 1 0.91 0.83 075  0.68 0.62 0.56 0.51 047 042 0.39 0.35
Present value of benefits 0 0 253980 229500 208080 189720 171360 156060 143820 128520 119340 342562.5
Total PV benefits 1942942.5
NPV at 10% 123693.7

B/C ratio at 10%

1.0679916
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Risk Analysis (Adapted from Kugbei, forthcoming)

In economics, risk and uncertainty are not exactly the same. While uncertainty refers to the
state of not knowing what the exact outcome would be, risk is that part of uncertainty that
can be measured and therefore could be included in the planning process. For instance, the
likelihood of drought is an uncertain event, but an estimated fall in earnings due to 20%
yield loss from drought is regarded as a risk.

For enterprises, a single figure of performance such as rate of return, net present value,
annual cash flow, or profit margin can be misleading. Actual and expected results often dif-
fer because estimates and predictions of outcomes are subject to varying degrees of uncer-
tainty. It is therefore necessary to indicate a degree of possible variation in the result or out-
put of an enterprise when conducting exercises such as investment appraisal and benefit-cost
analysis.

Seed production is a risky business whether it is done at the subsistence or at the commer-
cial level and therefore requires careful analysis. Risk in a seed enterprise is diverse and
relates to a wide range of different activities including field multiplication, quality assurance,
seed purchasing, processing, storage, distribution, and marketing. Each activity is usually
associated with different types of risk and therefore requires specific management strategies
to mitigate these risks.

Types of Risks in Seed Production
There are two broad types of risks that an enterprise faces in seed production: financial and
physical risks.

Financial Risks

These arise from financial claims made on the seed business and are usually of the following
types:

° Debt and equity
The ratio of debt to equity (financial leverage) is an important indicator of financial via-
bility. It is risky for an enterprise with low equity to take more loans because the higher
the financial leverages the greater are the risks for the enterprise to meet financial obliga-
tions to lenders are.

® [nterest and exchange rates
Changes in interest or exchange rate could have serious implications on cash flow projec-
tions. In such cases, the enterprise has to carry out proper financial planning as a risk
management strategy to minimize damaging effects on cash flow or revenue.

° Assef protection
Financial planning should also ensure protection of assets by taking into account possible
hazards that could result in a major loss or damage to capital items such as buildings and
machinery. i

o Terms of credit/loan repayment
Yarialions in loan terms can also affect cash flow projections and should form part of the
financial planning strategy.

° [nflation
Enterprises operating in conditions of rapid inflation find it hard to conduct business
transactions in nominal currency since monetary values are always changing and some-
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times by wide margins. Estimating future price levels or repayment terms for input loans
become difficult. One option, if permitted by government policies, is to maintain cash
deposits in a more stable currency such as the US dollar. Alternatively, arrangements
could be made for input loans and services to be repaid in kind. For example, fertilizer

and transport charges could be converted into equivalent physical quantities of seed and
these recovered as such from the grower at harvest time.

Physical Risks

Physical risks are wider in scope than financial risks. They are inherent in operating enter-

prises and are generally out of control of the management of the business. They include the
following:

(i) Environment risks

There is a range of possible impacts of the physical environment on seed enterprises.
Examples of environment risk include climate, weather, and outbreak of pests and diseases.
All these factors affect crop yield and therefore influence performance although situations
such as drought and floods may be within partial control of the enterprise. For instance,
effective planning could help minimize disease risk by selecting resistant varieties and
identifying suitable location of farms. In some countries, harvesting during dry weather is
crucial for seed quality since sun drying is the only means of bringing seed to safe moisture
content for storage. This may mean adjusting planting time so harvesting does not take
place during the rainy period. This can be a risky decision to make since changing planting
time could limit yield potential, while not providing a firm guarantee of dry weather at har-
vest time. Seed enterprises may face risks if crops registered for certification are rejected.
This has a number of cost implications, which are reduced earnings for the growers who
may find it difficult to repay input loans, increased cost of production per unit output, and
reduced capacity of the enterprise to match actual with target production. A severe short-
age may have other effects such as sub-optimal utilization of processing capacity, storage,
and transport facilities. There is also the risk of storage loss, especially in climates with
high temperature and relative humidity, which create ideal conditions for pest infestation.
The risk of carryover stock not maintaining an acceptable level of seed viability the follow-
ing season because of pest damage and physiological deterioration becomes an important
factor in production planning.

(ii) Market risks

This results from variation in prices for inputs as well as outputs. A sudden increase in
input prices could influence production costs significantly, resulting in higher seed prices,
which some farmers could not afford. On the product side, high yield during a good year
may depress prices in the grain market and farmers will save their own seed. If the agreed
procurement price for contract seed becomes much higher than the grain price, there is a
possibility that some growers will be tempted to sell grain as seed with the intention of
fetching higher prices. Similarly, during a bad year, shortage could increase grain prices so
they will be higher than the procurement price of raw seed from contract growers. In this
case ‘seed leakage’ could occur as growers may decide not to sell their production back'to
the seed enterprise and instead choose to sell directly to the grain market for a higher price.
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(iii) Human risks

Besides variation in prices, there is a risk associated with unpredictable behavior of other
people such as traders, competitors, buying and commission agents, international agencies,
and government officials who make decisions on pricing. The relationship between grow-
ers and dealers is a risky one: especially where seed moves through different hands and
involves credit. The possible dishonesty of growers who may not abide by the terms of the
contract agreement because of profit motive is another source of risk.

Human risk also relates to the dedication of staff to delicate tasks such as sampling,
quality assessment, lot labeling, cleaning processing machines, and adjusting processing
equipment to clean seed or applying chemical treatment. Mis-labeling a winter for a spring
variety could lead to total loss.

Management decisions and actions are also subject to risk. A decision to treat a certain
proportion of seed with chemical can be risky if this seed remains unsold and can no longer
be used as grain. Similarly, deciding to keep seed in storage longer than necessary could
lead to losses due to a decline in quality or lack of demand.

(iv) Lack of information

Decision-making that is based on a lack of complete information or on inaccurate informa-
tion is risky to the business. For a seed enterprise to function well, information on key ele-
ments including varieties farmers want, the quantity of seed needed, the cost of producing
and distributing the seed, and the price farmers are willing to pay must be available. Some
of this information may already be available elsewhere and could be used readily, while
others need to be collected. However, since acquiring information involves cost, enterpris-
es should compare the cost of secking new information with its usefulness and value.
Enterprises must decide on the type of additional information, why it is needed, and how to
acquire and use it.

(v) Failure of new technology

Seed enterprises may wish to diversify activities or respond to demands of the farmers by
attempting to grow new crops and varieties, or introduce new practices that may in the end
not be successful. Besides any financial loss, such a failure could harm the reputation of
the enterprise and have adverse effects on future relationships with farmers.

Ways in which elements of financial and physical risks may affect each stage of the seed
production-distribution-use chain are illustrated in Figure 15.
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Figure 15. Financial and physical risks in seed production.
Estimating Risks

Since future circumstances are bound to change, it is necessary to assess the risk and uncer-
tainty surrounding an enterprise undertaking. It is widely accepted that the most useful way
of measuring risks is through the use of probability (i.e., probability of success or failure).
Risky variables have a probability distribution, which defines the chance of gain or loss.
Important variables in seed production such as future yields, prices, profit, and production
costs are associated with a degree of uncertainty, and hence show a probability distribution.

At the start of a growing season, farmers do not know exactly what yields or selling
prices they will receive, although they may have a reasonable idea of forthcoming possibili-
ties. In this respect, they face risky prospects in both yield and prices. In addition, the cost
of production (expenditure on inputs and overhead costs) is subject to risk too because of
possible variation in the prices of inputs and other related cost items. It thus follows that
profit is also risky since it represents the difference between revenue (selling price received)
and production cost, both of which are risky variables.

Considering seed yield, there is a distribution of individual yield values about a mean ()
expressed in kg/ha. This means that although there is an expected yield value (mean value),
the actual yield obtained by the farmer fluctuates from year to year around this expected
value. The deviation from the mean is expressed as the standard deviation (s), which is
interpreted as a risk. It is important to always compare the standard deviation with the mean
to know how representative the mean is for individual values in the data set (e.g., yield val-
ues obtained). The smaller the standard deviation is compared to the mean, the closer the
individual values are around the mean. This means that the more representative the mean is
for the values in the data. For a given probability distribution, an individual value (y;) has to
be compared to the mean (¥) and standard deviation (s) of the distribution so:
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gives the number of standard deviations away from the mean for the value Yir

In statistical analysis, if the distribution of yield is normal, then 68.3% of yield \-'a.lm?s
will fall within = 1 standard deviation on either side of the mean yield, and 95.4% within + 2
standard deviations (Figure 16). The range of possible yield values is measured on the .hori-
zontal axis and the probability of each yield value arising is measured on the vertical axis.
The area under the curve equals one, which indicates that the total probability of all possible
yield values occurring is 100%.
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Figure 16. Normal distribution of yields values.

In many practical situations, probability distributions tend to be skewed and are seldom
normal. For these, different statistical methods are used to measure the dispersion of values.
[n general, the greater the dispersion of values around the mean, the riskier the activity or
outcome for the enterprise. Examples of different types of distribution and their characteris-
tics are illustrated in Figures 17, 18, and 19.

A situation in which two enterprises are growing the same variety could be represented,
with Enterprise A under rainfed conditions and Enterprise B under irrigation (Figure 17).
Enterprise A is riskier since the degree of dispersion of yield around the mean is higher and
there is a probability that low yields could arise although high yield are also possible. On
the other hand, Enterprise B is more efficient and is associated with less risk. since there is a
smaller dispersion of yield around the mean and there is less likelihood of low yields.
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Mean yield (9) is the same for both

& A and B distributions. The stan-
2 dard deviation of A is greater than
s that of B since the area under the
§ curve is larger in A. The number
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A greater for A.
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Figure 17. Probability distribution of yield with
the same mean.
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Figure 19. Probability distribution of yield with different
means and standard deviation.
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Here, the mean yield (¥,)
of B is greater than the
mean yield (¥,) of A. The
standard deviation is the
same with similar distribu-
tion about different mean
yields. The frequency is
the same in both cases.

In this case, both the
mean yield and standard
deviation of B are larger
than those of A. The fre-
quency of B also is larger.




Since the complexity involved in dealing with a large number of variables, which are sub-
ject to chance variation is great, computing is usually used in risk analysis. Although it is
useful to understand the principles used, it may not be relevant for small enterprises to
engage in details of risk analysis. An important point to note is that, despite mathematical
robustness. it is impossible to calculate exactly all the risks an enterprise is subjected to. In
practice, it is sufficient, in many cases, just to record the kinds of risks different enterprises
face and use this as a guide in enterprise management. Of course, this choice and the per-
ception of risk are often subjective, but depend much on the level of investment or stake in
the business. The entrepreneur is regarded as a person who actually accepts risk as part of
the business of making money. Traders and processors often take less risk than those
involved in actual commercial seed production.

Attitude towards Risk

Small-farm enterprises are generally assumed to be risk averse. This means that where there
are alternatives, with seemingly the same expected return, they would usually prefer the one
associated with less risk. For example, assuming a case where a local variety has 80% prob-
ability of achieving a yield potential of 500 kg/ha, the expected yield will be given as 500 x
0.8 =400 kg/ha. Similarly, if an improved variety has 20% probability of giving a yield
potential of 2000 kg/ha, the expected yield in this case will be given as 2000 x 0.2 = 400
kg/ha. Although the local variety has less yield potential, the probability of complete failure
and getting zero yield is less (20%) compared to that of the improved variety (80%). A
farmer who is indifferent (an often unlikely scenario) and equally desires any of the two
varieties because they have the same expected yield of 400 kg/ha is considered risk neutral.
The farmer who is risk averse, however, will choose the local variety with less risk of fail-
ure, judging at the same time the two varieties as equivalent only if the improved variety had
a higher yield potential beyond 2000 kg/ha. A farmer who is a risk taker will prefer the
improved variety because of its higher yield potential. This attitude to risk influences the
adoption of new technologies especially by small farmers or businesses operating in difficult
environments. They usually form different perceptions about the risk involved in new
options and carefully weigh possible effects on their operations before making a decision.

Risk Management Strategies

Risk management involves formulating actions for countering business and financial risks in
an enterprise. The management strategy adopted depends on the circumstances of the busi-
ness. The types of managerial responses to risk in a large commercial enterprise may not be
appropriate in a small business. Small enterprises often rely exclusively on building up
close and trustworthy relationships with their clients, which as with other means of control,
may be extremely difficult. However, in farming, risk management involves ways of coping
with key effects such as unexpected changes in weather (= yield), changes in prices for
inputs and outputs, or changes in the behavior of market intermediaries. For yield and price
risks, the following management options could be considered:
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* Responding to price risk

Option 1: Diversifying income sources

Enterprise diversification is the act of holding a combinations of investments. It is a risk-
reducing strategy and can be part of planning. The idea behind diversification is that differ-
ent combinations of investments may reduce an investor’s risk more than having a single
investment. It ensures a possible reduction in the total variability of returns by combining
different income generating activities without unduly sacrificing expected returns. Success
in minimizing risks through diversification is determined by the correlation (or covariance)
among investments. Generally, higher risk investments carry higher expected returns, and
vice versa. So, there should be a trade-off between the extent of risks and the magnitude of
expected returns. This trade-off forms the basis of risk management strategies.

It is therefore desirable for enterprises to incorporate into their investment portfolio
those activities whose returns are not perfectly correlated, that is to include activities hav-
ing negative covariance, in which a high profit potential of one activity is associated with a
low profit potential of the other. For seed enterprises, examples of diversification include
combining production on seed farms with contract growing, seed production with grain
trading, growing improved varieties with traditional ones, or seed production with other
activities such as milling and sales of agro-chemicals and tools. There is a possibility for
seed production to stand alone as a business especially for small enterprises.

The overall aim of diversification is to smooth the flow of income to the enterprise by
allowing different activities to generate returns during different periods within the farming
year; and in this way reduce the possibility of loss. The important aspects are ensuring rea-
sonable cash combined with some element of risk avoidance.

Option 2: Contract growing

Although growers may face price risks in acquiring inputs, there is usually a greater risk
associated with the final selling price of the seed they produce. Here, market choices
become important if growers seek to take advantage of competitive price offers from differ-
ent contracting enterprises. Growers usually enter into forward contracts with seed enter-
prises to guarantee them a market or a certainty of higher or stable prices. For enterprises,
this is a means of maintaining a reliable source of supply and reducing the risk of buying
poor quality products.

* Responding to yield or production risk

Option 1: Technical efficiency

Technical efficiency involves efforts to minimize losses resulting from machinery break-
down. Another factor which influences yield is following technical advice and recommen-
dations on correct seed rate, weeding practices, pest/disease control, etc.
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Option 2: Diversification

Diversification in investment options can also play an important role in minimizing yield
risks. Farmers may judge yield prospects by comparing current rainfall distribution with the
historical pattern. On this basis they may decide to use some specific combination of
crops/varieties in a particular season or adjust the use of particular inputs.

Option 3: Flexibility

There should be enough flexibility in seed production to enable the enterprise to manage

risk. That is:

« to respond quickly and correctly as new information becomes available,

« to adopt technology, crops or varieties with higher prices, and withdraw from those with
relatively lower prices,

* 1o reduce fixed costs by substituting wage labor for mechanization, and

* to use general-purpose equipment in preference to specific alternatives of higher costs.

Sensitivity Analysis

In making investment decisions, using methods such as benefit/cost analysis, a practical way
of describing risk is by means of sensitivity analysis, in which the values of certain risky
variables are changed and the effects of these are noted. This analysis should be done at any
appraisal stage and may be included as part of the business plan, since it influences the
direction of the investment.

Sensitivity analysis is a technique for testing the sensitivity of results to changes in some
key variables. It is useful to assess how profit generated by an enterprise is affected by speci-
fied changes in some key variables in the sensitivity analysis.

The likelihood of occurrence of these proposed changes in key variables is then examined
to determine whether the resulting changes in profit will influence decisions to proceed with
the investment. In this context, sensitivity analysis is a ‘what-if" technique which attempts
to answer a question such as: “What will be the net income of an enterprise if, for some
reason, the volume of seed produced changes from the amount that was originally pre-
dicted?”

Sensitivity analysis can be carried out in simple informal ways or in more formal ways.

A major advantage of this analysis is that it provides an immediate financial measure of the
consequences of possible prediction errors. There are two elements of sensitivity analysis.

» Identifying key variables

There are two characteristics that a variable must possess to be regarded as a key variable:

- It should be an important or major element of cost or return/benefit.

- There should be uncertainty about its true value (i.e., it should be variable).

Defining key variables helps focus on those factors that have the most pronounced effect on
benefits and costs, easing the entrepreneur’s mind about predictions that have little impact
on decisions. By dealing with key variables, sensitivity analysis offers a simple means of
analyzing the effects of risk on enterprise management and analysis.
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The following examples are effects of some key variables often used in analyzing the perfor-
mance of seed enterprises:

Example 1: Sales price(s) of main output (certified seed)

It is important to examine the activities of the enterprise to assess what will happen if
assumptions about the final sale price of seed are wrong. This may happen in the case of a
crop where the market price for grain is a strong basis for deciding on the seed price. For
instance, in a bad year, the price of grain may rise to such a level that an enterprise may
find it difficult to pay its seed growers the agreed premium, which is a specified percentage
above the market price for grain.

Example 2: Purchase price(s) of capital items and main inputs (foundation seed, fertil-
izer)

Seed enterprises need to acquire certain capital items or facilities in the early years before
any benefit can be realized. Cost overrun, that is costs rising significantly more than pre-
dicted values at this stage, should therefore be avoided as much as possible, otherwise the
enterprise may become unprofitable. There could also be overruns in production costs if
prices for inputs (fertilizer) and supplies (fuel) rise significantly in later years. In a case
where an enterprise is shown to be very sensitive to cost overrun during sensitivity analy-
sis, it may be desirable for the entrepreneur to obtain firm estimates of costs before pro-
ceeding with the investment.

Example 3: Demand for certified seed

It is generally difficult to make firm predictions about seed use in situations where a large
majority of seed-using farmers can produce and save their own seed. Similarly, in markets
dominated by few large users (such as development projects), any cancellations or reduc-
tion in seed orders could result in far less volume of seed demanded. In situations where
profitability can be adversely affected by fluctuation in demand, enterprises should analyze
such effects carefully as part of the production planning.

Example 4: Yield

Cultivating a newly released improved variety could be risky if the actual yield at farm
level may fall significantly short of the reported estimate of yield potential. Testing the
sensitivity of the enterprise to reduced yields could serve as useful guide to make decisions
where an outcome like this might happen.

Example 5: Discount rate

In cases where an enterprise borrows money, the choice of borrowing or the discount rate
used should best be based on the opportunity cost of capital. Where wide fluctuations in
market rates of interest are possible due to rapid inflation, it is important to test the sensi-
tivity of the enterprise to such possible changes.

- 62 -



Example 6: Delay in operations

Timeliness in operations is vital to the success of seed enterprises. Use of seed by farmers
may be severely curtailed if seed is not available in time for planting. Delays in ordering
and receiving equipment and inputs such as fertilizer may adversely affect the performance
of the seed crop and render other estimates of limited use. Therefore, carrying out a sensi-
tivity analysis to assess the effects of delay on a proposed seed enterprise is an important
element in planning and decision-making.

* Repeating the analysis for high (pessimistic) and low (optimistic) values of key vari-
ables

Having identified key variables, the next step is to repeat the analysis with lower and upper

limits of these variables (e.g., varying the key variable by £10%) and recording the effects.

The example of Mr Mohamed Ali’s farm is used to test the following:

- What would be the NPV of the financial analysis at 12, 14, and 16%?

- What would be the NPV at 10% discount if the National Seed Company purchase price of
foundation seed falls from $900 to $850 per tonne?

- What would be the NPV of the financial analysis at 10% discount rate if Mr Ali recruits a
Farm Manager whose annual salary is $10000?

This stage in the analysis helps the entrepreneur to select suitable points at which to operate,

and to formulate appropriate plans of action to minimize the negative effects of changes in

key variables. Results of the sensitivity analysis are shown in Table 4.
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Table 4. Sensitivity analysis of Mr Mohamed Ali's seed farm.

1. NPV of Financial Analysis at 12, 14, and 16%.

Yl‘l Yl"z Yr.q

lel

Total benefit

Total cost

Modified benefit - cost
Discount factor (12%)
Discount factor (14%)
Discount factor (16%)

PV at 12%
PV at 14%
PV at 16%
NPV at 12%
NPV at 14%
NPV at 16%

2. NPV of Financial Analysis at 10% if NSC purchase price falls

Modified total benefit

Total cost

Modified benefit - cost
Discount factor (10%)

PV at 10%
NPV at 10%

3. NPV of Financial Analysis at 10% if Farm Manager hired at 10000 $/annum.

Total benefit

Modified total cost
Modified benefit - cost
Discount factor (10%)

PV at 10%
NPV at 109%

1499.5
-105111.6
-201773.6

28833.7

72493.7

0 306000 306000
70920 70920 70920
-70920 235080 235080

0.89 0.8 0.71
0.88 0.77 0.68
0.86 0.74 0.64

-63118.8 188064  166906.8
-62409.6 181011.6 159854.4 138697.2
-60991.2 173959.2 150451.2

Yr; Yr, Yr,

0 289000 289000
70920 70920 70920
-70920 218080 218080
0.91 0.83 0.75
-64537.2 181006.4 163560

Yr, Yr, Yry
0 306000 306000
80920 80920 80920
-80920 225080 225080
0.91 0.83 0.75
736372 186816.4 168810

to $ 850/tonne.

105787.6 94533.6

978750
0
978750
0.29
0.24

0.2
283837.5
234900
195750

Yry,
961750
0
961750
0.35
336612.5

Yry,
978750
0
978750
0.35

-52618.8 342562.5
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Conclusions

Investment appraisal is essential for assessing the financial viability of proposed seed busi-
nesses. Measures of performance such as net present value, internal rate of return and bene-
fit-cost ratio are usually presented as single numerical values which are used for planning
and decision-making. However, these single values by themselves are not sufficient since
actual and expected results often differ because of the risks associated with seed operations.
Risk analysis is a useful tool for making management decisions, since it provides informa-
tion on possible variation in the measures of performance. Among the various types of
risks seed businesses face are those that result from the influences of natural events, which
are more difficult to handle. The effects of other forms of risk such as price distortion and
dishonesty of market intermediaries could be minimized by appropriate government policy.
Therefore, in many cases the government has a key role to play in formulating appropriate
policy and legislation if seed enterprises are to flourish. This is particularly relevant in diffi-
cult financial and physical environments.
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CHAPTER 6. Economic Analysis

—_—— i e T T o =

Introduction

Economic analysis of seed systems is complementary to financial analysis, which is dis-
cussed in Chapter 5. In fact, results generated by financial analysis are used in economic
analysis. The same discounting methods are used in both cases. However, while financial
analysis is regarded from the point of view of an individual or company, economic analysis
considers benefits to the nation as a whole. In carrying out economic analysis, the market
price used in financial analysis is adjusted to reflect the true or opportunity cost to the
nation. In this way, economic analysis estimates the effect on national income,that is
whether gross national product (GNP) improves or not. Prices used in economic analysis are
referred to as ‘shadow’™ or economic accounting prices. This chapter discusses the theoreti-
cal basis of economic analysis and illustrates this with an extension of the example in
Chapter 5.

Goods Used in Economic Analysis

There are generally four types of items for which economists evaluate costs and benefits:

Traded Goods
These are goods that are traded internationally (imports and exports) and their values report-
ed in the national accounts.

Non-traded Goods

These are domestic resources and other goods and services produced locally but because of
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their nature: they are not easy to trade. Although not traded, these goods have to be valued
somehow. The market price of these items often represents a measure of willingness to pay.
Therefore. this is generally taken as the best estimate of opportunity cost or economic value.
Non-traded items can be sub-divided into: composite goods and services such as electricity.
water and road transport; and domestic resources, that is, land and labor.

Tradable Goods

These are goods that are not traded but could be, for instance goods that could be imported
or exported but may not be the case because of government regulation or other restrictions.
These ‘tradable but not traded’ items are best valued as non-traded. To do so, the domestic
or market price is taken as the valid measure of economic value of the good in question
since this reflects a ‘willingness’ to pay.

Goods and Services with Intangible Costs and Benefits

These are goods that are never likely to pass through the market system (e.g., environmental
amenities, natural beauty, biodiversity, and good health). Although these are benefits to
society, they do not bear a direct price since they do not pass through the market. The usual
practice is to use money values for these items on the basis of willingness to pay. This
aspect is discussed under economic valuation for environmental goods in Chapter 7.

Reasons for Economic Analysis

Four reasons are outlined here as to why it is necessary to estimate economic value of goods
and services.

Market Failure

The varying nature of goods and services pose different problems when one shifts from
financial analysis to economic analysis. Because of their nature, some goods and services
either do not pass through the market and therefore have no market price, or are difficult to
trade but could have a price. This category includes the non-traded goods such as subsis-
tence goods or family labor.

Market Distortions
Market distortions could arise from three main sources:

* Private market imperfections

Private markets may develop into monopolies and charge prices that give a misleading view
as to the real value of the commoadity to society. In economic terms, what is considered is
the opportunity cost of the good, that is, what the good earns in its best alternative use. In
the case of monopoly, the opportunity cost could be the free or competitive market price,
which should be taken as a basis of estimation.

* Income distribution effects

In economic cost-benefit analysis, income distribution effects within society are ignored and
only the total income effect is considered. This means that economic analysis only assesses
the capacity of an enterprise to generate or maximize national income. Income distribution
(equity), poverty alleviation, and employment creation as part of social analysis are dis-
cussed in Chapter 7. The rationale behind economic analysis is that income distribution
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effects normally influence actual prices. If there is a strong shift in income from the rich to
the poor, then the price of basic goods will rise and there will be a fall in demand for luxu-
ries. Therefore, the relative price of the commodities could be shifted.

® Government policies
These could be applied in different forms, for example:

- Minimum wage laws could offer wages that are higher than the opportunity cost of
labor.

- Taxes as transfer payments (money transfer within the society) in the opposite direc-
tion; for instance, producers and consumers pay tax to the government.

- Subsidies paid by government are another form of transfer payment since these subsi-
dies are paid out of taxes, which in turn are collected from producers and consumers.
From the national point of view, subsidies are irrelevant in determining whether an
enterprise will improve the national welfare since these are transfers of funds within
the same society.

- Interest rates may be controlled by the government at levels above or below the oppor-
tunity cost of capital, which depends on the monetary policy. In this case, the econom-
ic accounting rate of interest may differ from the market rate of interest.

- Foreign exchange rates may be distorted, for which an allowance needs to be made.
Overvalued national currency, in terms of foreign exchange, may mean that imports
are cheap whilst exports become expensive. However, if the currency is much over-
valued, it may become non-convertible at that rate.

- Restrictions on trade may lead to distortions. The export of seed may be prevented for
strategic reasons so domestic prices become lower than export prices if the seed were
traded (i.e., the domestic market is over-supplied and consequently the price falls). In
this case, the economic value cannot be based on the border price as if the seed were
traded. Rather, it is better to take the lower domestic price as the best estimate of eco-
nomic value because farmers’ willingness to pay for excess seed on the market is
reflected in the lower price. This means that as long as the low price remains attrac-
tive, farmers can buy any quantity of seed available on the market. Similarly, an
import ban on seed from outside may drive up the domestic price of any limited seed
that finds its way onto the market. If this seed is bought at a high price because of bet-
ter quality, then the economic value has to be based on willingness to pay, and the high
market price becomes a good indicator of opportunity cost of the imported seed. The
concept of willingness to pay is particularly useful in dealing with final goods and ser-
vices because their consumption value sets the economic value, so willingness to pay
becomes more relevant than opportunity cost (value in some alternative use).

Consumer Surplus

The gain in welfare of seed-using farmers is not just the price of seed x the extra seed pur-
chased, because the price paid may fall. Since economic accounting prices are expressed in
terms of consumer willingness to pay, a surplus arises when a farmer currently pays a lower
price for seed although that farmer would have been willing to pay a higher price for the
same seed (the price foregone or opportunity cost). Farmers who can afford the higher price
enjoy a surplus since they are paying a lower price than what they would have been willing
to pay. The difference between the two prices is the consumer surplus.
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Estimating Economic Value of Goods and Services

To estimate economic values for goods and services, the results from financial analysis are
adjusted to reflect opportunity cost. The exact nature of the approach used depends on the
type of good or service under consideration, as shown by the following examples:

Foreign Exchange

An attempt to convert foreign exchange prices of traded goods to domestic values at the offi-
cial exchange rate often results in a mismatch between relative prices of traded and non-trad-
ed items. Distortions in official exchange rates normally give rise to shadow exchange rates.
An appropriate premium has to be attached to foreign exchange if financial prices have to be
adjusted to adequately reflect economic values or opportunity costs.

The supply of foreign exchange results from exports and dealings in foreign exchange,
which are credits on the balance of payments. On the other hand, demand for foreign
exchange arises from the need for imports and is a debit on the balance of payments. Many
countries operate over-valued exchange rates. This means that foreign exchange is cheaper
in terms of local currency, than the equilibrium rate. Governments may maintain such eco-
nomic situations through import controls or by regulating the volume of foreign exchange
that is traded. Under these circumstances, the over-valued rate is taken as the official
exchange rate. An over-valued exchange rate distorts the real value of traded commodities in
which exports become expensive and earn less than in the case of a free-floating currency.
This results in a decline in the supply of foreign exchange. The shadow exchange rate is an
attempt to get a better measure of the value of foreign exchange. The foreign exchange pre-
mium can be expressed simply as:

Shadow Exchange Rate

Official Exchange Rate

Foreign Exchange Permium =

The foreign exchange price of a traded good is converted to the appropriate economic
value by multiplying this price by the foreign exchange premium.

Import and Export

One way of estimating the economic accounting prices of traded commodities such as seed
or grain is to use international prices as a basis. There are often two types of border prices
used in international trade:

The free-on-board (f.0.b.) price

For seed that is processed for export, the f.0.b. price is the total value of the seed when it is
moved from the point of storage to the point of export (e.g., the harbor). This includes the
ex-store price of the seed + transport costs from the store to harbor + harbor charges + han-
dling charges + export tax/subsidy.

The cost, insurance, and freight (c.i.f.) price

For seed that is imported, the basic price is the f.o.b. price at the point of export in the
exporting foreign country. To this f.o.b. price, the freight charges to the port of discharge at
the importing country + insurance charges are added.
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The border price used in determining the economic value of seed depends on whether the
seed is for import or export. If a country produces seed locally, which replaces imported
seed, then this local output serves as an import substitute. The opportunity cost of using
domestic seed in place of imported seed is the foreign exchange saved, which is measured in
terms of the c.i.f. price. On the other hand, if seed is used domestically instead of exporting
it (diverted export), the opportunity cost in this case is the loss in foreign exchange for
exports foregone, which are valued in terms of the f.o.b. price.

In the case of exports, the f.0.b. price is entered into the financial analysis by converting
the foreign exchange price to domestic currency at the official exchange rate. Any export
subsidy is added to this. In economic analysis, the shadow exchange rate is used to convert
the f.o.b. price to domestic currency. Again, no account is taken of export subsidy since this
is a transfer payment. In the same way, the economic value of diverted exports are based on
the f.o.b. price, while the economic values of imports and import substitutes are based on the
c.i.f. price.

In some instances, it is necessary to calculate the economic value of a traded commodity
at the farm gate or enterprise site, that is, the export and import parity prices. The parity
price of a commodity is the price that applies at the farm gate, and comprises two elements:
the traded and the non-traded domestic elements, all of which have to be valued in economic
terms. Normally, the imported value (c.i.f.) is the traded element, whilst the local transport
and domestic handling costs are non-traded, except where transport involves considerable
use of an imported item such as petroleum fuel.

The export or import parity price of a traded item (seed that is exported or imported) is its
economic value at the farm gate or enterprise site. These values are obtained by adjusting
the f.o.b. and c.i.f. prices to reflect economic values by taking into account internal transport
and marketing costs. To do this, the c.i.f. and f.o.b. prices and all relevant charges, namely,
charges between the farm gate and the point where the f.0.b. or c.i.f. price is quoted are con-
verted to economic values.

Import Parity Price

The financial value of an imported tractor at the farm gate (the financial import parity price)
comprises the c.i.f. price converted to domestic currency at the official exchange rate +
domestic handling charges + local transport from the harbor to the farm gate or the
enterprise site.

For instance,
(c.i.f. values) + (transport and other costs from point of import to point of sale).

To obtain the economic import parity price we use the shadow exchange rate to convert
c.i.f. price to domestic currency omitting the duty since this is a transfer payment but adding
the costs of the non-traded domestic items. Note that shadow prices are used for domestic
items in cases where the market prices do not reflect true opportunity costs.

Export Parity Price

Similarly, the export parity price at the farm gate consists of: (the f.0.b. price at the point of
export converted to local currency at the shadow exchange rate) minus (harbor charges)
minus (local transport and domestic handling charges from the farm gate to the point of
export, where these do not form part of the enterprise cost.
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For instance,
(f.0.b. values) — (transport and other costs from point of sale to point of export).

In the case of seed produced for export, the f.o.b. price in $ per tonne is entered in the
financial accounts by converting the price in dollars to the equivalent domestic currency
using the official exchange rate. Any export subsidy is added to this. However, in the eco-
nomic accounts, the f.0.b. price in dollars is converted to the domestic currency at the shad-
ow exchange rate, ignoring any subsidy since this is a transfer payment. The effect of this is
to increase the value of the exported commodity. The same procedure is followed for divert-
ed exports. If seed, which is destined for export, is diverted to the domestic market, the
price that is foregone (the opportunity cost) is the f.o.b. price. There is an economic loss if
the domestic price falls below the export or f.o0.b. price.

Land

Since land is a domestic resource, it is logical to put a domestic price on it. The opportunity
cost of a domestic resource represents what that resource would earn when it is engaged in
its best alternative use. Estimating the cost of land is generally not easy because the cost
depends on both the means of acquiring the land and the use, to which the land is put, some
of which are discussed below:

Buying and Selling Agricultural Land

Enterprises may have to acquire land for production purposes. Therefore, It is expected that
the cost of purchasing land or the rights to use land should be entered into the financial
accounts of an enterprise. But in many countries, there is no proper market price for agricul-
tural land since land is not sold at all. In cases where sales are made, the prices charged may
not reflect the true opportunity cost of the land, that is, what the land is expected to produce
when used for agricultural purposes. Such prices therefore cannot form a good basis for
estimating the economic value for land. An alternative is to consider renting land.

Renting Land for Agricultural Production

Although agricultural land is not often sold in many countries, renting land is fairly com-
mon. Where a rental value exists, this value should be entered into the financial accounts of
the enterprise as a cost. In theory, the present value or market value of land is expressed as

follows:
Viluge = Z Annual rent
n=0 (1+4r)n

for instance, the discounted value of annual rent for any period up to infinity. This can be
simplified as:

Annual rent
Value =
It

Where r = rate of interest or discount rate.
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The appropriate rate of interest to use is the opportunity cost of capital. This means that
dividing the annual rent by the opportunity cost of capital gives the economic value of land.
For example, if the annual rent for land is $500 and the rate of interest is 16%, then annual
economic value of land is given by:

500

0.16

= $ 3125

Therefore, a reasonable estimate of annual opportunity cost of land, which is equal to the
annual rent (what land is worth in its best alternative use), is the best alternative price of
land.

Changing the Use of Land

Changing the use of land offers a straightforward approach to estimating the value of land.
The opportunity cost of land in its present use is the ner value of production foregone by
changing the pattern of land use. This method enables a direct estimate of the productive
capacity of land. For example, if an enterprise introduces an improved variety on a piece of
land in place of a traditional one, the Net return with new variety — Net return with old vari-
ety has to be determined. The incremental effect of using the new variety is summarized in
Table 5.

Table 5. Estimating the changing use of land.

With old Year 1 Year 2
variety (With new variety) (With new variety)
Gross output A D G
Purchased inputs B E H
Cash flow C=(A-B) F=(D-E) J=(G-H)
Incremental cash flow F-C J-C

Note that it is the net benefit or incremental cash flow that is discounted. The resources
associated with the traditional variety are accounted for by always subtracting the value of C
(that is, the return which would have been earned annually with the traditional variety), to
get the incremental cash flow. If an enterprise acquires unused land for which rent is
required for using the land, the costs of these payments are entered into the financial account
of the enterprise. However, converting these financial costs to economic values involves no
cost in the economic account since there has been no net value of production foregone in
acquiring land that is unused.

Labor

As in the case of land, labor is a domestic resource. Although labor is movable, it is gener-
ally difficult to trade this resource since there are often restrictions imposed on the price of

labor. Similarly, for economic analysis it is the opportunity cost that determines the value of
labor.



Labor is valued in domestic currency. Valuing skilled and specialized managerial labor is
easier because the scarcity in supply of such skills make the wage rate (w) or salary paid to
be equivalent to the value marginal product (VMP) or opportunity cost. The VMP repre-
sents the value of the increase in total output of an enterprise resulting from hiring an addi-
tional worker. It pays to hire an extra laborer as long as w = VMP. This situation holds in
the case where full employment exists for skilled labor (which is usually the case) and in
cases where foreign labor is hired. Here, the market value of the wage paid is expected to
equal to the actual cost or opportunity cost, and is therefore entered directly into the eco-
nomic accounts. This reasoning also holds for wages paid to unskilled agricultural labor
during peak seasons such as planting and harvesting. Here, competitive wages are assumed
to be paid since labor is in short supply during these periods, and the wages are a reasonable
estimate of value marginal product.

The analysis is different for unskilled labor in situations of significant unemployment.
The employment may be disguised. This means, that people may be employed on farms but
are not supposed to do real productive work. If these people are not employed on the farm,
they otherwise produce nothing. Hence the opportunity cost of labor is very low and some-
times may be close to zero (i.e., in an alternative use, labor produces nothing since it is
unemployed), meaning that the labor earns nothing if it is not used on the farm. While under
such circumstances, the market value of the wage paid is entered into the financial accounts;
the cost of labor entered into the economic accounts will be relatively very small. Therefore,
in countries with abundant labor (and where the opportunity cost of labor is low), it is eco-
nomically better, to encourage labor-intensive activities over capital-intensive ones. This
may also lessen the social problems associated with unemployment.

Estimating Economic Impact of Seed Enterprises

Evaluating the success of a seed program is a continuum, starting from applying inputs and
ending in assessing impact on agricultural production. The final exercise of estimating
impact is actually part of economic analysis since it determines the effects at a wider level
such as benefits or costs to farming communities. An example of the general steps in assess-
ing impact is illustrated in Figure 20.

INPUTS PROCESSES OUTPUT OUTCOME IMPACTS
Foundation Seed Good seed of Extent to Shift from old to new varieties
seed, multiplication improved which seed of Higher yield difference real-
fertilizer, distribution, varieties made improved ized
and labor and available varieties is Poor farmers take advantage of
markeling adopted new varieties
Fewer chemicals used since
‘ new varieties are resistant

Figure 20. Suggested stages in impact assessment.

In the short-term, a seed enterprise is usually concerned about making profit but creating
long-term impact is obviously important and influences the sustainability of any enterprise.
What is illustrated in Figure 7 is that in assessing impact, the following question is asked:
Does the outcome or immediate result of an investment lead to an impact? The answer to
this question will depend on the kind of impact that is expected. The outcomes of a seed
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enterprise may be expressed in terms of the degree of adoption of certified seed or a new
variety. Adoption in this sense refers to the decision made by the farmer to take up and usc
new seed or a new variety. There are many factors which may influence farmers to adopt a
new variety. These include the price of seed relative to what they currently use, the avail-
ability of information on the characteristics of the new variety, the perceived yield advan-
tage, timeliness in supply, access to points of supply and sale, and sources of funds to
finance costs of seed and accompanying inputs.

Therefore, measures of the degree of adoption include the proportion of farmers growing
the new variety, the proportion of area cropped, or the proportion of harvest that is accounted
for by the new variety. The monetary value of any increased benefit resulting directly from
adoption gives a good measure of impact. This could arise from an increase in yield. But
measuring yield differences that are attributed to adoption alone is difficult, since many other
factors such as variations in climatic conditions, soils, and crop management practices con-
tribute. Farmers’ surveys and on-farm experiments are the main sources of such yield data.
These should be collected with care, taking into account other important factors that may
influence yield besides the decision to adopt a new variety. Once a reliable yield difference
is estimated, it is possible to assign a value to this increase in yield to obtain a measure of
benefit resulting from adoption of the new variety.

Another way of assessing the outcome of a seed enterprise at farm or community level is
to determine the extent of diffusion of a new variety introduced by the enterprise. Diffusion
is the process by which a new variety is spread within the community over time and space.
The flow of benefit over time can be determined by calculating a diffusion curve for a new
variety for a group of farmers in the community. The conventional way of representing dif-
fusion is by a sigmoid curve as shown in Figure 21.

STAGE 1 STAGE 2
Trial Take-off

STAGE 3
Equilibrium

Level of adoption
(% area under new variety)

Time (year)

Figure 21. Diffusion curve for a new variety.

The actual increase in income realized by farmers who use new varieties depends on the
variable costs (including the cost of new seed) associated with using the new variety. This
can be expressed in the form of gross margins as discussed in Chapter 8. Gross margins
reflect farm output response to prices, technology, and management. Results of a study con-
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ducted in Egypt to determine the differences in gross margins for farmers who purchase cer-
tified seed of faba bean compared to those who use retained seed of the same crop are sum-
marized in Table 6.

Table 6. Gross margins earned by farmers using certified or retained seed of wheat.

Certified seed Retained seed Difference
(CS) (RS) (CS - RS)
Item t/ha LEf/ha % t/ha LE/ha % LE/ha %
Yield 5.4 3604.76 4.9 3359.52 245.24 7
By-product 702.38 616.67 85.71 14
Total revenue 4307.14 3976.19 330.95 8
Variable cost
Seed 197.62 12.1 14048 8.5 57.14 41
Manure 5238 3.2 159.52 9.7 -107.14  -67
Chemical fertilizers 23095 14.2 216.67 13.2 14.28 7]
Pesticides 7.14 04 50.00 3.0 -42.86 -86
Hired machines 35952 22.0 28095 17.1 78.57 28
Hired labor 309.52 19.0 197.62 12.0 111.90 57
Family labor 37143 228 411.90 25.0 -40.47  -10
Others 7143 44 157.14 9.6 -85.71  -55
Interest 30.95 1.9 30.95 1.9 0 0
Total cost 1630.94 100.0 1645.23 100.0 -369 1
(Gross margin 2676.20 2330.96 1314 15

F ILE = Egyptian pound (US$1 = 3.4 LE: 1998 official rate).
Source: Central Administration for Seed Production, Cairo.

For this study, results show that the yield of certified seed is marginally higher than that of
retained seed. Since both products are sold mainly as grain, they fetch the same market
price, and hence the similarity in the values of total revenue. It can also be seen that certi-
fied seed users tend to use less family labor, but hire more labor and machines. The amount
of fertilizer used in both cases is the same. But retained seed users apply far more manure in
addition to fertilizer, which may account partly for enhanced yield values close to those real-
ized by certified seed users. Pesticide use seems significantly less in the case of certified
seed, probably due to the use of treated seed or pest/disease tolerant materials. On the
whole, these results do not indicate a clear advantage in the use of certified seed over
retained seed since values of the total cost and the total revenue are nearly the same. In fact,
a significant increase in the cost of certified seed could even further slow down the rate of
adoption.

Other important factors, which can influence adoption of new varieties at farm level, are
property rights and collective action. Security of tenure and ownership of land may limit the
extent to which farmers would put land under cultivation although they may wish to plant
larger areas with a new variety. For example, small farmers may find difficult to grow seed
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of hybrid maize partly because they may not have enough land to meet necessary isolation
requirements. This is linked with the externality or spillover effect of maize pollen.
Growing seed of hybrid maize in such small farming communities may require collective
action by farmers in the area, since the success of a farmer in growing hybrid maize seed
will depend on whether neighboring farmers decide to do the same.

Practical Example of Economic Analysis

As stated earlier, results of financial analysis are the ‘building blocks’ of economic analysis,
in which the financial prices are adjusted as required to show the impact on national income
of both inputs and outputs of an enterprise. Economic analysis is therefore normally applied
to development projects or enterprises which tend to have diverse social benefits. On the
other hand, economic analysis is of less relevance in a situation where the objective is to
maximize the household’s incremental income. Therefore, for a family business (e.g., Mr
Mohamed Ali’s seed farm in Chapter 5) financial analysis is more relevant. Economic
analysis may become necessary if for reasons of social policy the government, for instance,
heavily subsidizes the use of farm inputs or waives taxes and import duties.

Having discussed some examples of how to derive economic value of important vari-
ables, the example of Mr Mohamed Ali’s seed farm will be used to demonstrate economic
analysis based on financial information provided in Chapter 5. The results obtained when
financial prices are adjusted to give economic values are shown in Table 7, the final results
of corresponding calculations for NPV and B/C ratio are outlined in Table 8. There is little
difference between the results of NPV and B/C ratio at 10% discount rate for both the finan-
cial and the economic analyses (Tables 4 and 8). This shows that adjustments made to finan-
cial prices (mainly for foreign exchange effects) make a little difference to the economic out-
come of the enterprise. Note that the foreign exchange premium is only 1.2 (Table 7).
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Table 7. Adjusting financial prices to generate economic values.

Item Market price ($)

Shadow price ($)

Costs
Net value of wheat
production (local variety)
foregone per hectare,
i.e., opportunity cost

of land 500
Tractor 380.000
Pre-cleaner 95,000
Store 500.000
Land preparation 74

by tractor

Foundation seed 150

Fertilizer 250

Daily wage rate 10

Other labor 100

Seed pre-cleaning 16
Combine harvesting 6
Revenue

500

380.000 x1.2 = 456,000

95,000 x 1.2 = 114,000

(500 - 10% sales tax on cement) = 450,000
Foreign cost = 37 x1.2 =444

Domestic repairs and maintenance = 8 x1 =8
Domestic fuel use =10 x 1 =10

Labor cost from $4/ha to $2/ha=2x 1 =2
Total land preparation by tractor = 64.4

(For labor: $20/d = 5 ha = $10/d shadow price.
Hence Mr Ali’s wage = $4 /ha

$4/ha Mr Ali’s wage=5$2/ha shadow wage)
Foreign cost = 50 x1.2 = 60

Domestic cost = 100 x1 = 100

Total foundation seed cost = 160

0.787 US$/kg x 7.65 = $6.02/kg shadow price
6.02 x100 = $602/ha

$5

10 x 5 =850

Foreign cost =9.65 x1.2 = 11.58

Domestic repairs and maintenance = 2 x| =2
Domestic fuel use = (.85 x1 = (.85

Tax x 0 =0

Labor from $1/ha to $0.5/ha = 0.5

6x1=06

Value of pre-cleaned 3.4t @ $900/t = $3060 3.4 x 1200 = 4080

wheat seed/ha

Salvage values:

New tractor 380.000
Store (11 years old) 225,000
Pre-cleaner (11 years old) 42,750

380,000 x1.2 = 456,000
225,000 x1.2 = 270,000
42,750 x 1.2 = 51,300

shadow excnage rate

7.45

Foreign exchange premium =
official exchange rate

6.32

=75
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Table 8. Economic analysis of Mr Mohamed Ali’s seed farm.

UNIT  UNIT COST  Yr, Yr, Yr, Yry Yr, Yrs Yr, Yry Yry Yry Yry Yry,
CAPITAL REQUIREMENT
Purchase tractor 5 yr life | 0 0 0 0 | 0 0 0 0 | 0
Build store 20 yr life 1 0 ] 0 0 0 0 0 0 0 0 0
Buy pre-cleaner 20 yr life 1 0 0 0 0 0 0 0 0 0 0 0
Acquire land ha 100 0 0 0 0 0 0 0 0 0 ] 0
Cultivate land ha 0 100 100 100 100 106) 100 100 100 100 100 0
COSTS
Net value of wheat per ha 500 ] 0 50000 50000 30000 S0000 30000 30000 50000 50000 50000 50000
production foregone
Tractor cach 456000 456000 456000 456000 0
Store each 450000 450000 0 0 0
Pre-cleaner cach 114000 1 14000 0 0 0
Land compensation per ha 0 0 0 0 0
Sub total fixed costs per ha 1020000 0 50000 30000 50000 506000 50000 50000 50000 50000 506000 50000
Seed Multiplication Yrl-Yrl0
Land preparation per ha 64.4 0 6440 6440 6-+40 6440 6440 6440 6440 6440 6440 6440 0
Foundation seed per ha 160 0 16000 16000 16000 16000 16000 16000 16000 16000 16000 16000 0
Fertilizer per ha 602 0 60200 60200 60200 60200 60200 60200 60200 60200 60200 60200 0
Labor 10 days @ 10$/d per ha 50 0 5000 5000 5000 5000 S000) S000 5000 5000 S000 5000 0
Seed pre-cleaning per ha 14.93 0 1493 1493 1493 1493 1493 1493 1493 1493 1493 1493 0
Combine harvesting per ha O 0 600 600 600 600 600 600 600 600 600 600 0
Sub total perha  891.33 0 89733 89733 89733 89733 BYT33 89733 89733 89733 89733 89733 0
Other costs (205%) per ha 178 0 17800 17800 1 7800 17800 1 7800 17800 17800 17800 17800 17800 0
Total multiplication cost 0 107533 107533 107533 107533 107533 107533 107533 107533 107533 107533 0
Total cost 10200040 107533 157533 157533 157533 613533 157533 157533 157533 157533 613533 50000
Discount factor (10%) | 0.91 0.83 (.75 (.68 .62 0.56 0.51 0.47 0.42 0.39 0.35
Present value of costs 1020000 97855.03 13075239 11814975 10712244 38039046 8821848  RO341.83 7404051 6616386 239277.87 17500
Total PV costs 2419812.62
BENEFITS
Seed sales: 3.4t @ 1200 5/t per ha 4080 0 4] A08000 S0R000 08000 408000 SOR000 408000 408000 408000 408000 408000
Salvage values at Y11
Tractor (new) cach 456000 456000
Store (11 years old) each 270000 270000
Land per ha 0 0
Pre-cleaner (11 vears old)  each 51300 51300
Total benefits 0 ) 408000 SO8000 08000 408000 S0O8000 408000 408000 408000 S08000- 1185300
Discount factor (10% ) | 0.91 0.83 0.75 0.68 0.62 .56 0.51 047 0.42 0.39 0.35
Present value of benelits 0 0 338640 306000 277440 252060 2284800 208080 191760 171360 1591200 414855
Total PV benefits 2548695
NPV ar 107% 12888238

B/C ratio at 10% 1.053261 306




Conclusions

Individual seed enterprises and farmers are more concerned about the profit or the immediate
financial return than the benefit to society or the nation. Economic analysis is usually under-
taken by development or government agencies. The greater the distortions in the market for
inputs and outputs are, the more differences there are between financial and economic valua-
tions and the greater a need to carry out both forms of analyses.
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CHAPTER 7. Social and Environmental Impact Analysis
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Introduction

Individual businesses do not usually consider rigorous impact assessment as an immediate
objective. Since many of the impacts may relate to social and environmental issues, it is
governments or development organizations which usually have interest in assessing impact.
These issues are important, particularly at the national level and help in determining impact
on local communities or farming systems in terms of effects on social patterns or on the
environment. Economic analysis in Chapter 6 examined the capacity of seed programs to
maximize national income. with no adjustments for the distribution effects of such income or
other effects. To take these other factors into account, additional approaches are necessary
beyond economic analysis which can enable a choice between enterprises on the basis of
their contribution to social or environmental objectives. These additional forms of analysis
are often subjective since it is difficult to use conventional quantitative methodologies for
this purpose.

Social Impact Analysis

[t is not sufficient to just express the impact of a seed program in terms of yield or income
gain without specifying which categories of farmers are able to take advantage of the new
seed. or how the benefit derived from using it is distributed among various sectors of the
population. The following are two alternative views regarding social analysis:

® Treating social analysis as social-impact analysis

Indicators, which reflect the effect on social patterns in the community, are selected.
Examples include the effect on standard of living, income distribution, malnutrition, employ-
ment creation, or human capacity building.
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e Carrying out social benefit-cost analysis by using social accounting prices

This entails a complete re-calculation of NPV and IRR using these prices. This approach is
similar to that one on the use of economic accounting prices (shadow prices) in economic
analysis. The objective is to use social accounting prices as income distribution weightings.
Social cost-benefit analysis is less widely used because the underlying ideas are complicated
and abstract; hence, it is difficult to apply in practice. This approach is not considered fur-
ther in this manual.

In practice, it is better to carry out social impact analysis of a seed system by providing
basic information on issues such as the welfare of groups in the community who are affected
by the activities of a seed program, or the effect on standard of living and malnutrition.
Although subjective, this simple approach is cheaper, less time-consuming, and, of course,
less abstract than detailed social benefit-cost analysis.

Examples of Social Impact
The ultimate social outcome of efforts to improve the seed sector should be the alleviation of
poverty and a better income distribution for farmers.

Poverty Alleviation

Farmers, who are generally smallholders located in rural areas, save most of the seed used in
developing countries. They produce food for subsistence and cannot afford or have limited
access to modern inputs, such as improved seed, fertilizer, herbicides and technology.
Commercial seed programs often have little impact on these poor farming communities.

Benefits from seed programs in developing countries need to extend beyond financial and
economical considerations to include social benefits such as the effect on incomes of the
poorest group of farmers. The extent to which the income of the poorest sector of the rural
farming community is improved as a result of seed activities is an important indicator of
social benefits.

There are several ways in which seed programs located in rural areas can improve the
income of poor farmers and thus enhance their well being. Examples include the following:
e Creating employment opportunities

This could be achieved through direct involvement in the activities of the seed enterprise.

Contracting smallholders to produce seed of subsistence crops and providing employment

to casual labor from the villages are examples of how to create employment opportunities.
® Improving on-farm yield

Introducing varieties which have higher yield potential, or which are disease tolerant and

require less use of commercial inputs.
° Training

It could be achieved by providing knowledge and expertise within farming communities

on good seed production practices aimed at improving the quality of farm-saved seed.
® Promoting local seed activities

These activities could be targeted at the needs of vulnerable members of the farming pop-

ulation. Providing female refugees in resettlement schemes with seed for vegetable gar-

dening is a way of promoting these types of activities.
° Helping to establish distribution/marketing systems

These systems should be able to handle excess production (output above subsistence

level), which result from the use of good seed and better farming practices.
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Seed programs can contribute to a general increase in agricultural productivity and help in
creating more affluent rural communities. This could minimize other social problems such
as migration from rural to urban areas. Government policies on commodity pricing, which
encourages rural production by promoting attractive prices for staple food crops, could
enhance the process. However, reaching the poor and helping them benefit from seed activi-
ties is a practical challenge.

An obvious advantage of small rural enterprises is their ability to reach small communi-
ties in isolated areas which large organizations find difficult to serve. Meeting the location-
specific seed needs of such communities is often an objective of NGOs, which seek to pro-
mote seed enterprises in rural areas.

But in many rural communities, it is easier to assist those farmers who already have some
assets such as productive land or draught animals and can take a certain amount of risk
rather than those with nothing. In practice, it may be difficult to become directly involved
with the poorest farmers while starting seed production schemes and backing enterprise
development. Nevertheless, these farmers may be beneficiaries in other ways once local sup-
pliers are able to deliver good seed at affordable prices.

Malnutrition

Malnutrition can be an important component of poverty. Malnutrition is prevalent in many
poor communities because a balanced nutrient intake is secondary to the ability of the people
to afford minimum food in terms of calories. Good nutrition is desirable because of its effect
on health, which is translated ultimately into increased productivity. Seed programs can help
improve nutrition level in poor communities by introducing appropriate food legume vari-
cties to supplement cereal diets, or by designing seed components specifically focused on the
cultivation of vegetable crops by poor women. Besides improving the level of nutrition, the
latter may also provide cash.

Income Distribution

Developing small-scale seed enterprises provides self-employment opportunities for pioneer-
ing entrepreneurs and remunerative/wage employment for others within the community.
Small-scale enterprises usually use more labor-intensive practices and are important sources
of employment in rural areas. Employment is a means of empowering the poor since it
enables them to take part in production activities which give them the power to purchase
goods and services. Opening credit, particularly to women and encouraging them to estab-
lish small enterprises based on labor-intensive cultivation methods can facilitate employment
creation for the poor in rural communities. Choosing a technology is important here because
much of the direct benefit from some technologies that give high returns (e.g., hybrid pro-
duction) go to better-off farmers who can afford the accompanying inputs. Poor farmers,
who cannot afford the full package every year, but wish to benefit from hybrids, may resort
to using recycled seed with lower yield potential.

Enhancing Participation of Women B
Women in developing countries receive only a small share of development opportunities.
Outstanding among these is the poor access to credit, which places women in ugricu].luml
development in an unequal position compared to men. Seed enterprises should consider the
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implications of their activities on the relationship between men and women. Where it is pos-

sible, an effort should be made to exploit comparative advantages in favor of women in seed

production. The following questions are examples of women’s role in agricultural develop-

ment.

e Does a distinct division of labor by sex exist in seed activities?

e Do women play a greater role in the marketing of seed?

e Do farmers’ wives play active roles both as cultivators and as key decision-makers within
the domestic economy?

e Are women farmers more effective in the management of input credits, especially in
terms of repayment of loans?

Seeking answers to these questions can help in designing appropriate seed schemes that will

focus on the needs and capabilities of women.

Human Resource Development through Training

Efforts in training are aimed at human capacity building to help solve specific agricultural
problems in developing countries. Training is generally expensive, not only in financial
terms but also, and perhaps more importantly, in terms of the productive time trainees devote
to courses. This is one reason why private enterprises often find it difficult to send staff
away, particularly for long-term training since the opportunity cost may be high. The most
successful training efforts are those that reflect changing requirements in national seed pro-
grams. They should also build on indigenous knowledge and transmit appropriate informa-
tion and skills, which help transfer new technology. But determining the absolute effective-
ness of training is always a difficult task. The number of courses offered or personnel
trained tells only a part of the story. In fact, these represent only outputs of investment or
inputs into training. What is more important, is ensuring that those people trained have dis-
tinct and positive impacts on agricultural productivity as a result of the training received.
That qualitative training evaluation remains a problem.

The objective of a seed program should be to encourage the development of small-scale
seed enterprises by training local entrepreneurs in seed production and marketing. The out-
put of the scheme will be the number of people trained over a period of time. As a conse-
quence, new entrepreneurs could organize themselves into commercial cooperatives, or local
businessmen who have received training could replace public sector seed suppliers. These
outcomes could lead to impacts such as (i) a shift from farmers saving their own seed to a
regular purchase of seed; (ii) an increase in the area covered by certified seed compared to
10 years ago; (iii) farmers in an area using far better quality of seed than in previous years;
(iv) the selling price falling in real terms as a result of competition between seed suppliers;
or (v) farmers receiving higher incomes because the varieties sold by private sector entrepre-
neurs are higher yielding and are supported by more vigorous extension.

Monitoring and assessing how effective training efforts are should be an ongoing process.
Realizing returns from investment in training is a long-term process and accomplishments
are generally difficult to assess and quantify. However, important factors such as careful
selection of trainees and subject matter as well as appropriate methods of instruction which
target felt needs and allow active participation by the trainees themselves should be consid-
ered when assessing impact. Evaluations should not be considered as single studies conduct-
ed at the end of a training effort. Rather, monitoring changes and assessing impact should be
continuous elements of the entire training process.
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Environmental Impact Analysis

Environmental impact analysis generally considers a range of items, which do not pass
through domestic or international markets, making it difficult to put monetary values on
them. These include issues such as in situ conservation on farm, environmental influences
on crop genetic resources, pollution, and natural resource conservation. Since they are diffi-
cult to quantify or evaluate in money terms, there is a possibility that they will be ignored as
part of the analysis. In fact, one of the criticisms of benefit-cost analysis is that many of the
factors affecting life may be omitted when analysis is carried out in terms of money.
Consequently, it is increasingly recognized that analysts should take into account non-mar-
keted aspects of enterprises and refer to them when carrying out environmental impact
analysis. The idea is that, rather than just giving a single value of NPV, IRR, or BC ratio,
analysts should, in addition, provide information on environmental and social impacts. For
simplicity, these may be recorded separately from the BC analysis itself.

Approaches to Environmental Impact Analysis
Environmental impact can be analyzed in several ways. Some approaches are suggested
below:

Risk of Pollution and the Impacts on Natural Features (Land, Water, Flora, and Fauna)
A method of assessment is to list all the natural features and then record the extent to which
they may be affected (or polluted) by the activities of an enterprise. This approach is
referred to as environmental accounting and can be done using a simple matrix to measure
all the possible impacts created by different elements of the enterprise under consideration as
illustrated by a hypothetical example in Table 9.

Table 9. Environmental accounting matrix.

Elements of an agri-business and associated impacts

Natural features Fertilizer use  Agrochemical use Upland cultivation
Land - - Exposes hillsides to erosion
Water Pollutes water ~ Pollutes water Exposes water shed
downstream down stream
Flora - Introduces chemicals Destroys bush fallow
into fresh food products
Fauna - Destroys part of Burning destroys food chain

food chain

Having recorded the effects, the next step is to prioritize and introduce countervailing mea-
sures to minimize the consequences of these damages. These should be included in project
proposals and action plans for implementation.

Use of Natural Resources and Ecological Consequences
Here, one considers conservation measures and management of natural resources, which may
be renewable (fuel wood, water, fisheries, wild life) or non-renewable (land/soil, minerals,
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oil). It is also important to consider ecological sustainability since there may be sensitive
points in the local ecological system that might be affected by the business in question.

Creation of New Micro-ecosystems

The effects of certain activities may lead to creating new micro-ecosystems. For example, an
irrigation scheme may change an ecosystem so that a piece of land becomes suitable for
growing new crops which were not originally cultivated in the area. This may create a
social problem if the original users of the land are forced to abandon their traditional activi-
ties. while at the same time they are not able to participate in the new ones.

Environmentally Friendly Approaches

The seed industry, in general, escapes criticism by environmentalists because it does not gen-
erate the kind of negative externalities associated with the chemical industry, although seed
treatments may be a sensitive issue. Examples of positive environmental effects of the seed
industry include conventional plant breeding and improved seed research aimed at develop-
ing better pest/disease resistant varieties and adapted local landraces that use less fertilizer
and agro-chemicals.

Property Rights and Collective Action
Another important aspect of environmental impact is the case where natural resources are
often treated as public goods, that is, forests as source of fuel wood; wild game and medici-
nal resources; grazing land for animals; water resources in a river, lake or underground; and
fish resources. In all these cases, anyone in particular exerts control since individuals can
help themselves to the resources. Associated with common property resources is a problem
referred to as the ‘tragedy of the commons’, which means that no one has an interest in con-
serving common property for the future when it benefits each person to exploit as much as
possible. In effect, there is a tendency to over exploit forest resources for fuel wood or shift-
ing cultivation, water and fish resources, and to over-graze rangelands. There are no straight-
forward solutions to the problem of securing common property resources, although several
alternative measures are often suggested. A few are considered here:
® Private ownership
It is often argued that if private individuals become owners of common property
resources, they will have an incentive to keep for the future. For instance, a private landlord
will take into account the element of exploitation in his rent calculation. However, an argu-
ment against private ownership is the negative impact this may have on income distribution
or equity.
e Charging fee
Fees may be charged for exploitation. That is water charges, charges for fuel wood and
subsidies for conserving resources.
* Government controls
Controls could be on the allocation and distribution of common property resources.
e Collective action
Cooperative efforts using local customs are usually effective in some village communities
to solve conflicts and enforce codes of conduct or collective behavior. This is prevalent
in traditional societies where communal systems for allocating the use of rights over com-
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mon resources prevail. Many national resource innovations require collective investment
and action. The management of a watershed may require all farmers in a community to
join together in collective action. This is because the risks involved in watershed manage-
ment may be a risk for the whole community and not entirely for individual farmers.

From the outset, large development projects, in particular, should consider the above issues
as an integral part of planning. This means that the appraisal of such projects should high-
light environmental concerns, and suggest ways in which specific action plans could help
improve environmental impact.

Evaluating Environmental Costs and Benefits

Many of the environmental costs and benefits do have money value and appear in financial
or economic evaluations. Increases in agricultural productivity resulting from a soil conser-
vation program can be estimated as illustrated in Figure 22.

Benefits 5 .
With conservation

] measure

Yield

Without conservation
measure

0 Time

Figure 22. Increasing agricultural productivity through soil conservation.

Alternatively, a conservation measure may reduce crop losses. In other words, reduction in
the progressive loss of production may be the result from a conservation measure as shown
in Figure 23, or there may be combinations of the two situations.
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Figure 23. Minimizing loss in agricultural productivity through soil conservation.
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In developing countries, the success of macroeconomic measures such as structural
adjustment could result in enhanced agricultural productivity through intensive crop produc-
tion and improved soil conservation. However, this productivity increase may be accompa-
nied by other harmful environmental effects such as these of agro-chemicals, shorter fallow
periods, and reduction in plant biodiversity.

Many environmental benefits take the form of payoffs in economic terms in the long run.
Examples include the following:

» Improved genetic resistance may lead to increased crop productivity through reduced dis-
ease infestation.

 Improvement in the conservation and management of rangelands could bring about
increased productivity in the long run.

» Agro-forestry may be practiced as a conservation measure but fuel wood and fodder pro-
duced have definite economic value.

* Income may be derived from the conservation of wildlife, parks, and game reserves.

Since all the above examples are associated with real economic value, there is a need for
additional analysis that takes these into account. However, many environmental effects are
externalities. They are environmental spillover effects of economic activities that are exter-
nal to the enterprise in question. The effects of externalities are usually negative. For
instance, constructing a dam for irrigation and diverting the water may limit the traditional
use of water downstream to create negative effects for farmers located there although this
project may provide fishing facilities. Deforestation of upper slopes of a watershed could
create a shortage of water downstream. Here again, there may be a need for local institu-
tions to deal with such matters through collective action.

Pollution, in particular, encompasses a whole range of externalities since it generally
affects different categories of people outside the enterprise. Examples of pollution are the
use of agrochemical, application of fertilizers, dust emission from seed processing, and
dumping residues. These external effects are seldom reflected in the market price of inputs.
The economic answer to negative externalities is to ‘internalize’ them by making polluters or
causers pay for the costs associated with environmental degradation. This could be done
through a regulatory system, which imposes appropriate taxation on those who cause envi-
ronmental damage.

Estimating Money Value of Environmental Impact

The value of environmental impact cannot often be expressed absolutely in terms of money.
For instance, maintaining plant genetic diversity within traditional cropping systems may be
beyond monetary valuation. However, because of the economic trade-off between protecting
the environment and other production objectives, it is important to have an idea of the cost
implication of some environmental effects.

Using money values represents willingness to pay for environmental goods and also
serves as a basis for comparing different environmental objectives. In cases where there are
external impacts on the environment, it may be possible to measure the direct costs and ben-
efits of such impacts. If producers lose or benefit downstream, the loss or increase in output
could be measured by this effect. An alternative strategy may be to look at the costs of pre-
venting an external effect such as pollution with agrochemical by introducing some counter-
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vailing measures. The most practical approach to valuing environmental impact is based on
the willingness to pay, which forms a basis for its direct measurement. Two methods, hedo-
nic and contingent valuation, can be used for this.

® Hedonic pricing
This is an indirect method of valuation, which infers the prices that individuals are willing
to pay for environmental benefits. Two examples are land values and wage differentials.
The value of a piece of agricultural land could be related to the environmental quality of
the neighborhood in which the land is located, such as the incidence of pests and discases
or the quality of water for irrigation. Given that different locations have different envi-
ronmental attributes, such variation will result in differences in land values. So the differ-
ences in values can be taken as a measure of willingness to pay for environmental advan-
tages. This may require a detailed survey in an area affected by environmental changes
compared to an area that has not been affected by such conditions. Similarly, environ-
mental factors can cause wage differences between working in a pleasant as opposed to a
less pleasant environment such as a processing plant where there is exposure to seed
treatment chemicals or dust emission.

° Contingent pricing
This 1s a direct method which involves asking individuals what they are willing to pay for
an environmental benefit or what they are willing to receive as minimum compensation to
tolerate environmental costs so the payment is contingent upon some desired environmen-
tal outcome. This is usually done through a formal questionnaire survey where respon-
dents are asked what compensation they are willing to accept to protect or preserve vari-
eties within a certain natural environment. Although it may be obvious that a protected
arca will yield economic benefits by preserving species or varieties that could have com-
mercial value, it is difficult to predict in advance the exact value of a site for this purpose.
Contingent pricing is very dependent on the respondents’ familiarity with the environ-
mental good in question and the means of payment, such as the compensation or the ben-
efit to be made. This sort of information is rarely available or precise. Contingent pric-
ing has a wider application than hedonic pricing because the former is a method that gen-
erates more reliable results.

Conclusions

Social and environmental impacts are less straightforward than other forms of analysis.
Since these relate to effects on society at large, they are often not the primary concern of
individual seed enterprises, which tend to be more interested in profit. Social and environ-
mental issues have direct effects on sustainability of seed enterprises and are therefore of
equal importance as financial, economic, and commercial concerns. However, since valua-
tion using conventional methods is difficult, it is better for enterprises to identify and be
aware of the social and environmental dimensions of their activities and where it is possible,
draw up action plans for mitigating adverse effects. These could then be taken as comple-
mentary to other more direct measures such as net present value, internal rate of return and
benefit-cost ratio.

B8



M

Further Reading

Biswas. A.K. and Q. Geping. 1987. Environmental impact assessment for developing coun-
tries. Tycooly International. London, UK.

Marsden. D. and P. Oakley (eds.). 1990. Evaluating social development projects.
Development Guidelines 5. Oxfam, Oxford, UK.

Pearce. D.W. and R.K. Turner. 1990. Economics of natural resources and the environment.
John Hopkins University Press, Baltimore, USA.

Tisdell. C.A. 1991. Economics of environmental conservation. Elsevier Publications,
Amsterdam, The Netherlands.

S 89 -



PART IV
COMMERCIAL ASPECTS



CHAPTER 8. Components of Cost Structure

Introduction

As a business undertaking, a seed enterprise must make a profit. This profit is the difference
between the total revenue obtained from selling seed and the total cost of producing it.
Commercial aspects of seed production relate to the operational stage of the seed enterprise.
They cover all activities related to procuring and supplying inputs and services. These activi-
ties range from farm-level seed multiplication, processing, and storage, to distribution and
marketing. When analyzing seed production commercially, it is important to define and esti-
mate those elements which constitute the total cost of inputs and services and the value of
the final seed sold. This analysis is important because to stay in business, the enterprise’s
profit must be sufficient enough to pay for all factors of production that are used. This
means that for the enterprise to function well, the cost and revenue expectations must be
planned. Details of these are included in relevant financial statements which are used as a
guide in monitoring and evaluating actual performance.

Classifying Costs

Classifying costs involves grouping costs that have similar characteristics. Categorizing costs
in this way facilitates analyzing cost behavior and preparing commercial reports. Costs can
be classified in several ways, depending on the information required for a specific method of
analysis.



Costs can be grouped according to their intended function, that is, costs intended for seed
procuring, for processing, for storage, or for marketing. These costs could be categorized
further according to their natural characteristics. Processing costs could be sub-divided into
labor, fuel and lubricants, bags, twines, etc.

There are two other ways of grouping costs: (i) by association with a product (direct and

indirect costs) and (ii) by the tendency to vary with changes in activity level (fixed and vari-
able costs).

Direct and Indirect Costs

Direct costs are those that are measurable and could be identified with specific units
(kg/bags/tonnes) of the final processed seed. Direct costs of seed production are divided into
materials costs and labor costs.

Direct materials include physical resources for which quantities and costs can be conve-
niently measured and traced to units of the final seed offered for sale. Seed obtained from
contract growers is a direct material (in this case, ‘raw’ material), and is acquired and
recorded at its actual procurement price, which represents a certain proportion of the final
selling price of processed seed. Other examples of direct materials are those which are
required for the production process such as fuel/lubricants for processing, seed dressing,
fumigants, and packaging material.

Direct labor consists of the services of employees who are engaged in physical operations
that are linked directly with units of seed produced such as services of casual laborers who
are hired specifically to load and unload trucks of seed. Here, the specific quantity or units
of seed involved can be clearly identified with the labor inputs, that is, labor hours used.

However, certain types of material-related costs (machinery repairs and maintenance,
depreciation, power, lighting and heat, insurance, rent) and some categories of labor cost
(supervision and store keeping) are clearly costs of producing the final seed. It can be diffi-
cult to associate them with a unit of seed output and it may not even be worth the effort. For
practical reasons, these are usually classified as indirect materials costs and indirect labor
costs, which together are included in the production overhead.

Overhead costs are seldom as identifiable and measurable as direct costs. Although it
might be theoretically possible to measure, for example, the amount of power, rent, or insur-
ance needed to produce a unit of seed, it may be better to use approximation methods to
allocate overhead costs to seed output. Any index chosen to attach overhead costs to seed
output should directly reflect the way in which the overhead costs are incurred, namely,
changes in levels of production activity. For this purpose, direct labor hours arc often used
as an index since many overhead costs tend to vary proportionally with the number of direct
hours worked, which in turn often vary according to the number of units of seed produced.

Fixed and Variable Costs
It is useful to consider the planning periods of seed enterprises as short run and long run
periods. In the short run period, seed production levels often tend to be stable. Small changes
in output do not affect costs such as supervision salaries and depreciation. Therefore, these
costs remain more or less constant. However, in the long run period, most of these costs
become variable as output increases beyond its current level.

The short-run is a period of time which is long enough to permit certain changes in seed
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output without changing the production capacity of the enterprise. The long run is generally
considered to be that period which is sufficiently long for seed output to be altered by vary-
ing the size of the enterprise. For example, during the short run, it may be possible to
increase the quantity of seed processed by varying the amount of labor (e.g., by using two or
more shifts). On the other hand. in the long run, the amount of seed processed can be varied
either by increasing the size of the processing plant and warehouses, or by increasing the
number of staff including supervisors. This additional investment increases depreciation and
supervision costs (previously regarded as fixed costs), thus making them variable this time.

There are two major categorics of costs associated with short run and long run planning
periods: fixed costs and variable costs.

o Fixed costs (sunk costs)
These are costs which are incurred regardless of whether seed is produced or not. This
group includes items such as supervision salaries, rent, insurance, and depreciation. It
should be emphasized that costs do not become fixed until they have been incurred. But
after costs have been incurred, they do not vary with changes in seed produced and can
have no effect upon decisions regarding an increase or decrease in production.

* Variable costs
These are costs which tend to increase or decrease with changes in the quantity of seed
produced. Examples include direct materials and direct labor costs.

In the short run, some costs are fixed and others vary. In the long run, however, all costs
become variable. Those, which were originally fixed, may now influence decisions regarding
a change in the level of production. Figure 24 is a graphical representation of the behavior of
fixed and variable costs of production.
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Figure 24. Fixed and variable costs of production.
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Production Overheads

Besides direct materials and direct labor, all other costs, which can be identified with the
seed produced, are classified as production overheads. Production overhead costs are usual-
ly divided into fixed and variable components.

* Fixed production overheads
These tend to remain the same regardless of changes in production such as depreciation,
rent, and supervision salaries. In processing seed, depreciation or rent remains the same
whether the plant operates one shift or more.

* Variable production overheads
These tend to vary in response to changes in production levels, so that a direct relation-
ship between a cost item and the seed processed in the plant may exist. Examples of
variable production overheads include heating, lighting, repairs, and maintenance.

Total Cost of Seed Production

The total cost of seed production comprises various components, which can be classified as
fixed, variable, direct, or indirect. The various categories of costs in the production-distribu-
tion-use chain are shown in Figure 25.

TOTAL REVENUE

Unused
® Sale of rejects from processing ¢ Sale of final seed sold

clean seed

* Sale of inputs

as grain

' SEED ' PROCESSING AND ' DI
MULTIPLICATIONE ¥ ~ STORAGE & MAR

* Procurcment cost of Depreciation * Repairs & maintenance * Promotion
contract sced Insurance Fuel & lubricants * Salarics/wages

* Input supply costs Interest Salaries & wages * Transport
Electricil inspection & samplin isui

TOTAL COST

Figure 25. Components of total cost and total revenue in seed production.

Field-level Seed Production Cost

In many developing countries, producing certified seed on farms owned and operated by
seed enterprises has proved to be costly and inefficient. An alternative approach has been to
pass this farm-level aclivity to growers who produce seed on contract. Contract arrange-
ments usually specify certain conditions to be adhered to, which include the following:
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» Crop/variety/category of seed grown.

» Husbandry practices (time of sowing, weeding, spraying. harvesting, etc.).
» Roguing, field inspection, and certification standards.

« Farm-gate price and terms of payment.

The seed enterprise should pay a procurement price that must cover the grower’s total cost
plus a margin attractive enough to allow the grower abide by the terms of the contract and
remain in seed production. The cost structure, expressed in Egyptian pounds (LE), of a typi-
cal wheat grower at Shirbeen Seed Center in Egypt during 1996 is shown in Table 10. For
crops, in which seed is also the grain produced for food or other purposes (cereals, oil-seeds,
and dry seeded legumes), the approximate price for contract seed usually takes the market
price of grain as the basic production value. The general practice is that seed enterprises pay
their growers a fixed premium (about 15%) above the grain price as an incentive for extra
care and attention. They also cover costs associated with additional operations such as rogu-
ing. For the enterprise, other costs incurred in connection with procuring seed from contract
growers include supervision costs and costs of physical elements such as packing materials,
transportation, and handling. Finally, there are risks associated with financing the purchase
of raw seed from growers and storing this seed until final distribution and marketing.

Table 10. Cost structure for a wheat grower in Egypt.

Description of item Amount in Egyptian Pound
(LE") per feddan*

Land preparation using tractor (hire) 40
Wages for two person-days for making rows 12
Foundation seed (60 kg) 65
Two people for broadcasting seed 10
Irrigation (5 months) 70
Roguing (10 person days) 50
Insecticide/labor for spraying 60
Superphosphate fertilizer (2 bags) 30
One person-day for phosphate application 5
Nitrate fertilizer (4 bags) 88
Two person-days for nitrate application 10
Twelve person-days or machine for harvesting 60
Threshing: four hours per feddan @ LE 20 80
Labor for feeding machine and packing seed 90
Transportation from field to farm store 20

Sub total costs 790
Sale of contract (raw) seed: 2.3t @ LE 740/t 1702
Sale of rejects after final cleaning: @ LE 200/t 460

Sub total revenue 2202
Profit 500
Profit as percentage of total cost 63%
+ 1 USS =3.5LE

1 1 feddan = 0.42 hectares
Source: Shirbeen Seed Center, Dakhalia Governorate, Egypt.
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Depreciation Cost

Depreciation is a fixed cost estimated on annual basis. It represents the loss in value of
fixed assets (e.g., buildings and machines) with the passage of time, whether or not these
assets are used. Depreciation can be regarded as the amount of money that should be set
aside each year as the asset is used. At the end of its useful life, this money, along with the
remaining value of the asset (salvage value), could be used to replace it. Several options
exist for determining depreciation. Each method requires an estimation of the service life of
the asset. Two methods are described here:

Straight Line Depreciation
The simplest way of estimating depreciation is the straight-line method, which is represented
as:
(P-SV)
Y

Where D = annual depreciation in $ per year, P = purchase price in $, SV = salvage value
in $, and Y = years of service

This method applies generally to capital items such as buildings and improvements, which
include newly erected permanent warehouses and concrete drying floors; fixed equipment
such as processing plants and silos; improvements, such as fencing around drying floors. An
important characteristic of such assets is that they often do not have significant trade-in
value at the end of their useful lives. If the enterprise no longer exists, these assets cannot
be removed and sold at open market prices, but may just be left as benefit to an in-coming
buyer. Therefore, the normal approach is to spread the cost over a fixed number of years so
that the value reaches zero at the end of the final year. The salvage value for a processing
facility having a purchase value of $100,000, with an expected service life of 10 years, and
annual depreciation charge of $10,000 (10%) is zero at the end of Year 10 (Figure 26).
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Figure 26. Straight line depreciation.
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Diminishing Balance Depreciation
This method is generally applicable to machinery which can be traded-in or sold after a peri-
od of time. Therefore, it reflects a resale value if liquidated. In the diminishing balance
method, the depreciation charge is taken as a specific percentage of the purchase price in the
first year; the remaining balance represents a written down value for the asset. Subsequent
years apply the same percentage depreciation to the respective written down values. The
diminishing balance method using a fixed 25% annual depreciation charge for a plant having
a purchase price of $100,000 is illustrated in Figure 27. This method takes into account the
fact that a new asset looses value faster in the first few years than in the later years.
Deciding which of the two methods should be applied in a given situation depends on
the simplicity desired and the ease of trading in or selling the asset in question.
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Figure 27. Diminishing balance depreciation.

Effect of Inflation
Both the straight line and diminishing balance methods ignore the effects of inflation. As
explained earlier, the traditional idea of depreciation is to provide an untaxed reserve to help
replace assets as they wear out over time. Unfortunately, during periods of severe inflation
this principle becomes less valid. For instance, there may be cases when machines, which
are several years old, are sold at prices higher than their original cost. The price of new
machines may rise to such an extent that it becomes impossible to purchase a replacement
with the salvage value plus the depreciation reserve. Under these circumstances, deprecia-
tion only becomes relevant if inflation is taken into account to calculate the amount of
money that is going to be set aside.

Inflation accounting, however, requires more demanding data, on knowledge of cur-
rent replacement and trade-in values, than conventional ways of estimating depreciation.
Many entrepreneurs cannot afford time and trouble to follow this method of analysis.

Interest Charges
Interest rate applied on an asset depends on two factors:
* If the entrepreneur owes money on an asset for which payments are being made, the actu-
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al prevailing rate of interest is used in the calculation.

* An interest charge is still made for an asset that is bought and fully paid for, because
money tied up in an asset could otherwise be invested to yield a return. It is worth to
note that interest charged on an asset, which is paid for, is a fixed cost.

Average annual interest charges are calculated using the following relationship:

(Purchase Price - Salvage Value)

2

x Interest Rate

Insurance Cost

Insurance costs include any liability or replacement insurance carried on an asset. This is
often estimated as a percentage of the procurement price of the asset where the chosen per-
centage could represent a certain proportion, say 10% of the rate of interest. The choice of
insurance rate to apply is usually based on the probability of a real damage or loss and the
value of the item insured.

Repair and Maintenance Costs

A seed enterprise, which has a mechanized component, must ascertain easy availability of
spare parts and repair services locally. Alternatively, the enterprise may have to establish its
own repair service and provide training for staff involved in repairing and maintaining the
machines and equipment. A machine should be maintained to ensure that it performs effi-
ciently to reach optimum working life according to its designed features. This includes fol-
lowing service schedules (periodic adjustments and lubrication) based on the manufacturer’s
recommendations in the operating manual. Failure to adhere to these precautions could lead
to technical malfunction and result in high operating costs, accompanied with a shortening of
machine working life. Repair and maintenance costs are usually estimated as a percentage of
the purchase price of the asset. For working machines, such as seed processing plants, this
cost is often expressed on hourly basis. Repair and maintenance costs between 1 and 5% of
the purchase price per year are normal for most machines.

Fuel and Lubricant Costs

Enterprises may have machines which use fuel and lubricants. Fuel cost in say dollars/hour,
is the fuel consumed by the machine in liters/hour multiplied by the current fuel price in
$/liter. Lubricant costs/hour may be averaged to 10% of the comparable fuel costs.

Electrical Energy Cost

Many plants use electrical energy to process seed. Calculating the cost of this energy
requires some basic understanding of the principles of electricity. Every electrical appliance
or machine requires a specified amount of power (in watts) to do work. The amount of elec-
trical energy used is expressed in watt-hours (Wh), which is calculated by multiplying the
electrical power of the machine in watts (W) by the number of hours (h) electricity flows
through the machine. For commercial purposes, the kilowatt-hour (kWh) is the conventional
unit of electrical consumption, where one kilowatt equals 1000 watts. The amount of electri-
cal energy used can be represented by:
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_PxT
~ 1000
Where EE = Electrical energy (kWh), P = Power (W), T = Time (h)

EE

Since electricity is usually charged at the rate of, for instance, $/kWh, the cost of operating a
processing plant is easy to calculate by multiplying the total kWh by the cost in dollars per
kWh. The cost of electrical energy used per hour is calculated by multiplying the power of
the machine in kW by the rate charged per kWh.

Example: What will be the cost per hour to operate a 30000-watt processing plant if elec-
tricity costs $0.2/kWh?

Solution: Power of processing plant = 30000/1000 = 30kW
Cost per hour = 30 kW x 0.2 $/kW = $6

Seed Processing Cost

Owning a processing facility is usually a large capital investment for a seed enterprise.
Selecting the wrong type of processing plant can, therefore, have a serious effect on prof-
itability of the enterprise.

Criteria for Selecting Processing Facilities
Some criteria commonly used for selecting seed processing facilities include the following:
* Name of manufacturer
One important economic decision that a manager makes is selecting the components of
a processing plant from reputable manufacturers. Well-established and reputable com-

panies usually produce machines of good quality and durability. They possess suffi-
cient resources to offer efficient after-sales service including warranties and operating
information.

» Design features
Minor modifications in design may render a particular plant which is more suitable
than others for a given situation. Particular attention should be given to bulk, energy
consumption, types and range of sieves, indented cylinders, and aspirators to suit the
kinds of seeds to be processed and the contaminants to be removed. Operation safety
through, for instance, proper guarding of transmission and moving parts should be con-
sidered too. In cases where portable or mobile plants are needed, suitability for towing
transport has to be investigated. Generally, the more options a particular design can
offer, the greater the suitability of the plant for managers working under variable con-
ditions for which flexibility is important.

» Capacity and size
Timeliness is considerably important in selecting the optimum size of a processing
plant. A faster and more powerful plant may be needed in a situation where time is
crucial. The unit cost of operation is determined, primarily, by the power required and
the throughput. But the processing capacity has to be used to the optimum, both in
time (number of hours worked) and throughput to make it economical.
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* Repair and maintenance
All machines are liable to break down sometime in their working life. Buying a cheap
plant may not be economical if spare parts are difficult to get or are expensive to pur-
chase and replace. Therefore, in addition to quality and durability, the amount of time

and money that will be required to repair a machine, in case it breaks down. has to be
taken into account.

* FEase of operation
A processing facility should be well designed so that it is easy to operate and maintain.
When dealing with seed that is sensitive to mechanical damage, there should be a min-
imum mechanical or manual handling associated with the processing operation.

Classifying Processing Costs
Several elements contribute to the cost of owning and operating a seed processing facility.
The typical costs incurred can be divided into fixed and variable categories as already dis-
cussed.
» Fixed costs
These include purchase price of plant and equipment, depreciation, interest on invest-
ment, property taxes, shelter, insurance, and supervision salaries.
* Variable costs
These include costs of repairs and maintenance, fuel/power, lubricants, labor, and
materials (bags, seed dressing, twine).

The owner has to pay the fixed costs regardless of whether the plant is used or not. The
total of these fixed costs represents the annual ownership cost of the plant. This ownership
cost can be expressed as a percentage of the purchase price of the machine. Variable costs
(often referred to as operating costs), on the other hand, are only taken into account when the
plant is in operation. The total operating cost in dollars per hour, therefore comprises the
sum of all the variable cost elements mentioned above. To estimate the processing cost of
seed. the total annual cost of the processing plant must be determined. This annual cost is the
sum of the annual ownership cost (total fixed costs) in dollars per year and the total operat-
ing costs (total variable costs) expressed in dollars per hour. The total operating costs in dol-
lars per hour can be converted to dollars per year (to correspond to the case of the annual
ownership cost), by multiplying this amount by the annual use in hours known for the plant.
The annual use in hours is estimated using the example in Table 11.

Table 11. Annual use of a seed processing plant.

Season Working Shifts/day  Working Working Working
days hours/shift ~ hours/day hours/season
....................................................................... Number

Major 150 2 4 8 1200

Minor 50 I 4 4 200

Total per year 200 1400

- 102 -



The annual use relates to the effective processing season, which is normally the period
between the dates of seed harvesting and the planting time. The effective annual use of a
plant excludes the time lost in cleaning machines between varieties, time for repair and
maintenance, holiday periods, etc. After estimating the annual use in hours, the next step is
to calculate the cost of processing seed per unit, that is, one tonne of wheat. To do this, the
cost of processing per hour is first determined and then this value is converted into the cost
per tonne based on the throughput capacity of the plant. Consider a processing plant with
the following specifications as an example:

A. Information known

Purchase price: $110000 Economic life (L): 20 years
Price of building: $ 40000 Salvage value (S): 4500
Total new price (P): $150000 Working days/year: 200
Interest on capital (IR): 12% Working hours/year or annual use (U): 1400
Power: 250000W  Capacity of plant: 2 t/hr

An example of the cost calculations involved is outlined in Table 12.

Table 12. Example of cost calculations in seed processing.

Cost description Calculation method Amount ($)

B. Fixed cost (per year)

Depreciation (150000-4500)/20 7275.00
Interest IR = 12% per annum (150000-4500) x 0.5 x 0.12 8730.00
Insurance (P) x (IR/10) 150000 x 0.012 1800.00
Salaries: two operators @ $1000/month (1000 x 12) 12000.00
Sub total per year 29805.00
Total fixed cost/hour 29805/1400 21.29

C. Variable cost (per hour)

Repairs and maintenance 3%P/U (150000 x 0.03)/1,400 3:21
Electrical energy @ $0.2 per kWh 250 x 0.2 50.00
Oil and grease 1% energy cost 250 x 0.2 x 0.01 0.50
Wages of two casuals @ $2/tonne/0.5 h (2/0.5) x 1 4.00
Total operating cost/hour 57.71
Total processing cost/hour 2129+ 5771 79.00
Processing cost/tonne raw seed 7972 39.50
Cost/tonne clean seed, if rejects = 12% 79/(2-12%2)=79/1.76 44.89
An entrepreneur who is interested in hiring a processing facility needs to know the unit cost

of processing seed. If the plant in this example was leased for custom processing at a rate of
$50 per tonne of raw seed, the profit per tonne would be 50 - 39.50 = $10.50. The profit of
10.50 x 2 x 1400 per year equals $29,400. Return on the initial investment, after providing
for depreciation and interest, would equal 19.6% (i.e.. 29400/150000). If this plant is owned
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by an enterprise, which processes its own seed, the cost of processing, including the rejects
(i.e., $44.89/tonne) should be charged. The re-sale value of the rejects will be used to offset
the cost of processing.

Use of Processing Capacity

The cost of seed processed depends, to an extent, on the use of processing capacities. Total
costs are divided by the annual use (effective hours worked during a year) to obtain the cost
per hour. This means that the more hours worked, the less the processing cost per hour is,
and correspondingly the less the cost per tonne of seed processed. To select a machine of
appropriate capacity, it is important to determine the annual use in hours and the estimated
total quantity of seed to be processed. If the annual use is 1500 hours and the total through-
put is 1,500 tonnes, the capacity of plant required should be:

1,500

———= [ tonne per hour
1,500

[t is often a mistake to construct very large processing plants with excess capacity, when
there may not be sufficient seed to enable optimum use of such facilities. Consider the case
of a country with several plants, for which the total hourly capacity is 25 tonnes per hour.
Assuming these plants can work 200 days in a year at one shift of 8 hours per day, the total
amount of seed required for optimum use of processing facilities is given by:

25 x 200 x 8 = 40,000 tonnes.
In case the national output is only 15,000 tonnes, then, the total capacity actually required is
given by:

Total output in tonnes 15,00

= = 9.4 tonnes per hour
Annual use in hour 1,600

Therefore, there is an excess capacity equivalent to processing an additional amount of
25.000 tonnes. Similarly, we can express this wasted machine capacity in tonnes per hour
by dividing the unused throughput in tonnes by the annual use in hours, as shown below:

Unused throughput 25,000
Excess capacity = = ———— = 5.6 tonnes/hour
Annual use 1,600

Note that processing 15,000 tonnes using 25 tonnes per hour total capacity requires only 600
hours of working time and not 1,600 hours. Since less than half the available capacity is
used, the cost of processing each tonne also rises, since total actual costs are divided by 600
hours and not 1,600 hours.

Break-even Analysis in Seed Processing

The break-even analysis can be used to assess the financial viability of different processing
options. In a situation where it is possible to hire seed cleaning services. the break-even
analysis helps an entrepreneur to estimate whether owning a processing facility is more prof-
itable than hiring one, when annual use is at a specific level. In this regard, the break-even
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point is the number of tonnes of seed processed for which the costs of owning a plant are the
same as the costs of hiring services to do the same job. Considering the above example of a
processing plant with the an annual fixed cost of $29805 and an operating cost of $57.71 per
hour, the total annual cost will be given by: $29805 + ($28.86 x tonnes of seed processed
per year). Note that $57.71 per hour equals 57.71/2 or $28.86 per tonne, since the effective
capacity of the plant is two tonnes per hour. The total annual cost and the cost per tonne for
different quantities of seed processed per year are shown in Table 13.

Table 13. Annual use and cost for seed processing.

Tonnes of seed Total annual cost of Cost/tonne of seed
processed/annum processing in $ in$
50 31248 624.96
100 32691 326.91
150 34134 227.56
200 35577 177.86
250 37020 148.08
300 38463 128.21
500 44235 88.47
1000 58665 58.67
1500 73095 48.73
2000 87525 43.76
2500 101955 40.78
3000 116385 38.8

The analysis in Table 13 shows that the cost per tonne decreases as the number of tonnes
processed per annum increases. This is because the fixed costs of the plant, which are inde-
pendent of use, are spread over more tonnes of seed. Plotting the cost per tonne of seed
against the number of tonnes of seed processed produces a cost curve illustrated in Figure
28. Taking into account the total fixed costs per annum (FC), the total variable cost (operat-
ing cost) per hour (VCh), the rate of custom hiring per tonne (CR,), and the annual break-
even number of tonnes (n), the total cost for own processing will be equal to the total cost
for custom hiring represented as:

FC + nVC;, = nCR, [Eq. 1]
Note that since the effective capacity of the plant is two tonnes per hour, the variable cost
per tonne will be represented by:

VC, = VC/2 = 0.5VC;,.
Equation 1 can be re-written as:

FC + 0.5nVC;, = nCR, [Eq. 2]
Therefore, n = FC/(CR, - 0.5VC}) [Eq. 3]

The following values are substituted into Equation 3 to give the break-even point:
FC = §29805/year, CR, = $50/tonne, VC}, = $57.71/hour = $57.71/2/tonne

Break-even point (n) = 29805/50 - 28.860 = 29805/21.14 = 1410 tonnes
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Figure 28. Processing cost curve and break-even points.

Using the same Equation 3, if CR, = $100 per tonne, the value of n becomes 419 tonnes.

These calculations indicate that, it is ideally more economical to hire processing services at
$50 per tonne to process 1410 tonnes of seed per annum, than owning a plant to do the
same. However, to process 1500 tonnes or more per annum, it is economically better to own
a plant to do the processing operation. It can be seen that the break-even level falls to 419
tonnes for a custom-hiring rate of $100 per tonne. This shows that break-even points are
lower when hiring rates are higher; thus they require less seed to be processed to break even.
Therefore, private operators can charge only up to a certain level beyond which hiring is no
longer profitable, since managers will decide to purchase plants and clean their own seed.

Although for economic analysis custom hiring is a theoretical alternative, in practice it
may not exist. Even where it does, other factors have to be taken into account when making
a choice in a particular situation.

Advantages of Hiring

e At busy times, the custom operator does processing, leaving the producer to concentrate
on other activities such as crop husbandry.

* The producer can choose between operators and select those with modern machines, tech-
niques, and skills.

« Whilst the producer incurs no fixed or ownership costs, the operator at the same time
takes care of repairs, maintenance, materials, labor, and supervision costs. The cost of
owning a plant can be invested in other more profitable ventures.

* A producer with a small output can benefit from economies of scale offered by a large
operator.

Limitations to Hiring

 There may not be sufficient commitment on the part of the operator to ensure that
machines are well cleaned between operations. Therefore, There is a greater possibility of
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admixture with seed of other crops or varieties.

« The cost a producer incurs in processing large quantities of seed annually may exceed the
cost of owning a processing plant.

« The timeliness and flexibility in processing for a producer with a small output may be
adversely affected, since operators usually tend to prefer large jobs to small ones. This
delay could result in losses for the producer.

« The absence of direct supervision means the producer cannot directly monitor the quality
of work done.

Ways to Reduce Costs in Seed Processing

Managers have to follow certain practices and take necessary precautions to keep the fixed

(ownership) and variable (operating) costs of processing at reasonable levels. The following

are suggested:

« Choice of components of a processing line is very important, since the initial cost of a
plant is a major factor in determining the size of the fixed cost (depreciation) as well as
other aspects of the operating cost. The plant has to match the needs of the enterprise. In
certain situations, buying second hand equipment may be a worthwhile economic deci-
sion.

« A manager should ensure that there is sufficient work available to exploit optimum eco-
nomic potential of the plant since the greater the quantity of seed processed in a year, the
lower the cost per tonne. This could be done by (i) putting the plant under custom hire,
(i) joint ownership, or (iii) increasing the amount of seed produced.

* Since the operating cost is estimated using throughput per hour, the time required to per-
form any given operation is important. For instance, the time lost in feeding the plant
with raw seed can be avoided by using the correct size of hoppers and if these are filled
as quickly as possible using appropriate conveying or loading mechanism. However,
reducing running time, by processing too quickly, can lead to mechanical damage of the
seed. Correct design of complementary equipment such as seed hoppers, conveyor belts,
storage bins, etc. is therefore, very important. Rigorous checking and repair work, if car-
ried out during the off-season, can help reduce stoppage times during the peak period.

* To ensure that a plant performs efficiently and lasts as long as possible, the following pre-
cautions should be taken:

- Carry out recommended maintenance on schedule.

- Use trained and skilled operators.

- Avoid overloading of the components.

- Use proper shelter to protect the equipment from unfavorable weather conditions and
other damaging agents.

Storage Cost
After harvest, stocks of seed are often held at a number of locations or points as the seed
moves through the distribution and marketing channels. Farmers, merchants, and seed enter-
prises hold stock of seed in inventory before transferring it to another location or use in the
marketing system.

The primary aim of storage is to maintain the germination capacity of the seed stock from
the time it enters the store until the time it is withdrawn for planting or transferred to another
location. After processing, seed stocks (a form of working capital) are normally held tem-
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porarily in store until the next planting season. Working stocks are necessary to ensure that
the farmer receives the desired quantities of good seed at the right time.

During storage, the marginal revenue should be equal to or exceed the marginal cost of
keeping the seed in store. The marginal revenue is essentially the difference between the
price of the seed at the time it enters the warehouse and the sale price when it leaves the
store. The marginal cost of storage, on the other hand, involves the cost of storage space and
the cost of handling/maintaining the quality of a unit of seed during the storage period.

A manager may choose between two means of storing seed, either in a store that is owned
by the business or in a specialized storage agency for a fee. In both situations, the manager
retains ownership of the seed and will choose to continue retaining this ownership as long as
he or she expects that the benefits of storage (in terms of a higher expected selling price)
exceeds costs of storing the seed. When non-infested seed, which has been dried to safe
moisture content, is put in store, the costs of maintaining quality are likely to be low. These
will rise and losses are likely to occur if infested seed or seed of high moisture content is put
in storage. Such seed must be removed for further drying. Infested seed has to be moni-
tored frequently, sampled, and fumigated. The cost of storing seed per tonne depends on
several factors: the type and quantity of seed stored, the size of the seed storage facility, and
the use or annual capacity of the storage facility.

Types of Storage Costs
Storage costs can be divided into fixed and variable components.
Fixed Storage Costs
These are direct costs which do not depend on the amount of seed stored or on the period of
storage. Therefore, the greater the throughput per annum through a storage facility is, the
lower the cost per unit of seed will be since the fixed cost is spread over a larger quantity of
seed. Fixed costs of seed storage comprise the following:
* Interest on capital investments
» Insurance costs on capital
» Depreciation
* Repair and maintenance costs
* Administrative expenses

The interest charge depends on the rate at which the capital is borrowed. Interest charges,
together with the depreciation charge, may constitute the largest components of fixed storage
COsts.

Variable Storage Costs

The costs of operating a seed store generally include the following:

» Interest on stock of seed (working capital) and consumables, which could be highly vari-
able especially in situations where interest on working capital varies directly with pre‘vail-
ing rates of interest. This interest represents the opportunity cost of holding stocks of
final processed seed. Therefore, It is important for a seed merchant to assess the turnover
of different types of seed so as to avoid keeping capital locked up in stocks. ‘Thc h.an-
dling frequency, which is equivalent to the length of time a particular kind of seed is kept
in storage, should be kept as short as possible, and the total quantity of seed stored should
be increased to benefit from economies of scale.
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« Insurance premium on inventory, which is expressed in $ per unit per year, is based on
the average cost of inventory on hand.

« Inspection and sampling fees, which are charged by a seed certification agency (expressed
in $ per unit inspected or certified).

« The costs of electricity, which may be quite considerable, in some cases, require close
monitoring and supervision. An example of this is the case of storing a commodity such
as potato seed, because of the need to maintain low temperatures during certain periods to
prevent sprouting. At other times (such as the period just before release from store for
planting), there may be a need to raise the storage temperature. The manager of such a
storage facility needs to be effective in regulating the use of electricity to suit storage
requirements and save running costs as necessary.

* Wages

* Miscellaneous expenses

Risk Premium

This is an indirect storage cost. It is the risk of a price fall resulting from holding stock over
time. The risk premium results from holding stock with the uncertain expectation of a higher
seed price.  Carrying stock over from one year to the next is a source of risk for seed
enterprises. While some may hold carryover stock due to unexpected changes in seasonal
pattern or unexpected market conditions, others may be motivated to do the same with
expecting high prices.

In many situations, seed enterprises minimize risks associated with carryover stock by
choosing not to chemically treat all processed stock, if such seed could be sold finally as
grain. Therefore, seed should be treated on demand when delivery and payment are certain.
In cases where carryover stock is substantial, it is important that such stock is valued at a
realistic price. It would be misleading and financially damaging if business estimates
turnover using current seed prices when the stock may only be worth lower grain prices.

Calculating Cost of Storage

A method of calculating storage costs is illustrated with the following example (see also
Table 14).

Consider a storage facility which holds its maximum storage capacity of 100,000 bags
maize seed weighing 50 kg each. The capital investment is $300,000 with an economic life
of 50 years. Assume the cost of repair/maintenance at 3% of purchase value of asset, insur-
ance on investment as 1.5%, interest on capital as 17%, and total administrative expenses
as $15000. Let interest on inventory (working capital) be 15% per tonne, insurance on
inventory be 1% per tonne, and other variable costs (casual labor, inspection and sampling,
power and lighting and miscellaneous expenses) equal $20,000. The procurement price of
seed is $60 per tonne and the final selling price is $100 per tonne.
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Table 14. Calculating the cost of storage.

Cost description Cost for one Storage period (months)
month of storage
1 2 3
Seed stored in tonnes (105x50)/1000 5000 5000 5000
Fixed Cost (in $/tonne)
Depreciation 30x104/(50x12x5000) 0.10 0.20 0.30
Repair cost (30x104%0.03)/(12x5000) 0.15 030 045
Insurance on capital (30x104%x0.015)/(12x5000) 0.08 0.16 024
Interest on capital (30x104x0.177°0.5)/(12x5000) 0.34 086 1.29
Administrative expenses 15%103/(12x5000) 0.25 050 0.75
Total fixed cost 1.01 202 3.03
Variable Cost($/tonne)
Interest on inventory (100x0.15)/12 1.25 250 375
Insurance on inventory (100x0.001)/12 0.008 0.016 0.024
Miscellaneous expenses 2x10%/(12x5000) 0.33 0.66 099
Total variable cost 1.59 3.18 4.77
Total storage cost ($/tonne) 2.60 520 7.80

Economies of Scale in Seed Storage

Variable costs depend on the length of time seed is stored, with longer periods of storage

associated with higher variable costs. However, since these costs do not necessarily vary in

a linear manner with the volume of seed stored, there are obvious economies of scale in vari-

able costs associated with the quantity of seed stored. Economies of scale in seed storage

can be explained in two ways:

» For a given storage facility and a given seed crop, the cost per tonne decreases as annual
throughput increases, because the fixed costs are spread over larger quantities of seed.
The decreasing costs are also partly accounted for by variable costs which do not increase
linearly with the volume of seed stored (Figure 29).

« For storage facilities of different sizes, the cost of storage per tonne declines when the
size increases, assuming maximum throughput and optimum use of storage space (Figure
29). At maximum capacity, the storage costs per tonne in the 500, 1000, and 1500 tonnes
stores warehouses are 1.20, 1.15, and 1 dollars, respectively. Large storage facilities, with
high inventories, permit increased specialization, which result in lower costs per unit of
seed stored.

The reasoning behind the concept of economies of scale in seed storage is illustrated in
Table 15. If the throughput in this example increases to 180,000 bags or 9,000 tonnes of
seed per annum, the fixed cost per tonne falls rapidly in all cases, since the total fixed cost,
which remains the same, is distributed over a larger quantity of seed. It can also be seen that,
the variable cost does not necessarily increase in direct proportion with the volume of seed.
It partly accounts for the declining value of total storage cost per tonne of seed.
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Table 15. Economies of scale in seed storage.
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Storage cost curves for seed warehouses of different capacity.

Cost description

Cost calculated for a
month of storage

Storage (months)

Seed stored in tonnes
Fixed Cost (in $/tonne)
Depreciation
Repair cost
Insurance on capital
Interest on capital
Administrative expenses
Total fixed cost
Variable Cost (in $/tonne)
Interest on inventory
[nsurance on inventory
Other variable costs
Total variable cost
Total storage cost ($/tonne)

(18x10x50)/1000

30 104/(50%12x9000)

(30x 104x0.03)/(12x9000)
(30x104x0.015)/(12x9000)
30x104%0.17x0.5)/(12x9000)
(15%103/(12x9000)

(100x0.15)/12
(100x0.001)/12
2x104/(12x5000)

1 2 3
9000 9000 9000
0.06 0.12  0.18
0.08 0.16  0.24
0.04 0.08  0.12
0.24 048 072
0.14 028 042
0.56 1.12 1.68
1.25 2500 375
0.008 0.016 0.24
0.33 0.66  0.99
1.59 3.18 477
2.15 430 645

A conclusion from the above analysis is that for any given situation, the seed storage
facility should be as large as possible and should be well used to achieve minimum cost per
tonne. Although it is not advisable to have excess capacity without the required throughput,
the size of a warchouse must correspond to sufficient quantity of seed needed to operate the

facility efficiently.
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To enable efficient use in certain situations, the warchouse needs to be located in a region
where it can draw seed from contract growers within a wide geographic radius. In other
cases, it may be cheaper to buy short-term storage to keep raw seed while awaiting process-
ing and final storage. Seed stores are hardly ever fully used because of seasonality in pro-
duction and distribution. However, a storage facility, which operates well below optimum
capacity. can incur high costs per unit. So, the most critical factor in determining unit cost
of storage is the extent to which storage space is used.

Consider a store for which the cost of storing seed amounts to $1 per tonne when the stor-
age space is optimally used in the year. If the available space is used for only six months,
the cost per tonne of seed stored will rise to $2. If the space is half filled with seed for six
months, the cost may still rise further to $4 per tonne. Furthermore, from Figure 29, it could
also be seen that if the 1000-tonne warehouse holds the maximum throughput of 1000 tonnes
per year, this will cost $1.15/t. The price will rise to about $2.20/t if this same volume of
seed per year is kept in the 1500-tonne warehouse, since 1000 tonnes corresponds to less
than the throughput capacity of the 1500-tonne storage facility per year. Renting storage
space can be a good source of income if an enterprise cannot use available space with its
own products during less busy periods. For instance, a cold store for potato seed could be
rented to producers of perishable fruits if these products are harvested at a time when pota-
toes have already been issued for planting.

Marketing Cost

As an internal activity within the enterprise, marketing is the ability to: (i) determine what is
actually happening in the seed market-place, (ii) influence the nature of such events (e.g.,
through advertising, promotional campaigns, extension, field days, on-farm demonstrations,
etc.), and (iii) adapt the product and marketing effort to changing circumstances. In other
words, the marketing department studies conditions prevailing in the market, and then,
informs the production department about what seed-using farmers need. Marketing is, there-
fore, an active occupation which involves promoting the use of seed produced by the
enterprise. Marketing extends beyond the physical and logistical exercise of getting seed to
the right place at the right time. This is a process referred to as seed distribution, which is
just one component of the total marketing function. Seed distribution involves a considerable
amount of logistic planning in terms of transport infrastructure and interim storage.

Marketing Management

What actually happens in practice is that many seed organizations take on a rather passive
role. They endeavor to improve their marketing management by reacting to signals which
they receive from the market place. In other words. they use information which has been
gathered from the market place to decide on which seed to produce, how to produce it, when
to produce it, how to package it, when to sell it, and to whom to sell it. But, the key issue in
an enterprise is to link marketing to production planning. This link is a vital element in any
commercial seed company.

To begin with, it is important for a business to choose between becoming actively
involved in trying to influence events and merely seeking to react to them. The choice of
alternative strategy depends on desired objectives and efficiency considerations. As already
mentioned, marketers often play down their role in trying to influence events in the market
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place. However, an enterprise becomes active in influencing events if the objective is to
increase market share or expand market opportunities. Efficiency is considered vital here,
since it defines moving seed from producers to users at the lowest cost acceptable to the
seed-using farmers.

Finding out the relevant prices and evaluating markets are often costly activities. Itis
unwise to invest resources into collecting information which is of limited value. Similarly,
the market potential has to be assessed before spending heavily on advertising and promo-
tion as these often drive up seed prices. But for a small enterprise, local intelligence and
promotion may not be too costly or difficult. In developing countries, there is usually a need
for governments to provide information as a public good. Even where such information is
available, market research is still required to analyze existing information in the light of spe-
cific problems or needs.

Relationship between Production and Marketing
There is a very close relationship, or an interaction, between what the sellers and users of
seed do. Everyone involved in the business seeks to add value to the seed. As it moves
along the production-distribution chain the form and value of the seed changes.

The plans for seed marketing begin at the farm level (e.g., varieties placed on contract).
In a commercial situation, the grower's contract is based on production plans made by the
seed enterprise to meet certain demands and market prospects. The raw seed produced by the
grower requires some mechanical processing to transform it into a final form suitable for
farmers to use. They include the following:
* Location

There is need to move the seed from its point of production. In this way, transportation

transforms the seed in its physical location.

o Time
The seed crop is harvested at a specific time but not used at that time. Therefore, there is
need to store the annual production of seed to transform it into a regular flow to meet
demand spread throughout the planting time.

*  Quality
The raw seed is mixed with unwanted material (e.g., weed seeds, stones, straw, etc.)
which should be removed. Then, there is a need to process the seed.

e Payment
Seed growers usually need immediate payment after delivering raw seed. There is, there-
fore, need for financing to pay in advance. There is a risk is associated with financine.
The normal expectation is that all raw seed procured will be sold later, at a higher prﬂ:c.
to the next stage in the chain. This may not always be the case, and losses COII[d incur.

A!] decisions regarding what to produce, how much to produce, when and to whom to
sell, in what packaging form, and how are ultimately marketing decisions. All production
activities and decisions ultimately serve marketing needs in terms of quantity, quality, and
cosl. ) ‘
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Problems of Seed Marketing

* Bulkiness
Seeds of some crops occupy large volumes and have a high weight-to-value ratio.
Transport and storage costs may be high in these species.

* Living product
Since seed is living, it can deteriorate when kept under sub-optimal conditions; therefore
it needs to be transported relatively quickly, especiallyl in hot humid climates.

* Seasonal production and needs
There may be heavy demand for storage since harvest may occur once a year. After har-
vest, the seed needs to be stored for use much later in the year. There is a need for work-
ing capital to finance purchase which will be locked up in stock until the sales time.

* Average size of production units
In some cases, a large number of growers may produce seed, each selling a small quanti-
ty. Therefore, there is a transport problem in aggregating these into bigger quantities.

* Competition from farm-saved seed
It may be difficult to organize an efficient marketing where farmers strongly believe they
have to save their own seed.

Demand Assessment

Assessing the true demand for seed is critical to a seed enterprise. However, factors, which
determine seed use, are complex since sometimes they are difficult to measure and quantify.
These factors include price, frequency of purchase, quality, and promotion/awareness.

In many situations, estimates of seed requirements are based on planted areas, recom-
mended seed rates, and national seed replacement rates (theoretical demand or total seed
supply). This is a simple approach that produces theoretical estimates which are often of
limited use. A better alternative is to assess effective seed demand, which takes account of
past experience and efforts in promoting sales.

Estimating a market demand is relatively easier for hybrid seed than for self-pollinated
crops, since seeds of hybrids are usually replaced each year. On the other hand, demand for
seed of self-pollinated crops depends greatly on replacement rates, which are difficult to
determine. High replacement rates are sometimes encouraged in national programs to intro-
duce new varieties quickly, and to provide smallholders with clean and treated seed. To do
this, seed may be offered cheap or included in a credit package. In some circumstances,
high replacement rates may be a waste of resources since the same national output level
could be maintained using a far lower replacement rate. This is a 'policy decision’ which usu-
ally lacks a clear technical justification.

For self-pollinated crops, in particular, price elasticity of demand is considered important
when setting seed prices (Figure 30). The demand (D) for certified seed is relatively elastic
(line D,), if the substitute in the form of farm-saved seed is close in yield and quality charac-
teristics. This means that a moderate increase in the price (P) of certified seed, from P, to
P.. could highly drop the quantity (Q) of seed purchased (from Q, to Q,), since farmers may
choose to use their own seed.

There is. therefore, a limit on how much enterprises can charge for certified seed of these
crops. Demand is less elastic (line D)), if certified seed is outstandingly superior or where

farmers are obliged to purchase, as in the case of hybrids. In this case, the same moderate
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increase in price from P1 to P2 results in a far smaller drop in the quantity of seed demanded
(from Q, to Q,).

For crops with high sowing rate (e.g., groundnuts), farmers become reluctant to buy
expensive seed as this constitutes a major component in the costs of production. Conversely,
those with a low seed rate, such as sorghum, millet, or sesame, may be less sensitive to
price. In the case of forages, the demand for seed is a derived demand since it depends on
the expected benefits from growing the forage crop. The demand for forage seed will grow
as farmers turn increasingly to the use of forages to expand their areas. The decision of
farmers to adopt forages will also depend on the awareness of benefits from increased ani-
mal production, improved soil fertility, or erosion control. The important point here is that
one can only attempt to assess the demand for forage seed, if there is awareness about the
use of improved forages in the first place.

Price

Qs Qs

Quantity of seed demanded

Figure 30. Price elasticity of demand for self-pollinating crops.

Estimating the Selling Price of Seed

As seed flows from the multiplication field through the seed enterprise to the end user, its
form changes, and so does the value at the various stages of transaction. A typical seed pro-
duction-distribution-use chain is represented in Figure 31. The seed obtained from the grow-
er is processed and stored by the seed enterprise before it reaches the wholesaler, who.gin
turn, passes it on to the retailer who finally sells to the farmer who uses it for planting. The
seed transaction ends here, although farmers may retain seed from subsequent harvc&‘{s and
exchange its among themselves as well as sell grain to final consumers.

An cnl_crprise should prepare a cost sheet when calculating the price for certified seed.
These estimates will include all direct and indirect expenditure to determine the true cost.
The cost of seed per unit is, then, determined by dividing the total cost by the volume of
seed produced. Table 16 is a simple cost sheet which summarizes estimates of costs and
E‘clums‘. from the sale of certified seed of wheat by the Ethiopian Seed Enterprise (ESF) dur-
ing the 1996/97 season. )
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Figure 31. Seed production-distribution-use chain.

Table 16. Marketing cost of certified wheat seed in Ethiopia.

Description Amount in Ethiopian  Cost price
Birr (EB)7/100kg (%)
Seed Acquisition Cost
1. Procurement cost 157.50 79.8
2. Packing materials cost 7.65
3. Transportation cost 8.39
4. Unloading and moving cost 1.34
5. Sub-total cost of unclean seed (1+2+3+4) 174.88 88.7
6. Cost recovery of sales of by-products (rejects) 5.20
7. Cost recovery from sales of used bags 4.00
8. Sub-total cost recovered from unclean 9.20
seed procured (647)
9. Net acquisition cost of seed (5-8) 165.68 84
Variable Cost (Processing)
10.Packing materials cost of clean seed 3l
11.Seed tag cost of clean seed 0.04
12.Moving and loading cost of clean seed 1.07
13.Sub-total of packing, tags, moving 8.68 4.4
and loading cost (10+11+12)
14.Cost of seed, packing material, tags, moving 174.36
and loading (9+13)
Overhead Cost
I5.Fixed overhead cost 20.70 10.5
16. Variable overhead cost 3.17 1.6
17.Sub-total overhead cost (15+16) 23.87 12.1
18.Cost recovery from cleaning services 0.97
19.Net overhead cost (17-18) 22.90 11.6
20.Break-even or cost price of seed (14+19) 197.26 100

 USS 1 =0.146 EB; 1998 official rate.
Source: Ethiopian Seed Enterprise, Addis Ababa, Ethiopia
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The fixed and variable overheads, mentioned in Table 16, comprise costs of several items
including the following:

Fixed Overhead Costs
* Depreciation
* Property taxes
* Insurance
* Property maintenance
» Bank charges
« Salaries
* Fees
« Administrative and general expenses (advertisement and promotion, posts and telecom-
munications. license and registration, computer services, uniform and clothing, office
supplies, etc.)
Variable Overhead Costs
» Interest on working capital
» Wages of casual labor
« Utilities
* Machinery repairs

The “cost-plus’ pricing method is commonly used if seed prices are set commercially. This
estimates the various components of costs (variable, overhead, and capital costs) to arrive to
a cost price or break-even price. A profit margin is added to the total cost to arrive at a base
or selling price.

The break-even, or cost price, covers all costs of the enterprise. but does not include any
profit margin. Once profit is added. the price of the seed increases. The cost price is basi-
cally the sum of the net acquisition cost of unclean seed, the variable cost of cleaning the
seed and the net overhead cost.

One of the most significant variable costs incurred by seed enterprises is the cost of pur-
chasing raw seed from contract growers. For the same crop, this cost does not normally dif-
fer greatly between enterprises. Market intermediaries incur costs that relate mainly to stor-
age, transport, wages of sales staff, and administrative overheads. For agents, a sale com-
mission 1s a fee that should cover any costs plus a reasonable profit.

There are often differences in fixed cost arising mainly from costs of capital investments
and research. Large enterprises tend to have higher fixed costs because of investment in
research (such as variety development) and the cost of specialized staff. Small-scale enter-
prises can easily enter the market for self-pollinated crops by purchasing foundation seed
from the public sector and multiplying it through contract growers.

This ease of entry enhances competition so that the price of self-pollinated seed often
reflects the marginal cost of production (the cost required to produce an extra unit of seed).
For self-pollinating cereals, the grain price forms the basic production cost. This price is
usually increased by a quality premium to compensate for additional costs to the seed pro-
ducers (roguing, seed handling, etc.).

In the specific context of a free and competitive market, the forces of demand (D) and
supply (S) should bring about equilibrium in price (P). The equilibrium price is the price at
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which the quantity of grain demanded equals that supplied as illustrated theoretically in
Figure 32. One of the key assumptions of the perfectly competitive model is that perfect
knowledge of prices, information, and all relevant circumstances in the system exists.

Equilibrium

/ point
Prite(P) kecesununmnas

1
1
1
1
]
1
1
1
]
1
1
1
1

Quantity of seed (Q)
Figure 32. Supply, demand, and equilibrium pricing.

However, when there are constraints such as poor infrastructure and limited awareness
about the value of improved seed, the free market economy may not assist a rapid develop-
ment of the seed industry. Under these circumstances, government should intervene to facil-
itate available market information, improve infrastructure, and encourage greater mobility of
factors of production. But regardless of creating awareness among farmers, their perceived
value of improved seed becomes an overriding factor in adoption, particularly when quality
of the product is in doubt.

For pricing hybrid seed, the lower price of open-pollinated seed could be used as a basis.
When the price of open-pollinated seed increases, it is possible to set a higher price for
hybrid seed. However, as the yield difference between hybrid grain and open-pollinated
grain narrows, so does the price difference between hybrid and open-pollinated seed. For
the price of hybrid seed to be set higher, its yield advantage must surpass that of open-polli-
nated seed by a large enough margin, which is sufficient to cover the high costs usually asso-
ciated with cultivating hybrid seed.

Marketing Margins

A margin is the difference between the value of an equivalent unit quantity of seed, at one
stage, and another in the production-distribution chain. This means that the total margin is
the difference between the price received by a contract grower and the final retail price paid
by the end user. Defined in this way, the margin of an enterprise can be regarded as an
equivalent to the costs incurred for processing, storage, and marketing services that are
applied to the seed. The prices paid for the seed should normally cover both the costs
incurred in providing these services and any net profits that are earned.

[n many cases, the seed goes through market intermediaries before it finally reaches the
farmer who buys it for planting. The value of the seed changes since intermediaries, at
every stage, incur costs and expect to earn some margin. The cost of the seed, therefore,
builds up as it passes along the chain. Some enterprises may sell direly to seed users, with
no intermediary in between. In this case, the difference between the cost price and the sell-
ing price represents the actual margin enterprises earn per unit of sold seed. These intermedi-
aries buy seed expecting to sell it at future prices, which will cover costs and leaving some
profit. The desire of all intermediaries to make a profit increases the total cost of marketing
the seed. Since the main objective is to make seed affordable to farmers, an efficient supply
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system can, then. be regarded as one that moves seed from producers to final users at the
lowest cost. This cost should be consistent with the provision of services that the users desire
and are prepared to pay for. These services include cleaning, treatment, packaging, trans-
port, storage, and marketing.

Growers, processors, wholesalers, and retailers all need to have a precise idea of the costs
they incur, and how these costs influence the expected selling price of seed and the profit
they make at that point. There are important financial management issues to consider. if
some of the cost items need to be financed by loans from external sources. The timing of
such loans and the terms of payment. including interest, may have important financial impli-
cations on the business.

Margins Earned in the Chain

The actual margins earned in a production-distribution chain using the Ethiopian Seed
Enterprise procurement price of 157.50 Ethiopian birr (EB) and break-even price of
EB197.26 are shown in Table 17, assuming 20% grower margin, 10% ESE profit margin,
8% wholesale margin, and 5% retail margin.

Table 17. Selling prices of seed at various stages of marketing (Ethiopian birr/100 kg).

Seed grower’s cost 131.25 Wholesale margin 17.36
ESE procurement price 157.50 Wholesale margin 8%
Seed grower’s margin 26.25 Wholesale selling price 234.36
Seed grower’s margin 20%

ESE cost price 197.26 Retail margin 11.64
ESE cost margin 39.76 Retail margin 5%
ESE cost margin 25% Retail selling price 246
ESE profit margin 19.74

ESE profit margin 10%

Selling price ex-ESE 217

In other words, margins earned at each marketing stage are expressed as a percentage of the
costs incurred by the intermediary at that stage (Table 17). For instance, 5% retail margin =
(retail price - wholesale price)/(wholesale price). Margins earned at different stages from the
grower to the final user of seed can be better visualized as illustrated in Figure 33 using esti-
mates presented in Table 17.

Margins are sometimes presented as a percentage of the retail price, thus representing the
share of the retail price going to the intermediary concerned. The growers' share is repre-
sented as (grower margin)/(retail price) = 100 (26.25/246) = 10.7%. The difference in the

Grower Grower Enterprise Enterprise ~ Wholesaler Retailer
l 26.25 | 39.76 19.74 17.36 11.64 ' SEED
Stage A Stage B I Stage C Stage D Stage E > USER
Grower margin=20% | Enterprise cost margin = 25% Profit margin=10% | Wholesale ’ Retail ,
) margin=§% margin=5%
131.25 157.50 197.26 217 234.35 h 246

Figure 33. Margins at different stages of marketing from grower to seed user (Ethiopian birr).
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price per unit (quintal) of certified seed between the contract farm and the retail stage is the
overall margin per unit (unit margin or price spread = EB114.75). It is often expressed as a
percentage of the retail price (the percentage margin = 47%). Provided the total volume of
certified seed sold is known, this total quantity, multiplied by the unit margin, will give the
appropriate aggregate margin for certified seed.

A temporary rise in the enterprise percentage margin does not necessarily imply that
growers are being cheated by obtaining a smaller share of the retail price in a given period.
Such a rise may be because of, an investment (necessitated by additional functions or chang-
ing pattern of business) which may lead to higher benefit for the grower in the future.
However, changes in percentage margin over a long period of time at least require an expla-
nation.

The crucial stage is normally represented by the margin at stage B (Figure 33), as this
accounts for all overheads of the seed enterprise. Enterprises should be more efficient by
making the margin. at this stage, as low as possible to create reasonable returns for the grow-
er and intermediaries, while making seed cheap enough so the end users can afford to pay
for it. The seed supply system cannot function efficiently if unnecessary overhead costs of
an enterprise are either passed on to the grower, in terms of lower buying price for raw seed,
or to the user, in terms of increased retail price of certified seed. In fact, no sale is expected
from such a situation.

Conclusions

In competitive situations, the price structure is not open and discretionary. In fact, it is nor-
mally a challenge to keep every cost step as low as possible. To do so, the manager must
have a proper understanding of the major components of the true cost of production, how
these are incurred and how the magnitude can be estimated. Successful seed enterprises
should be able to assess effective demand for the seed they produce and operate efficiently
so as to offer prices that can generate attractive margins for growers, dealers, etc., while
making seed available at prices the users can afford and are willing to pay. In particular, it is
important for seed enterprises to have a good knowledge of how and why margins change.
This is essential to stay in business, since the profit must be large enough to cover all factors
of production. Managing the timing of operations well can be vital in realizing expected
margins. This includes in particular, the timing of purchase of contract seed. of processing
and storage, and of distribution. They influence the overall length of time the seed takes to
reach the final users.
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Chapter 9. Cost Monitoring, Control, and Planning

Introduction

For managers to ensure cost-effectiveness in their enterprises. they need to have access to
relevant information which can enable them to make informed decisions and take corrective
action. Information on all cost transactions must be recorded and presented in a suitable and
acceptable form for it to be useful for monitoring and control purposes. Recording details of
daily financial transactions is a basic activity and many enterprises use routine records such
as cash books, periodic progress reports, wage time sheets, and monthly cash summaries for
this purpose. All these constitute management accounting practices. In addition, activities
recorded in routine documents are usually summarized in traditional annual accounts at the
end of the financial year.

Cost Monitoring and Control

This section examines two traditional statements which make up the annual accounts, name-
ly the profit and loss account and the balance sheet.

Profit and Loss Account
A profit and loss account records the summary of financial transactions of an enterprise for
an accounting period, normally a financial year. It includes an opening valuation of the
enterprise’s assets (stores of seed, stocks of other consumable materials, etc.) at the begin-
ning of the year, the costs and trading revenue (cash receipts and payments as well as debts
owed to and by the enterprise) during the year, and a closing valuation of assets at the end of
the year. Any resulting profit/loss during the year is also included in the account.

Besides obvious profit, which arises when cash inflow exceeds cash outflow, *profit’
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recorded in the profit and loss account does not always need to be in the form of a positive
cash flow because profit can be generated without cash changing hands. For example, there
may be a change in valuation of assets due to an increase in the value of stocks held at the
end of the year in comparison to the value of the same assets at the beginning of the year.
This increase in valuation may cause a profit situation which is recorded on paper (‘paper
profit’) but is not available in the form of cash at that moment. This distinguishes a positive
cash flow from profit.

The profit and loss statement is derived from two types of accounts:
i. Total A = (Opening valuation + business expenses during the year)
ii. Total B = (Closing valuation + business receipts during the year)

It is unlikely for any enterprise that Total A = Total B at the end of the financial year. If an
enterprise makes profit, then Total B must be greater than Total A.

Using these relationships, the profit and loss situations can be summarized as follows:
Case 1: (Total A + profit) = (Total B), if Total B is greater than Total A.
Case 2: (Total A) = (Total B + loss), if Total A is greater than Total B.

In Case 1, a profit figure has to be added to the expenses to make the two totals equal, while
a loss figure has to be added to the receipts in Case 2 to make the two totals equal. This
profit or loss figure is referred to as the balancing item. A simple format for a profit and loss
account in the case of a profit situation in shown in Table 18.

Table 18. Sample of a profit and loss account.

Opening valuation (excluding asset subject Receipts

to depreciation) Closing valuation (excluding asset subject to
Depreciation expense depreciation)
Other expenses
Profit
Total Total

The profit and loss account reveals a net profit on which tax is usually levied and out of
which the manager draws personal expenses.

Example:

At the end of the first year, a seed enterprise has a carryover seed stock of value $2000. In
the second year, $50,000 worth of seed is purchased from contract growers and later sold to
generate revenue of $70,000. Administrative expenses in the year comprise $5000 and
depreciation charges of $1000. If the closing valuation is $5000, construct a profit and loss
account for the enterprise at the end of the year.

The solution is shown in Table 19,



ﬂ

Table 19. Suggested profit and loss account of a seed enterprise.

Opening valuation (*0003) Receipts (‘0005)
Seed 2 Seed sales 70
General expenses Closing valuation
Seed purchases 50 Seed 5
Overheads 5
Depreciation I
Profit 17
Total 13 Total 75

Balance Sheet

A summary of financial transactions during the year, as outlined in the profit and loss
account, is often supplemented by a balance sheet showing what the enterprise has (assets)
and what it owes (liabilities). However, while the profit and loss account reflects the perfor-
mance of an enterprise over a period, the balance sheet provides information on the financial
viability of the enterprise at a particular date, normally the last day of each financial year.
The essence of the balance sheet is that it indicates what the business is worth at a particular
time were it to be sold. All saleable items would have to be sold to provide money for the
payment of what the enterprise owes to creditors.

Information Provided in the Balance Sheet
The balance sheet provides financial information on assets and liabilities, which can be
divided into fixed and current components.

Assets: These comprise anything of value which the business owns. Assets are divisible
into fixed and current assets.

Fixed assets

Durable items representing longer term investments and are used for more than one produc-
tion year. The current valuation of these assets are included as part of the balance sheet.
These assets include the following:

+ Land the enterprise owns

* Buildings

* Processing plant, machinery, and implements

« Motor vehicles

+ Office equipment (furniture. telephones, computers, etc.)
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Current assets
Other kinds of assets which are divisible into two categories: working capital and liquid
assets.

Working capital (assets)

These are temporary assets normally intended for conversion into cash within a short time
(a year or less). Examples include:

+ Stock of clean seed for sale

* Stock of raw seed (uncleaned seed)

* Stock of consumable materials (packaging material, seed treatment chemicals, etc.)

As mentioned earlier, the valuation of seed stock is very critical particularly when the stock
includes carryover seed.

Liquid assets

Items that can quickly be turned into cash. Examples include:
* Cash in hand to procure any of the above items

* Cash balances in the bank

* Debtors (debts owed to the business on current sales)

* Repayment of loans, for past services, etc.

Liabilities: These represent all sorts of debts for which the business is liable. These are
also divisible into two categories, long-term and current liabilities.

Long-term liabilities

Claims not normally liable to early settlement, such as:
* Bank loan

* Private and family loans

Current liabilities

Claims on the business which may have to be met within a short period of time, usually not
longer than one year. Examples include:

» Short-term loans

* Bank overdraft on current account

* Debts owed by the business on recent material purchases (creditors)

* Qutstanding tax

+ Salaries and staff benefits outstanding

Layout of Balance Sheet

The conventional format is one in which assets are listed on the left hand side of the balance
sheet in order of liquidity (i.c., ease of conversion to cash). Liabilities, which are listed in
order of priority, are set against these assets on the right-hand side. The net worth, which is
calculated in the same way as “profit’ in the case of the profit and loss account, is also
included on the right side. This is the balancing item or the difference between the assets
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and the liability columns so the totals on both sides are the same. A generalized layout of a
balance sheet is shown in Table 20.

Table 20. Suggested layout of a balance sheet.

Assets Liabilities

Fixed assets Long-term liabilities
Land Bank loans-
Buildings Personal loans
Plants and equipment
Motor vehicles Current liabilities
Office equipment Short-term loans

Bank overdraft
Current Assets Short-term creditors

Stock of clean seed
Stock of unclean seed
Stock of consumable materials

Debtors

Repayments

Cash at bank

Cash in hand Net Worth
Total assets Total liabilities

It should be noted that much of the information presented in the profit and loss account is
finally used to make the balance sheet. Additional information that is included in the bal-
ance sheet relates to long-term liabilities and valuation of fixed (depreciable) assets, which
are not taken into account in the profit and loss account, although actual depreciation
expenses are. To carry out a proper diagnosis of the financial viability of a business, it is
necessary to take into account transactions recorded in the balance sheet at the beginning of
the year (opening balance sheet), the profit and loss account, which summarizes the year’s
activities, and the balance sheet at the end of the year (closing balance sheet). It is essential
that the opening and closing balance sheets reconcile correctly with the profit and loss
account such that:

Opening Net Worth + Net Income = Closing Net Worth
(Opening Balance Sheet) (Profit & Loss Account) (Closing Balance Sheet)

The net income in the profit and loss account is not necessarily cash flow but provides infor-
mation for developing a cash flow statement, which is an important issue in seed enterprises.
The cash flow statement is discussed in detail later in this chapter.

Valuation of Assets
The valuation of assets is essentially a cost estimation. Values of assets presented in balance
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sheets are normally based on historical costs and do not reflect true market values of these
assets. Rather, the current value (book value) of the asset is taken as the original value of
the asset minus the accumulated depreciation. Valuation in this manner usually creates diffi-
culties when such assets are offered for sale, since at this point it becomes necessary to
determine the actual value of the assets.

Again, the valuation of seed stocks is crucial especially if a significant proportion of the
crop is unsold at the end of the sales season. This is both a policy and a technical issue. It
is essential that enterprises develop a stock disposal policy based on quality thresholds for
sale/disposal, which should be supported by an effective routine physical stock check. In
particular, old stock should be valued at a realistic price and disposed of at the most oppor-
tune moment. Many seed companies have gone bankrupt on over-valued stocks since antici-
pated cash flows cannot be realized.

A seed enterprise may be utilizing an old processing plant that has been fully depreciated
(i.c., the cost of the plant has been fully recovered through depreciation charges), giving a
book value of zero. However, the asset will still have economic value since if it is being
used to produce output and generate income. In such a case, it is necessary after full depre-
ciation to re-value the asset at current cost and further depreciate it on a straight line basis
over an estimated number of years of expected useful life. This practice reflects economic
reality. It estimates the amount of depreciation that represents a reasonable reduction in the
value of assets with time. It also reflects the ultimate replacement cost.

As discussed earlier, vehicles, machinery, and implements are normally valued at historic
costs, minus the accumulated depreciation to the date of valuation. Depreciation is usually
calculated using the reducing balance method to give trade-in values. Similarly, buildings
and fixed equipment are valued at historic cost minus the accumulated depreciation to the
date of valuation, but depreciation is usually calculated on the straight-line basis to give
written-down values. The above methods have limitations during a period of inflation
because price increases will result in historic cost depreciation not providing enough reserve
to replace fixed assets when there is such a need.

Cost Planning

Managers need adequate information to plan, make decisions, and monitor performance. The
manager’s role is primarily to look into the future and plan necessary courses of action to
attain certain set objectives. Any planning information used then becomes a basis for formu-
lating appropriate monitoring and control systems which will permit the manager to assess
performance and take corrective actions in the light of changing conditions.

Since planning is a key management function, budgeting plays a vital part in the entire
work of the seed manager. The budgetary process provides a means of gathering information
which is put into plans for implementation in the future. Budgeting is useful for an
enterprise of any size. All entrepreneurs should be aware of uncertainties they face in their
business ventures and plan accordingly. For instance, they should be able to control costs
and forecast the maximum sales they can make and from which type of seed. However, bud-
get formats for small-scale enterprises should be simple and do not need to be as elaborated
as those of large seed companies.

Besides planning, budgeting also serves as a basis for performing evaluation and control
analysis. Budgets are usually supported by other accounting tools such as the profit and loss
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account and balance sheets as additional means of control. These are conventional financial
statements, which contain valuable performance measures including expenditure, revenue or
income, return on investment, capital use, outstanding liabilities, and owner’s equity.
Adjusting these measures and following changes offers a valuable means of monitoring and
controlling enterprise performance.

Budgets
A good budget should have the following features:

o It should be realistic and achievable within the enterprise’s available resources and
existing organizational structure. A budget must be prepared to suit periods of time
over which it is possible to monitor and control actual performance. Only in this way it
is possible to compare targeted with actual performance over corresponding time.

« Administration of the budget should not be rigid, but should offer enough flexibility in
making reasonable adjustments in the face of changing conditions.

* The budget should promote coordination between departments or functions by helping
to bring together and balancing all available resources and manpower for the benefit of
the organization as a whole. Formulating sales budgets should take into account techni-
cal information on yield potential, agro-ecological conditions, etc., which are used in
production planning. This process will require active participation of both technical and
commercial staff.

Budgets can be classified broadly into two main types:

* Operating budgets
Operating budgets give detailed estimates of operational schedules in addition to informa-
tion on performance measures (e.g., for labor, these could include not only figures for
salaries and wages, but estimates of the number and different types of staff required, labor
hours to be worked, experience and skill requirements). Operating budgets cover informa-
tion and estimates on items such as raw seed procurement, estimates of labor, and materi-
als required for seed processing. The final result of all the operating budgets or cost
schedules is summarized into a budgeted income and expenditure statement for the
enterprise.

* Financial budgets
Financial budgets are less detailed and basically give the financial effects of the operating
budgets. Financial budgets are prepared in the same manner as regular financial state-
ments such as the balance sheet, but contain forecast values only. Financial budgets pro-
vide information on cash requirements for planned operations (cash flow budget) and cap-
ital requirements for planned operations (capital budgets). The size of the cash flow bud-
get is crucial because it indicates whether there is sufficient cash available to put plans
into effect. In other words, it is a useful means of stabilizing the enterprise’s cash bal-
ances and for keeping these balances reasonably close to continuing cash requirements.
This is particularly important when establishing a new enterprise or in expanding an
existing business in which substantial reinvestment is needed.

Master Budget

Records of former performance or historical data form a fundamental basis for forecasting
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used in financial and operating budgets. To make meaningful predictions, historical figures
have to be supplemented by information on current situations relating to supply and demand
conditions, pricing structure, replacement values, etc. Budget formation should not be
restricted to senior management only. It is important that staff members at all levels provide
input and participate in forecasting values or conditions used in developing the budget. A
widespread view that encompasses all functions and management levels is more realistic
than a restrictive top-management approach. The aim of the budgetary process is to develop
a master budget, which incorporates financial and operational budgets developed by sub-
units or departments within an organization. A general procedure for formulating a master
budget is set out below and summarized in Figure 34.

A SEED SALES BUDGET

Forecasts seed sales volume and
total revenue

SEED PRODUCTION BUDGET
Combines technical & commer-
cial information in production
planning to forecast total seed
output per variety and category

Y Y

CLOSING STOCK BUDGET RAW SEED PROCUREMENT BUDGET
Forecasts tonnes of clean seed in rela- | <e—— [Forecasts tonnes of raw seed and total cost
tion to planned sales volume of purchase from growers

Y Y

PROCESSING AND STOR-
AGE BUDGET

Forecasts direct labor & materi-
als used to clean & store seed

¢ Y

g?ﬁgg 'g&lé“gl'g AEDAND BUDGETED COST OF
- PRODUCTION
COSTS BUDGET

Operating | SELLING EXPENSE AND
Budget QUALITY CONTROL
BUDGET

Y

Y

BUDGETED INCOME &
EXPENDITURE STATEMENT
It takes into account sales made
and cost of production to fore-
cast net income

v Y BUDGETED
A |CAPITAL BUDGET CASH FLOW BUDGET BALANCE SHEET
Financial 1 gorecas capital »| Forecasts cash receipts and Ly | Forecasts assets,
Bugget - - liabilities, and net
expenditure disbursements ¥ ] 2
worth

Figure 34. Procedure for preparing a master budget.
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Here, seven steps are described for preparing the master budget of a seed enterprise.

Step 1:

Since seed production takes place in anticipation of future sales, the usual starting point in
preparing a master budget is to forecast the total sales volume of seed as the key variable.
This forms the basis upon which the sales budget and all other subsequent budgets, such as,
the processing cost budget, marketing and administrative expenses budget, and production
cost estimate are developed.

Sales budget = (forecast tonnes of clean seed) x (intended selling price per tonne)

All expenditure is expected to be ultimately dependent on the volume of seed sold. But fore-
casting a sales budget is not easy since it depends on farmers’ future demands, which are
difficult to predict, especially when a new variety is being introduced.
A reliable sales forecast must take into consideration the following factors:

* Past sales volume (historical data)

* Type of seed-using farmers and their purchasing power

* Quality of seed sold

» Market research results (e.g., price surveys)

* Pricing policies (market liberalization as against fixed or controlled pricing)

» Extension and promotional activities

» Effectiveness of sales outlets and sales staff

» Competition from other suppliers and market share

» Seasonal variations in climate, etc.

The sales budget of a hypothetical ‘National Seed Company’ (NSC) for 10,000 tonnes of
seed is set out in Table 21.

Table 21. National Seed Company sales budget for the year ending on 31 December
1999.

Variety Quantity Selling price Total amount
Tonnes Sonne h)

A 4000 100 400,000

B 4000 100 400,000

3 2000 100 200,000

Total 10.000 1,000,000

The other main product sold by this company is material rejected from processing.
Assuming that the proportion of rejects accounts for 10%, a sales budget for rejects is shown
in Table 22.
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Table 22. National Seed Company sales budget (rejects) for the year ending on 31
December 1999.

Variety Quantity Selling price Total amount
Tonnes $onne 3

A 400 20 8000

B 400 20 8000

C 200 20 4000

Total 1000 20000

Step 2:

The next step is to formulate a production (seed multiplication) plan that could generate the
forecast quantity of seed or sales volume (in this case, 10,000 tonnes of varieties A, B, C)
shown in Table 21. This exercise requires the participation of technical, administrative, and
commercial staff. To formulate a contract production plan, the number of growers has to be
determined as well as the area in hectares and varieties to be produced, taking into account
the on-farm yield potential of the varieties concerned. Other factors such as the location of
growers, agro-ecological conditions, technical supervision, soil conditions, and climatic vari-
ation have to be considered as well.

[t is advisable for enterprises to organize an annual planning meeting (preferably soon
after seed distribution but well before sowing the next season’s crop) to discuss the past sea-
son’s activities and develop a production plan for the coming season. For such a meeting to
be successful, all relevant staff must participate and discuss the results of the past season and
the progress of on-going activities.

Step 3:

After determining the proposed volume of production, the next budget to prepare is the raw
seed procurement budget. This budget assumes that the quantity specified in the production
plan is procured at the time growers deliver it.

Raw seed procurement budget = (forecast tonnes of raw seed) x (intended buying price per tonne)

The procurement price for raw seed varies according to the type and category of seed, the
market price for grain, the multiplication or quality bonus, etc. A raw seed procurement bud-
get for NSC is illustrated in Table 23 (for simplicity, the procurement price is fixed at
$50/tonne) for all varieties.

Table 23. National Seed Company raw seed procurement budget for the year ending
on 31 December 1999.

Variety Quantity Buying price Total amount
Tonnes $/tonne $

A 4400 50 220000

B 4400 50 220000

c 2200 50 110000

Total 11000 550000
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Step 4:

Since raw seed has to be processed to give the final stock of clean seed, the processing, stor-
age. and ending stock budgets have to be prepared in conjunction with the raw seed procure-
ment budget. For processing, the costs of direct mater ials such as jute bags and seed treat-
ment chemicals have to be estimated ensuring that the volume of seed can be handled by the
existing processing capacity. In case of a shortage of capacity, custom cleaning has to be
arranged especially where time is a critical factor.

Step 5:

After forecasting the final stock of clean seed, the next step is to determine budgets for sales,
administration, and other expenses (overhead costs) which all come together with the pro-
cessing and storage costs to give the forecast total pr oduction cost (Tables 24 to 27).

Table 24. National Seed Company processing budget for year ending on 31 December
1999.

Fixed cost/year Amount Variable cost/hour Amount
\S‘ $

Depreciation 2750 Repairs and maintenance 0.50
Interest 3300 Electrical energy 5.00
Insurance 550 Packing material 3.00
Salary for two operators 4400 Oil and grease 0.10
Wages for two casual workers 1.40

Total fixed cost per year 11000 Total operating cost per hour 10.00

Total fixed cost/hour (Assume 2200 working hours/year)

11000/2200 =5

Total processing cost/hour (fixed and operating cost) 15.00
Processing cost/tonne raw seed (assume machine capacity of 5 t/hr) 15/5=3
Processing cost for 11000 tonnes of raw seed (budgeted quantity) 33,000

Table 25. National Seed Company storage budget for year ending on 31 December 1999

Fixed cost/year Amount Variable cost/year Amount
$ $

Depreciation 300 Interest on inventory 4200
Repair cost 450 Insurance on inventory 100
Insurance on capital 30 Wages for casual labor 1700
lmcrc.:sl on capital 1200 Inspection and sampling fees 200
Administrative expenses 1020 Power and lighting 500
Miscellancous expenses 300

Total fixed cost 3000 Total variable cost 7000
Total storage cost (for 10,000 tonnes of clean seed) 10,000

Storage cost/tonne

10,000/10,000 = 1
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Table 26. National Seed Company distribution and marketing budget for year ending
on 31 December 1999

Fixed cost/year Amount Variable expenses Amount
$ $
Sales salaries 12,000 Sales commission (3% of sales) 30,600
Depreciation 3000 Delivery expenses (1% of sales) 10,200
Publicity/travel 600 Supplies (1% of sales) 10,200
Sub total fixed expenses 26,000 Sub total variable expenses 51,000
Total distribution and marketing costs (fixed and variable expenses) 77,000
Sales revenue of seed and rejects. . 1,020,000

(10,000t seed @ $100/t and 1000t rejects @ $20/t)

Table 27. National Seed Company administrative expense budget for year ending on 31
December 1999.

Fixed overhead cost Amount Variable overhead cost Amount
M $

Salaries (supervision and store keeping) 90000 Wages 20000
Depreciation 5000 Travelling expenses 10000
Rent 3000 Power and lighting 4000
Property taxes 1000  Repairs and maintenance 6000
Property insurance 1000  Office and stationery 5000

Telecommunications 5000
Total fixed overhead cost 100,000  Total variable overhead cost 50,000
Total overhead cost 15,0000
Step 6:

The final outcome of all operation budgets is summarized in a budgeted income and expen-
diture statement which takes account of the revenue obtained from sales of final processed
seed minus the total production cost to generate an estimate of net income as illustrated in

Table 28.
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Table 28. National Seed Company budgeted income and expenditure statement for the
year ending on 31 December 1999.

Budgeted item Table number Amount
‘000%
Sales of certified seed 22 1000
Sales of rejects 23 20
Total sales revenue 1020

Minus:

Raw seed procurement 24 550
Processing expenses 25 33
Storage expenses 26 10
Distribution and marketing expenses 27 T
Administrative expenses 28 150
Sub total operating expenses 820
Net income before tax 200
Tax expense (assume 25%) 50
Net income 150

The budgeted income statement (or budgeted profit and loss account) for the year ending 31
December 1999 contains projections of all revenues and expenses as well as expected net
income covering that period so:

Expected Net Income = (Budgeted Revenue) - (Budgeted Total Expenses)

Step 7:

Having developed the various components of the operating budget, the next step is to discuss
the financial budget as the second major part of the master budget. The financial budget
comprises three elements: the cash flow budget, the capital budget, and the closing balance
sheet. The point of emphasis here is that unlike the operating budget, which covers opera-
tions for the budgeted period only, the financial budget takes into account activities from
previous corresponding budgets to forecast current values. This means that to forecast cash
flow budget and balance sheet for the ending year 1999, the respective opening cash and bal-
ance sheet values as at 31 December 1998 are considered.

The Cash Flow Budget

All short-term financial effects of transactions and activities outlined in the operating budget
are brought together and represented in the cash flow budget. The objective of the cash flow
budget is to ensure that sufficient cash is available at all times to meet the level of operations
outlined in the various operational budgets. Three pieces of information are required to pre-
pare the cash flow budget for any given period: the opening cash balance, cash receipts for
that period, and cash disbursements for that period (Table 29).
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Cash receipts comprise:
* Forecast revenue from seed sales for current and previous period sales (‘accounts
receivable’ collections).
* Other cash sales (e.g., sales of rejects).
* Receipts from rent of services such as transport, processing or storage space.

Cash disbursements cover:
* Payment to contract growers for raw seed.
* Payment for salaries, wages, operating expenses and other overheads.
* Income tax.
e Payment for current and previous period purchases from suppliers (‘accounts
payable’).

Cash budgets are useful tools for cash planning and control because they enable managers to
avoid unnecessary ‘idle cash’ or cash deficiencies. Cash deficiencies should be identified in
advance and steps taken (by arranging bank loans) to meet temporary cash shortages.
Similarly, ‘idle funds’ should be invested to earn maximum interest. The major cash needed
for a seed enterprise is money, which is required for promptly paying growers when they
deliver raw seed. Steps have to be taken well in advance to have sufficient cash available
for seed purchases if contract growers are to be encouraged to deliver seed as agreed.
Similarly, there should be enough funds available to pay staff on time to keep work morale
at a high level. A comprehensive program should be designed in respect of payment of sales
commission at the marketing end.

Table 29. National Seed Company cash flow budget for year ending 31 December 1999.

Item Amount
‘000%
Cash balance on 1 January 1999! 30
Cash receipts
Accounts receivable? (certified seed and rejects cash sales) 816
Long-term borrowing3 (bank loan) 100
Cash payments
Operating expenses* (Table 29) 809
Fixed asset acquisition? 80
Tax payment6 10
Cash balance on 31 December 1999 47

! Represents closing balance from cash flow account (Table 30).
2 Assumes 80% of sales budget is actually paid and collected in cash (1,020,000 x 0.30 = $816.000).
3 NSC takes a bank loan during 1999 to purchase additional fixed asset worth $80.000.
4 Note that depreciation does not entail a cash outlay and is therefore deducted from the operating expenses shown in Table 30.
That is, total expenses 820,000 (Table 28)
minus 2750 (depreciation for processing in Table 24)

300 (depreciation for storage in Table 25)

5000 (depreciation for overheads in Table 27)

3000 (depreciation for distribution and marketing in Table 26)
Operating cash 808,950

Asset acquired by bank loan.

6 Outstanding tax for previous year (see balance sheet for year ending December 1998) is paid in 1999.
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Capital Budget

Expenditure on capital items involves a long-term commitment of resources. Therefore,
managers make long-term decisions regarding investments when they have to consider con-
structing a new warehouse, buying a new seed cleaning plant, increasing the transport fleet,
or adding a new variety to the production plan. The accuracy of the decision made in such
cases is important because of the considerable financial involvement and risks that may be
associated with the investment. The profitability of an investment decision depends on
future increases in cash flows. The capital budget is the key instrument in controlling capital
expenditures.

As discussed under financial appraisal, the same quantitative measures (payback period,
internal rate of return, net present value) can be used in evaluating proposed capital projects.
For instance, a decision made by the National Seed Company to take a bank loan of
$100,000 to procure new fixed assets worth $80,000 is capital budgeting and may be the out-
come of an investment appraisal analysis.

Budgeted Balance Sheet ' o

The final step in developing the master budget is to prepare a budgeted balance sheet in
which each forecast item takes into account corresponding opening balances of values in the
preceding balance sheet. This is illustrated by using the opening balance sheet as at 31
December 1998 for NSC (Table 30) to make projections for an ending balance sheet as at 31
December 1999 (Table 31).

Table 30. National Seed Company balance sheet as at 31 December 1998.

Assets Amount Liabilities Amount
‘0003 ‘0003
Current assets Current liabilities
Cash in hand 30 Accounts payable Nill
Accounts receivable 350 Taxes payable 10
Sub total 380 Sub total 10
Fixed assets Long-term liabilities
Land 100 Bank loan Nil
Buildings and equipments 500
Accumulated depreciation (50) Sub total Nil
Sub total 550 Net Worth (equity) 920
Total assets 930 Total liabilities 930
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Table 31. Projected National Seed Company balance sheet as at 31 December 1999.

Assets Amount Liabilities Amount
‘000% ‘000$

Current assets Current liabilities

Cash in hand* 47 Accounts payable! Nil

Accounts receivables 554 Taxes payable? 50
Sub total 601 Sub total 50
Fixed assets Long-term liabilities

Land6 100 Bank loan 100

Buildings and equipment” 580

Accumulated depreciation®  (61) Sub total 100
Sub total 619 Net Worth (equity)? 1070
Total assets 1220 Total liabilities 1220

Assume all raw seed and other direct material purchases are paid for fully in their respective years.

$10,000 previous year + $50,00 current year - $10,000 payment.

fed b2

This is the balance sheet value of assets available to the owner/share holders of the business after all claims
against these assets have been met.

= $920,000 previous year's net worth + $150,000 net income

4 Cash balance on 31 December 1999 (Cash Flow Budget in Table 29).

2 $350,000 previous year + $1,020,000 budgeted sales - $816,000 budgeted receipts.

From the beginning of the balance sheet.

$50,000 previous year + $80,000 new fixed asset purchase.

8 $50,000 previous year + $2750 + $300 + $5000 + $3000 = $61,050.

Gross Margin Budget

The gross margin or gross profit of an enterprise represents the value of output minus the
variable costs (Table 32). Determining the causes of variation in gross margins is a useful
analysis in cost control. It is important that managers investigate variances in gross margins
so that corrective actions could be taken. The most common causes of differences between
budgeted and actual gross margins are changes in sales price of seed, changes in sales vol-
ume, and prices of inputs. Once such changes are properly analyzed, it is possible to bring
actual operations in line with budgeted expectations. The size of the gross margin of an
enterprise is very important since this must be large enough to cover all fixed costs and still
leave a profit.
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Table 32. Example of gross margin calculation for certified seed production by a con-
tract grower.

[tem Yield Price Amount  Percentage
t/ha S $/ha %
Revenue
Seed yield 25 1500 3750
Yield of by-product (straw) 2.1 300 630
Total revenue 4380
Variable cost
Seed 100 11.0
Fertilizer 150 16.6
Pesticide 10 1.1
Machine hire 210 23.2
Labor hire 350 38.7
Interest 25 2.8
Other costs 60 6.6
Total variable cost 905 100.0
Variable cost/Revenue 20.7
Gross Margin A ($ per hectare) 3475
Imputed cost of family labor 300
Gross Margin B ($ per hectare) 3175

Relationships between Gross Margin and Financial Year

Whilst gross margin data relate to activities carried out in the farming year, the financial
transactions in an enterprise are recorded in terms of financial or accounting years.
Problems can arise if the farming year is much different from the financial year because it
becomes difficult to relate actual cash transactions to activities relating to the corresponding
output. A situation in which the growers of an enterprise sowed seed between November and
December during the 1998/99 financial year and harvested towards the end of that financial
year until the beginning of the 1999/00 financial year is presented in Figure 35. In this case,
the variable cost in the accounts of the 1999/00 financial year are partly for the following
year’s crop and partly for the previous year’s crop, whilst the revenue will be solely for the
previous year’s crop.

June 1998 June 1999 June 2000
1998/99 Financial year 1999/00 Financial year
Grower Grower Enterprise
SOWS harvdstes sells
new and processed
crop enterprise  seed
buys

Figure 35. Relationship between farming year and financial year.
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June June June
Financial year A Financial year B
Giower Grower Enterprjse
sopvs harvestes sells
ne and processgd
crop enterprise seed
buys

Figure 36. Relationship between farming year and financial year.

This problem can be lessened if the financial year corresponds closely to the farming year
(Figure 36), especially if the farming activities of an enterprise can be completed within a
year as for many cereals, but it is still difficult if there are two cropping seasons. Of course,
in doing so it is important to consider the local situation and take into account relevant cxter-
nal factors such as the national financial year. Relationships between the cropping season, an
enterprise’s selected financial year, and the national financial year can have significant finan-
cial, information and organizational implications and are therefore worth investigating care-

fully.

Sensitivity Analysis of Gross Margins
Since the most common sources of change in gross margins are due to changes in the price

of inputs and output, it is possible to substitute alternative prices, one at a time, and to re-
calculate the gross margin. Taking some information from Table 17, it is possible to carry
out a sensitivity analysis for two scenarios: Scenario 1 where revenue increases by 10% and
Scenario 2 where cost increases by 10% (Table 33).

Table 33. Sensitivity of gross margin to revenue and cost increases.

Item Reference Scenario 1 Scenario 2
(EB/100kg) EB'100kg % of Reference EBY/100kg % of Reference

Revenue
Seed sale 127.00 238.70 10 217.00
Sale of by-products 5.20 5.72 10 5.20
Sale of used bags 4.00 4.40 10 4.00
Payment for cleaning services 0.97 1.07 0.97
Total revenue 227.17 248.89 227.17
Varnable cost
Cost of unclean seed 165.68 165.68 10
Packaging cost 7.61 7.61 182.25 10
Moving cost 1.07 1.07 8.37 10
Variable overhead cost 2.20 2.20 1.18 10
Total variable cost 176.56 176.56 242 10
‘ 194.22
Variable cost/Revenue 77.8% 70.7% -9 85% +9
Qross Margin (EB/100 kg) 50.61 73.33 +45 32.95 -35
Fixed overhead cost 20.70 20.70 20.70
Net Margin (EB/100 Kg) 29.71 5263 +76 12.25 -59

+ 1 EB = Ethiopian birr (USS | = EB: 1996 official rate).
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Effect if Scenario 1:
A 10% increase in overall revenue, assuming cost of inputs remain constant, results in a 9%
drop in variable costs/revenue, a rise of 45% in gross margin and a 76% rise in net margin.

Effect if Scenario 2:

A 10% increase in overall cost of inputs, assuming the level of revenue remains constant,
results in a 9% rise in variable cost/revenue, a 35% drop in gross margin and a 59% drop in
net margin.

These results show that the enterprise is equally sensitive in terms of changes in gross and
net margins for both a 10% rise in total revenue and total cost. However, it can be seen that
even with a 10% rise in total cost, the enterprise is still profitable although the margins drop
significantly.

Break-even Budget (Cost-Volume-Profit Analysis)
This is another kind of sensitivity budgeting. It uses cost and revenue information for plan-
ning purposes. Managers are constantly making decisions regarding costs (fixed and vari-
able costs) and selling prices or revenue. These decisions are usually made in the short-run
to determine:

* The quantity of seed in tonnes that should be produced.

* The number of laborers or machines that should be hired.

* Whether the enterprise should change its seed-selling price.

¢ The amount of money to be spent on promoting a new variety.

In addition to these short-run decisions, there are those taken over a long-term, such as the
purchase of a new processing line or extending an existing warehouse. Regardless of short-
or long run situations, the final decision the manager makes is based on predictions or
expectations of cost-volume-profit relationships.

The cost-volume-profit analysis enables managers (of technical, commercial, and admin-
istrative departments) to set target profit levels, and then formulate coordinated approaches
in predicting seed sales and production levels (sales and production budgets), costs, and sell-
ing prices. This means that prior to production, all managers must make decisions about
expected sales levels, production targets, costs to be incurred, and the final selling price of
the seed.

Underlying Assumptions of Cost-volume-profit Analysis
The following simplifying assumptions are made:

» Production activities of the enterprise generate a single type of output or product in the
form of seed.

* The volume of production (number of tonnes) of the product is the only relevant factor
affecting cost behavior. All other factors such as capacity levels of staff, technology,
and technical efficiency are assumed to be constant.

* All costs are divisible into fixed and variable elements.

* Total fixed costs remain constant over the ‘relevant’ seed volume (output) range.

» Total variable costs vary linearly with (or are directly proportional to) seed output, since
prices of items such as consumable materials and wage rates remain unchanged.
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* Total revenue varies linearly with seed output, while selling prices of seed per tonne
remain unchanged.

* This analysis applies to the relevant output range only. For instance, the linear relation-
ship between total variable cost and total revenue with output are only valid within pre-
scribed output limits, defined as the relevant range. These relationships may not hold
for output volumes outside these limits.

Criteria Used in Cost-volume-profit Analysis
There are two main criteria used in cost-volume-profit analysis: break-even point and target

profit.

Break-even point
The break-even point for a seed enterprise is the number of tonnes of seed produced for
which the total revenue from sales equals exactly the total costs incurred. The break-even
point can be determined both by calculation and by graphical methods.
Starting with the calculation method we can summarize the break-even point as:
Total Revenue (TR) = Total Fixed Costs (TFC) + Total Variable Costs (TVC)

that is, TR = TVC + TVC

then, TR - TVC = TFC.
It could be recalled that the relationship expressed by (TR - TVC) is defined as the gross
margin (GM).
The break-even point for an enterprise can be represented as Qy,,, the selling price per tonne
of seed as S, the fixed cost per year as TFC, and the variable cost per tonne of seed as VC,.
We can then express revenue derived from the production of the break-even quantity of seed,
TRy, as: TRy, = S,Qy = TFC + Q,, VC,

TFC =S5Qpk - QuVC; = Qui(S, - VC)

Therefore: Q= TFC/(S, - VC))
It is clear that (S, - VC)) or the selling price per tonne, minus the variable cost per tonne
gives the gross margin per tonne (GM,). Since the gross margin should be large enough to
cover the fixed cost and generate some profit, the gross margin per unit is usually referred to
as the contribution margin. In other words, the amount that each unit contributes towards
covering the fixed costs at the break-even point and thereafter, towards generating profit,
that is (Qy = TFC/GM,).
To calculate the required break-even point, the total fixed cost should be divided by the con-
tribution margin.

Example:

A seed company produces and sells certified seed at $100/tonne, for which it incurs
$50/tonne of variable costs and $15,000 total fixed cost/year. Calculate the number of
tonnes of certified seed that the company must produce and sell per year to break even.

Solution: Substituting in the equation: Qy, = TFC/(St - VCu) = 15,000/(100 - 50) = 300
tonnes of seed. If all 300 tonnes of certified seed were sold. the total revenue would be
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equal to (300 x 100) = $30,000. The total variable cost equals (300 x 50) = $15,000.

At the break-even quantity of 300 tonnes of certified seed, the total revenue must be equal to
the total cost (TR = TFC + TVC).

That is, (300 x 100) = 15,000 + (300 x 50)

30,000 = 15,000 + 15,000 = 30,000

Similarly, a graphical method could be used to derive the break-even point in two steps:

Step /: (Table 34 and Figure 37)
Total fixed cost (TFC) of $15,000 remains constant over all levels of output.
*  Variable cost (VC) varies at $50/tonne over all levels of output.
*  Fixed and variable cost functions combine to give a total cost function (TC).
* Plot TC, VC and TFC against quantity of seed in tonnes.

Table 34. Values of total cost, variable cost and total fixed cost.

Quantity of seed Total fixed cost Total variable cost Total cost
tonne ‘0003 ‘0008 ‘0008
0 15 0 15

50 15 2.5 17.5
100 15 5 20
150 15 7.5 22.5
200 15 10 25
250 15 12.5 27.5
300 15 15 30
350 15 17.5 32.5
400 15 20 35
450 15 225 37.5
500 15 25 40

50

" Fixed cost’ Variable = Total cost

Amount in ‘000%

1 L 1 L 1 'l ] 1 []

0 50 100 150 200 250 300 350 400 450 500

Tonnes of seed

Figure 37. Determination of break-even point using total variable and total fixed cost.
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According to Figure 37, TC is obtained by adding TVC and TFC for any output level. The
TC function is equal to the vertical addition of TFC and TVC. It is exactly the same form
(same slope) as the TVC, but is $15,000 higher on the vertical axis.

Step 2: (Table 35 and Figure 38)
»  Multiply output by the fixed selling price of $100/tonne to give total revenue (TR).
* Plot TC and TR functions against quantity of seed.
e The point of intersection of the TC and TR functions is the break-even point.

Table 35. Values total cost and total revenue.

Quantity of seed Total cost Total revenue
tonne ‘0003 ‘000%
0 15 0
50 17.5 5
100 20 10
150 22.5 15
200 25 20
250 27.5 25
300 30 30
350 325 35
400 35 40
450 375 45
500 40 50
60
50 = Total cost™ Total T
40 | Pr
. e
o]
S 30 T T T ==
.E |
g 20 ‘ ‘
=} < Break-even point
CERTY |
0 { L ) L ! ) | |

0 50 100 150 200 250 300 350 400 450 500

Tonnes of seed
Figure 38. Determination of break-even point using total revenue and total cost.
An enterprise makes a profit for all output range where the TR function lies above the TC
function, but makes a loss when the TC function lies above the TR function. At any volume

of output the vertical distance between the TC line and the TR line measures the profit or
loss made.
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Targeted profit
The primary motive of a seed enterprise is to produce and sell seed in order to make a profit.
This requires the enterprise to operate above the break-even point. In other words, an
enterprise is profitable when it operates at an activity level where the total contribution mar-
gin covers total fixed cost (break-even point) plus a desired profit. The break-even point is
given by:

Qux = TFC/(S, - VC,) = TFC/GM
If the desired profit level is &, then this can be added to TFC (to be covered by GM) to give
a new relationship for the total quantity of seed, Q. that needs to be produced as:

Quoual = (TFC + m)/(St - VC)) = (TFC + 1)/GM

Example

If the Seed Company in the previous example were to earn a target profit of $5000, how
many tonnes of certified seed should it produce and sell?

Substituting in Q .., = (TFC + m)/(St - VCi)

(15,000 + 5000)/(100 - 50) = 20,000/50 = 400 tonnes

Note that the enterprise has to produce 300 tonnes of seed to break even. If it is to earn a
profit level of $5000, the enterprise needs to produce and sell an additional 100 tonnes of
certified seed. But profit is not usually expressed in absolute amounts of money but as a per-
centage of total revenue earned from sales. So instead of an enterprise expressing its desired
profit in a certain amount of $, it may do so as a proportion of an intended revenue to be
earned from sales of seed. This can be done in the following way:

Note that: TR =TFC + TVC + nt
Expressing the desired profit as a certain percentage, y, of total revenue, the equation could
be rewritten as:

TR =TFC + TVC + yTR

orTR = S[Q[Ota[ =TFC + VCthotal + yTR
Since TR = §,Q,4a1- then profit yRT can be written as yS,Q 1
Therefore, TR = §Q,010 = TFC + VCQyotal + ¥S(Qiotal

TFC = S${Qotal - YCQiotat = YSiQuotal
TFC = Qtotal(st - VCI - ysl)
Qlolal = TFC/(Sl - VCl - ys‘)

Example
If the Seed Company were to earn profit equivalent to 12.5% of sales revenue, how many

tonnes of certified seed must be produced and sold?

Substituting in Q. = TFC/(S, - VC, - ¥S))

15,000/{(100 - 50) - 0.125(100)}

15,000/(50 - 12.5) = 15,000/37.5 = 400 tonnes
As it can be seen, the 400 tonnes of certified seed produced earlier actually generates 12.5%
profit per sales revenue for the enterprise. This can be verified by dividing the absolute
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profit level of $ 5000 in our previous example by the total revenue from sales of 400 tonnes.
Profit per sales revenue = 5000/(400 x 100) = 5000/40000 = 12.5%
An important extension at this point is that using the equations that have been derived, it is
possible to select a selling price for certified seed under a break-even condition and under a
condition where a desired profit level is anticipated.
Under break-even condition, Qy,, = TFC/(S, - VC))
Hence, (S, - VC,) = TFC/Qyy

S, = TFC/Qyy + VC,

The seed selling price needed to break-even can be calculated if the desired sales level, vari-
able cost per tonne of seed, and the total fixed cost can be forecast.
Under profit condition, Q,yq = (TFC + 1)/(§, - VC))
Hence, (S, - VC) = (TFC + ®)/Qoa1

S, = (TFC + m)/Qp1a1 + VC,
In this case, it is possible to calculate the selling price needed to earn a specified level of
profit if the forecast level of output, variable cost per tonne, and total fixed cost are known.
As in the case of break-even point, target profit can also be derived using a graphical method

(Table 36 and Figure 39) using the following steps:

Step 1: Adding the target profit of $5000 to the TC function to generate a total cost plus
profit function can derive a new relationship.

Step 2: The TR, TC, and TC + profit functions can be plotted against the quantity of certi-
fied seed.

Table 36. Total revenue, total cost, and total cost plus profit functions.

Quantity of seed Total revenue Total cost Target profit Total cost+target profit

tonne ‘000% ‘0003 ‘000% ‘0008
0 0 15 5 20
50 5 17.5 5 22.5
100 10 20 5 25
150 15 22.5 5 27.5
200 20 25 5 30
250 25 27.5 5 325
300 30 30 5 35
350 35 325 5 375
400 40 35 5 40
450 45 37.5 5 42.5
500 50 40 5 45
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Figure 39. Determination of target profit.

Since the TR function intersects the TC function at the break-even point, more seed must be
produced for TR to cover all costs including the target profit,. The specified quantity of seed
output to cover the target profit is therefore represented by the intersection of the TR func-
tion and the TC plus profit function.

Effects of Changes in Sales Price, Fixed Cost and Variable Cost

The effect of changes in sales price, fixed and variable costs can be illustrated graphically
for easier understanding, since information about costs, sales, and profits at any given output
level can be read directly from the respective charts.

Change in sales price

Considering the effect of an increase in sales price from $100 per tonne to $120 per tonne,
and a decrease from $100 to $80 per tonne, the total cost and the revenue functions can be
plotted against output (Table 37 and Figure 40).

Table 37. Effect of changes in selling price of seed.

Quantity of seed Total cost Total revenue when price is:
$100/t $150/t $80/t

tonne ‘000% ‘000$ ‘000% ‘000%
0 15 0 0 0
50 17.5 5 7.5 4
100 20 10 15 8
150 225 15 22.5 12
200 25 20 30 16
250 27.5 25 375 20
300 30 30 45 24
350 325 35 52.4 28
400 35 40 60 32
450 37.5 45 67.5 36
500 40 50 75 40
550 42.5 55 825 44
600 45 60 90 48
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Figure 40. Determination of profit using total revenue.

When the sales price is increased, the enterprise needs to produce and sell a lesser quantity
of seed to break even. The profit also increases substantially so the profit of seed per unit,
beyond this new break-even point, increases more rapidly compared to profit per unit of out-
put, beyond the original break-even point (note that the TC function is held constant while
the TR becomes steeper as it shifts to the left). Conversely, a decrease in selling price
requires a greater volume of output to break even accompanied by a reduced profit per unit
of output beyond the new break-even point (TC function held constant while TR becomes
flatter as it shifts to the right).

Change in fixed cost

Considering an increase in fixed costs this time from $15,000 to $25,000 and a fall in fixed
costs to from $15,000 to $5000, it is easy to obtain a new total cost function which shows an
increase and a decrease in fixed costs. To study the effect of such changes, the TR and the
total cost functions are plotted against seed output (Table 38 and Figure 41). The higher the
total fixed costs, the greater the quantity of seed that must be produced to break even, the
lower the total fixed cost, the less is the break-even quantity. However, it is important in this
case to note that regardless of the direction of change in fixed costs, the profit per unit
beyond the break-even point remains unchanged (see shaded portions). Any change in fixed
cost is shared equally over the quantity of output while total revenue is held constant such
that the change in total cost remains the same at all levels of output. This effect can be illus-
trated simply by keeping the TR function fixed, and moving the TC function vertically along
the y-axis. It can be seen that distances between the TC and the TR functions remains the
same at every level of output (Figure 41).
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Table 38. Values of total revenue and total cost at different levels of fixed cost.

Total cost when fixed cost is:

Quantity of seed Total revenue $5000 $15,000 $25,000
tonne ‘0008 ‘000% ‘0008 ‘0008
0 0 5 15 25
50 5 7.5 17.5 275

100 10 10 20 30
150 15 12.5 22.5 32.5
200 20 15 25 35
250 25 17.5 275 37.5
300 30 20 30 40
350 35 22.5 32.5 42.5
400 40 25 35 45
450 45 275 375 475
500 50 30 40 50
550 55 32.5 42.5 52.5
600 60 35 45 55
70
~ TTCif FC = $15000™ TR
60 *TCif FC =$25000°° TC if FC=$5000 g
50|
&
§ oL
g 30
’g 20
E 0
0

50 100 150 200 250 300 350 400 450 500 550 600

Tonnes of seed

Figure 41. Determination of profit with changes in total cost.

Change in variable cost
Considering finally an increase in variable cost from $50 per tonne to $60 per tonne and a
fall from $50 per tonne to $40 per tonne, it is also possible to obtain total cost functions
which represent an increase and a decrease in variable costs. The effect of these changes can
be examined by plotting the TR and total cost functions against the quantity of seed (Table

39 and Figure 42).
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Table 39. Effect of changes in total variable cost.

Quantity of seed Total revenue Total cost when variable cost is:
$30/t $50/t $70/t
tonne ‘0008 ‘000% ‘000% ‘000%
0 0 15 15 15
50 516.5 T8 18.5
100 10 18 20 22
150 15 19.5 225 25.5
200 20 21 25 29
250 25 225 275 32.5
300 30 24 30 36
350 35 25.5 325 39.5
400 40 27 35 43
450 45 28.5 375 46.5
500 50 30 40 50
550 55 319 54.5 53.5
600 60 33 45 57
70

: TTCifVC=$50t ™ TR “~TCif VC=$70/t “TTCif VC = $30/
50

50
40
30
20 |

Amount in ‘000%$

10 | |

! | |
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Tonnes of seed

Figure 42. Determination of profit with changes in total variable cost.

The higher the variable cost per tonne, the greater the quantity of seed that must be produced
and sold to break even. The lower the variable cost per tonne, the smaller this break-even
quantity is. If the variable cost per tonne increases while total revenue is kept constant, there
is a substantial fall in profit per tonne beyond the break-even point (see shaded portion). On
the other hand, a fall in variable cost per tonne, keeping total revenue constant, is accompa-
nied by a substantial increase in profit per tonne beyond the break-even point (Figure 42).
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Partial Budget

This is budgeting carried out in relation to a partial change to a given enterprise production
plan. The partial budget accounts for only those items of costs and returns which change
and forecasts the effect in financial terms. Many seed growers normally allocate only a por-
tion of their farm to seed production. The resources of labor, capital, or inputs are shared
between seed production and other activities undertaken such as grain or livestock produc-
tion. Any attempt to isolate the financial effects of seed production from the rest of the
enterprise's activities is partial budgeting.

Complete or Whole-farm Budget

This is budgeting carried out in relation to the entire farm. It takes into account the costs
and revenue from all activities including seed production, and forecasts the financial result
of the whole business.

Conclusions

A seed enterprise cannot do well if it is unable to monitor and control costs. Since, in many
cases, margins are small, particularly for enterprises dealing in self-pollinating crops.
Management accounting is a key means of monitoring and control, for which access to good
routine information is essential. Financial statements such as profit and loss accounts and
balance sheets are prepared to meet this need. Good information is also required for cost
planning, which forms the basis of monitoring and control systems. It is important for man-
agers and staff, who are involved in the budget preparation, to give strong support to the
budget and ensure its success. Budgets are not only used as tools for planning only, but
should be interpreted correctly and used to the fullest potential during the operational stage
of the enterprise. The budget should be used as a ‘living” document so that any variances
from expectation during the operational stage are investigated quickly and corrective actions
taken in time. In this respect the budget is used as a monitoring tool as well. A quarterly
review of accounts and variances is a useful routine procedure.

Further Reading

Hosken, M. 1985. The farm office: How to cope with paperwork. Farming Press Limited,
Ipswick, Suffolk, UK.

Kelly, A. F. 1989. Seed planning and policy for agricultural production: The roles of govern-
ment and private enterprises in supply and distribution. Belhaven Press. London, UK.
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Chapter 10. Privatization of the Seed Sector

Introduction

In the broad sense, privatization refers to the introduction of market forces into an economy
to facilitate free trade. This means that privatizing the seed sector has to be closely linked to
implementing overall national economic policies, which support the development of market
economies. In the seed industry, privatization requires a re-definition of the functions of pub-
lic and private sectors since both have specific roles to play depending on the situation. This
chapter discusses the status of privatization of seed industries in developing countries, the
steps that are followed in privatizing state-owned means of seed production, and the prob-
lems associated with this process.

Performance of Public Seed Producing Organizations
Over the past three decades, there has been significant state involvement in the seed industry
because governments have regarded farmer sources and traditional varieties as incapable of
providing the production gains required. or meeting national seed requirements arising from
rapid population increases. Intervention from the state has been in the form of investments
within large-scale national seed enterprises and state farms as mechanisms for the multiplica-
tion and distribution of modern varieties.

However, as private businesses become more active in national economies, many coun-
tries are now seeking ways of reducing the involvement of government in seed production
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and are encouraging private companies to participate. In fact, much of the seed provision in
developing countries already lies in “private hands’, since most farmers save their own seed
and some also distribute it in farming communities using local means of exchange.
However, these informal supply channels offer little quality assurance and may have no link-
age to other technologies recommended for improving productivity.

On the whole, parastatal organizations have demonstrated limited success in their
attempts to produce and distribute seed to small farmers. This partly explains why many
developing countries now seek alternative seed supply systems as part of their privatization
efforts. High operational costs and the use of inefficient delivery systems are among the
major causes of the failure of parastatals. Probably, more emphasis on the technologies of
seed production has been made in the past while neglecting those factors which contribute to
seed use.

As an alternative to parastatals, many countries (several in Latin America, some in Asia, and
a few in Africa) are developing new strategies aimed at encouraging farmers, small enter-
prises, merchants, and traders to cater for local seed needs.

Privatization of the seed sector in developing countries is part of the general World
Bank/IMF Structural Adjustment policies aimed at commercial restructuring of public sector
institutions. Those public seed producing organizations, which demonstrate a potential to
earn profits, are usually restructured to operate commercially. Those that do not are either
liquidated or are made to operate for strategic reasons such as producing seed of less-prof-
itable important food crops.

Status of Privatization in Developing Countries

Although general problems associated with privatization are similar in most countries, fac-
tors influencing the privatization process itself, namely, political direction, economic status,
progress in research, state of commodity markets, and agribusiness development, vary
between countries. Besides the state of economic development, priorities and approaches
that are taken also differ according to the history of the country as well as culture and tradi-
tions. These make the process of privatization complex.

Therefore, it is better not to make generalizations across countries, but to treat privatiza-
tion on a case-by-case basis. However, sharing experiences among countries that are at dif-
ferent stages of privatization serves as a useful learning purpose. Lessons could be learnt
from the experience of others, but it is difficult for countries to simply adopt entire models,
which are developed elsewhere. The general status of privatization in developing countries is
outlined in Figure 43.



Stages in Privalization

» Formal sector com-
prises only public seed
producing organiza-
tions; seed price deter-
mined by government

* Private dealers market
seeds of high-valued
crops such as sugar
beet, sunflower, pota-
toes, food legumes.
forages. and vegeta-
bles

Little or no privaliza-
tion experience

2

* Framework for privati-
zation of public sector
beginning to develop:
some liberalization in
seed pricing

* Foreign and local seed

companies active and
competing with public
enterrises in produc-
tion, and/or marketing
of seed

3

* Framework for privati-
zation available and
under discussion

* Several foreign and
local companies active
and competing with
public sector enterpris-

es

* Seed price determined
by market forces

4

s[nstitutional framework
for privitaization well
established

* Private companies
dominate seed produc-
tion, both large and
small scale

Examples: Jordan, Syria,

Cyprus, Libya

Examples: Ethiopia,
Sudan, Tunisia.
Lebanon. Ghana, Yemen

Example: Egypt,
Morocco, Malawi

Example: Turkey,
Pakistan

Figure 43. Status of privatization in developing countries.

Roles of Public and Private Investment in Seed Provision

[dentifying specific roles for public and private sectors and partitioning national investment
in seed provision will depend on local situations, which are determined primarily by the type
of crop in question. Approximate levels of expected public and private sector participation in
selected seed industry functions are illustrated in Figure 44. It shows the general situation in
many countries where hybrids and self-pollinating seed crops are handled predominantly by

the private and the public sectors, respectively.
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Figure 44. Roles of public and private sectors in seed provision.

Privatizing Public Sector Seed Operations

Methods

There are two common methods of privatizing public sector seed production. These relate to
the entire seed industry and emphasize the relationships between public and private sectors
of the industry.

» Transformation process of market liberalization by creating conditions where public
and private sectors can compete freely
- Creating new structures for public and private organizations (e.g., management/employ-
ee buy-outs, lease and management contracts).
- Giving these new organizational structures greater autonomy that is free of government
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intervention.
- Withdrawal of preferential subsidies and other forms of privilege that give undue advan-
tage to the public over the private sector.
- Input and output prices determined purely by market forces.
The aim is to create a ‘level playing-field’ for all participants, both from the public and pri-
vate sectors.

 Full transfer of assets and ownership of public sector production entities to the private
sector
- Creation of technically efficient and appropriate legal framework to transfer assets
(holding companies). The choice of legal status to be determined by policy and local
conditions.
- Sale of state-owned enterprise assets.
The primary goal is enhancing efficiency by creating clear ownership of assets and ensuring
that acquired property rights are lasting and are protected by appropriate legislation.

Because of complexities associated with privatization, local circumstances should, by and
large, dictate the sequence of methods adopted. Although, it seems logical to create stable
market conditions first, which can enable efficient functioning of newly privatized business-
es. Transfer of assets then follows this step where applicable. These methods should aim at
price liberalization and monetary/fiscal stabilization. It is important that any short-term
measures fit within long-term developmental perspectives. A too rapid process should be
avoided since a sudden breakdown in supply or high unemployment are possible, thus sub-
jecting the reform program to political opposition. Privatization should be dynamic, but
gradual and evolutionary in scope, while safeguarding against side effects such as:
® Negative social effect on employees
A social security and compensation package should be developed for employees who
lose their jobs as a result of privatization.
e Deficiency/breakdown in seed supply
A sudden withdrawal of public seed production should not lead to a breakdown in seed
supply, particularly for strategic crops.
® Inappropriate margins
The privatization process has to ensure a fair and competitive future seed market for all
participants.
o Weak role by farmers’ associations
Privatization should not weaken, but strengthen farmers’ associations to organize seed
production and to carry out key functions such as advocacy and information exchange.
® Weak legislation
There should be appropriate and firm legislation/regulations that protect seed producers
and users.
° Less effective seed certification
Privatization should be accompanied by a strong regulatory role of seed certification as
a guarantee of protecting producers and users.




Stages

Privatizing state-owned seed operations is usually gradual and may last several years, partic-
ularly if the crop-mix includes self-pollinating cereals and grain legumes. A good start and
future success depend primarily on commitment of the government towards privatization.
An important initial step is establishing a committee, which can identify further steps
towards privatization and formulate an action plan. Logical steps, which may be followed in
privatizing public seed operations, are suggested in Figure 45.

Phase 1
Planning

A privatization
committee is
established. The
Committee for-
mulates policy
guidelines and
objectives and
develops action
plans for privati-
zation,

Phase 2
Separation
of roles

The public seed
production is
separated from
the official certi-

fication.

Phase 3
Decentrali
zation

The public seed
production is

decentralized
into small
autonomous
sced units oper-
ating on a com-
mercial basis
under improved
management,

Phase 4
Revaluation
of assets

Book values
(initial cost less
accumulated
depreciation) of
assets reviewed
and revalued
according to pre-
vailing market
and replacement
prices.

Phase 5
Sale of assets

Tenders issued
and assets sold;
conditions that
ensure continu-
ous and reliable
sced supply for a
given period
included in ten-
ders; suitable
organizational

Decentralization
is first on pilot
basis followed
by wider appli-
cation.

options investi-
gated (e.g., joint
ventures, public
company, etc.).

Accompanying legislation and regulations that are appropriate and serve as suitable protec-
tion for producers and users, while ensuring the development of a modern seed industry

Figure 45. Stages in privatizing public seed sector operations.

The process of privatization may be faster in the case of high-valued crops, particularly
those for which hybrids exist. Governments may wish to continue state ownership in those
crops where no private interest is expressed (e.g., minor and less-profitable crops). Even in
such cases, appropriate measures can still be taken to improve efficiency, reduce costs, and
commercialize operations as much as possible.

Pre-conditions

It is important that certain preconditions are met before public seed organizations are consid-
ered suitable for privatization. A checklist of important factors, which should be taken into
account, is presented in Figure 46.
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Production Management and Staffing
* Continuous access to basic seed assured ¢ Improved management structure put in
» Efficient operations put in place place
* Staff qualifications assessed

Planning, Monitoring and Control * Recruitment and training procedures
* Modern finance, accounting and control- improved

ling systems established ¢ Performance indicators and incentives
* Proper budget planning and control intro- identified

duced
* Profitability assessed taking all costs into

account Distribution and Marketing
* Timely reporting system initiated * Capacity to conduct market analysis
* Proper internal and external auditing sys- ensured

tem introduced * Appropriate seed purcahse and selling
» Capital replacement capacity assessed debt price mechanisms established

and equity levels assessed. * Sales force established

Figure 46. Pre-conditions for privatizing state-owned seed organizations.

Cost and Financing
Privatizing public seed production involves restructuring existing entities such as seed cen-
ters. This is costly and has to be financed out of a specified budget. Major cost components
of restructuring usually comprise the following:
* Direct cost of restructuring
- Updating machinery and office equipment.
- Cost of spare parts and laboratory equipment.
- Training program for middle management staff in modern management tools.
- Cost of social plan for redundant employees.
¢ Cost of establishing stock company (where applicable)
- Public sector shares.
- Private sector shares.

After privatization, there is usually a problem of acquiring sufficient funds for required
investments and for financing working capital. A strong capital base is vital for new compa-
nies to survive during the crucial phase that immediately follows privatization. Finance for
restructuring could be obtained from a mix of sources including the following:
¢ Credit
Sources of credit are often limited because of the relatively weak financial markets in
many developing countries.
® Share capital
Revenue from sale of shares will depend on the availability and readiness of the pub-
lic to acquire shares in the new companies.
* Redundancy fund
The cost of a social plan for redundant employees may need outside finance, as this
may not be accomplished under on-going restructuring activities.

- 156 -



Problems

Several problems can be encountered in privatizing state-owned seed activities. Some of

these could actually pose as barriers to the entry of new entrepreneurs into seed production.
Key problems are illustrated in Figure 47 and each one is explained later in detail.

Limited
Political
will

Unfair
Competition

Ineffective
seed
Certification

High Initial
cost

Privatizing
Public Seed
Organization

Weak
Commodity

Markets
Poor Financing

and Credit

High
Taxation

Low-margin
Crops

Figure 47. Problems in privatizing public seed operations.

¢ Unfair competition

Many public seed sector organizations receive substantial subsidies from government and do
not calculate the true cost of seed production. Not all costs (depreciation of assets) are taken
into account in calculating the selling price of seed. There is therefore often a situation of

unfair competition between a heavily supported public sector and a private sector that does
not receive similar subsidies and other state incentives.

® Less organized commodity markets

A commercial seed industry needs support from a viable commodity market. This is particu-
larly relevant for crops that are linked either to the development of value added or agro-
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based industries (e.g., tomato paste factories, breweries, and flour mills), or serve as basic
production cost in the determination of the seed price (e.g., the grain market for many cereal
crops). Many commodity markets are not competitive and lack transparency because politi-
cal considerations and economic conditions inhibit the forces of demand and supply. For
example, there has to a viable grain market for seed production of cereals to be commercial-
ly viable.

¢ Limited political will

Privatization cannot succeed without political will and support from national governments.
Support is needed in reviewing outdated laws and making these more adaptable to current
situations and, in particular, for promoting business activities in the seed sector.

Clear guidelines on privatization need to be established and distorting policies (for exam-
ple, fixed pricing of seed to make it cheaper than the cost of producing it) should be avoided.
These guidelines should ensure fair competition and stimulate both public and private inter-
ests, as well as give guidance to foreign investment and repatriation of profit.

The private sector may require favorable credit terms such as tax holiday periods (paying
no tax on profits) for a number of years, since initial investment costs may be quite high. A
market and pricing policy, which imposes minimum sales price for seed, should be consid-
ered.

Where possible, plant breeders’ rights should be considered. Seed Councils should have
more functional roles in helping to bring private and public sector agencies together that are
interested in seed production.

Other areas that require government support include training of private and public sector
staff in aspects of seed industry development, establishing seed associations, developing and
making available reliable agricultural statistics, financing seed security stocks, ensuring
remote areas have access to good seed, and continuing applied research in low-profit self-
pollinating crops.

® High cost of initial investment

High cost of initial investment (e.g., acquiring processing plants and storage facilities) may
represent a barrier to entry into the seed business by private individuals. Where applicable,
incentives should be provided, for example, by leasing state-owned land at reasonable cost to
the private sector for seed production, allowing use of state-owned marketing channels and
renting/hiring of public sector storage or processing facilities.

¢ Poor financing and credit arrangements

Small farmers are often regarded a credit risk, although they usually need assistance in
financing part of their farming operations. Restricted access to institutional credit is general-
ly a barrier to participation in commercial farming.

* Ineffective seed certification

A well-functioning quality control system provides an incentive and guarantee to the private
sector to participate in seed production. This could be in the form of an independent certifi-
cation service that is separated from seed production and supported by other services such as
a variety release mechanism and a national catalogue. The aim is to have a control system
that eliminates fraud and ensures that quality seed reaches the farmers.
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» Producing low margin seed

Besides country-specific features such as pricing policies and subsidies, there are crop-relat-
ed issues to consider in efforts to privatize the seed industry. While the production of hybrid
crops (for example, maize) and high margin crops such as vegetables is easier to privatize,
the situation is more difficult when one deals with high volume, low margin crops such as
many self-pollinating cereals including barley, wheat and rice. Although these crops are the
most important source of food in many countries, private interest in seed production is gen-
erally weak. One means of encouraging private sector interest in seed production of these
crops is by maintaining a strong research base with open access for private companies and
by making public varieties (including breeder and foundation seed) equally available to both
sectors. An effective royalty payment scheme should be considered, although collection of
royalties is not easy.

Formation of Small-scale Seed Enterprises

Privatizing public sector means of seed production does not entirely solve the problems
small farmers face, since the new commercial companies generally deal in improved vari-
eties of high-valued crops. On the other hand, a majority of small farmers usually rely on
less profitable cereals and food legumes, which do not attract private sector investment.
These farmers save their own seed using indigenous knowledge and traditional practices.
But these are far from meeting needs in terms of quantity, quality, and food security.

It is obvious that the only effective way of meeting seed needs of resource poor farmers is
to produce and distribute better seed within farming communities. In addition to privatizing
big parastatals, the privatization policy should take into account the welfare of small farmers
in terms of improved seed supply. The question is, how? An answer may lie in small-scale
seed enterprises that are owned and run by the farmers themselves having incentive struc-
tures that encourage village-level investment and commitment. By definition, the functions
of a seed enterprise extend beyond field multiplication to include post-harvest handling,
cleaning, storage, and marketing. Small-scale enterprises are defined as those enterprises
that are owned and managed by a few people who make major decisions.

Small enterprises seem most ideal in smallholder communities because seed selection and
use is location-specific, with particular varieties confined to small agro-ecological niches.
Reduced transport, distribution, and supervision costs are therefore major advantages.

Types of Small-scale Seed Enterprises
As mentioned before, small-scale seed enterprises should be owned and managed by a few
people, with each person bearing responsibility for several functions. Such enterprises may
take various forms including the following:
« Individuals such as key farmers and families producing seed for sale in the community.
« Small companies formed as a partnership among few businessmen or farmers.
» Farmers Cooperatives.
* Seed Producers’ Associations.
¢ Community-based groups supported by NGOs.



Enterprise Formation
Forming a small-scale seed enterprise involves two key elements:

Identification

Since seed production and marketing require specialized knowledge, skills and resources, it
is important to identify individuals and groups who are prepared to invest in this sort of busi-
ness and do it well. Therefore, they should have some experience in seed production and be
concerned about selling good seed and maintaining reputation among seed-using farmers.
Within the community such entrepreneurs could be leading farmers, extension agents, traders
or merchants, and other businessmen.

Support
Potential investors in small-scale enterprises may need incentives if they are to produce seed
of less profitable crops that are not attractive to large seed companies. Support could take
the following forms:

* Government supported research in minor crops.

* Access to basic seed of crops grown by the enterprises.

* Low or interest-free credit, grants, and temporary subsidies to get started.

* Tax-free holiday period.

* Training in best husbandry practices and quality seed production.

» Arrangements top acquire basic equipment (e.g., simple seed cleaner), storage facilities,

and materials (e.g., bags, fumigants, and labels).

Support to seed enterprises should be for a specified period until the enterprise succeeds in
producing and marketing good seed, and demonstrates profitability.

Organization and Financial Management of Enterprises

To be successful, a seed enterprise must have the capacity to grow, clean, store, and market
good seed effectively. This may require access to basic seed of new and existing varieties.
These various activities are coordinated and controlled by components of the organizational
structure. A typical small-scale seed enterprise is illustrated in Figure 11, where only few
key people supervise the entire aperation of the enterprise. This means that these essential
staff must have wide knowledge of both technical and economic issues involved in the pro-
duction and marketing of seed. There are two special management features of seed enter-
prises:

* As a biological process, seed multiplication is not characterized by significant
economies of scale like in controlled processes such as conventional manufacturing
because of several external factors which can cause sudden changes. These include
variations in climatic conditions and disease/pest infestation.

* Seed is a living material and has to be handled carefully so that this living condition is
maintained right through all processes from harvesting to the next planting time. This is
important particularly in warm and humid climates where it is difficult to bring seed to
a safe level of moisture content soon after harvest and to keep it in store.

These factors mean that many decisions should be made promptly and on the spot, for which
delegation of responsibility to relevant support staff is very crucial. Seed production is sea-
sonal and therefore requires good financial planning. For instance, funds have to be secured
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and made available to pay growers promptly after they deliver raw seed if they are to remain
loyal to the terms of the contract agreement.

Where demand is uncertain, it is financially risky for small enterprises to deal with seeds
which can lose viability quickly and cannot be used otherwise (e.g., vegetable and forage
seed). Even for cereals, their alternative use as grain is only possible if seed of low viability
is not treated with chemical. It is advisable in such situations to treat seed on demand and
leave all remaining stock untreated so that this is sold as grain if necessary.

Financial management is particularly difficult in situations of acute inflation since input
loans and seed prices become difficult to determine. In such situations, it is better to recover
loans in kind and keep working capital in foreign exchange if possible.

On the whole, successful small-scale enterprises are those that:

« Are formed by a combination of new ideas with attractive attributes of existing local

systems of seed production.

* Have a lasting impact, by showing a capacity to survive in the long-term.

* Are not continuously dependent on external support.

* Have a potential to benefit from close links with appropriate formal sector seed activi-
ties so that the farmers benefit from investments in variety research and associated tech-
nologies.

Serve as dependable sources of good seed.
Supply small farmers with better quality seed that contributes to higher productivity and
prosperity in the community.

L]

Conclusions

Privatization is not an end in itself. It does not on its own guarantee that new seed enterpris-
es will continue to survive in the future. It is important that measures taken fit well within a
country’s economic development, culture, traditions, and institutional structure. In particular,
achieving the goals of economic and social development and implementing the right private-
public balance is a formidable challenge in some countries where the state plays the leading
role in economic and social development. The pace of privatization will continue as more
countries adopt economic reform policies or become signatories to related international
agreements. The general approach to privatization will be one based on a segmented seed
market, where larger companies, including restructured public enterprises, will focus on
high-profit crops, while appropriate small-scale enterprises deal with less profitable seed
Crops.
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Appendix 1. Present value of $1 due at the end on n periods (present worth factors) Pv =

Fv

(A+r)"

Periods 5% 6% 8% 10% 12% 14% 15% 16% 18% 20% 22% 24%  25%

1 0952 0.943 0926 0.909 0.893 0.877 0870 0.862  0.847 0.833 0.820 0.806 0.800
2 0.907 0.890 0.857  0.826 0.797 0769 0.756 0.743  0.718 0694 0.672 0.650 0.640
3 0.86¢4 0.840 0.794  0.751 0.712 0.675 0.658  0.641 0.609 0579 0551 0524 0.512
4 0.823 0.792 0.735  0.683 0.636 0592 0572 0552 0516 0482 0451 0423 0410
5 0.784 0.747 0.681 0.621 0.567 0.519 0497 0476 0437 0402 0370 0341 0.328
6 0.746  0.705 0.630  0.564 0.507 0456 0432 0410 0370 0335 0303 0275 0.262
7 0.711  0.665 0.583 0.513 0.452 0400 0376 0354 0314 0279 0249 0.222 0210
8 0.677 0.627 0.540 0467 0.404 0.351 0327 0305 0.266 0233 0204 0.179 0.168
9 0.645 0.592 0.500 0.424 0.361 0308 0284 0.263 0.225 0.194 0.167 0.144 0.134
10 0.614 0.558 0.463  0.386 0.322 0270 0247 0227  0.191 0.162 0.137 0.116 0.107
11 0.585 0.527 0429  0.350 0.287 0237 0215 0.195 0.162 0.135 0.112 0.094 0.086
12 0.557 0497 0.397  0.319 0.257 0208 0.187 0.168  0.137 0.112  0.092 0.076 0.069
13 0.530 0.469 0.368  0.290 0.229 0.182 0.163 0.145 0.116 0.093 0.075 0.061 0.055
14 0.505 0.442 0.340 0.263 0.205 0.160  0.141 0.125  0.099 0.078 0.062 0.049 0.044
15 0481 0417 0.315 0.239 0.183 0.140 0.123  0.108  0.084 0.065 0.051 0.040 0.035
16 0.458 0.394 0292 0.218 0.163 0.123  0.107 0.093 0.071 0.054 0.042 0.032 0.028
17 0436 0371 0.270  0.189 0.146 0.108  0.093  0.080 0.060 0045 0.034 0.026 0.023
18 0416 0.350 0.250  0.180 0.130 0.095  0.081 0.069  0.051 0.038 0.028 0.021 0.018
19 0.396 0.331 0232 0.164 0.116 0.083 0.070 0.060 0.043 0.031 0.023 0017 0014
20 0377 0312 0.215  0.149 0.104 0.073  0.061 0.051 0.037 0.026 0.019 0.014 0.012
21 0.359 0.294 0.199  0.135 0.093 0064 0.053 0044 0.031 0.022 0.015 0.011 0.009
22 0.342 0.278 0.184  0.123 0.083 0.056 0.046 0.038 0.026 0.018 0.013 0.009 0.007
23 0.326 0.262 0.170  0.112 0.074 0.049 0.040 0.033 0.022 0015 0.010 0.007 0.006
24 0310 0.247 0.158  0.102 0.066 0.043 0.028 0.019 0.013 0.008 0.006 0.005 0.005
25 0295 0.233 0.146  0.092 0.059 0.038 0.030 0.024 0.016 0.010  0.007 0.005 0.004
30 0.231 0.174 0.099  0.057 0.033 0.020 0.015 0.012 0.007 0.004 0003 0.002 0.001
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Appendix 2, Present value of an annuity of $1 per period for n periods (annuity factors) P =

Periods 5% 6% 8% 10% 12% 14% 15% 16% 18% 20% 22% 24%  25%

1 0952 0943 0926 0909 0893 0877 0870 0.862 0847 0833 0820 0806 0.800
2 1859 1.833 1783 1736  1.690 1.647 1626 1605 1566 1528 1492 1457  1.440
3 2723 2673 2577 2486 2402 2322 2283 2246 2174  2.106 2.042 1981  1.952
4 3546 3465 3312 3170  3.037 2914 2855 2798 2690 2580 2494 2404 2362
5 4330 4212 3993 3791  3.605 3433 3352 3274 3.127 2991 2864 2745 2.689
6 5076 4917 4623 4355 4111 3889 3784 3685 3498 3326 3.167 3.020 2951
7 5786 5582 5206 4868 4564 4288 4160 4039 3812 3.605 3416 3242 3.16l
8 6463 6210 5747 5335 4968  4.639 4487 4344 4078  3.837 3619 3421 3.329
9 7.108 6802 6247 5759 5328 4946 4772 4607 4303 4031 378 3.566  3.463
10 7722 7360 6710 6145 5650 5216 5019 4833 4494 4192 3923 3.682 3.57
1 8306 7.887  7.139 6495 5988 5453 5234 5029 4656 4327 4035 3776 3.656
12 8863 8384 7.536 6814  6.194 5660 5421 5197 4793 4439 4127 3851 3.725
13 9394 8853 7.904 7.103 6424 5842 5583 5342 4910 4533 4203 3912 3.780
14 0899 9295 8244 7367 6628 6002 5724 5468 5008 4611 4265 3962 3.824
5 10380 9712 8559 7.606 6811 6.142 5847 5575 5092 4675 4315 4001  3.859
16 10.838 10.106 8851 7.824 6974 6265 5954 5.669 5.162 4730 4357 4.003  3.887
17 11274 10477 9122 8022  7.120 6373 6047 5749 5222 4775 4391 4059 3910
18 11.690 10.828 9372 8201 7250 6467 6.128 5818 5273 4812 4419 4080 3.928
19 12.085 11.158 9.604 8365 7366 6550 6.198 5877 5316  4.844 4442 4097 3942
20 12462 11470 9818 8514 7469 6623 6259 5929 5353 4870 4460 4.110 3.954
21 12.821 11764 10.017 8649 7562 6687 6313 5973 5384 4891 4476 4.121  3.963
22 13.163 12.042 10201 8772 7645 6743 6359 6011 5410 4909 4488 4.130 397!
23 13489 12303 10371 8.883  7.718 6792 6399  6.044 5432 4925 4499 4137 3976
24 13.799 12.550 10529 8985  7.784  6.835 6434 6073 5451 4937 4507 4.143 3981
25 14094 12783 10.673 9077  7.843 6873 6464 6097 5467 4948 4514 4147 3985

30 15373 13.765 11.258  9.427 8.055 7.003 6566  6.177 5517 4979 4534 4160 3.995




Glossary
Adoption
Decision made by farmers to take up and use new seed or a new variety.

Annuity
A fixed amount paid or received annually or at other intervals for a stated period of time.

Asset
Anything of value owned by a business, which could be in the form of possessions or claims
held with others.

Balance sheet

A summary tabulation of assets and liabilities of a business at a specific point in time, usual-
ly the last day of the financial year. In the balance sheet, the total value of assets must equal
the total value of liabilities.

Barter exchange
A system by which all goods and services are exchanged directly in-kind without the use of
money.

Birr (ETB)
Ethiopian currency unit. At the time of writing, 8.3 birrs were equivalent to 1 U.S. dollar
($US).

Border price
The unit price of a traded good at a country’s border. These are free on board (fob) price for
exports, and cost insurance freight (cif) price for imports.

Break-even analysis
A numerical or graphical analysis of the relationship between total cost and total revenue, such
that break-even takes place when total cost equals total revenue.

Break-even or cost price
Price of a product at which all costs of production are covered exactly.

Breeder seed

The seed of new varieties produced by research stations. From its cultivation comes founda-
tion or basic seed, which is generally the first generation made available for multiplication by
the commercial sector.

Budget
A planned estimate of income to be generated by a business, against which is set cost estimates
to be incurred during a future time period.

Capital

Investments in items such as machinery, equipment and buildings (capital goods) and in edu-
cation and training (human capital), which are used to contribute to productive activities.
Capital also includes money secured by the business as loan.
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Capital budget
That part of the business’s budget which is concerned with the planning and control of expen-
ditures on capital items.

Cash flow
Movement of funds through the business in the form of receipts and payments over a defined
period.

Certification

A system of maintaining quality of seed according to official standards specified by an agency
set up for this purpose. The agency makes several inspections to ensure these standards are
met.

Certified seed
The first generation of seed from an official multiplication process, which is made available to
farmers for normal grain production.

Collective action
Cooperative efforts using local customs in the community to solve conflicts or enforce codes
of conduct, practice or collective behavior.

Consumer surplus
The surplus satisfaction a consumer enjoys from paying a lower price for a good than a high-
er price he or she can afford and would have been willing to pay.

Contingent pricing

An indirect method which involves asking individuals what they are willing to pay for an
environmental benefit or what they are willing to receive as minimum compensation to toler-
ate environmental costs.

Contract grower
A farmer who grows seed with formal agreement and on commission for a larger organization.

Creditor .
The party to whom a debt is owed. In the case of a loan, the lender is the creditor.

Debtor T T -
The party who owes a debt to the business. In the case of a loan, the borrower is the debtor.

Demand .
The need or desire for a good or service, which the customer can afford and is willing to pay
for. E : .

Depreciation
The amount of money kept aside each year as a fixed cost to represent the loss in value of a
fixed asset with the passage of time.
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Derived demand

Demand for an input (e.g., seed), which depends indirectly on the existence of a demand for
the product (e.g., crop) that it helps to produce. In other words, the demand for seed is
derived from the demand for the crop it helps to produce.

Diffusion
A process by which a new variety is spread within a farming community over time and
space.

Diminishing returns 7
The decline in output resulting from adding successive units of a variable factor of produc-
tion while keeping the level of other inputs constant.

Discount rate
The interest rate used in determining the present value of a future cash flow by discounting.

Discounting
The process of deriving the present value of a future income, assuming that a given amount
now, will be worth more than the same amount to be received in the future.

Distribution channel or mechanism
The route or means used to distribute a good from the producer to the consumer of that
good.

Economic accounting price

Economic accounting price or shadow price is used in economic analysis for a cost or bene-
fit in an enterprise when the market price is adjusted to reflect the true or opportunity cost to
the nation. ‘

Economies of scale
Factors which cause the average (or unit) cost of producing a commodity to fall as output of
the commodity rises.

Ecosystem
An ecological system in which a natural community and its environment functions as a unit.

Elasticity of demand
A measure of the proportionate change in quantity demanded for a good with respect to a pro-
portionate change in price.

Enterprise
One or more easily identifiable parts of a business under common ownership or control, for
which there are specific potential returns.

Enterprise diversification

A situation in which a business holds a combination of investments or enterprises a risk reduc-
ing strategy.
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Environmental impact analysis
Analysis of the environmental effects of a proposed investment in a project or enterprise.

Equity
The remaining amount left in an enterprise after deducting total liabilities (excluding claims to
sharcholders) from total assets.

Exchange rate
The price of a currency in terms of another currency.

Externality
Spillover effects of an enterprise (usually negative and not included in the valuation of the
enterprise), which are felt outside by other parties.

Farm gate price
The price a farmer receives for his or her product at the boundary of the farm. This price
excludes any costs for transport or marketing service.

Fauna
Animal life characteristic of a particular region or environment

Feddan
A unit of area measurement used in Egypt. One feddan equals 0.42 hectares.

Financial analysis
Analysis carried out for a proposed business enterprise using current market prices.

Flora
Plant life characteristic of a particular region or environment.

Formal seed sector
Organized institutions engaged in the multiplication, processing, distribution, and quality con-
trol of improved seed and use mainly market-oriented means of exchange.

GDP
Gross Domestic Product. A measure (aggregate value at market prices) of flow of total goods
and services produced within a given country over a specified period of time, normally a year.

GNP ,

Gross National Product. The total money value of all final goods and services produced in an
economy over a year (GDP) plus net income from investments abroad including interest, rent,
dividends and profit.

Gross margin
Value of an enterprise’s output less its variable costs.

Hectare (ha)
An area measurement equivalent to 10, 000 square meters
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Hedonic pricing
An indirect method of valuation, which infers the prices that individuals are willing to pay for
environmental benefits.

Hybrid (F1) :

A variety produced by crossing distinctly different parental lines. The first generation is a
superior variety with high yield potential, but this genetic-makeup declines substantially in
subsequent generations. The progeny of hybnds should therefore not be planted New seed has
to be bought every year. :

ICARDA
International Center for Agricultural Research in the Dry Areas.

Improved variety

Variety bred by breeders by incorporating superior genetic characteristics leading to high yield
potential and agronomic attributes such as resistance to biotic and abiotic stresses. Seed of
such a variety is commonly referred to as improved seed.

Independent enterprises
Those enterprises which are not mutually exclusive, so that accepting one enterprise does not
necessarily exclude the acceptance of another.

Inflation

Persistent increases in the general level of prices, which reduces the purchasing power or
worth of money over time. During inflation, the quantity of money in circulation rises relative
to the quantity of goods and services offered.

Informal seed sector
Farmers who produce and save their own seed of local or improved varieties, and use mainly
traditional forms of exchange.

Intangible costs and benefits

These are costs or benefits associated with goods and services (e.g., health, education and nat-
ural beauty), which are not likely to pass through the market system and therefore do not bear
a direct price, although they are of value to society.

Internal transfer
The transfer of seed from one enterprise to another within the same business and which does
not involve cash transactions.

Investment appraisal
Process of assessing the financial viability of a proposed business undertaking.

IRR

Internal rate of return. This is the discount rate that makes the present value of the revenue
stream exactly equal the present value of the cost stream (i.e., net present value = 0). It is the
maximum interest that an enterprise can pay to cover all investment and operating costs.
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Internal rate of return is refereed to as financial rate of return in financial analysis, and eco-
nomic rate of return in economic analysis.

Landrace
A traditional variety of a crop characteristic of a particular locality.

Lease
A legal contract agreement, which allows use of an asset for a specified period of time in
return for periodic payments of rent to the owner of the asset.

Leverage or gearing
Also referred to as the debt:equity ratio, the financial leverage indicates the relative impor-
tance of loans in the capital structure of an enterprise.

Liability
Total value of claims on the assets of a business by the various parties who supply funds to it.

Liquidity
The ease with which an asset can be converted into money.

Lump sum
These are large amounts invested or paid in an instant, instead of in small installments over
time.

Marginal cost
The cost associated with producing an extra unit of output.

Marginal revenue
The additional revenue obtained from the sale of an extra unit of output.

Market failure

The inability of the market mechanism to allow formal trade in certain goods and services
because these are difficult to trade and as a result do not pass through the market and therefore
have no market price.

Marketing margin
The difference between the value of an equivalent unit quantity of good at one stage and anoth-
er in the distribution chain.

MNCs
Multinational corporations. These are large enterprises operating in a number of countries and
having production or service facilities outside the countries of their origin.

Mutually exclusive enterprises

Enterprises are said to be mutually exclusive if accepting one enterprise automatically
excludes the acceptance of a second enterprise, although both can be rejected. In other words,
they are competing enterprises that do the same job.
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Net worth
Value of assets available to the owner of the business after all other claims against these assets
have been met.

NGOs
Non-governmental organizations. These are usually not for profit making (charitable) organi-
zations by statute.

Nominal price

The price of a product measured in terms of the prevailing price levels without taking
account of the effects of inflation. Nominal prices are converted to real terms when the
prices are adjusted for inflation.

Open pollinated varieties
These are varieties produced as a result of natural pollination as opposed to hybrid varieties,
which are a result of controlled pollination.

Opening and closing valuations
Determining monetary values of seed stocks in the business at the beginning and end of the
financial year respectively.

Opportunity cost
What a good or service earns in its best alternative use. It represents the benefit foregone by
using a scarce resource for one purpose instead of for its next best alternative use.

Output

The value of goods and services produced by an enterprise. It represents the value ‘added’ by
the products of the business, in this case, the difference in value between the final processed
seed and the raw seed recovered.

Overdraft

A loan facility on a current account at a bank, which permits a customer to overdraw up to a
certain agreed limit for a specified period of time. Interest is normally payable on this loan
facility.

Overhead costs
Indirect costs such as depreciation, rent, supervision salaries and other administrative costs,
which cannot be associated directly with specific units of final output.

Parastatal
Organization usually set up and to some extent supported by the national government,
although nominally independent and commercial.

Parity price
Equivalence of a commodity price expressed at one location (e.g., farm gate) to its price
expressed at another location (e.g., harbor).

Partial budget
A budget that relates to only part of an enterprise, as opposed to a complete budget, which
deals with the entire enterprise.
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Private sector
Commercial sector made up of privately owned enterprises of varying sizes, which may not
have close relations with public sector operations.

Privatization
A process of promoting private sector participation in an economy. It involves the introduction
of market forces to facilitate free trade.

Profit
Surplus remaining in the business after all costs have been met (i.e., total sales revenue minus
total costs). If there is a deficit, this is called a loss.

Profit and loss account

A record of financial transactions and the resulting enterprise profit or loss for the financial
year. It includes an opening valuation of stock, the costs and revenue for the same period and
the closing valuation of stocks at the end of the financial year.

Property right
A legal ownership right over a specify property.

Public good :
A good or service that is freely available to everyone in a particular community, such that it is
non-excludable and non-rival in consumption.

Public sector
State-owned, non-commercial institutions and enterprises.

Purchasing power

The extent to which a given monetary unit or a given amount of money can buy goods and ser-
vices. The greater the amount of goods and services bought with a given amount of money, the
greater is its purchasing power.

Risk

That part of uncertainty (where uncertainty is the state of not knowing what the exact outcome
of an event would be) that could be measure and is therefore associated with some measure of
probability.

Risk analysis
A systematic analysis of the degree of risk attached to an investment or enterprise activity.

Risk averse

An attitude towards risk where one prefers the alternative associated with least risk when all
available alternatives have seemingly the same expected return. Risk neutral is the case in
which one is indifferent and equally accepts any of the alternatives because they have the same
expected return, while risk taking involves selecting the alternative associated with the great-
est risk.
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Risk premium
The additional return on an investment required as a compensation for risk of loss if the invest-
ment fails.

Roguing
The process of removing plants by hand that do not appear healthy or sufficiently characteris-
tic of the variety being grown for seed.

Salvage value
Also called residual or terminal value. This is the value remaining in an asset at the end of a
project or at the end of its economic life.

Self-pollination

A method of fertilization through which a plant forms seeds using its own pollen, and without
pollen from other plants. Varieties of self-pollinating crops such as rice, wheat and barley tend
to maintain their genetic characteristics through subsequent generations than cross-pollinating
varieties do. Farmers therefore find it easy to save seed from self-pollinating crops.

Sensitivity analysis
An analytical technique to test systematically how output or earning capacity of an enterprise
would be affected by specific changes in some key variables.

Shares
A number of equal portions of the financial capital of a limited company, which entitles the
holder to a proportion of the of distributed profits as a return.

Stock company

A company in which the capital is divided into small units or shares, such that investors can
contribute varying amounts to the total capital. The profits are divided between the stockhold-
ers in proportion to the shares they own in the company.

Throughput

A measure of the rate of production, in terms of the total quantity of seed going through the
enterprise during a specific financial year (i.e., opening stock at the beginning of the year plus
total seed received during the year minus closing stock at the end of the year).

Traded goods

These are goods that are traded internationally (imports and exports) and their values eported
in the national accounts. Domestic resources or other goods and services, which are produced
locally, but are not easy to trade because of their nature, are referred to as non-traded goods
or services. Tradable goods are those goods that could be traded but are not because govern-
ment regulation or other restrictions.

Tragedy of the commons

This refers to a situation in which no one has an interest in conserving common property for
the future when it benefits each person to exploit as much as possible.
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Transaction costs

Costs incurred in using the market system of exchange especially those relating to information
problems. Examples include costs associated with discovering and evaluating markets, finding
out the right prices, negotiating, and managing employees.

Variable cost
Costs which can be readily allocated to a specific enterprise and vary in approximately direct
proportion to changes in the scale of that enterprise.

Vertical integration
The placing of successive stages in production and distribution under the control and owner-
ship of a single enterprisc.

Wholesaler

A business that buys products in relatively large quantities from manufacturers for resale in
smaller quantities to retailers, who in turn sell to final consumers. In this way wholesalers
serve as intermediary between the producers and retailers of a product in the production — dis-
tribution chain.

Working capital

Working capital or current asset is an item of value, which is held to be converted to cash with-
in a short time, usually within a year. Inventory items held in anticipation of future sales (for
example, seed in store) can be classified as working capital.

Yield potential

The theoretical maximum yield which a variety is genetically capable of giving, as usually
determined under optimum conditions in a research station.
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Forcign eXchange Premitmi. .. s sssssssss s s iossns 69, 76-77
OISO ON e seeseesseeeesesesssesseastsassssssssesasssosarastrens 10-12, 16, 152, 161
FUel....oooonnescerrsrssrsen 51,62, 70, 77. 94, 100, 102
FUET COSE .o esse s icssns e e sisses s esss e sssons 100
Fuel wood 84-85, 87
(@71 110 7T VSOOI 29- 30
GEINUCT ..o scmess s st sssss s s oo 27, 29-30
Germination capacity 14,24, 107
GRAN ..o s ss s st s s e e 29, 65, 120, 152
Ghana Seed Company............ 29
GNP .ot ek e e 66
GOVernment POLICY ... ceweerevererrresesessmssssssssressssrines 3.28,65
Green Revolution..........cecins 12
Gross margin 74-75, 136-140
Gross margin budget 136
GIOUNMIUL. ..ot eee s sesssees s e85 29, 115
Handling charges 69-70
HArvesting.....o oo sesssssssssnsons .22,49, 51, 54, 73, 77-78, 97, 103, 160
HEAORIC PIICING .ot csersens s nsmssssresrss e ssss s s s e e oo s v 88
Human resource development.....n, 83
HUIMAN FISK it ssrsesssnsssss s sssssss s esssssssssssssssesssssssssssss 55-56
Hybrid seed 8, 114, 118
(7.1 21 B 7. GO 25,65
L@ CASNcorrc e s 134
IMF 151
Impact assessment 73, 80, 89
TNPOT s essssssssmessssssssesesssssess e 49, 68-70, 76
Import parity price 70
Import substitute 70
Improved variety 59, 62,72
In situ conservation 84
Income distribution 67, 80-82, 85
Indented cylinder 101
Indigenous knowledge 83, 159
Indirect cost 94
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Industrialized countries........

8-10, 15

Inflation

53, 56, 62, 99, 126, 161

Informal sector

8, 10-12, 14, 16, 30, 33

Information risk

5

Institutional arrangement

24, 26, 29-30

Insurance cost

...... 100, 108

Intangible cost and benefits
Interest on capital

67

103, 108-111, 131

Interest rate

40, 43, 47, 49, 68, 99-100

Intermediary 118-119
Internal Rate of Return 5, 43-49, 65, 88, 135
Interpolation 44
Inventory 107-111, 131
Investment outlay 40-42, 46
IRRI 12
Irrigation 57, 85-88, 97
Jordan 152
Kenya 14
Key variable 61-63, 129
Kilowatt hour 100
Labor cost 77, 94-95
Labor input 20, 49
Labor-intensive activity 73, 82
Labor use 27,30
Land tenure 24, 27, 30
Land use 72
Landrace 85
Latin America 14, 151
Lebanon 152
Legislation 3, 28, 65, 154-155
Legume 13, 29, 82, 97, 152-153, 155, 159
Level playing-field 154
Liability 100, 125
Liberalization 129, 152-154
Libya 152
Liquidity 124
Loan repayment 28, 38,53
Local institution 27, 30, 87
Lubricant cost 100
Lump sum 47
Maintenance cost 100, 108
Malawi 152
Malnutrition 6, 16, 80, 82
Management accounting 121, 149
Management system 32
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....... 75

Manure
Marginal cost

108, 117

Marginal revenue

108

Market distortion

67

Market failure .o seenssscsssssans

67

Market risk

54

Marketing cost
Marketing management

70, 112, 116, 132

112

118

Marketing margin

Master budget 127-129, 133, 135
Mexico 11
Minimum wage et st e 68
Money lending 26
Monitoring 6, 15, 28, 83, 93, 109, 121, 126-127, 149
Monitoring and evaluation.. 15
Morocco 152
Multinational Corporation 9
Mutually exclusive enterprise 42, 46-47, 50
National institutions 26
National seed board.......reerrinen 26, 28
National Seed Company 49-51, 63, 129-136
Natural disasters 12, 14-15
Natural resource 6, 84-85, 89

Net Present Value

39, 41, 46-47, 49, 53, 65, 88, 135

Net Worth...

124-125, 128, 135-136

NGO

14-16, 28-30, 82-83, 159

Nominal value 38
Non-renewable resource 84
Non-traded good 66-67
Normal distribution 57
On-farm sources 13
Open-pollinated seed... 118
Opening valuation 121-123
Operating budget 127-128, 133
Operational cost 27, 151
Opportunity cost 15, 38, 41, 46-50, 62, 68-73, 77, 83
Organizational structure 22, 30-32, 127, 153, 160
Overdraft 42,124-125
Overhead cost 56,94, 96, 116-117, 120, 128, 131-132, 138
Own farm 12
Ownership 30-31, 75, 85, 102, 106-108, 154, 155
Ownership cost 102, 106
Packaging cost 138
Packaging material 94, 124
Pakistan 152
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Paper profit 122

Parastatal 27, 151, 159
Parity price 70
Partial budget 149
Payback period 40, 135
Peasant Association 29
Percentage margin 120
Pesticide 9,19, 21,75, 137
Physical risk 53-56
Plant breeding 8, 10-12, 15, 85
Political will 158
Pollution 6, 84, 87
Post-harvest operations 21, 30
Poverty alleviation 6, 67, 81
Power and lighting 109, 131-132
Pre-cleaning 50-52, 77-78
Premium 62, 69, 77,97, 109, 117
Present Worth Factor 39,47, 162
Price spread 120
Pricing policy 158
Private sector 7, 12, 15-16, 28, 83, 150, 152-159
Probability 56-59, 100
Processing capacity 54, 101, 104, 131
Procurement price 28, 50, 54, 94, 97, 100, 109, 119, 130
Production-distribution-use chain 37-38, 55, 96, 115-116
Production function 20-21
Production plan 21, 54, 62, 112-113, 127-128, 130, 135, 149
Production risk 60
Profit and loss account 6, 121-127, 133, 149
Profit margin 6,53, 117, 119, 153
Property rights 75, 85, 154
Property tax 102, 117, 132
Public good 85, 113
Public sector 8, 83, 117, 151, 159
Publicity 132
Purchasing power 13, 129
Quality control 3,8, 10,12, 19, 21-25, 28, 31, 128, 153, 158
Rangeland 85, 87
Rate of return 5, 40, 42-47, 49, 53, 65, 88, 135
Raw seed...... 51, 54,97, 103, 107, 112-113, 117, 120, 124, 127-128, 130-134, 136, 161
Redundancy fund 156
Rejected seed 97, 103-104, 116, 129, 134
Repairs and maintenance 45,51, 77, 94, 102-103, 131-132
Residual value 39
Retail price 28, 118-120
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RELAINEA SCEU....ooec s esssssssessesmes st sss s snssones 75
RISK QIALYSES ..o eesesssessss s essssssesssssesesesess s s ssssssssssssssssssnssens 5.53,59, 65
RISK QVETSC DERAVION ..o sssrsessssssscssssssssssssssns 59
Risk Management ... 53, 59-60, 65
Risk neutral behavior ... 59
RUSK PIEMIUIT ..ottt ssssssas s s 109
RESK FAKET ..oooccoeece oo ssssss e sesssse s sss s st s s et s 59
ROZUING...ootrenereneseccssnresnsssnesne 97. 117
SALES TEVEIUE ..o esssssssessssssssessss s esse s ssemsssosssses 51, 132-133, 143, 144
SAIVAZE VAIUE......ooeeooeeerrer e csisesssesnesseres 52,78, 98-100, 103
SAMPUNG...oeerreeeseren 22-23, 55, 109, 131
SEEA ASSOCTAON........ooserreereresseesseresesseessssssss s s s ssss s s 29, 158
Seed center 97, 156
Seed corporation.........u 27,28
Seed distribUtion............oemccmecmecneseessnsommesn 15, 24, 31, 38, 112, 130, 153
Seed dressing 94, 102
SEEA AW ..ot ssse s s s 28
Seed 1eaKAZE ....vcreemcmerrsreecresonesssrisessne 54
Seed processing 29, 87, 100-107, 127, 153
SEEA PLOJECT ..o sssarcsss s s sessssssssssssessnsscros 8, 11-12, 26, 27
Seed security 158
Seed StOTAZE.......ooveeereernereersesresne 21, 38, 108, 110-11
SCEU-USING FATINET ..ot ssesesose s ssesesnns 62, 68, 112-113, 129, 160
Self-POIINALING CIOP .c.oocorrrrsrrrnnrcnrmesesmsserssssessesssss s st s sssssnsssssssssssssssns o 23,27, 115, 149, 158
Sensitivity analysis 5,61-64, 138
SRAUOW PIICE . rererreraeesvesrssessessseesssessssses s e st ssss s s s s o s 70,77, 81
SRATE CAPILAL ..ot sensssems s serss oo oo s s s s s s s s s s 156
Shirbeen Seed Center 97
SHEVES oo reeseessrssssesssssssssssss st ase s ssmsist s ssisss s sssssssssssssiss 101
SMAlI-SCAIE ENICIPIISC ... ersersre s s ssssssssesisssssnnes 31, 82, 117, 126, 159-161
Social accounting price 81
SOCIAN ANALYSIS .ooreereerreerecssneemeeecsmersmsessesmes s s oo 67, 80
SOCIAl IMPACK....oreeerreecmrenr e ssssress e s st sssnss st st s 80-81, 84
Social obligation..... 10
Soil conservation..........n. 86-87
Sowing rate...... 115
Standard deviation et s 56-58
Stock COMPANY.....corecrerrrrsnrcnesinesnee 156
Storage cost 107-111, 114, 131
Storage period e 108, 110
Straight 1in€ dePreCIAtION........oooreccercrrcsressssssesssssessesssssssssssesesssssssssemssses 98
Structural adjustment 87, 151
SUD-SANATAN ASTICA ..o eennecssessesses s ssssss s s esessssrss st ssssc s 14
Subsidy 6, 49, 69-71
Sudan 152
SUNK COSLaunninerirnnrninessnscssciesssmes s sserses 95
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SUSLAINADILILY ... ssssss s sss s s st sesseses 5-6, 73, 85, 88
Syria 152
Target profit 139-145
Tax expense 133
Tax holiday 158
Tax payable 135-136
Tax payment 134
Taxable income 39
Technical analysis 4, 19-22
Technical efficiency 19-20, 25, 60, 139
Technical optimum 20
Tef 29
Texture 22
Theoretical demand 114
Threshing 97
Throughput 21, 101-104, 107-112
Tradable good 67
Trade-in value 98-99, 126
Traded good 66-67, 69
Traditional seed sector 12-13, 16
Traditional variety 72
Tragedy of the commons 85
Training 23,27, 33, 81, 83, 100, 156, 158, 160
Transport cost 13, 69
Tunisia 152
Turkey 152
Unfair competition 157
Unit margin 120
Upland cultivation 84

Valuation of asset

121-122, 125, 155

Variable cost

74-75, 102-105, 109-111, 116-117, 131, 136-141, 144-148

Variety development 9,628, 117,153
Water 19, 67, 84-88
Watershed 86-87
Weeding 60, 97
Wheat 11,49, 75,77, 78, 97, 103, 115-116, 159
WHhOIE-£arm DUAZEL ... sosssssmsssssssmsssssssssss st s sssesssmssssssssasnss 149
Wholesale margin 119
Wild life 84
Women 15, 29-30, 38, 82-83
Working capital 107-109, 114, 117, 124, 156, 161
World Bank 79, 151
Written down value 99
Yemen 152
Yield potential 54, 59, 62, 81-82, 127, 130
Zimbabwe 14
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