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Foreword

Following demand from NARS (national agricultural research systems) and bilateral and international
agencies working in sub-Saharan Africa, ILCA developed a training course for senior and middle-
ranking staff working in policy analysis and related fields for the livestock subsector within the region
(sub-Saharan Africa). This manual has been written to accompany this course.

A major purpose of the manual is to supplement the instructor-based leaming for the ILCA
training course on policy analysis and the material used in this English edition was originally
developed to meet the specific needs of the [LCA course. However, it has been prepared for use by
other institutions, particularly universities and regional training centres to support traning in livestock
policy analysis. Since the manual uses a modular and learner-driven format, it also provides a
self-learning package to update the reader’s knowledge and understanding of modern principles of
policy analysis and policy making.

Many individuals have contributed to the preparation of the manual. Mr Stephen Sandford, the
former Head of the Livestock Economics Division at ILCA, initiated the livestock policy course,
planned the preparation of the manual to back up the cousse and provided technical backstopping
and guidance in the development of the manual’s content. Many others assisted, including Dr Martin
Doran, who prepared the main text of the manual; Mr Steve Staal rewrote the chapter on Marketing
and Distribution Systems; Dr John P Hunter revised the chapter on Livestock Production and
Marketing in Alphabeta—A Case Study; Professor Hartwig de Haen, Professor Stefan Tangermann,
Addis Anteneh, Ray Brokken, John Howell, Stephen Lawry, John Mclntire, Alexandra Shaw and
Valentin von Massow all made substantial contributions to the technical content of one or more course
modules.

As a training material specialist, Dr Bansh Tripathi, the former Head of Training at ILCA,
wrote the performance objectives, important points and feedback exercises to make the manual a
self-learning package. Dr Simeon Ehui, Head of the Socio-economic Sciences Division at ILCA, read
the manual for its correctness and provided valuable technical assistance. Dr Michele Lipner edited
the manuscript and Ato Texleab Habte Michael typeset the text and prepared the camera-ready pages.

We recognise that the manual will benefit from further improvements and we will appreciate
comments and suggestions from users and future participants in the livestock policy course. However,
it is hoped that, even in its present form, the manual will prove helpful to the managers, researchers,
faculty members and students who are already involved or who intend to become involved in policy
analysis and policy formulation work. Suggestions and comments for improvement are most welcome,

Dr M E Smalley
Director of Training and Information
ILCA

Dr S. Ehui
Head, Socio-economics Sciences Division
ILCA.
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About the Manual

This manual is part of ILCA's efforts to prepare appropriate materials for each of ILCA’s training
courses. The manual has nine course modules, the main text of which serve as lecture notes for the
Livestock Policy Analysis Course. Reference lists have been included at the end of each module.
The nine modules deal with

. the definition of policy concepts
. the identification of policy issues
. production systems, supply and demand

market, price and crade policies

marketing and distribution systems
principles of budget and manpower planning
land tenure

report writing and communication

a central case study.

Several design features have been incorporated to make the manual easy to use. All modules
begin with a statement of performance objectives. This provides instructors and participants with an
overview of what participants are expected to have learned at the completion of each module. Second,
examples, practice exercises and important points are provided throughout. Third, at the end of each
module, feedback exercises are provided. These are intended to help participants gauge the level of
therr understanding of key 1deas contained in each module.

In addition, important concepts are highlighted in bold type. Boxes are used to develop some
of these concepts in greater depth The main text is also punctuated by “hints to instructors”. These
consist mainly of additional pomts that are mteresting or important, but which, for reasons of
simplicity and space, are not dealt with at length n the text.

Module 9 contains a central case study of the hypothetical country Alphabeta. The module is
intended to provide a concrete illustration of the problems and concepts introduced in the lecture
notes. It uses data drawn from several African countries, and as such, is a composite. Some of the
boxes found within individual modules use material from the central case study to support points
made 1n the lecture notes. Exercises found in individual modules also use the central case study as
a reference.

It is hoped that readers fird the manual useful and interesting.

In addition to scientists’ contributions, several individuals contributed to the preparation of the
manual. My special thanks go to three secretaries, Sosena Tilahun, Brucktayet W. Mariam and Tsige
Amare and graphic artists Mandefro H. Giorgis and Abdulhakeem Mohammed for their valuable
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Module 1: Policy Concepts
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1.8  The role of the policy analyst
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1.10 References

1.1 Performance objectives

Module 1 1s intended to enable you to.

I.
2.
3.

19,

Discuss the importance of policy issues in the livestock subsector of sub-Saharan Africa,
Generate an appropriate definition of the term “policy”.

List two main elements of a policy.

. Identify two important stages in the process of policy action.
. Justify why politics and politicians are central to policy issues.
. Describe appropriate applications of resources and priorities in policy formulation.

. List seven important roles of the policy analyst.

1.2 The importance of policy issues

The performance of the livestock subsector and of agriculture in general in sub-Saharan Africa has
been poor over the past two decades, and 1s getting worse. Output of livestock products has grown
only slowly, exports and per caput consumption have declined and imports have risen, at a time when
sub-Saharan Africa can 1ll afford such trends. Table 1.1 provides performance data on the livestock

subsector by region of sub-Saharan Africa for the years 1975-87.




Table 1.1. The performance of Africa’s livestock subsector by region, 1975-87: Annual change (%)

Performance Sub-Saharan West Central East Southern
indicator Africa Afnica Africa Africa Africa
Total output (q)

Beef 1.5 2.7 2.7 09 0.2

All meat 2.5 39 1.7 1.8 1.3
Cow milk (q) 3.1 1.5 1.3 3.7 3.0
Per caput consumption (q)

Becf -0.9 -02 16 -1.9 -0.8

All meat -04 0.7 0.4 -1.1 -04

Dairy products 02 -1.5 1.5 1.2 0.1
Imports (v)

Beef -04 -0.5 -1.4 1.1 0.2

All meat -0.5 -0.5 -1.4 1.2 0.2

Dairy products 39 12 73 12.1 49
Exports (v)

Beef - - - - -

All meat 46 <222 -45.1 -14.3 2.7

Source: ILCA (1993)
q = quantity, v = value.

The causes of this poor performance are complex, and differ from country to country. In

general, four conditions are essential for satisfactory progress in the livestock subsector:

adequate resources, both physical (land, labour, good weather) and financial

new technology to improve productivity

suitable stitutions (for research, extension, marketing, credit etc)

appropriate policies, both in the economy as a whole and n the livesiock subsector.

All or nearly all of these conditions have remained unfulfifled 1n most countries of sub-Saharan

Africa over the past two decades. This makes it difficult to pinpont exactly how important a
contributory factor poor policies have heen. Nevertheless, there is some evidence. A 1982 study of
30 livestock projects m sub-Saharan Africa financed by a major donor over the previous 15 years
revealed that for inore than 75% of the projects, policy 1ssues external to them had been mayor factors
leading to poor performance. In addition, two arguments may be adduced:

Policy issues and approaches tend to be very similar in the livestock subsector to those in other
agncultural subsectors (food and cash crops) There 1s now a substantial body of evidence to
show that policies have been a major determimant of progress or the lack of it in these other
subsectors, it seems highly probable that the same will be true for livestock

An nternal review by ILCA of the published evidence throughout the world on the factors
determining progress in livestock production indicated the very large influence of economic
factors such as prices (which are heavily influenced by policy) in comparison with technology
or other factors What 1s true of the world i general 1s probably also true of Africa

In short, inapproprate policies have not been the only cause of poor performance, but they

have been an important one



1.3 Definition of policy

The word “policy” is not a tightly defined concept but a highly flexible one, used in different ways
on different occastons Webster's dictionary has a number of closely related definitions. They are:

. A defintte course or method of action selected (by government, institution, group or individual)
from among alternatives and in the light of given conditions to guide and, usually, to determine
present and future decistons

. A specific dectston or set of dectsions designed to carry out such a course of action.

. Such a specific dectsion or set of decisions together with the related actions designed to
implement them

. A projected programme consisi 1g of desired objectives and the means to achieve them.

In English usage, policies are “made™ and “implemented” in the same way that decisions are
made and implemented Yet 1t 15 possible to have policies that are not or cannot be iniplemented, so
that, conceptually, actions that implement policies need not necessanly be part of policy itself.

Although a policy 1s like a decision, 1t 1s not just a “one-off”, independent deciston A policy
15 a set of coherent decisions with a common long-term purpose(s) When decisions are one-off,
incoherent or opportunistic, complaints are made that a government or minister “does not have a
policy”. Govemment polictes are often supported by special legislation

LTINS LIS

The terms “polizy”, “plan”, “programme” and “projc =t” are progressively more specific in time
and place Policies are usually national policies (not district or provincial) and are not normally
Iimited 1n tme one does not usually speak in terms of “2-year policies” as one does of “2-year
programmz<” or “S-year plans”

For the prrposes of this manual, hvestock policy will be defined as:

A coherent set of decisions with a common long-term objective (or objectives) affecting or
relevant to the livestock subsector.

In the countries of sub-Saharan Africa, livestock policy may mean either a complete package of
decisions cov. ring all aspects of the livestock subsector or a particular set of decisions dealing with
a single aspect ..xamples of the former are the Livestock Policy of Tanzania (1983) and the Natiopal
Livestock Development Policy of Kenya (1980). Examples of the latter are:

. Livestock-related land-tenure policies, such as the Tribal Grazing Land Policy of Botswana,
or the policies and related laws covening grazing reserves in Nigeria or group ranches in Kenya.

. Pricing policies, such as those embodied 1n the purchase prices established by the Cold Storage
Commission in Zimbabwe or the Meat Commusston 12 Kenya.

. Disease-control policies, as for foot-and-mouth discase in Botswana, Zimbabwe and Kenya.

1.4 Elements in policy

When analysing government policy, it is often helpful to distinguish between two elements which
are essential parts of any policy. These elements are.

. Policy objectives These ate the “ends” of a policy and reflect the overall purpose or long-term
aim(s); they are what the policy is intended to achieve (e.g. more beef exports or fairer acress
to grazing lands).

. Policy instruments. These are the “means” of a policy, the actions used to carry it out and
the methods by which its objectives are achieved (e g. import tariffs on dairy products or a
subsidy nn an artificiai insemination service).



The distinction 1s uscful because the same objective can often be served by several alternative
instruments. It 1s only by distinguishing between objectives and instruments that one can begin to
assess the relative efficiency of different instruments Conversely, a single policy instrument may
affect several policy objectives For example, an instrument used to raise dairy prices will normally
affect the welfare of producers and consumers as well as the level of muilk production

1.5 Policy processes

In order to define the role of policy analysis, we nced to disttnguish between two major processes.

These are

. Policy formulation, defined as the process of considering alternative policy options and
deciding to implement one or several of them.

. Policy implementation, defined as the process of carrying out the policy (or policies) decided
on during the formulation stage.

Within pohicy formulation, we can further distinguish between policy analysis and policy
making. Policy analysis 1s the process of investigating 1ssucs and options, and of drawing up and
comparing different proposals Policy making, on the other hand, s the act of deciding which
objectives should be met and selecting the instruments by which to do so.

Corresponding to these processes are the people who carry them out, namely:
. policy formulators pohcy analysts and policy makers
. policy unplementers.

These are not necessarily different people The same person may analyse policy, make it and
then implement 1t However, i doing so, he or she 1s carrying out distinct roles. Awareness of these
roles, and an ability to separate them, are tmportant for everyone mvolved in policy work.

Important points (1.2-1.5)

o Performance of the livestock subsector in sub-Saharan Africa has been poor over the last
two decades.

« Four condttions are essential for satisfactory progress in the livestock subsector: resources,
technology, suitable institutions and policies. Inappropriate policies have been major factors
in the poor growth of the subsector.

» The term policy refers to a set of decisions and related action to implement them.

* Two basic elements of a policy are:
+ policy objectives
+ policy instruments.

» Policy prucesses involve two major steps:
+ policy formulation
+ policy implementation.
Policy formulation 1s further subdivided into policy analysis and policy making.

1.6 Policy and politics

The purpose of policy 1s to affect the real world. To do this, political realitics must be fully taken
into account. While imagination—and even a degree of daring—may be vital ingredients at the policy



formulation stage, there is no point in proposing a policy which is bound to be rejected for political
reasons. Policy proposals will not be accepted—and policies will not e effective—unless they have
the support of prominent politictans and interest groups. Policy analysts must understand and take
into account the concerns of politicians if viable policies are to be formulated Politics and politicians
are, in fact, central to policy issues and should not be viewed as irritating side-1ssues, to be ignored
whenever nossible.

1.7 Priorities in policy formulation

The formulation of good policy 1s not a matter of random chance, but a skil! which can be learned.
It 1s also a skill which requires scarce resources to practise. Three main types of scarce resources
are required-

. the ability and tume of policy analysts to identify 1ssues and options with an understanding of
their probable consequences,

. the ability, attention and time of policy makers who must understand the tssues involved if
they are to make sound decisions;

. other political and bureaucratic resources to bring about necessary legislation and pohtical or
financial support for : policy deciston or its effective implementation, viz:
+ bureaucratic resour ~s such as “legal draftsmen” or “project planners” and
«+ political resources such as support from politically influential people or organisations.

For policy formulation to be effective, 1t 1s important to recognise at the outset that too many
policy issues cannot be tackled simultaneously. It is essential that the most important 1ssues be tackled
first and that prionities be {irmly established. The danger is that governments will utilise scarce
resources on 1ssues which are relatively unimportant.

1.8 The role of the policy analyst

In the case of the livestock subsecter, the tasks of policy analysis can be described as follows:

. to identify and prioritise policy issues

. to clarify gr .emment policy objectives relevant to the livestock subsector and to identify
potential conflicts in terms of objectives and interests

. to 1dentify current policies and thetr consequences

. to identify alternative viable policy instruments, their probable direct and indirect consequences
and the risk that these may not materialise

. to develop cnteria and indicators to assess progress towards objectives

. to design viable policy packages, with associated strategies to obtain political support and to

ensure organisational effectiveness
. to advocate these viable policy packages 1n a clear, brief and persuasive way.

In essence, the task of the policy analyst is to help the policy maker take difficult decisions
in areas that are often contentious. Senior policy makers must understand the issues involved if they
are to make sound decistons. The policy analyst must be able to create and convey that understanding
quickly and cleariy.



Important polnts (1.6-1.8) -

» Politicians cannot be ignored while formulating implementable policies.

Three important types of people during the policy formulation stage. are:
+ policy analysts

+ policy makers

+ politicians and bureaucrats.

» Prioritising policy issues is essential in utilising scarce resources effectively.

* Two major responsibilities of the policy analy.t are to:
+ review government policies and dcsign viable policy packages
+ help policy makers take appropriate decisions on sensitive issues.

1.9 Feedback exercises

All answers can be found in the text.

. a It is generally stated that the performance of the livestock subsector in sub-Saharan
Africa in past years has not been satisfactory. Name three indicators for assessing such
a trend.

1)
it)
i)

b.  Two important conditions for satisfactory progress in agriculture are:

i)  avaiability of appropriate technology
1)  existence of appropriate policies

What could be the two other conditions?
iin)

iv)

2. Circle T for True and F for False.

i) ILCA's review of published research shows that inappropriate policies have retarded
progress 1n the livestock subsector more than the lack of appropriate technologies.

T F

ii)  Policy may be defined as a set of decisions with or without related actions designed to
implement them.

T F
iii) A policy is not different from a decision in a real sense; it is a “one-off independent
decision”.
T F
1v)  Two main elements of policy are policy objectives and policy instruments.
T F



v)  Policy formulation constitutes the main step of policy processes while policy analysis is
just a formality.

T F
Fill in the blank spaces.
i) The formulation of good policy is not an easy task. It requires meaningful participation
of policy analysts, , political persons and
i) If policy issues are not properly prioritised, the danger 1s that government may utilise
resources on

List five major tashs of policy analysts m helping policy makers to take decisions.
i)

i1)
iii)

1v)

v)
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2.

1 Performance objectives

Module 2 1s intended to enable you to:

2

N

-~

Recall four guiding factors in identifying key policy 1ssues on which to concentrate.

Discuss the importance of current livestock sector functions in framing new policies and suggest two
ways to classify these functions.

- Explain the terms *“non-economic motivation™ and “economic motivation” in the context of framing

anew policy restricting herd size of agropastoralists and mixed farmers.

List three approaches to differentiating between economic and non-economic reasons for a farmer
to increase herd size.

Describe five muin categories of economic policy objectives common to all governments.

- Differentiate between declared and undeclared government objectives by citing specific examples.

- Explain the role of policy analysts i resolving the complexittes of declared and undeclared objectives

and also n guiding the policy maker to choose sound objectives

Recall a simple qualitative method to assess the livestock sector's current performance in terms of
cach of the five broad policy objective groups.

- Describe three main steps tnvolved in monitoning quantitatively the performance of each policy

objective,

Discuss identification of policy instruments used to tackle policy issues or problems.

Drevious Page Blanl:




2.2 Introduction

Module 1 stressed the need to identify the most important policy issues on which to concentrate.
Module 2 provides guidance on how this can be done. Every African country has, to some extent,
its own particular problems and priorities. Nevertheless, there is sufficient similarity amongst them
to make 1t posstble and useful to draw up common princtples for prionitisation.

The simple principle for priontisation is that one should concentrate on those 1ssues which are
inherently most important and where changes n policy are hkely to have the most effect. In the end,
selecting particular policy issues to concentrate on must be a matter of judgement rather than a wholly
objective calculation from facts Nevertheless, exercising judgement will be less arbitrary and more
efficient 1f the factual groundwork has first been weli done Essentially, this is a matter of knowing
one’s livestock sector, particularly 1n terms of 1ts current functions, its future roles, how well it will
perform without policy change and the scope for policy change.

For any particular country, we can tackle this in a strughtforward way by systematically asking:
. What function(s) is the hivestock sector currently serving, and are there major functional
differences ameng regions, ethnic groups or social and economic classes?

. What objectives 1s the livestock sector expected to achieve in the future? Are there major
incompatibilities between present functions and future objectives or among the objectives of
different nterest groups, e g. government and pastorahists?

. How well 1s the livestock scctor performing 1n terms of its present functions or objectives?

. If performance is already, or 1s likely to prove, inadequate, what alternative policy instruments
are available to improve 1t?

It 15 not possible to formulate just one single rule or procedure for deciding whether a particular
issue 1s more important than another; but by asking and answening the questions set out above, the
scope for disagreement or uncertainty about relative importance can be reduced. In doing so, one
can add greatly to the clanty of the debate about policies For example, a discussion about the relative
priority to be given to milk or beef production will be much better focused if all parties know in
which regions of the country the growth of milk output :n recent years has outstripped beef production,
and vice versa

2.3 Functions of the livestock sector

It 1s necessary to know the present functions of the livestock sector in order to gauge how well it
is performing 1n relation to policy objectives, and to ensure that new policies designed to achieve
new objectives do not, unintentionally or to an unexpected degree, disrupt the performance of existing
socially desirable functions. Analysts should be aware of the multiple functions of livestock and of
the complex relationships between those functions They should know which functions are important
to which social classes or ethnic groups in which arcas of their country. They should understand the
different kinds of production systems found 1n their country and how those systems are changing
over time Finally, they should understand that expanding the output of one function may diminish
the output of another.

2.3.1 Two ways to classify livestock sector functions

A first step n the classification process 1s to quantify the relative importance of different present
functions as a prelude to judging how much they may be disrupted by new policies. Livestock sector
function(s) can be classified in several ways. However, two widely used classifications are
conceptuahised 1n terms of.

. kinds of output produced

. uses to which these outputs are put.



Among the kinds of output produced are: food (1 e. meat, milk, eggs); inputs to cropping (i.e.
manure and farm power in the form of animal traction); and raw materials (e.g. wool and skins to
make other goods). Among output uses are: subsistence consumption by the livestock holder’s
household; direct supply of inputs (e.g. traction and manure to crop produrtion), cash income through
sales of live animals or their output; savings and investment through increasing the size and quality
of the herd; and social functions such as paying bride wealth, helping destitute families by lending
them livestock or providing amimals for communal feasts or sacrifices

2.3.2 Relative importance of livestock sector functions in sub-Saharan
Africa

Table 2.1 shows, for sub-Saharan Africa as a whole and for different geographical regions within it,
the relative importance during the late 1970s of different kinus of outputs when these are calculated
in terms of monetary value. The table shows that for sub-Saharan Africa, meat is the most valuable
output, accounting for 47% of the total Of this meat, beef accounts for 57% and small ruminant
meat for 22%. The second most valuable output 1s animal traction, accounting for 31%, milk, the
third most valuable output, accounts for 15% At the same time, regional variations in terms of the
relative contributions of outputs can be noted. For example, animal traction is very important in East
Africa but is much less so n other regions

Table 2.1. Share of different kinds of output of the total livestock output in sub-Saharan Africa and uts regions.

% share of total ou(pul2

Kind of ou(pul' West Central East Southern Sub-Saharan
Africa Africa Africa Africa Africa
Animal traction 21 3 39 26 31
Manure 4 1 3 2 3
Meat 56 79 38 58 47
Milk 11 12 17 9 15
Eggs 8 5 3 5 4
Total % 100 100 100 100 100
Total value (US$ millions) 1460 349 3747 930 6486

Source Addis Anteneh et al (1988)
1 Excludes hides, skins, wool and slaughterhouse by-products.

2 Share of output in 1975 USS at uniform continent-wide prices.

Table 2.2 presents sample-based data on types of output in a mixed peasant farming system
in the Ethiopran highlands. It also presents data on the use to which livestock output is put. Note
the importance of livestock in generating cash for the farm (responsible for 87% of farm cash income),
even though only a small proportion (24%) of the gross value of livestock output is sold for cash.
Note also the importance, in overall fivestock output, of the value of its contribution of inputs, in
the form of animal traction and manure, to cropping. As stated earlier, policies can have unintended
(and potentially adverse) effects. The data provided in Table 2.2 indicates how policy could negatively
affect the welfare of certain groups. For example, policy changes intended to produce higher quality
meat for export, which ignored the role of livestock in providing inputs into the farm and generating
cash, could run into severe problems in terms of both peasant acceptance and domestic food security.

11



Table 2.2. Types and uses of livestock output in the Ethiopian highlands, 1979-83.!

1979 1980 1981 1982 1983  Annual

average

Gross value of livestock output

Food output of ruminants? 301 340 397 401 421 373

Crop inputs3 584 621 591 661 788 649

Raw materials* 19 2 33 26 30 26

Others® 330 249 542 424 341 377

Total 1234 1232 1563 1512 1586 1425
Uses of livestock output

Sold for cash 230 412 432 274 334 336

Crop inputs used on farm 552 589 542 612 739 607

Raw materizls used on farm 7 7 15 15 15 12

Other outputs consumed or retaincd on farm 445 224 574 611 498 470

Total 1234 1232 1563 1512 1586 1425
Investment in livestock

Value of livestock held 1343 1375 1491 1522 1850 1516

No. livestock held (TLU)® 59 6.6 68 73 79 6.9
Some ratios (%)

Livestock gross output/farm gross output 60 43 50 55 50 51

Livestock cash income/farm cash income 90 84 82 85 96 87

Livestock cash income/livestock gross output 19 33 28 18 21 24

Source Gryseels (1988).

1 Value in Ethiopan Burr per farm

2 Milk, butter, meat and live animals sold.

3 Manure and animal traction including transport of products and feed

4 Wool, hides and skins.

5 Residual category includes egps, chicken, value of young stock born and unidentified items.

6 TLU = tropical livestock unit of 250 kg live weight. The TLU is a common unit in which different kinds of
livestock (cattle, small ruminants etc) can be compared

Box 2.1: Construction of regional output tables.

It would be relatively simple to construct tables similar to Table 2.1 for different regions within
a country. To do so, one would need to have data for the different regions on:

Size (numbers) of total regional herds (flocks).

Sex and age composition of herds (flocks).

Offtake rates for slaughter of different ages/sex.

Live weights at slaughter of different ages/sex and dressing-out percentages.
Milk yields per lactation

Calving rates and lengths of lactations; or, if there is no marked seasonality, proportion of
breeding females lactating at any point in time and average daily milk yield.

Box 2.1: cont...
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Box 2.1: cont...

¢ Meat or liveweight and milk prices (see module 4 for further discussion of which prices to
use).

¢ Area (ha) cultivated by animal traction and the per ha rental cost of such cultivation; or
number of ploughing animals (e g. oxen), number of days on average worked per year and
daily hire charge per animal.

¢ Value of manure; this might be expressed in terms of quantity of manure (e.g. US$ per
half-tonne cart-load) or of animal-nights, where, under contractual arrangements, for a fee,
animals are kept in mght enclosures to fertilise fields.

It is more difficult to construct reliable tables, such as Table 2 2, showing how total output is
allocated to different uses. However, while accurate data are always desirable, even quite rough
guesses yield interesting msights. Table 2 3 shows examples where the mixed farming system
of the Ethiopian highlands 1s compared to a pastoral system. Such regional comparisons are
useful not only 1n terms of identifying functions of various outputs across different production
systems, they also help analysts define the potential impact of their policies amongst these
varied systems.

Table 2.3. Types and uses of livestock output in bvo systems in Ethiopia.

Highland system Pastoral system

Composition of livestock output by value (%)

Food 26 61
Crop nput 46 <l
Raw matenal 2 3
Other (includes values of young stock borne) 26 35
Total 100 100
Uses of livestock output by value (%)
Sold for cash 24 31
(within which exported) ) 13)
Crop inputs used on farm 42 <l
Other raw matenals used on farm <l 3
Other outputs consumed or retained on farm 33 65
Total 100 100
Some ratios (%) by value
Livestock gross output/farm gross output 51 >90
Livestock cash income/farm cash income 87 >90
Livestock cash income/livestock gross output 24 33

Source: Table 2 2 and ILCA (unpublished data).

2.3.3 Farmers’ tendency to increase herd size: An important policy issue
Non-economic motivation vs economic motivation

One 1ssue with policy implications 1s the tendency of African pastoralists and mixed farmers to invest
their savings in increasing herd size. This nvestment may take the form of purchasing additional
ammals or allowing “natural” measures (i.e. births into the herd exceed deaths and other exits) to
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take their course The tendency to increase herd size is often attributed to “non-economic motivation”,
in particular to the prestige and status which large herds imply and to the need for large payments
of bride wealth. Because governments are worried about desertification caused by overstocking, they
tend to be unsympathetic to these non-cconomic motivations and to feel they should compel
stockholders to ltnut their herd sizes

Let us, for the moment, accept that some tndividuals or groups increase their herd size for
“economic reasons™ and others for “non-economic motivations™ and that governments may be more
justified 1n interfering to control the latter than the former In a particular situation, how do we decide
the relative importance of different forms of motivation? The first step 1s to find out the actual size
of the herd. Knowing the average herd s17e 1s not very useful since herd sizes often vary enormously
between fanulies and the motivations of the wealthy may be quite different from those of the poor.
Thus, we need to know the statistical distribution of herd sizes

Because households with large herd sizes often have more persons than households with small
herds, 1t may also be useful to know the distribution of herd sizes per person as well as, or instead
of, per household. Table 24 presents examples of herd size distributions per household and per
person. The appendix of this module shows how to compare the relative distribution of herd sizes
in two situations, using Lorenz curves

Table 2.4. Household size and distrihution of cattle holdings in north-eastern Senegal

Herd size group (number of cattle)
0-9 10-24 2549 50-99 100+ Total

Percentage of houscholds 21 27 22 17 13 100
Percentage of people 19 26 22 18 15 100
Percentage of cattle 1 9 17 27 46 100
Average number of people/household 76 79 83 9.2 9.4 83
Average number of cattle/household 3 15 33 71 146 43

Source Sutter (1987)

One reason why pastoralists and farmers 1n Africa invest their savings in livestock is that,
because of unreliable weather, their farm output fluctuates enormiously from year to year. Therefore,
part of the income made 1n good years needs to be kept in an easily cashable form (in “liquid assets”)
so that, 1n bad yea:s, 1t can be used to purchase eusential food for the family. Banking services arc
not well developed 1n rural Africa and investment in livestock is often the next-best alternative,
Livestock can ecasily be converted into cash and earns a return. Figure 2.1 shows the relationship,
over six years, between the yields of the main cereal crop (barley) and the number of small ruminants
kept by peasants in the Ethioptan highlands The figure demonstrates that, in the year after a poor
barley yield, the number of small rununants declined as lambs were sold in order to generate cash
to purchase grain In dectding whether investment takes place for economic or non-cconomic reasons,
one needs to take nto account this pattern of offsetting investment and encashment.

Approaches to determine non-economic and economic motivations

Three main approaches may be used to help us decide whether investment in increasing herd size
arises from economic or non-cconomic motivations Specifically:

. Assess the minimmum herd size necessary to support the dependent population at a particular
standard of living.

. Examine herd management efficiency and ratio of return.

14



Figure 2.1. Crop yteld and holding of small rununants in the highlands of Ethiopia, 1979-85.
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. Verify, by surveys, the validity of claims that herd-size increases are for non-economic (e.g.

social, political, cultural) reasons.

Each of these will be discussed in turn. However, 1t should be noted that economic and
non-economic motivations are not necessartly mutually exclusive. Both may be operating at the same
time. In addition, as the following points will demonstrate, it is not always easy to identify whether
economic or non-economic motives are gmding farmer decisions to increase herd size.

Minimum herd size. Dahl and Hjort (1976) showed tha' 1n a typical pastoral soctety, wholly
dependent on food obtained from their own herds, a mmimum of 10-11 cattle (or their equivalent
in other kinds of hvestock) per person 1s required to provide the necessary czlorie intake to support
life. Sandford (1982) estimated that in mixed farming systems in Zimbabwe, where it 1s difficult to
buy draft oxen, a mmimum herd size of 8-10 cattle 1s required by a household. With this number,
the household can breed replaccment oxen so that it can survive as an independent farrning unit.
This suggests that households which are striving to increase their herd size, but have yet to reach
the minimum required, are operating from purely economic motivation. Conversely, for those whose
herd size exceeds the minimum, non-economic motives may be operating. Table 2.5, showing the
proportions of houscholds to cattle in a farming system in Zimbabwe, demonstrates who, by this
criterion, are subject to economic or non-economic motivation, respectively. Obviously this criterion
1s an extremely scvere one in restricting the definition of economic mottvation.

Table 2.5. Distribution of cattle holdings in Wedza District, Zimbabwe, 1982.

Herd size (head of cattle)

-3 46 79 10-19 20-29 30+ Total
Proportion of cattle holders with this size herd 36 32 16 14 1 1 100
Proportion of cattle held in this size herd 13 27 22 32 5 1 100

Source: Sandford (1982).



The box within Table 2 5 indicates the proportion of cattle holders who may be operating for
non-economic reasons

Herd management cfficiency and ratio of return This approach exanunes the way m which herds
are managed and the returns to mvestment they offer to the owner Evidence from Kenya, as shown
in Table 2 6, can be used to illustrate this point The table indicates that wealthier households (1e.
those with more hvestock per household member) with larger herds mulk their animals less intensively
and extract less output from them than medium and poor houscholds This provides, at first sight,
some evidence that wealthier families may be less “economically motivated” than medium or poor
households Yet the complexaty of the 1ssue 15 illustrated by the lower half of the table which shows
that, although less tume per ammal 1s spent on livestock management by wealthy than by other
households, the actual time spent per person tn managing animals s more. It 1s possible, therefore,
that the lower economic output of the wealthy households” herds reflects not so much lack of economic
motivation as an acute labour constraint.

Table 2.6. Economic output and labour mput by wealth of household among the Maasat in Kenya, 1981-83

Household wealth category

Poor Medium Wealthy
Mean herd size (no ot TLUl) 29 62 272
Percentage of lactating cows actually milked 96 60 30
Gross value of output per TLU n the herd (Kenya shillings/year) 460 334 159
Net return (% yearly) on capital invested in hivestock 24 15 9
(result of long-term simulation 1.:0del)
Hours spent managing livestock
per TLU 08 0.5 0.2
per male adult worher 4.5 4.6 6.9
per houschold 24.0 320 48.0

Source. Solomon Bekure et al (1991).

1 TLU = tropical hivestock unit of 250 kg live weight

Verification of non-ecconomic motivations. One way to test the validity of claims that laige herds
are kept for non-cconomic reasons, such as payment of bride weaith, ts to examine what proportion
of the herd has actually been subjected to these transactions. Evidence from Zimbabwe (Sandford,
1982) suggested that bride wealth (fobola) accounted for only about 5% of transactions in male cattle
but possibly as much as 20% in female cattle

Important points (2.2-2.3)

+ In prioritising policy issues, knowledge of one's livestock sector is essential in termns of:
+ its current functions
¢ its future objectives
o+ its current performance and problems
+ the scope of policy change.

» Knowledge of current functions helps ensure that new policies do not disrupt the
performance of existing desirable functions.

» Livestock sector functions are classified in terms of:
+ kinds of outputs
+ the use of these outputs. :
* ) Important points (2.2-2.3) cont...




Important points (2.2-2.3) cont...

¢ The relative importance of the livestock sector’s present functions in sub-Saharan Africa in
terms of kinds of output and uses of outputs are:
+ kinds of output: meat, traction and milk
+ uses of outputs: crop mputs used on farm, household consumption, cash income through
sale and raw material.

* Restricting the tendency of farmers to increase herd size is an important policy issue for
African governments.

» The tendency of farmers to invest savings in increasing the size of their herds could be due
to both eccnomic and non-economic motivatiors.

» Three approaches to deciding if the tendency for farmers to increase herd size is due to
non-cconomic or economic motivations are:
+ assessing the minimum herd size needed to support the dependent population
+ calculating herd management efficiency and ratio of return
+ venfying, by surveys, the validity of claims that herd increases are for non-economic
(e g. social, political, cultural) reasons

2.4 Nationai policy objectives

A hey step indentifying the most important policy tssues on which to concentrate s to dentfy the
government’s own policy objectives and to gan s~me idea of the relative importance of each of these
objectives While they are sometimes difficult to priontise, a rough ranking 1s both possible and
essential 1f overall policy 18 to be effective and not deflected by internal or external interest groups.

Government objectives for the hvestock subsector are determined partly by an overall political
pnilosophy and partly through an assessment of the direction and speed at which change 1n the current
functions of the subsector 15 desired.

2.4.1 The broad groupings of government policy objectives

The terms in which governments state their objectives vary in each country. However, most objectives
can be classified as falling into one of five broad groups:

. independence objectives

. economic cfficiency objectives
. resource conservation objectives
. stability objectives

. equity objectives

Independence objectives are concemned with obtaining and preserving a satisfactory degree
of political and econotnic autonomy. Independence implies that a country neither depends on foreign
aid to meet the basic needs of 1ts population nor 1s susceptible to external pohtical interference (the
former is often linked to the latter). Meeting the independence objective requires a high degree of
self-reliance, 1n the sease that a country will wish cither to be entirely self-sufficient in basic food
commoditics or to dispose of sufficient foreign exchange to meet part of its demand through imports.
“Sclf-sufficiency” 1n all basic foodstuffs, meaning that the country produces domestically enough to
meet 1ts entire demand, 1s sometimes advocated But self-sufficiency in this sense can involve very
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high costs if the country does not have the natural or other resources to produce a particular food
commodity at low cost It may be better to producc scime other (e g. non-food) commodity for which
it does have the appropnate resources and to sell that to raise the foreign exchange to buy the food
commodity. This point 1s dealt with in more detail 1n module 4.

Economic efficiency objectives (hereafter just “efficiency”) are concerned with increasing the
level of real national ncome and 1ts growth rate over ttme Economic efficiency 1s a very complex
concept and only some aspects of it will be discussed n this manual Efficiency .mplies that a country
use existing, and generate new, technology to minimuse costs per umit of output, and seek »
combination of outputs consistent with ats comparative advantage in the international inarket.
Effictency will usually be closely related to the appropriateness of pnice signals conveyed through
the maket mechamsm Government intervention often distorts these signals, resulting in a
mis-allocaticn of resources within the economy However, the market mechanism alone will not
necessart!y lead to optimum long-term development. Carcfully thought out government interventions
are often needed to ensure that the conditions for long-term efficiency are fulfilled.

Resource conservation objectives are concerned with preserving the natural resource base m
order to ensure long-term efficiency and independence These objectives are of particular importance
to African livesiock policy makers because of serious environmental problems, such as overgiazing,
often attributed to livestock

Stability objectives are concerned with avoiding abrupt and large changes in incomes, in the
price and availability of domestically produced basic commodities and inputs, and in the consequent
need for foretgn exchange to buy essential imports Since stability 1s rarely sccured without cost,
absolute stability ot prices and quantities should not be the aim Indeed, absolute puice stability when
production 1s inherently unstable can worsen both supply problems and farmer viability Nor should
food secunity be confused wi h self-sufficiency in the production of all food types. Agriciltural
markets, in particular, are mherently unstable As a result, agricultural policy should be directed
towards achieving an adequate degree of stability

Equity objectives are concerned with the fair distnbution of income and wealth within society.
Important equity consideratiens i relation to agriculture and hvestock include the distribution of
income and assets among different types of farms within and among regions, and the allocation of
land use nights between producers The equity objective also concerns the relative well-being of
producers and consumers, the distribution of purchasing power between different groups of consumers
and the avatlability of employment opportunitics The market process alone will not normally lead
to greater equity Indeed, it may actually increase tnequity, especially when the status quo 1s already
inequitable or when economic power 1s becoming increasingly concentrated. Improving equity is,
ostensibly, considered essential to policy formulation in many African countries

These five broad classes will account for the declared objectives of most governments and can
be gauged from pubhc statements and documents such as national development plans., Table 2.7
shov s the results of one nvestigation into what goals the governments of selected African countries
claim to be pursuing 1n thetr livestock sectors In the second column of Table 2.7 these goals have
been reclassified to match the broad groups of objectives set out above However, analysts will often
find that specifying the real objectives underlying current policy s not as simple as this The objectives
actually pursued by policy makers may differ from the government's declared objectives. These real
or undeclared objectives can often only be identified from the day-to-day decisions made by
governments

Perhaps the most frequently encountered and best known example of an undeclared objective
is evinced by fixing food prices at levels that favour urban consumers rather than rural producers.
While governments publicly espouse equity, efficiency or independence, their real objective may be
self-preservation which could favour the interests of certamn groups over others.

A government’s real objectives may thus be at variance with its declared objectives Moreover,
whether declared or undeclared, governments’ objectives may be incompatible with those of certain
social groups or classes, whose interests may, in turn, also clash. Political reality is such that
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governments are frequently “captured” by interest groups which, through their superior wealth, power
or ability to organise, have developed greater political leverage. Thus, in Africa, urban consumers of
livestock products often have greater leverage than rural mixed farmers who account for the bulk of
production These, n turn, tend to have more influence than the pastoral groups, who produce less,
are fewer in number and inhabit more remote areas.

Table 2.7. Major livestock pol.cy goals in selected countries, 1975-85

Country

Goal Policy objectllve Cote . o Zim-

categories d'Ivoire Ethiopra Mali  Nigeria Sucan babwe
Self-sufficiency (a) X X X X X X
Export promo' on (b) X X X X
Stabilisation and inflation control (d) X X X X X
Government revenue generation (b) X X X X X X
Improved nutrition (e) X X
Employment creation (e) X X X

Source: Williams (1993).
1 Broad objective categories. (a) independence, (b) economic efficiency; (c) resource conservation; (d) stability;
e) equity

2.4.2 Ranking policy objectives

It will frequently fall to the livestock policy analyst to unravel the complexities resulting from the
co-existence of declared and undeclared objectives. For instance, the analyst may find that one set
of policy instruments, geared to a declared objective, has been overlaid by another, geared v an
undeclared objective Both sets of instruments are in force, but each counteracts the other.

The analyst’s job will be to clanfy, by specifying which instruments are directed tewards which
objectives, by pointing out the incompatibility between government objecdves and those of specific
groups/classes and by wdentifying the extent of any conflicts. The analyst may also be asked to find
ways in which conflicts can be reduced For example, he or she might suggest that government stop
pursuing a universal low-price policy favouring all consumers and develop instead a system of direct
transfers 1n cash or kind to particularly vulnerable consumer groups.

In some cases, conflicts between different interest groups may appear more pronounced than
they really are, owing to the use of inappropriate past policies Conflicts of this kind can sometimes
be redressed through policy reform. In other cases, giving one group what it wants will inevitably
mean taking something away from another group, and difficult choices will have to be made.

It is the policy maker’s job to make these choices The analyst's role is to present the policy
maker with alternatives, showing the costs and benefits to different groups imphed by each alternative
and pointing out the trade-offs between different objectives. For instance, one alternative might imply
meeting the resource conservation objective, but at great cost in terms of equity; another altemative
might 1imply enhanced independence 1n the short term, but depleted resources (and hence reduced
independence and efficiency) over the longer term It 1s also the analyst’s role to try to identify the
policy makers’ rough ranking in respect to the different objectives. Experieuced politictans may be
able to state these explicitly in private. The less expenenced may be either unable or unwilling to
specify priorities A skilful analyst 1s one who can deduce the policy makers’ real preferences, either
from analysing their past decisions or by presenting choices in a sufficiently concrete way for policy
makers to see the necessity and implications of their choices.
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2.E Currerit performance and problems

The logical next step in identifying the most important policy issues is to assess the sector’s current
performance 1n terms of each objective. At this stage, no particularly complex or detailed analysis
1s required; that may come later when the key issues have becen identified. Rather, a broad monitoring
system that keeps an eye over the whole field will suffice.

2.5.1 Qualitative monitoring

At a very basic level, performance can be momtored simply in terms of the presence or absence of
easily identifiable “problems” formulated mainly 1n qualitative rather than in quantitative terms. Since
most people and politicians conceive of policy 1ssues in terms of “problems” rather than “unfulfilled
objectives”, this approach has much to recommend it. We list below some of the most commonly
perceived problems Table 2.8 sets out the probable relaticnship between these problems and the
broad groups of objectives already discussed.

. madcquate supplies of livestock products to the consumer (queues and empty shelves at shops,
black markets, sky-rocketing prices)

. excessive dependence on imports of livestock products

. unproductive resources (under-utilised or low yielding land or livestock)

. desertification (erosion, overgrazing etc)

. unstable supphes and consumption (due to weather conditions, disease outbreaks etc)

. inefficient livestock services (e.g. animal health, feed supplies, artificial insemination, water
supplies)

. distorted prices (too high or too low, discriminatory, excessive marketing margins)

. nadequate market outlets (too few, unrelinble, do not cater for some products)

. undesirable concentration of livestock ownership

. unfair pattern of access to land (between livestock holders, or between pastoralists and
cultivators).

Table 2.8, The probable relationships between pclicy problems and policy otjectives.

Objectives Indepen- Effi- Resource
dence cienc, conservation Stability Equity
_Problems

Inadequate supplies ! -2 -

Excessive imports - +/-
Unproductive resource - +H—-

Desertification - —_

Unstable supplies - - -
Inefficient services - - -
D.storted prices - - -
Inadequate markets - - -
Concentrated livestock ownership +- +—- -

Unfair acc:ss to land +/- /- -

| One negative(-) indicates a negative relationship.
2 Double negatives (- -) indicate a strong negative relationship.
3 Positive and negative signs together (+/-) indicate that the rclationship may be either positive or negative.

20



2.5.2 Quantitative monitoring

More sophisticated performance monitoring of the livestock sector is both desirable and possible. For
each broad group of policy objectives, there are three main steps to monitoring performance:

. Set up one or more fairly simple quantifiable cnteria for evaluating performance.

. Establish a minimum level of performance which 1s regarded as “acceptable”, i.e. one which
does not require priority attention to rectify.

. Identify existing sources of data, or generate new data, with which to measure the performance
of a particular country’s livestock sector.

Setting up quantifiable criteria

Box 2.2 gives an example of how a particular criterion could be made to work. Tables 2.9-2.13 list
summary suggestions for appropriate quantified critena for each broad objective group.

The objectives set, espectally 1n the case of the economic efficiency objective, often invoive
a complex group of concepts and constderations. These can only seldom be fully captured by a single
quantifiable criterion It 15 usually preferable to use criteria which can be made to work in practice
and then to make subjective adjustments in one’s evaluation, knowing that the criteria chosen may
not capture the full complexity of an objective or may even distort it. For example, in Table 2.9 we
suggest “changes 1n per caput production” as one criterion by which to evaluate performance in terms
of the efficiency objective In most situations this 1s correct, e.g. increasing meat output increases
national income But there are cases where the opposite may be true, 1e. increasing meat output
decreases national income. Such would be the case if domestic meat production was heavily protected
or subsidised and if the cost of imported 1nputs (e.g. feed, fencing etc) exceeded the cost of importing
the meat. The use of several criteria simultaneously can help to mitigate the effects of such situations.

Box 2.2: An independence criterion.

A possible quantified cniterion for assessing performance in terms of the independence objective
would be the self-sufficiency ratio in the main livestock products, i.e. meat of cattle, goats,
sheep, pigs and poultry, and fresh, powdered, condensed and evaporated milk plus butter. The
self-suffictency ratio 1s defined as the ratio’

domestic production/domestic consumption.

Domestic consumption 1s assumed to be equal to domestic production plus net imports
(including imports of live animals). Net imports are gross imports minus gross exports. We can
calculate self-sufficiency ratios separately for different commodities in quantity terms (e.g.
tonnes) But, if we want to do it for all the main food commodities (1e. meat, milk, dairy
products) together, 1t 1s better to do so 1n value terms (1.e dollars). However, both domestic
production and net imports (of similar quality) of any one commodity (e.g. beef) must be valued
at the same prices (for example at the prnice of imports—the 1ssue of the appropriate prices to
use is discussed 1n module 4). If we do these calculations, for example in the case of Nigeria,
we find that total domestic production of the commodities concerned in 1985 had a value (at
import prices) of about US$ 1033 mullion, and net imports had a value of US$ 175 million,
Thus the self-sufficiency ratio in the principal livestock products 1s 1033/(1033 + 175) x 100,
or 86%.
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Table 2.9. The independence vbjective* Some quantified criteria for evaluating performance.

Summary formulation of criterion

Point of reference

Possible data source

Self-sufficiency ratio (S C.)

Per caput imports (S C)

Ratio of livestock imports to agricultural exports
(by value)

Change 1n livestock exports (S C.)

Absolute
Own past performance
Own past performance

Own past performance

FAOP. and T.Y-B
FAOT.Y-B
FAOT.Y-B

FAOT.Y-B

S C =sclected commodities only (e g beef and mitk).
FAO P.Y-B = FAO Production Year-Book
FAO T.Y-B = FAO Trade Ycar-Book

Table 2.10. The efficiency objective. Some quantified criteria for evaluating performance.

Summary formulation of criterion

Point of reference

Possible data soiirces

Change in per caput domestic supply (S C)
Change in per caput domestic supply (S C)
Change in per caput domestic supply (S.C.)
Domestic/international price ratios (S C.)
Yield of land and hvestock

Marketing margins (SC)

Absolute

Similar countries

Own past performance
Similar countries
Similar countnes
Similar countries

FAOP.Y-B
FAOP.Y-B
FAOP.Y-B
Annual survey
FAOP.Y-B
Special surveys

S.C. =selected commoditics only (e g. beef and milk).
FAO P.Y-B = FAO Producticn Year-Book

Table 2.11. The resource conservation objective: Some quantified criteria for evaluating performance.

Summary formulation of criterion

Point of reference

Possible data sources

Vegetation composition and cover on monitoring sites  Own past performance

Comparison of acrial photographs (% cover)

Own past performance

Annual surveys
Annual surveys

Table 2.12. The stability objective: Some quantified critenia for evaluating performance.

Summary formulation of ¢riterion

Point of reference

Possible data sources

CV of annual output (SC)
CV of per caput annual consumption

Similar countries
Similar countries

FAOP.Y-B
FAOP. and T.Y-B

CV = cocfficient of variation, defined as (standard deviation/mean) x 100

S.C. =selected commoditics only (e g beef and milk).
FAOP.Y-B = FAO Production Year-Book
FAOT Y-B = FAO Trade Year-Book

Table 2.13. The equuty objective' Some quantified criteria for evaluating performance.

Summary formulation of criterion

Point of reference

Possible data sources

Lorenz curve of livestock holdings (selected species)
Lorenz curve of livestoch holdings (selected species)

Ratio of winners 1n pastoral/cultivators crop damage
cases

Ratio of retail and producer prices to international
prices (S C.)

Ratio of retul and producer prices to international
prices (S C.)

Rate of gifting hvestock from poor to rich households

Similar countries
Own past performance
Own past performance

Own past performance
Similar countries

Own past performance

Special surveys
Special surveys
Special surveys

Annual surveys
Annual surveys

Special surveys

S.C =selected commodities only, ¢ g beef and milk.

CV = coefficient of vanation, defined as: (standard deviation/mean) x 100.

Lorenz curve = A graphical device todemonstrate equity of distribution. Sec the appendix for a detailed explanation,
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Establish minimum level of performance

We need to consider what minimum standard should be set for the level of acceptability of
performance. Remember that the point of the whole exercise is to identify priority issues. If standards
are set too high, performance in every respect becomes unsatisfactory and everything then becomes
a priority issue. If set too low, then everything 1s acceptable and there is no priority to change
anything. We need to set standards at a level that draws attention to a small number of really poor
performances. The “setting of standards” may not be a formal, public or long lasting exercise. It is
more likely to be one of continuous informal discussion amongst the few policy makers and analysts
most concerned

Broadly speaking, there are three types of reference points n relation to which some minimnm
acceptable standard can be set. Let us take as an example the efficiency objective and use as a
criterton “growth in per caput domestic beef supply”. One possible reference point would be an
absolute one. We mught set a 1% annual increase n per caput domestic beef supply as the minimum
acceptable level Another reference pomnt could be one that is relative to the performance of similar
countries. We mught, for example, set the average annual change in per caput beef supplies,
experienced by all sub-Saharan African countries, as the mimmum acceptable level. The third
refercnce pomnt would be one that 1s relative to that country’s own past performance. For example,
we might set the minimun acceptable level as being at least equal to the country’s own average
annual performance over the last decade

Identify existing scurces of data

Perforinance monitoring on the basis of quantifiable criteria requires available and pertinent data.
The FAO Production and Trade Year-Books include FAQ estimates for some national-level data (e.g.
livestock populations, production, imports and exports) Some of the data, however, are not reliable.
As well, while national data 1s important, 1t 1s often the case that regional and/or social group
within-country data 15 also needed. It 1s unbikely that many countries will be able to adopt immediately
all the criteria (and their attendant data requircments) listed in Tables 2 9-2 13. However, unless
progress 1s made towards adopting many of them, govemments concemed will remain vulnerable to
mternal and external pressure to adopt someone clse's priorities in the policy making arena.

2.6 Policy instruments and options

The final step in laying a factual groundwork for choosing key policy 1ssues is the identification of
policy instruments by which a given situation could be improved. Three general points should be
made. First, sometimes there are no feasible policy instruments available to a national government
with which to tackle policy 1ssues or problems In some cases, e.g. with land reform, entrenched
domestic interest groups may be simply too strong for effective action In other cases, e.g. with the
price of export or import commoditics, it may be international market forces that overnde the cfforts
of national govemments Change, 1n such cases, may be very slow.

The second and third general points repeat what was said in module 1. The same objective
can often be served by several alternative policy instruments; and the same policy instruments can
affect the attainment of several policy objectives

It 1s very easy to believe that there 15 only one way (instrument) to tackle a problem or set
an objective. This can lead to governments fritlessly trying to do things they have no resources or
advantage in domng. For example, suppose the “problem” 1s that consumers in country A cannot buy
as much nulk as they want The “obvious” solution 1s for country A to produce more milk. But if
country A has serious hvestock discase problems and an unfavourable chmate, it may make much
more sense for it to grow and export agricultural products which its climate does favour and to use
the foreign exchange earned by those exports to buy the milk it needs.
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To prevent ourselves from getting caught in the “single instrument” trap, it is useful to search
systematically for alternative wnstruments This search can be assisted by grouping the possible
instruinents into broad categories. Tables 2.14-2.15 provide alternative ways of categorising
instruments. Table 2.14 categorises the instruments in two ways: first, at the level of direct impact
(border, domestic market—.e. retail or wholesale, the point of production on farm or on range); and
second, by whether the istrument has its entry point through input/production activities or the outputs

and their processing.

Table 2.14. Policy instruments classified by level of durect impact and entry pom!.l

Level of direct
impact

Associated with entry points through

Border level
(International trade)

Inputs or production activities

Procurement through aid funds

Bulk buying by government to achicve

economies of scale

Allocation of foreign exchange

Outputs or output-processing activities

Export subsidy (tax)

Inter-government export contract or
similar agreements (e g. Lomé)

Parastatal export-oriented abattoir

Protectionist import tariffs or quotas on

competing imports
Food aid

Export or import livestock health
quarantines or regulations

Domestic market
(Internal trade or
distribution)

Price control regulations

Licensing of trader (¢ g. pharma-
ceutical firms)

Input subsidies

Quality control regulations

Input rationing systems

Special credit systems for inputs (e.g.

loan to purchase half-bred heifers)

Government provision of direct
services (c.g. veterinary, artificial
insemination)

Auction or other regulated market

Infrastructure/regulations to ensure
purchase by grade and/or weight

Price control regulations
Market information service

Credit scheme to livestock trade

Direct purchasing by parastatal from
producer

Guaranteed price/commodity stock
scheme

Provision of transport infrastructure
(c.g. stock routes)

On farm/on range .

Land tenure legislation

Farmers' training and extension
Production research
Government-supplicd water points

Government-supplied fire-breaks

Progeny testing, bull culling and similar

schemes for genetic improvement

Range management regulations

Research and extension in on-farm
processing

1 The list is illustrative and not intended to be all-inclusive.
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Table 2.15 looks back at the problems listed in Table 2.8 and categorises the instruments which
might be used to tackle each of these mn terms of the nature of the instruments themselves, e.g.
whether they are legal/institutional, involve public investments etc. Both Tables 2.14 and 2.15 are
intended essentially to act as check-lists or memory-aids. The method of categorisation 1s only good
or bad insofar as it helps people dentify different ways of tackling the same problem or objective.

Table 2.15.  Policy instruments categorised by nature of instrument and problem to be solved: Some examples.

Nature of  Legal and Price Quantity Public Research and
instrument  institutional policies controls investment extension
framework and services
Inadequate Support for Minimum Road building in  Expanded
supplics prices of output  market quotas,  inaccessible research and
and subsidies on  forced deliveries areas extension
inputs services
Excessive Licences to High import Import quotas
imports import matched  taniffs and
to domestic consumption
purchase taxes
Unproductive Reform of land Maximum Improved
resources tenure to stocking quotas livestock breeds
prevent open
access
Deserttficaion  Erosion control ~ Subsidies for Public fuel
regulation non-use of forests and
vulnerable land shelter belts
Unstable Counter-cyclical Conservative Long-term Development of
supplies pricing subsidies stocking quotas  refrigeration and  drought-resistant
and taxes storage facilities forage species
Inefficient Privatisation Material Programmes to
services incentives for promote
performance awareness of
user rights
Distorted prices  More Counter- Market
competitive distortion import information
marhets licensing services
Inadequate More Improved
markets compctition communication
and transport
facilities
Concentrated Open up Progressive Maximum herd
livestock alternative cattle taxes size quotas
ownership investment

Unfair access to
land

opportunitics

Land tenure
reform

Progressive tax ~ Maximum land
on land holdings holdings

Open up inac-
cessible land
e.g. by
developing new
water supplies
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Impoitant points (2.4-2.6)

+ Information about a government's policy objectives and the ranking of these objectives is
essential in prioritising policy issues on which to focus.

+ Govemment policy objectives for the livestock subsector are guided by overall political
philosophy and the envisaged changes in the presen: functions of the subsector.

» Government policy objectives are broadly classified into five groups:
+ independence objectives

economic efficiency objectives

resource conservation objectives

stability objectives

equity objectives.

* & & »

» Often, policy objectives pursued by a govemment differ from the declared objectives.

* Policy analysts must resolve the problems arising from conflicts between declared and
undeclared objectives and present sound choices to the policy maker.

s The analyst should try to identify the policy maker's rough ranking of policy cbjectives.

* After knowing and ranking policy objectives, the next step in identifying key policy issues
is to assess sector performance with respect to each objective.

« Sector performance can be judged qualitatively in terms of problems rather than “unfulfilled
objectives”.

 Quantitative performance monitoring of the livestock sector will require appropriate
guantifiable criteria, an acceptable minimum standard anc pertinent data.

* The final step in prioritising policy issues is the identification of policy instruments by which
a situation can be improved.

 Three points to remember in identifying policy instruments to tackle policy issues or
problems are:
+ Sometimes, no feasible policy instruments may be available to a govemment to tackle
the problem.
+ The same objective can often be served by several alternative policy instruments.
+ The same policy instruments can assist in the attainment of several policy objectives.

2.7 Feedback exercises

All answers can be found in the text.

1. Tick (¢ ) the correct answers

Adequate knowledge of one’s own livestock sector is important in prioritising livestock policy
1ssucs on which to focus because this enables us to know:

i)  its current function.
i) its future objectives

iin)  its importance in relation to the total agricultural situation,
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iv) its performance in terms of its current functions,
v)  the scope of policy change.

List two major ways of classifying the livestock sector’s function in sub-Saharan Africa.
i)
ii)

Column I lists three major outputs of the livestock sector. Match each with the appropriate
per cent contributions of the outputs towards the total output given in Column II:

Column I Column II
Meat 15%
Milk 47%
Traction 31%

Name three approaches to deciding whether the tendency of a farmer to increase herd size is
due to non-economic or economic motivations.

i)
it)

iit)

Fill in the blanks.

i)  The independence policy objective of a government is concemed with preserving political
and autonomy.

i1)  The economic efficiency objective aims at increasing the real national
and its growth rate over time.

iii) A government's objective to preserve natural resources such as soil, water, plants and
animals is known as the objective.

1v)  The equity objective is concerned with fair of income and wealth
within society.

v)  Besides declared policy objectives, governments often have objectives.

Circle T for True and F for False.

i)  Most politicians conceive of policy issues in terms of problems rather than “unfulfilled
objectives”.

T F

ii) Three elements in quantitative monitoring of livestock sector performance are quantifiable
criteria, a minimum level of performance and data source.

T F

iii) A possible criterion for assessing performance in terms of the economic efficiency
objective is the “self-sufficiency” ratic.

T F

iv)  The change in per caput production of milk or meat would be a suitable criterion for
evaluating performance of the livestock sector in terms of the independence objective.
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T F

7.  List two broad groupings of policy instruments.
i)
it)
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Appendix: The Lorenz curve

Introduction

The Lorenz curve is a graphical device used to demonstrate the equity of distribution of a given
vaniable such as income, asset ownership or wealth. For example, onc might be interested in the
equity of cattle ownership since this is often taken as an indicator of the distribution of wealth,
particularly for pastoral and agropastoral societies. The distribution of cattle ownership is, however,
often extremely difficult to determine so that the cattle holding per household (or per holder) is
often used as the proxy measure of wealth in the denivation of a Lorenz curve. Holding implies the
right and responsibility to manage on a day-to-day basis but not necessarily to dispose of (e.g. by
slaughter, sale or gift).

In the following example, a Lorenz curve for cattle holdings to households holding cattle is
therefore constructed. The principles outlined in the derivation of the curve can be applied to any
data set in which the equity of distribution for a given variable is being calculated.

Derivation of the Lorenz curve

In the derivation of the example Lorenz curve, the following procedure has been adopted:

. All individual units (houscholds) are ranked from the lowest to the highest according to the
number of cattle held (Column 1, Table 2.Al1) and the number of households in each
cattle-holding category is given (Column 2).

. From this data, the percentage of households falling into each cattle-holder category is derived
(Column 3).

28



The cumulative percentage of households in each cattle-holder category is then estimated
(Column 4).

By multiplying the number of cattle in each category by the number of households holding
those cattle (Column 1 x Column 2), we then obtain the total number of cattle held within
each category (Column 35).

From this latter figure, the percentage of total cattle held (Column 6) and the cumulative per
cent of cattle held in each category (Column 7) are obtained.

The cumulative percentage of cattle held in each category (vertical axis) is then plotted against
the cumulative percentage of households for each category (horizontal axis) to derive the Lorenz
curve (Figure 2A.1).

This plotted curve 1s then compared with the line of perfect equity (drawn at 45° from e
origin of the graph) to provide an indication of the equity of distribution of cattle heidings
within the area concerned.

Table 2A.1. Data requured for derivation of the Lorenz curve of cattle holdings to households.

(N (2) ©)] 4 5 (6) M
Cattle-holding  No. house- % households Cumulative % Totalno of % total cattle  Cumulative %
category holds holding  holding cattle of households cattle incach  within each of cattle
(no ofcattle cattle in each 1n each in each category category within each

held) category category category category
0 30 2307 23.07 0 000 000
1 5 385 2692 5 0.73 0.73
2 5 385 30.77 10 1.46 2.19
3 5 3.85 34 62 15 2.20 4.39
4 7 5.38 4000 28 4.10 8.49
5 8 6.15 46.15 40 5.86 14.35
6 10 769 53.84 60 8.78 23.13
7 12 923 6307 84 12.30 3543
8 15 11.54 74.61 120 17.57 53.00
9 15 11.54 86.15 135 19.77 7277
10 12 923 95.38 120 17.57 90.34
11 6 462 100 00 66 9.66 100.00

130 100.00 683 100 00

Excrcise 2.A: Drawing and interpreting a Lorenz curve (estimated time required: 20 minutes).

Question 1. Using the data in Table 2.3, draw, on the same piece of paper, Lorenz curves for the

distribution of cattle per cattle-owning households and per cattle-owning person.

Question 2. Is the distnibution of cattle per cattle-owning people more or less inequitable than the

distribution per cattle-owning houschold? Use the Lorenz curves drawn in response to
Question | and the note to Figure 2A.1 to provide you with the answer.

Note to Figure 2A.1: The 45° line drawn from the origin of the graph represents the line of perfect
equity where the percentage of cattle held comresponds exactly to the percentage of households in
the area, where each household has the same number of cattle, i.e. where 10% of the households
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hold 10% of the cattle etc. The more bowed the Lorenz curve from this line (indicated by the hatched
area in Figure 2A.1), the more inequitable is the distribution of cattle holdings. The calculation of
equivalent Lorenz curve data for two different areas, regions or countries can provide a useful basis
for equity comparisons.

Figure 2A.1. Lorenz curve of cattle holdings to households holding catile.
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Exercise 2.1: Group exercise: Identification of policy issues: Central case study (estimated time
required: 1.5 hours).

Question 1. Read the central case study carefully and list the various criteria/problems confronting
the livestock sector in Alphabeta. Where possible, cite evidence from the report for the
cniteria/problems you have identified.

Question 2. What evidence can you obtain from the report to demonstrate that the government'’s
objectives are similar to those given in the lecture notes?

Question 3. On the basis of your previous answers, what policy issues (criteria/problems) would you
now isolate for more detailed analysis? Why?

Question 4. For the particular issues you have isolated as most important, what broad policy
strategics/instruments could be appropriate? How would you make a start in an
cvaluation/analysis of these alternative strategies? What strategies/instruments has the
government of Alphabeta adopted? Are they effective? If not, why not?
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Exercise 2.2: Identification of policy 1ssues — Country specific study (estimated time required: 1 hour).

Question 1.

Question 2.

Question 3.

Question 4.

Question 5.

Question 6.

What are your country’s broad objectives for the livestock sector? Whose objectives are
they?

In what document, or equivalent, are these objectives set out? How do you know these
are your country’s objectives? Are they declared or undeclared objectives? Which are
more important?

In your country, arc there specific goals or targets set for the livestock sector? How?
Where?

Which of the critenia/problems listed 1n the lecture notes are relevant to your country?
Are there problems which yon consider urgent 1n your country? Could you assign
priorities to your country’s problems n the hivestock sector?

Which polictes/instruments does your country pursue in order to solve the most urgent
problems listed 1n your answer to Question 47 Are these instruments appropriate? Identify
some other mstruments which mught be used instead to solve the same problems.

What 1s your professional responsibility? [Tow does it relate to overall policy objectives?
What particular policy 1ssues would you prefer to see discussed in this manual and why?
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Module 3: Production Systems, Supply and Demand

3,1  Performance objectives
3.2 Introduction

3.3 Major livestock production systems in Africa
3.3.1 Production systems and market integration
3.3.2 Basic relationships within a farming system
3.3.3 Policy entry points at farm level

3.4  Describing production systems: Input-output tables
3.4.1 Format of the table
3.42 Relevant exercises

3.5  Household income, subsistence consumption and expenditure
3.5.1 Computation equations for consumption, net income and cash income
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3.6  Responses to policies and market signals
3.6.1 Production responsc
3.6.2 Relevant exercises
3.6.3 Consumption response apd market demand
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3.6.5 Supply response
3.6.6 Relevant exercises

3.7  Rough approaches to forecasting production and consumption
3.7.1 Analysis of past trends
3.7.2 Trend extrapolation
3.7.3 Relevant exercises

38 Feedback exercises

3.9 References

3.1 Performance objectives

Module 3 1s intended to enable you to

1. Lust and describe magor ivestock production systems in Africa in terms of their market integration,
basic economic relationships within a farming system and policy entry points at the farm level.

2 Discuss the use of input-output tables n charactenising production systems. This should include
drawing an nput-output table using hypothetical data.

3 Name two indicators to evaluate the performance of a production system and demonstrate how these
indicators can be computed from a given input-output table.

4. Recall two main types of price-production responses and discuss three adjustment mechanisms to
increase agricultural production under positive price-production response.

5 Given hypothetical data froma case study, demonsurate proficiency in working out responses in farm
production and farm income to price changes.
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6. Discuss three key propositions of the economic theory of consumption.

7. Describe the distinguishing consumption charactenistics of producing houscholds and non-producing
houscholds.

8. Discuss the nature of market supply response to price signals in different production systems. This
should include both individual and aggregate supply responses.

9. Descnbe the relationship of price with supply, demand and market equilibrium. Explain relevant
concepts.

10. Descnibe techniques for forecasting future production and consumption of a particular product.

3.2 Introduction

In order to assess the ltkely effects of agnicultural policy on production, market supply and demand,
it 1s important to have a basic understanding of the different farming systems which exist in a country.
Farming systems respond to government policy interventions according to their degree of market
niegration and the factors which influence individual houschold goals and aspirations Accordingly,
this module 1s devoted to understanding major hvestock production systems in Africa and how policies
and market signals govemn production, consumption and supply in different production systems.

3.3 Major livestock production systems in Africa

In most African countries, the livestock subsector comprises several or all of the following major
small- and large-scale production systems:

. Small-scale
+ pastoralism
+ agropastoralism
+ mixed smallholder farming.
. Large-scale*
ranching
large-scale commercial farming
co-operative farming
state farming
The large-scale system, introduced only during this century, still accounts for a relatively smatl
proportion of agricultural output in sub-Saharan Africa. The bulk of production occurs in the
traditional small-scale system Devising appropriate policies for such systems is therefore of utmost
importance in increasing African food production

* o o o

3.3.1 Production systems and market integration

Smaltholder farming in Africa 1s predominantly carried out by small, autonomous family units with
u labour force averaging between one and three adult-equivalents, cultivating an area ranging from
05 to 5 ha (somewhat larger 1 drier parts of the Sahel) under an individual land tenure system
(module 7). The degree to which each farm 1s integrated into the market economy varnes according
to a host of factors, perhaps the most important of which 1s geographical location.

The nfluence of geographical location on market integration is twofold. partly agro-ecological
and partly nfrastructural Some areas may have a higher degree of market integration because ranfall
and soil conditions are conducive to cach cropping and the production of surpluses; others may lack
one or both of these advantages but are compensated by their relative proximity to urban markets
and other facilities. In terms of market integration, three broad subsystems of the mixed smallholder
farming system may thus be described:
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. Mainly subsistence-oriented producers. Such producers arc typically remote from urban
markets and more than half a day's walk from a main road. Often they arc resource-poor
farmers inhabiting dricr areas where crop production 1s risky. The bulk of their production is
consumed at home, but small surpluses are sold or bartered locally 1in good years. Access to
purchased inputs 1s low or non-existent and demand for them is also low (for reasons of risk
aversion),

. Semi-subsistence producers. These producers are typically closer to main roads and urban
markets. Subsistence cropping remains the major enterprise, but surpluses of a wide range of
products are more frequently available for sale and sigmficant efforts nay be devoted to a
munor cash-crop enterprise. Such farmers are somewhat wealthier and tend to inhabit more
productive areas, but access to mputs and credit remains low They continue to spread risk
through dtversification

. Mainly commercial, specialised producers. Such producers are typically close to (or within)
major urban markets Most of what they produce is sold at market, but small amounts are
consumed at home Most labour 1s devoted to a specialised enterprise such as feed, dairy,
coffee or vegelable production, for which purchased nputs are available. If they inhabit dry
areas, such farmers usually have access to imgation. Typrcally, however, they inhabit
high-potential subhumid, humid or ighland areas where both soils and climate are favourable.

Pastoralism 1n Africa 1s also practised predominantly by small famly units. Herds and flocks
are rarsed that vary considerably 1n w1ze, from a few sheep and goats in the poorest families to many
hundreds of cattle and/or camels 1n the wealthiest The size of the herd/flock determines the share
of fecd resources obtmined from pastures grazed communally under an open access or common
property tenure system (module 7) characterised by mobility (nomadism or transhumance) as a
survival strategy The degree to which each famuly umt 1s integrated 1n the market economy varics
according to a host of factors, but 1s generally less related to geographical location than in the case
of smailholder fariming There may be forced integration in the market economy during times of
drought, as herde.s are compelled to sell for <laughter ammals which might die of natural causes.

Agropastoralism 1n Africa 15 carried out by pastoral families or their descendants who have,
to varying degrees, settled and taken up cropping Often mhabiting dry arcas where cropping is a
high-risk enterprise, agropastoralists live under conditions resembling those of the mainly
subsistence-oriented smallholder farmer. Apart from cthnic differences, the only major difference
between the two groups 1n terms of production 1s the emphasis on livestock, which will be greater
among agropastoralists, who frequently retain some degree of mobility as a survival strategy. The
degree of market integration will be similar to that of the mainly subsistence-oriented producer, but
again there may be emergency sales of livestock during droughts.

There are exceptions to the general rule that the market integration of agriculture increases
with proximity to urban centres Sometimes the reverse 1s true the closer to the city, the more its
superior employment opportunitics draw labour (usually male) away from agniculture. In such cases,
surplus production for market may be almost non-existent, but some subsistence cropping around the
homestead may be continued as before (usually by women and children) This tends to happen
particularly 1n cconomies where agriculture is disadvantaged compared to the manufacturing scctor.
Moreover, tn the case of livestock, the city may act as a magnet for the sale of ammals trekked over
longer, rather than shorter distances, as urb~n and peni-urban dwellers increasingly turn to livestock
as a way of tnvesting their cash savings.

As nfrastructure and markets expand with rising population, the degree of market integration
varies through tume and 1n space. Thus, each producing houschold occupies a point 1n a continuous
transition through time from pure subsistence to pure commercial production. Pure +ubsistence
production 15 now virtually non-existent in Africa, a greater or lesser degree of market integration
having occurred almost umversally in arcas where cropping 1s practised, as well a< in those areas
where hvestock only are raised. Pure commerctial production is also stll rare, however, and the vast
majonity of houscholds occupy an intermediate point in the continuum. Within the long-term trend
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towards increased market integration through time, there are substantial short-term fluctuations

according to year and season.

3.3.2 Basic relationships within a farming system

Figure 3.1 depicts the matn economic relationships governing activities in mixed smallholder farming
systems. Two major circuits can be identified: the physical circuit, with flows of factor services and
products and the cash flow or monetary circuit. Each will play a different role in determining a
houschold’s response to policy measures, depending on the point the household occupies in the
continuum between subsistence and commercial farming.

Figure 3.1,  Basic relationships in mixed smallholder farming systems
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Mainly subsistence-oriented production systems

For the subsistence-ortented household, land and labour are the principal factors of production. Capital
investment 1s limited to non-monetary self-produced equipment, land improvement and livestock
raised through natural reproduction. Increases in production are mainly dependent on the weather
and on the guantity and quality of those factors of production controlled by the household. These,
for example, may include:

. use of surplus labour for bush clearing and erosicn control
. use of amimal manure to raise soil fertility
. better livestock management practices.

Progress in production is likely to be slow but improvements are possible through farming
systems research, education and extension programmes. There are few local off-farm employment
opportunities. The monetary circuit plays little role 1n the economy of the mainly subsistence-oriented
household For the subsistence-oriented farm, output and consumption are identical. Such houschoids
thus remasn largely (but not wholly) unresponsive to price and market signals.

Families living under these conditions rarely aim to maximise production, stnce this would
imply specialisation, with its attendant nisks. Rather, the goal is to maximise the chances of survival.
A manly subsistence-oniented farmer will be reluctant to shift from a traditional practice to a new
technology if doing so ncurs greater risk of failure (Box 3.1).

Box 3.1: Subsistence, risk and innovation.

Figure 3 2a depicts a case where a new technology 1s associated with both higher potential
production ind higher risk of failure. The new technology in Figure 3.2b, on the other hand,
both reduces the nsk of failure and raises mean production above the level of the traditional
technology To mainly subsistence-oriented farmers, this technology will be preferable, although
its potential 1s not as high as the new technology in Figure 3.2a.

Figure 3.2, Income and risk of innovation,

a. Innovation with higher mean production. b. Innovation with higher mean
but higher probability of failure below production and lower probability
minimum consumption. of failure.
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Box 3.1 cont...

Yon = minimum mean value under traditional production system
Y = maximum mean value under traditional production system
A = expected mean value under new production system

Attitudes towards risky imnnovations will depend on how close to bare survival current
production lies. This is illustrated in Figure 3.3. Farm A, due to its limited production potential,
has always produced close to its minimum consumption requirement (MCR). Farm B, on the
other hand, has operated closer to (though always below) its minimum desired consumption
level (MDCL). Farm A will have more incentive to minimise risk than farm B, which is more
likely to innovate because the chances of falling below its MCR are relatively low. Despite its
higher yield variability, the new technology will be attractive to farm B provided adoption
increases outrut above MDCL

Whether or not it adopts new technology, farm A is unlikely to produce a surplus for
sale. Farm B, on the other hand, is much more likely to do so, and may eventually move out
of the mainly subsistence-oriented group of producers to become a semi-subsistence farm.

Figure 3.3. Rusk of innovation close to (A) and well above (B) minimum consumption requirements.
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Semi-subsistence production systems

A semi-subsistence household produces a considerable proportion of its consumption requirements
(60-80%). In addition, it will produce cash crops such as vegetables, coffee and tea and keep livestock
for sale. The semi-subsistence producer will therefore be confronted with the risks associated with
price fluctuations and with vanations in the natural environment. The monetary circuit thus assumes
an important role in the semi-subsistence production unit (Figure 3.1). Such units tend to be more
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responsive to market and price signals than the subsistence-oriented producers. The higher the share
of output being sold on the market, the greater the importance of the monetary circuit in the
semi-subsistence production system The impact of market and price signals will ultimately depend
on the degree of market integration.

What are the reasons behind a houschold’s desire to enter the monetary circuit? Answering
this question will help us understand the factors which influence production responses. The first step
in the transition process from subsistence to more commercialised prodiction may be a need to obtain
cash to meet legal or social obligations, such as the payment of school fees or the hosting of a
wedding reception. Insofar as such needs are the only purpose of sales, there will be a negative
relationship between price and market supply. tn other words, the higher the market price, the smaller
will be the amounts that need to be sold and vice versa.

As the transition process continues, market supply responses become positive as producers
recognise that increasing their cash income enables them to buy other consumer goods which improve
their welfare. If these goods are regularly avaulable at local markets, income giowth may become an
important fanuly goal. Higher income also enables a houschold to purchase more external inputs
(fertsliser, seeds etc), thus increasing output still further in the future. Finally, cash can also be used
to pay nterest and principal on credit, opening up greater opportunities for investment and hence the
development of new enterprises

Thus, the transitton from pure subsistence, through semi-subsistence to more commercial
farming will have two interrelated effects on consumption and production tn the rural household,
namely:

. the direct acquisttion of consumer goods and services
. the further growth of income through increased use of external inputs

For families living under these systems, nisk aversion remains an important determinant of
household decistons These producers confront the nisks associated with price fluctuation as well as
those resulting from climate. Sometimes these will offset one another, as when low yields lead to
scarcity, causing market prices to rise, and vice versa At other times, factors bearing no relationship
to yield vanations will influence prices. For semi-subsistence producers, innovations with minimal
input of external factors of producticn could be offered.

Mainly commercial, specialised production systems

In these systems, the monetary circuit becomes more important than the physical one, which may
become less complex as a result of specialisation. These production units tend to be highly responsive
to pricc and market signals, switching enterprises and increasing or decreasing their market
involvement 1n accordance with them. Increases in production are almost certain to involve the use
of external inputs and services. Progress in production can be rapid, but dramatic setbacks may
occastonally occur. Off-farm employment opportunities are more common and are found nearer home.

For fanlies hiving under these conditions, the allocation of resources will be determined largely
by the profit rather than the survival motive. However, although risk aversion plays a smaller part
in decision making, households will tend to refrain from fully commercial production if markets are
unreliable or if mstitutional support (access to credit, price stabilisation schemes, ammal health
services etc) 1s inadequate

3.3.3 Policy entry points at farm level

The number of effective entry points for policy interventions increases as we move across the
continuum from subsistence to commercial farming. For maimly subsistence-oriented pioducers,
interventions should be geared to making it both possible and attractive to enter the market.
Convenient market outlets for their products, casy access to consumer goods and the rapid payment
of good prices against sales would help achieve this. In the case of producers whose degree of market
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integration is unlikely to increase, equity-oriented interventions such as improving rights of access
to water may be beneficial. Guarantceing the provision of famine relief or wage employment in hard
times may reduce the need to kecp large herds in pastoral societies and persuade resource-poor
producers to take the risk of adopting new technology.

For semi-subsistence producers, interventions geared to the producer prices of outputs are
probably more smportant than measures concemed with the price of inputs. This is because the value
of purchased inputs sull forms a relatively low proportion of the total value of outputs in
semi-subsistence systems. Interventions increasing labour productivity, which accounts for a relatively
high proportion of the output value, would also be important. The provision of a wider range of
goods and services on which to spend cash earned should stimulate further market integration.

For commercially-oriented producers, the relative prices of both inputs and outputs are crucial
determinants of profitability, since purchased inputs account for a much larger proportion of the total
value of output. Stable supplics of inputs and rehable services will also be important.

Important points (3.2-3.3)

+ Livestock farming in Africa can be divided into two broad categories: small-scale and
large-scale. Traditional small-scale production systems still account for most agricultural
output on the continent,

+ Small-scale production systems comprise pastoralism, agropastoralism and mixed
smallholder farming.

o In terms of market integration, mixed smallholder farming systems are divided into: mainly
subsistence-oriented systems; semi-subsistence systems; and mainly commercially-oriented
systems.

o Location is one of the main determinants of market integration. The influence of
geographical location is twofold, being partly agro-ccological and partly infrastructural,

» With the expansion of infrastructure and markets, there is more or less continuous transition
of farming systems from pure subsistence through semi-subsistence to commercially-oriented
systems.

« Farm household responses to policy initiatives can be explained in terms of physical factors
and monetary factors.

» The higher the share of output being sold on the market, the greater the importance of the
monetary circuit in farm household systems. The impact of market and price signals will
thus depend on the degree of market integration of the household.

» Policy entry points at the farm level differ according to the farming systems being examined.

3.4 Describing production systems: Input-output tables

3.4.1. Format of the table

In order to gauge their probable response to interventions, smallholder production systems can be
characterised m terms of a simple input-output table, as shown in Table 3.1.
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Table 3.1. A standard production input-output table for a mixed smailholder farming system

Farm activity Input utilisation

Total Total
Item Maize Coffee Sheep Cattle used avalable  Residual

Inputs:
Seed
Fertiliser

Land
Labour

Outputs:
Maize
Coffee

Beef
Milk
Draft power

Each farm enterprise (maize, coffee, livestock etc) provides one or more outputs and requires
various inputs. The inputs used for each enterprise can be added to give total inputs used (by category)
for each year, which can then be compared with the total level of inputs available. The balance
obtained will indicate whether there are resource deficits or surpluses. A resource surplus may not
necessarily imply a potential to increase production For example, unused land may need to remain
fallow or unused labour may be required for social activities or communal work. Nevertheless,
resource surplus and deficit figures will often piovide useful information about the potential for
increasing production, with or without changes in technology.

For production systems dependent on the use of communal resources (pastoral and agropastoral
systems), houschold-level input-output tables will not provide a complete picture of the factors
constraining the expansion of production. Regional input-output tables may need to be computed as
well.

3.4.2 Relevant exercises
Exercise 3.1: Input-output tables.

Example: The following data apply to an agropastoral household in a semi-arid region.

Household characteristics:
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Size and structure: nine people, consisting of four adults (two male, two female), and five children
(two male and three female).

Location of members: three adults on farm, one adult in off-farm employment; five children on farm
(four in school).

Crop production:

The table below summarises relevant information for the different crops grown on a total area of
5 ha.

Crop
Item
Maize Beans Groundnuts Sorghum

Area (ha) 3.0 05 0.5 1.0
Yields (kg/ha) 250 200 150 300
Labour (p.d./ha)

Male 3 2 2 1

Female 15 60 60 20
Input levels

Fertiliser (kg/ha) nil nil nil nil

Seed (kg/ha) 30 90 90 10

p.d. = person-days

Livestock production:

The household owns 10 cattle and 4 goats; the cattle herd consists of 4 cows, 2 calves, 2 oxen, 1
heifer and 1 young bull. Milk production is 150 kg/year per cow but half of this is consumed by the
calves and the other half is extracted by the household. The offtake rate of animals for sale is 10%
of the total herd Mature oxen and cows dress out at 50% of body weight (i.e. 50% of 250 kg). The
offtake rate for smallstock 1s 25%; a mature goat dresses out at 20 kg. The average production of
dry manure from cattle (excluding calves) is 0.75 t/year per animal. The herd requires 145
person-days/year for herding, watering and other tasks, 100 of which are allocated to male household
members. Both cattle and smallstock are grazed on communal pasture. Veterinary costs amount to
$ 5.00/ycar.

Total labour availability:

The total amount of labour available for farming operations is:
Males: 350 person-days

Females: 350 person-days

Study the input-output table (Table 3.2), making sure you understand the reason for each of
the figures entered. This table will be used as a basis for the subsequent exercise.
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Table 3.2.  Sample household input-output table for an agropastoral production system.

Farm activity Input utilisation
Ground- Total Total
Item Maize Beans nuts  Sorghum Livestock used  available Residual
Inputs:
Arable land (ha) 3.0 0.5 0.5 1.0 5.0 50 nil
Grazing land (ha) Communal
Labour (pd.):
Male 9 1 1 1 100 112 350 238
Female 45 30 30 20 45 170 350 180
Seed (kg) 90 45 45 10
Fertiliser (kg) - - - -
Milk (kg) 150
Veterinary ($) 5
Outputs:
Crops (kg) 750 100 75 300
Livestock
Cattle
Meat (kg) 125
Manure (1) 6
Milk (kg) 300
Smallstock:
Meat (kg) 20

p.d = person-days.

Exercise: (estimated time required: 2 hours).

Question 1.Draw an input-output table for the following data set obtained from a 2-ha,
medium-intensity dairy operatton in the Kenyan highlands:

Household characteristics:

Size and structure: seven people, consisting of four adults (two male, two female), and three children
(one male and two female).

Location of members: three adults on farm, one adult in off-farm employment; three children on
farm (all in school).

Crop production:

Crop
fem Maize Beans Groundnuts Coffee

Area (ha) 0.5 0.2 0.1 0.2
Yields (kg/ha) 2200 400 400 500
Labour (p.d /ha)

Male 4 2.5 5 100

Female 38 80 80 50
Input levels

Fertiliser (kg/ha) 100 - - 200

Seed ($:g/ha) 30 100 100 -

Insecticides ($/ha) - - - 15

p.d. = person-days.
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Livestock production:

Dairying 1s the only livestock enterprise on the farm. The enterprise consists of one cow plus one
calf and one heifer. Artificial insemination is used and the calving interval is about 15 months. Feed
resources consist of one ha of fertilised pasture, supplemented by maize stover, concentrates and
minerals. Bull calves are slaughtered for home consumption. Inputs and outputs are as follows:

Item Annual level
Outputs:
Milk (net of calf) 1500 kg
Meat (average from slaughter of bull calf) 15kg
Manure 1.5¢
Inputs’
Fertiliser/ha 150kg
Minerals/ha 5kg
Concentrates 150 kg
Calf rearing costs $10
Vetennary costs $10
Labour- male 50pd.
Labour. female 50pd.

p d. = person-days

Total labour availability:

The total amount of labour availabl: for farm work is:
Male: 350 p.d. (one man full time)
Female: 350 p.d. (two women half-time each; the other half spent on
household work)

3.5 Household income, subsistence consumption and
expenditure

Input-output relationships alone are not sufficient to evaluate the performance of a particular
production system The information contained in an input-output table needs to be converted to
indicators which demonstrate how production and the use of resources contribute to a family’s goals.
Two such indicators are: the direct contribution made by production to home consumption and the
income generated on and off the farm,

3.5.1 Computation equations for consumption, net income and cash
income

As the example given in Exercise 3.2 demonstrates, the two indicators can be computed using data
from an input-output table together with additional information on subsistence consumption and prices.
First we must calculate what 1s called a supply disappearance equation for each product produced
on the farm:

TC =TP+P-SorTP=TC+S-P

SC =TC-P+S

where:
TC = total consumption



TP = total production

P = gross purchases

S = gross sales

SC = subsister.ce consumption
P-8 = net purchases if P > S.

Net purchases are treated as negative net sales and appear in brackets ( ) in Table 3.3.

For siinplicity, internally produced inputs produced on farm, e.g. seed, feed or milk are treated
as if they were first sold and then repurchased.

The first part or Table 33 shows how the total value of output is calculated by multiplying
the quantity of each commodity produced by its price and summing the results. Note that the total
output value consists of both the value of cash sales and the value of subsistence consumption. In
order to compare incomes earned by different farm groups (and between farm and non-farm sectors),
it is necessary to ensure that both components are properly accounted for, since estimates based on
sales and cash expenditures alone would bias results.

The common practice of using producer prices to value farm output is mappropriate where the
income of a semu-subsistence farm 1s being calculated. Instead, the produrer price should be used
only for the portion of production actually sold. The consumer price should be used for the portion
consumed on the farm, the reason being that reduced subsistence production would force the
household either to reduce consumption or to buy the deficit at the prevailing consumer price.
However, in the exercise that follows, the common practice of using the producer price to value
home consumption is maintained in order to reduce complexity.

The second part of the table 1s concerned with the calculation of total net income:

total value of output - total vanable costs - total fixed costs = net income from farm sources
+ non-farm income = total net income

Fixed costs are costs which remain constant irrespective of the level of output produced, such
as depreciation, rent etc, while variable costs are those which vary directly with the level of output,
for example fertliser, seed and nsecticide.

Calculating the net total cash income (as opposed to the net total income) will provide an
indication of the liquidity position and the degree of market integration. Net total cash income is
computed as follows:

total value of sales - value of purchased inputs (variable costs) - fixed costs (excluding
depreciation) = net cash income from farm sources + cash income from non-farm sources = net total
cash income

3.5.2 Relevant exercises

Exercise 3.2: Estimating total net income.

Example: Refer to the example given in Exercise 3.1. We will now convert the information
contained in Table 3.2 into financial terms using the following additional information:

Consumption, purchases and sales:

Resident household members consume all maize produced on the farm; the average requirement
(regardless of age) 1s 05 kg/person per day. Sorghum is regarded as an additional source of starch
and all domestic production is consumed by the houschold. An additional 25 kg of sorghum is
purchased for beer production. A surplus of 10 kg of beans is available for sale, but there is a deficit
of 20 kg of groundnuts. Cattle are sold for slaughter, but cattle and goat milk and goat meat are
consumed by the household. No additional milk or meat is purchased.

45



Cost and price data:

Sale price Purchase price

Item (cents’kg) (cents/kg)
Maize 3.0 30
Beans 120 12,0
Groundnuts 5.0 50
Sorghum 30 30
Meat

Beef 18.0 na.

Smallstock 250 n.a.
Milk 50 n.a.
Manure 0.001 0.001

n.a =not applicable

1 Assume maize 1s locally available for purchase at the producer price, implying that there are surplus producers within the
area I{ this were not the case, the purchase price would exceed the producer price, in which case output would have to be
valued at the consumer price

Annual fixed costs amount to $ 15.10, of which depreciation accounts for $ 10. Non-farm
income consists of $ 28.00 from handicraft sales.

Using these data and the data 1n Table 3.2 (Exercise 3.1), it 15 possible to denve a total income
table as shown 1n Table 3.3

Table 3.3. Sample household total income table for an agropastoral production system

Quantities Values
Produced/ Consumption Total cash  Total value
used Total Subsistence et sales! value (3) %)

Output:

Maize (kg) 750 1160 750 (410) 22.50

Beans (kg) 100 90 90 10 1.20 12.00

Groundnuts (kg) 75 95 75 20) 3.75

Sorghum (kg) 300 325 300 (25) 9.00
Cattle

Meat (kg) 125 125 22.50 22.50

Milk (kg) 300 150 150 15.00
Smallstock

Meat (kg) 20 20 20 5.00

Manure” (t) 6 6 6.00 6.00
Subtotal 29.70 95.75
Variable costs:

Maize seed (kg) 90 2.70 2.70

Bean sead (kg) 45 540 540

Groundnut seed (kg) 45 225 225

Sorghum sced (kg) 10 0.30 0.30

Calf milk (hg) 150 7.50

Veterinary ($) 5 5.00 5.00

Manure? t) 6 600 6.00
Subtotal 21.65 29.15
Fixed costs ($) 5.10 15.10
Net farm income (3) 295 51.50
Non-farm income ($) 2800 28.00
Total inceme ($) 30.95 79.50

1 The vzluc of the quantity (shown in brackets) of net purchases (negative net sal. s)of purchased food consumed 1s not deducted
from farm income
2 Used on farm, but treated 1n accordance with section 3 5 1, thereby exaggerating the importance of the monetary circuit
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Exercise: (estimated time required: 2 hours).

Study the mput-output table calculated for the small-scale dairy model in Exercise 3.1 and the
following information on consumption, costs and pnces:

Consumption, purchases and sales:

The resident household requires 0 5 kg/day per caput of maize, 40 kg of beans in total and the same
amount of groundnuts are purchased to meet the household’s need. All coffee produced is sold, but
all meat and 40% of the mutk produced 1s consumed at home.

Cost and price data:

Producer pnce Consumer/input
Item (cents/kg) price (cents/kg)
Maize 30 50.0'
Beans 120 12.0
Groundnuts 50 50
Coffee 150 n.a
Livestock.
Milk 50 na
Meat 18.0 na
Concentrates 10.0
Minerals 300
Fertthiser (compound) 12.0
Manure 0.001 0.001
na = not applicable
1 Hybnd sced

Fixed costs amount to $ 24.90/year, $ 20 of which are for depreciation. Income from non-farm
sources amounts to $ 32 For other cost details, refer to the input-output table for the small-scale
dairy operation in Exercise 3.1.

Quesnion 1. Calculate an income table using the above information

Question 2. What proportion of total net farm income 1s total net cash incoinie? What does this imply
in terms of market ntegration? Is this farmer more or less integrated in the market than
the farmer i Table 3.3?

(Hint to instructors: In the sections on input-output tables and consumption purchases and
sales and in Exercise 31 and 32, very simple examples of mixed farming enterprises have been
given n which there are no livestock purchases and no changes in the value of the herd. Changes
in the value of the herd may come about through transfers of livestock in and out (e.g. sales, purchases,
gifts/bride wealth given and rcceivel) and through births and deaths, or by changes in the value of
individual ammals as they mature or dechine through age Such changes in the value of the herd can
be very important in livestock-dominated farms )

A full table of farm income for such farms would have a separate livestock section in which
the following items would be distinguished.

+Sale of livestock produce (milk, meat, manuie, draft power)
+Home consumption of livestock produce
+Sales of livestock

+Gifts of livestock given away
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~Purchases of livestock

~Gifts of livestock received

+Closing (1. end-of-year) value of the herd
-Opening (1e beginning-of-year) value of the herd

The “opening” value of the herd should include the value (at the start of the year) of animals
later given away or sold Simularly, the “closing” value should include the value (at the end of the
year) of any animals purchased or received as gifts during the year.

The “sale of livestock produce” entry should include internal transfers of, e.g. manure and
draft power to the crop activities of the same farm, with the same iterns being shown as “purchases”
by those crop activities.

If you have some sparc time, you may want to demonstrate some examples of this full
reckoning. They have not been included 1n the manual 1n order to keep 1t as simple as possible.

Important points (3.4-3.5)

« Input-output tables are used to show specific production patterns, input-output relationships
and resource deficits or surplus of a farm. The tables help to characterise production systems
and assess the potential for increasing production.

* Subsistence consumption and cash income earned on and off the farm are the important
performance indicators of a production system.

* Subsistence consumption = production - sales + purchases.

¢ Total net income = total value of output - total variable costs - total fixed costs + non-farm
income.

» Net total cash income = value of sales - value of purchased inputs - fixed costs + cash
income from non-farm sources.

3.6 Responses to policies and market signals

Different production systems will respond to government policy interventions according to their degree
of market tegration and factors which influence individual household goals and aspirations. This
section analyses the effects of price policy on semt-subsistence and commercial production systems
in terms of production, consumption and supply

3.6.1 Production response

Types of price-production responses

When assessing production responses to price, bear in mind that the desire to increase cash income
is not the only (and sometimes not even the most important) determnant of the pattern of production.
A nise in the price of a product will not necessarily result in an expanston of production Many food
crops (and hivestock products such as milk) are primanly produced for subsistence and are moie or
less independent of market prices In these circumstances, prices may have a negligible effect on
production decisions In some cases, production for sale will be based on the need to meet fixed
cash obligations (ceremonies, school fees, tax etc) or to fulfil particular aspirations (e.g. to purchase
certain commodities). In other cases, sales will tend to be opportunistic in nature, occurring only
when surpluses above subsistence needs arc obtained. Sales will thus be either inversely related to
prices (Figure 3.4a) or wholly independent of them.
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However, inverse relationships between production and price are unlikely to persist over the

long term as the transition towards greater integration in the economy occurs. As rural markets for
goods and services develop, price increases usually begin to have a positive influence on production.
In the following discussion, we will assume that price/production responses are positive, as shown
n Figure 3.4b. A positive long-term production response does not, however, preclude a negative
short-term market supply response. This will be discussed later with particular reference to the impact
of prices on herd development.

Figure 3.4. Inversc and positive production responses.

Price Price
A a) Inverse production response I\ b) Positive production response
Loy ot
Quantity of Quantity of
provduction production

Adjustment mechanisms to increase production

In considering positive responses, profitability will be the driving force to increase the quantity of
output or agricultural production This can be achieved in three possible ways, namely:

by utilising slack resources
by substituting enterprises
by ntensifying production.

Utilising slack resources Land, labour or other resources available to a production unit may
not be fully used. Uulising slack resources implies strategies such as expanding the area under
cultivation, shortening fallow periods, building up herd numbers and working longer hours.
Such strategies for increasing production have been Africa’s traditional response to the rising
demand for food caused by population growth, but they are now putting severe pressure on
the natural resource base

Substituting enterprises. Commodities produced on a farm compete for the use of resources
such as land and labour. When the profitability of one commodity increases relative to another,
resources can be shifted to it. Substitution is common between cropping enterprises but may
also occur between crops and livestock or between different livestock species or products (e.g.
cattle and smallstock, meat and milk).

Intensifying production Opportunities for intensifying production depend predominantly on
the availability of external inputs and new technologies. Intensification means that producers
respond to a nise in the price of a commodity by seeking to raise yields rather than by expanding
the area culttvated or, 1n the case of livestock, the number of animals kept. It is difficult to
begin intensifying highly extensive production systems such as pastoralism because the delivery
of external mputs 1s hampered by the lack of infrastructure. Technologies are also less well
developed for such systems

The decision to substitute one enterprise for another depends on their relative profitability.
This, in turn, depends on the physical productivity of the inputs and resources used and on
the relationship between input and output prices.
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The gross margin of an enterprise is a measure of profitability which takes these factors into
account. Gross margin also provides a basis for analysing the likely impact of a price change on
production. It is defined as:

Gross margin = gross value of output - variable costs

Since purchased inputs are used n limited amounts in semi-subsistence systems, the gross
margin for an enterpnse in such systems is often closer to the gross value of its output than in more
commercial systems, where substantial amounts of inputs may be used. In theory, comparisons
between enterpnises should be based on a calculation of gross margin per unit of the scarcest resource.
In practice, however, several resources (e g. both land and labour) may restrict the opportunities for
substitution, and personal factors such as risk aversion will also play their part. For these reasons, a
simple ranking of enterpnses on the basis of gross margins per umt of land or labour used may not
be sufficient In such cases, more complex techniques such as hinear programming will be needed,
but these will not be discussed here. For our purposes, the essential principles of substitution can be
demonstrated using a simple gross margin planning model as explained 1n Exercise 3.3.

The profitability of adopting mtensified production methods, and the amounts produced by
these methods, will depend on three main factors:

. The marginal physical productivity (MPP) of the inputs used (1e. how much more output
one gets per additional untt of nput). In many cases, MPP declines per extra umit of input
used, especially when not all the inputs can be mcreased simultancously or to an equal extent.
For example, if we add more cows to the same farm size or more oil cake to the same cow,
each extra umt of nput 1s likely to bring about less extra output (milk) than the previous one.

. The marginal revenue (MR) generated by cach extra umt of output For the individual farmer,
MR 1s usually tdentical to the producer or market price and usually the same per unit sold
however many units arc sold Sometimes—for nstance when a farmer 1s selling under a
minImum or maximum quota system or to a customer who obtains reductions for additional
purchases—market price will differ from MR, reflecting the new price level used when the
extra unit 1s sold. The marginal value product (MVP) is obtained by multiplying MPP by
MR.

o The marginal factor cost (MFC) per extra unit of input used For the individual farmer, MFC
is usually identical to the purchase or market price, and 1s usually the same however many
units of input are used. Sometimes, for instance when the nput 1s difficult to obrain and can
only be bought on the black market, the MFC will exceed the market price of the previous
unit used Or, for example, when discounts are offered for bulk purchases, it will be less.

As a general rule, a farmer wishing to maximise profits through intensification should use extra
Inputs to increase output so long as MVP exceeds MFC

To give a simple exaniple, a farmer has two half-bred cows and no capacity to keep any more.
She can buy a specizl dairy mix feed at a special farmers’ price of 105 cents/kg if she restncts her
purchases to | kg/day, but she has to pay an unsubsidised price of 210 cents/kg 1f she exceeds this
rate She can sell up to 10 htres of milk a day locally (2 litres to each of five famihes) at 100
cents/litre, but has to sell amounts above this level to the government milk collection scheme which,
because of himited market outlets, will only buy up to 6 litres/farmer at a price of 80 cents/litre.
Thus, she has to make amounts of milk higher than 16 htres into butter, which she sells at a price
cquivalent to 40 cents/hitre of milk.

Without being fed concentrates, our farmer’s cows cach give only t