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EXECUTIVE SUMMARY

In many parts of the world, agriculturd mechanization has made a significant contribution to agriculturd and rurd
development. Leves of production have increased, soil and water conservation measures congructed, the
profitability of farming improved, the quality of rurd life enhanced, and developments in the industrid and service
sectors simulated.

In some countries, however, farm power and equipment have failed to redise their potentia. In part, this may be
attributed to the inappropriate selection and use of certain mechanized inputs. It is also due to the piecemed
approach adopted by governments and donors to encourage mechanization without reviewing the agricultura
engineering sector in its entirety. If key components were not in place, inputs were frequently not available, or
were poorly maintained and operated below capacity. Consequently, mechanization has often become a burden to
national budgets and the farming community, leading to financid losses and redtricted agricultura production, as
well as environmenta degradation.

With the urgent need to increase food production in the next few decades, both to maich the growth in global
population and to reduce malnutrition, it is essentid to ensure agricultural mechanization does not act as a congtraint
on any initiatives to simulate production.

The purpose of an Agricultural Mechanization Strategy (AMYS) is to create a policy, inditutional and market
environment in which farmers and other end-users have the choice of farm power and equipment suited to their
needs within a sustainable delivery and support system. It covers the manufacture, distribution and operation of all
types of tools, implements, machines and equipment for agriculturd land development, farm production, harvesting
and post-harvest activities. It addresses the needs of al end-users of farm machinery and eguipment, such as small
family operaed farms, commercid fam businesses, famers organizaions, irrigation groups, contractors,
government departments, rural transport operators and primary food processors.

This guide sets out the framework for preparing an AMS; it is not intended to be prescriptive but rather to guide
and assist people through the process of preparing astrategy. Each country hasits own characterigtics (in terms of
resource base, structure of economy, policy objectives, cultures and customs) which will be reflected in the
formuletion of the Strategy.

Stakeholdersin Strategy Preparation

Stakeholders in the AMS cover a broad cross section of the agriculturd, industrid and inditutiona community,
both in terms of ther activities and size of busnesses. Interested parties range from individual smdlholders and
blacksmiths, to financiers and senior government representatives. The strategy is prepared in close association with
these groups and discussion workshops enable al interested parties to contribute to the debate. Support may be
formalised by establishing a steering committee with responsbility for overseeing strategy preparation.

Prior to preparing a strategy, there needs to be sufficient politica will and support from both the private and public
sectors to participate in the formulation process. There should be broad consensus that an AMS would be
relevant to the needs of the country in genera and the agriculturd sector in particular. Key stakeholders should be
prepared to act on its recommendations. There aso needs to be skilled personnd and sufficient funds to prepare
the strategy, producing resultsin atime frame thet is ressonable.

The timing dso has to be right with regard to developments in other sectars. Whilst there may be some argument
for agriculturd mechanization to lead the way with regard to strategy formulation, the initiative may be severely
hampered if there are dgnificant wesknesses in other sectors of the economy. Thus it is essentid that
developments in the agriculturd engineering sector are complementary to, and move in step with, developments
elsawhere.



Activities of Strategy Preparation

The preparation of the strategy consists of two distinct activities: data collection, analysis and interpretation; and the
formulation of the strategy. A systems approach is adopted to review the agricultura engineering sector, addressing
the mgor farming systems, agriculturd mechanization, farm machinery and equipment manufacturing, importing and
digtribution systems.  Explicit atention is paid to the influence of exigting policies and supporting inditutions to
determine whether they promote sound mechanization. The findings and their implications for the dtrategy are
summarised in atabular format.

These findings provide the framework within which the strategy is formulated. Future scenarios for the economy,
demographic characterigtics, and the agricultural sector are extrgpolated over afive year period. Farm power and
equipment requirements are determined and their potentia sourcing identified.

When formulating the sirategy specific attention is paid to the roles of government and the privete sector. It is
recognized that farmers and other end-users are looking for the widest choice of appropriate farm tools, machinery
and equipment at affordable prices, as well as access to spare parts and maintenance services. They may dso
require information to assist in their choice, legidation to protect them from commercid exploitation, and credit to
fecilitete ther purchases. Similarly, the agriculturd machinery industry requires a competitive commercid
environment in which manufacturing, importing, distribution and repairs businesses can develop profitably, free from
any unfair competition from the date.

Recommendations are made regarding policies and inditutions, and are supported, where necessary, by
programmes and projects. Thisinformation is summarised in a drategy teble.

Strategy | mplementation

Thetask of drategy formulation and implementation is a dynamic on-going process. As the economy develops and
farming systems change, farm power needs will change. Moreover, government policies will adjust to reflect new
circumstances and development philosophies. New programmes and projects will need to be identified, and new
ways of incorporating farm power into broader development projects will have to be developed. Thusthe strategy
will need to be monitored regularly and revised to reflect key changes in the economic, policy and inditutiona
environment.



11
12
13
14

21
2.2
2.3
24

31
3.2
3.3
34
35
3.6
3.7
3.8
39
3.10

4.1
4.2

4.3

51

5.2
5.3

CONTENTS
INTRODUCTION

The Need for an Agricultura Mechanization Strategy
Purpose of a Strategy

Purpose of this Guide

Structure of this Guide

PROCEDURES FOR PREPARING A STRATEGY

Process Approach

Key Stagesin Strategy Preparation
Stakeholdersin Strategy Preparation
When to Proceed

THE AGRICULTURAL ENGINEERING SECTOR

Framework for Reviewing Agriculturd Mechanization
Nationa Economy

Policy Environment

Role of Agriculture

Farming Systems and Agriculturd Mechanization
Other End-Users

Agricultura Machinery Industry

Inditutions

Information Collection

Summary

FORMULATION OF STRATEGY

Overview of the Formulation Process

Future Scenarios

4.2.1 Developmentsin the National Economy
4.2.2 Developmentsin Farming Systems

4.2.3 Farm Power and Equipment Requirements
4.2.4 Implications for Agriculturd Machinery Industry
The Strategy

4.3.1 Strategy Framework

4.3.2 Roles of Government and the Private Sector
4.3.3 Policy and Indtitutional Recommendations
4.3.4 Programmes and Projects

4.3.5 Strategy Table

PRESENTATION OF STRATEGY AND IMPLEMENTATION

Strategy Documentation
Review of Strategy
Steps Towards |mplementation

BIBLIOGRAPHY

A WWER PR

~No A~ D

16

16
17
17
18
19
20
21
21
21
22
22
22

24
24
25
25

27



APPENDICES

V.

Farming Systems And Farm Power Congtraints: An Example

Agricultura Machinery Indudtry: An Example Of
Production Congtraints And Opportunities

Agriculturd Engineering Sector Summary: An Example

Strategy Table: An Example

LIST OF DIAGRAMS

11
21
31
4.1

AMSiin the Project Framework
Key Stagesin Strategy Preparation
Agriculturd Engineering Sector
Stagesin Strategy Formulation

LIST OF BOXES

21
22
31
3.2
3.3
34
35
3.6
4.1
4.2
4.3
4.4
4.5
4.6
51
52

AMS Stakeholders

Checkligt Prior to First National Workshop

Key Indicators of Economic Performance

Key Indicators of the Agricultural Sector
Characteridtics of Farming Systems

Characteridtics of the Agricultural Machinery Indusiry
Inditutiond Review

Agriculturd Engineering Sector Summary

Implications for the Agricultural Sector

Factors Influencing the Didribution of Holdings
Sources of Demand for Farm Power and Equipment
Factors Influencing Farmers Decisions to Adopt New Technologies
Possible Roles for Government

Strategy Questions

Headings for Strategy Report

Checkligt Prior to Completion of Strategy Formulation

GLOSSARY OF TERMS

Agricultural engineering sector: covers the manufacture, import, distribution, repair and maintenance, and use
of agriculturd tools, implements, machinery and equipment in association with human, animal or engine power
sources.  Supporting activities, such as research, education and training, extenson, credit, product testing and

evauation, and consumer protection are also addressed.

Agricultural mechanization: the process of utilising different combination of power, tools and equipment for
production purposes over time. Farming systems typically move from hand tool technologies, to the sdective use
of draught animals or tractors for certain operations. The ahility to mechanize is determined in part by the nature of
the operation, as well as other technicd, financia, economic, socid and environmenta considerations.
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Farm power: the gpplication of power to agriculturd production from human, animal and mechanica sources.
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Strategy: the process by which a sector moves from an existing state to a future (or desired) steate.
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1. INTRODUCTION
1.1 The Need for an Agricultural Mechanization Strategy

On the eve of the twenty first century, concerns about the ability of the world to feed itself are as red as ever.
With the population forecast to amost double within the next two decades, not only does agriculturd production
have to match this growth in demand but aso address the needs of 840 million people presently suffering from
chronic malnutrition.

Farm power and equipment are associated with dl stages of agriculturd production, from preparing land and
applying seeds and fertilizers, to weeding, harvesting and transporting produce. The three principa sources of
power are people, draught animas and engine-driven machinery. The gppropriate choice and use of machinery
and equipment influences the area under cultivation, the timeliness of operations, and the effective use of other
inputs.

In many parts of the world, agriculturd mechanization has made a sgnificant contribution to agriculturd and rurd
development. Levels of production have increased, soil and water conservation measures constructed, the
profitability of farming improved, the qudity of rurd life enhanced, and developments in the industrid and service
sectors stimulated.

In some countries, however, farm power and equipment have failed to redise their potentid. In part, this may be
attributed to the ingppropriate sdlection and use of certain mechanized inputs. for example, the use of tractors and
heavy machinery has often been encouraged by subsidies. It is aso due to the piecemed approach adopted by
governments and donors to encourage mechanizetion without reviewing the agricultural engineering sector in its
entirety. If key components were not in place, such as repar and maintenance services or indudtrid extenson and
traning, inputs were frequently not avalable, or were poorly maintained and operated below capacity.
Consequently, mechanization has often become a burden to nationa budgets and the farming community, leeding to
financid losses and rediricted agricultural production, aswell as environmenta degradation.

The drive to increase food production will make significant demands on farm power resources. Thusiit is essentia
to ensure agricultura mechanization does not act as a condraint on any initiatives to increase food production and
achieve food security at both the household and nationd level.

An Agriculturd Mechanization Strategy (AMS) adopts a holistic gpproach to supporting and developing
agricultural mechanization. It covers the manufacture, distribution and operation of dl types of tools, implements,
meachines and eguipment for agricultura land development, farm production, harvesting and post-harvest activities.
Strategy preparation condders. the use of inputs a the fam leve; ther sourcing through imports or loca
manufacture; the infrastructure for their digtribution, repair and maintenance; inditutiona support and the policy
environmen.

1.2 Purpose of a Strategy

The purpose of an Agricultural Mechanization Strategy is to create a policy, institutional and market
environment in which farmers and other end-users have the choice of farm power and equipment suited
to their needs within a sustainable delivery and support system (Diagram 1.1). 'Farmers and others refer to
al end-users of farm machinery and equipment, such as smdl family operated farms, commercia farm businesses,
farmers organizations, irrigation groups, contractors, government departments, rura transport operators and
primary food processors.



Diagram 1.1: AMSin the Project Framework

GOALS

to increase agricultural production
to reduce drudgery
to encourage use of sugtainable farming

practices

PURPOSE

to create apolicy, inditutiond and market environment
in which farmers and other end-users have the choice
of appropriate and sustainable levels of mechanization

|

OUTPUTS

policy recommendations
inditutiona recommendations
programmes and projects

|

ACTIVITIES

review and andyds of agriculturd
engineering sector
formulation of srategy

This purpose will, in turn, contribute to the wider goal of increasing agricultura production by cultivating new aress
or farming exigting areas more productively, reducing the drudgery associated with farm operations, and facilitating
the adoption of sugtainable farming practices.

Activities which are centra to preparing a strategy for agricultura mechanization include:

reviewing the performance of te economy and identifying future scenarios with regard to the role of the
agricultural sector;

identifying exigting and future use of farm power and equipment in farming systems;

determining the current status and potentia of the manufacturing and didtribution systems; and

reviewing supporting inditutions and the policy environment.



The outputs of strategy formulation include a suite of policy and indtitutiona recommendations supported, when
necessary, by programmes and projects. These outputs do not remain datic; during the on-going process of
implementation, the recommendations are monitored and revised in the light of changing circumstances.

1.3 Purpose of the Guide

This guide sets out the framework for preparing an AMS following a process gpproach. The principd stepsin
drategy preparation are discussed, the key techniques described, and supporting documents noted.

The document is not intended to be prescriptive but rather to guide and assst people through the process of
preparing a strategy. Each country has its own characterigtics (in terms of resource base, structure of economy,
policy objectives, cultures and customs) which will be reflected in the formulation of the Strategy.

The guide will be of interest to those planning and preparing strategies. The leve of detall pursued in each arealis
not exhaustive since it is assumed the strategy team will have recourse to the specidist kills required. Other FAO
publications which provide supporting informeation are noted in the bibliography.

Whilst this guide has been prepared specifically with reference to the agricultural sector, it could be
adapted to examine and support the engineering component in other natural resource sectors, such as
forestry and fisheries.

14 Structure of the Guide

Chapter 2 describes the main stages in strategy preparation and identifies those individuals and groups participating
a eech dage. A systems goproach is used to identify the main components of the agricultural engineering sector in
chapter 3; the key features which should be addressed during data collection are discussed.

The core activities of strategy preparation are presented in chapter 4: predicting future scenarios, identifying the
implications for farm power requirements, and determining how they may be sourced.

Chapter 5 completes the preparation process by reviewing strategy documentation, the procedure for presenting
the findings, and the move towards implementation.

Checklists are included at the two most important stages in the process, identifying the pre-conditions which should
be in place prior to the first national workshop (chapter 2) and reviewing the whole AM S process at the conclusion
of the second national workshop (chapter 5).

The agricultura engineering sector summary - strategy table, which provides the retiona e and recommendetions of
the strategy, is developed in two parts: at the end of the review of the sector (chapter 3) and on completion of
srategy formulation (chapter 4). Examples of completed tables are presented in the appendices.

A bibliography of supporting FAO documentetion is presented in chapter 6.
2. PROCEDURES FOR PREPARING A STRATEGY

This chapter discusses the main steps in preparing a strategy and the key participants associated with these
activities. It identifiesthe pre-conditions which should be in place prior to commencing this process.
2.1 Process Approach

Much experience has been gained by FAO about the process of preparing Agriculturd Mechanization Strategies
during the last two decades. The approach has evolved over that period, principaly reflecting changes in the
development philosophies of beneficiary countries and the donor community. Initidly studies followed a fairly
uniform approach based broadly around centraly planned economies; hence strategies were formulated within a



pre-determined policy framework. This was justified on the grounds that government established policies within
which strategy formulators had to work; it was not part of their role to suggest policy changes. The methodology
focused on the collection of very detailed information about the sector.

With the rapid political and economic changes of the late 1980s and early 1990s, it was recognized that a more
flexible approach was required. Firgly, the methodology has to be expedient, both in terms of resources and time.

Thus the establishment of a database is no longer the backbone of the strategy. Secondly, strategy formulators
now explicitly consder the policy environment: they identify any conflictsin exigting policies and suggest dternatives
that will be conducive to sustainable agriculturd mechanization. If policies remain unjudtifiably biased for or against
mechanization, it is highly unlikely that aworkable strategy can be formulated. Thirdly, more emphasisis placed on
creating opportunities for the private sector to participate in developing the agricultural engineering sector.

2.2 Key Stagesin Strategy Preparation

The procedure for AMS preparation is evolutionary rather than a blueprint approach. It progresses through a
number of stages, the exact number of which will vary depending on locd circumstances (Diagram 2.1). The
principal ones are discussed below.

The process commences when there is a perceived need to address agriculturd mechanization issues in the
country. Either an individua or asmall group will act as the catdyst for strategy preparation. In order to support
their case, background papers are prepared reviewing, in generd terms, the current status of the agriculturd
engineering sector and identifying any problems, congraints and opportunities.

The second gep is to gain the support of key decison makers. This may be achieved by organizing a small
workshop specificdly to address agricultura mechanization; the discusson would be initiated by presenting the
background papers. Alternatively it may be possible to present the case for AMS preparation at an existing forum.
Regardless of the route chosen, a the end of this stage there should be broad consensus that an Agriculturd
Mechanization Strategy would be relevant to the needs of the country in generd and specificaly to agriculture.
However, if agriculturd mechanization does not emerge as a priority issue a present, it may be appropriate to
postpone the preparation of the strategy until other issues have been addressed.

The first nationd workshop draws together dl interested parties from the agriculturd engineering sector.
Participative methods, using techniques such as Objectives Oriented Project Planning, can be used with the
participants to place agricultura mechanization issuesin a broad perspective. If they are convinced that agricultura
mechanization would be best addressed through an AMS, the output of this stage is to secure the commitment of
resources. The grategy team should be established, the steering committee gppointed, funds alocated, and aplan
of action drawn up.

The preparation of the strategy conssts of two distinct activities: data collection, analysis and interpretation; and
the formulation of the strategy. A systems gpproach is adopted to review the agriculturd mechanizaion. Existing
policies and indtitutions are reviewed to determine whether they promote sound mechanization. This stage typicaly
takes between six to eight weeks.

These findings provide the framework within which the strategy is formulated. Future scenarios for the economy,
demographic characteritics, and the agricultura sector are extrapolated over a five year period. The implications
for farm power and equipment requirements are determined and their potentid sourcing identified.  Specific
attention is paid to the roles of government and the private sector. Recommendations are made regarding policies
and indtitutions, and are supported, where necessary, by programmes and projects.

The drategy is circulated in a draft format, seeking the views and opinions of stekeholders. The findings are
presented a a second nationa workshop involving dl interested government and private sector organizations. The
document may be revisad in the light of these discussions before being submitted for subsequent government
action.



Diagram 2.1: Key Stagesin Strategy Preparation

Stage 1: Perceived Need

current status of agricultural  engineering  sector:
congtraints and opportunities

Stage 2: Broad Consensus

workshop with key decision makers
decision to proceed

Stage 3: Commitment of Resour ces

first national workshop
establishment of strategy team
formation of steering committee

Stage 4: Strategy Preparation

data collection and interpretation (see chapter 3):

- national economy and demographic changes

- policy environment

- agricultura sector

- farming systems and agricultural mechanization

- manufacturing importing and distribution systems
- indtitutions

AMS formulation (see chapter 4):
- future scenarios
- role of government and private sector
- policy and ingtitutional recommendations
- programmes and projects

Stage 5: Presentation of Findings
draft report
second national workshop
strategy document (see chapter 5)

Stage 6: Adoption by Gover nment

Stage 7: Strategy Implementation

implementation
monitoring and revision




The adoption of the recommendations by government will vary between countries. In some, the strategy may be
formaly incorporated into the policy framework; in others it may result in specific actions to implement
recommendetions.

Once formulated, a strategy does not remain datic; rather it is a dynamic ongoing process. During
implementation it will need to be monitored regularly and revised to take into account key changes in the
economic, policy and inditutiond environment.

2.3 Stakeholdersin Strategy Preparation

Strategy preparation requires a multidisciplinary team with anaytica skills and experience of macro and micro
economics, farming systems, agriculturd engineering, manufacturing, business and enterprise development, policy
and indtitutiond reviews, and the private sector. The team size may range from two key staff (idedlly an agriculturd
engineer and an agricultural economist supported by a series of specidist short term inputs), to four to Six members
providing comprehensive coverage of the key areas of expertise.

Stakeholders in the AMS cover a broad cross section of the agriculturd, industrid and inditutiona community,
both in terms of their activities and sze of businesses (Box 2.1). The drategy should be prepared in close
association with these groups; the process will only be effective if there is consensus and commitment amongst the
stakeholders to act upon the findings.

Discussion workshops are held throughout the preparation process to enable dl interested parties to contribute
to the debate. They may participate a the outsat of the enquiry to help formulate ideas and generate a leved of
support for the study; they may confirm the interpretation of current events and the vison of the future; and they
may provide feedback on the findings and recommendations.

Box 2.1: AMS Stakeholders

smdlholder farmers - importers - finenders

commercid famers - manufecturers - government and NGOs:
farming organizations - blackamiths - extensgon workers
irrigation groups - digtributors - researchers

Crop processors - machinery support services - trainers

rura transporters - contractors - policy makers

The support may be formdised by establishing asteering committee with responghility for overseeing Srategy
preparation.  Committee members would include senior representetives from relevant minigtries, such as
Agriculture and Industry, and the private sector. The committee can aso provide the vitd link between strategy
preparation and the on-going activities of implementation.

Regular consultation and didogue with decision makers can help with the interpretation of existing policies and
confirmation of future scenarios. If they have the opportunity to comment on the draft findings it may strengthen
their support for subsequent action.

2.4 When to Proceed

Before deciding whether to commence with the first nationad workshop it is important to consider the
pre-conditions which should be in place. A checkligt is presented in Box 2.2. If severd of the answers to the
checklist are negetive, then it may be expedient to reconsider whether it is appropriate, at thistime, to proceed with
the nationa workshop.




In particular, there needs to be sufficient political will and support from both the private and public sectors to
participate in the formulation process. They should aso be prepared to act on its recommendations. There aso
needs to be skilled personnel and sufficient funds to prepare the strategy, producing results in atime frame that is
reasonable.

The timing aso has to be right with regard to developmentsin other sectors. Whilst there may be some argument
for agricultura mechanizetion to lead the way with regard to srategy formulation, the initiative may be severdy
hampered if there are significant weaknessesin other sectors of the economy. Thusit is essentid that

Box 2.2: Checklist Prior to First National Workshop

Is there broad consensus that bottlenecks and condraints exist within the agriculturd
engineering sector and they hinder the development of the agriculturd sector?

Are there skilled personnd in government and/or the private sector to join the strategy team?
Will they be rdeased from other duties in order to participate fully in the activities required?

Will there be any opportunities for developing in-country capabilitiesin srategy formulation?

Will there be sufficient funds to support strategy preparation activities?

If externa assstanceis required, isit likely to be forthcoming?

Will the broader community percelve agricultura engineering to be sufficiently important to

judtify attending the discussion workshops? Will they be able to participate in afull and open
exchange of views a the workshops?

Will the members of the steering committee represent a broad cross section of the agricultura
engineering sector?

Will there be the politica will to implement the recommendations of strategy?

developments in the agricultura engineering sector are complementary to, and move in step with, developments
esawhere.

3. AGRICULTURAL ENGINEERING SECTOR

This chapter identifies the main components of the agricultura engineering sector which are reviewed during
strategy preparation. This provides the basis for formulating the strategy (chapter 4). The chapter concludes with
asghort review of information collection methods.

3.1 Framework for Reviewing Agricultural Mechanization

Strategy formulation adopts a systems gpproach to reviewing agricultural mechanization in the context of the
agricultural engineering sector and emphasizes the linkages between the key components (Diagram 3.1). Activities
in the manufacturing and retailing of agricultural machinery and eguipment are determined, to a large extent, by the
profitability of the farming system. In turn, this is influenced by the domestic and interretional markets for farm
products. If markets are buoyant, farmers may respond by changing cropping petterns and requiring different
complements of tools and machinery. The manufacturing sector responds to this simulus.  Thus the process of



agricultural mechanization in a market economy is mainly demand-led, both at the farm level and at
the point of manufacture.

Occasondly, there are dtuations where the process is supply-led. Under certain circumstances this can be
appropriate; for example, when an inventor introduces a new tool or machine to the market. In contrast, setting
manufacturing production targets or recommending levels of mechanization without due attention to market forces
often results in the misuse of resources.

In addition to the key components of the system, explicit attention is paid to the influence of the policy environment
and the role of supporting inditutions. Whilst policies in the agricultural sector may make specific reference to
agricultura mechanization, fiscd, trade and industry policies can have indirect implications. For example, trade
policy may be aming to place greater reliance on earning foreign exchange, thereby stimulating the production of
export crops, dternatively, industry policy may provide support for loca manufacturing, including the production of
agricultura tools and equipment. Any conflictsin exigting policies should be identified since it is highly unlikely thet
a workable drategy can be formulated if policies remain biased againgt mechanization. Similarly, digortions in
favour of mechanization should dso be identified and their implications for establishing a sustainable agricultura
mechanizetion system examined.

A hogt of private commerciad, Non Governmenta Organization (NGO) and public sector bodies are associated
with the agricultural engineering sector. They provide access to training, extension, research and credit. The extent
to which they fulfil their functions effectively should be determined.

These points are discussed in more detail below.

3.2 National Economy

Working with broad aggregates, it is possble to comment on the performance of the economy. |f an economy is
relatively homogeneous this can be done at the nationd level; however, if there are significant differences between
regions of the economy then disaggregated data may be more appropriate.

Key indicators indude the rate of growth, per capitaincome, levels of unemployment and rates of inflation (Box
3.1). Inorder to make a meaningful interpretation it is useful if data are available for severa years.

Box 3.1: Key Indicators of Economic Performance

Gross Domestic Product (GDP): tota GDP (preferably real GDP since it is expressed in constant prices,
thereby removing the effects of inflation) and GDP per capita

Economic growth: annua percentage increase in GDP

Unemployment: percentage of total labour force

W age rates. average wage for agriculturd, rurad non-farm and urban employees

Inflation: annua percentage rete

Trade: baance of payments and value of domestic currency

International debt: debt servicing

Population: total population disaggregated by age, sex and residence (rural/urban) and annual growth rate
Human development: life expectancy, nutrition, caorific intake, hedth, literacy

The performance of the economy and the development of the agricultura sector are closdy rdated. If the
economy is buoyant there may be opportunities for farm mechanization: labour may become scarce due to the
development of nonfarm sectors of the economy, wage rates will rise and people will be encouraged to move
from farming into other occupations. Similarly, agriculturd products may command higher prices in the market
place due to the growing urban population. If a proportion of the population becomes more affluent, they make




seek a more varied diet.  Under these conditions farmers will find it profitable to introduce new forms of
technology. In contrast, during periods of economic stagnation characterised by high rates of unemployment and
low wage rates, thereis little incentive for people to leave farming and little opportunity to introduce new tools and
equipment into farming systems.  High rates of inflation aso serioudy disrupt economic activity.

The performance of an economy may aso be reviewed from an internaiona perspective, by examining the baance
of trade and the value of the domestic currency. If there is a trading imbaance and access to foreign exchange is
limited, this has implications for importing rav maerids, machinery and spare parts for agricultura tools and
equipment. Similarly, high levels of internationd debt servicing will congtrain other economic activities.

Demographic data provide insights into future pressures on the economy. A young populaion with a sSgnificant
proportion under the age of 15 indicates there will be a rapid expansion of the workforce during the next ten year
period. If it will not be possible to absorb this additiond [abour in farming or other income generating activitiesin
rurd areas, many will migrate to the cities. As the proportion of the tota populaion residing in urban aress
increases, greater demand is placed on the agricultural community to produce marketable surpluses.

Indicators reflecting the general well being of the population should also be considered. Increased longevity,
reduced morbidity, improved diets and increased literacy retes - al are indicators of human development which are
not captured by purely economic data. Their relevance with regard to agriculturd mechanization is in terms of
labour availability and productivity, and their capacity to accept new idess.

3.3 Policy Environment

At the macro level, governments typicdly pursue four devdopment goals income growth, equity and income
digribution, employment generation, and the promotion of some notion of sugtainability. Individud gods are
quantified through a range of objectives, such as the dimination of poverty, achieving natiiona food security, or
achieving greater sdif sufficiency in manufactured goods. Policies are used to achieve the specified objectives, and
may be formulated and implemented at both macro and sectora levels.

A review of arange of government documents provides insgights into aspects of the policy environment relevant to
agricultura mechanization. The macro economic framework defines the planning rules, procedures and regulations
regarding foreign exchange, trade, pricing, taxes, subsidies, quotas, and tariffs. The scope of the anadlysisis not just
confined to agriculture and industry since many other sectora policies, such as trade, energy, employment and
trangport, dso have implications for the manufacture and use of farm machinery and equipment. Possible
information sources include: national medium and long term development plans, annud sectord development plans,
public and parliamentary speeches and statements, and provincid government policies, where relevant.

The purpose of the palicy review isto develop an understanding of the following:

what the government expects to achieve;

how the government plans to go about it and the time frame for achievement;

which nationa resources are to be mobilized and what mechanisms are to be adopted to promote their
effident dlocation;

whét roleisto befulfilled by the private sector; and

where, when and how the government's policies impinge on agriculture, in generd, and agricultura
mechanization, in particular.

The last decade has withessed a significant shift in many countries towards market economies. Economies have
been deregulated, state owned industries privatized, and government intervention significantly reduced. Despite this
move to free markets, some leve of government intervention is inevitable. There will be a continuing role in
facilitating open and fair competition whilst providing adequate protection for consumers and workers. There will
aso be opportunities for direct interventions when the market proves to be an unsuitable delivery mechanism, such
asindalling rural water supplies or targeted socia programmes.



3.4 Role of Agriculture

Agriculture will be the maingtay of most economies in which thereisan interest in formulating an AMS. It isusudly
the principa source of nationa output and the main employer (Box 3.2). The net contribution to foreign exchange
earnings will depend on the nature and vaue of exports.  Agriculture dso plays a role in supporting the
development of an agro-indugtrial food processing sector.

Box 3.2 Key Indicators of the Agricultural Sector

GDP by sector: percentage contribution of agriculture reative to industry and services
Employment by sector: percentage engaged in agriculture rdlative to industry and services

Trade: value of agriculturd exports and imports as a percentage of total

Food sdf sufficiency: proportion of tota food consumed which is produced domestically

Farm gate prices. movementsin prices for main products sold by farmers

Frequency of cultivation: length of falow periods of cultivable areas

Access to markets: flow of goods and information between farming community and market centres

In countries where there is a stated commitment to meeting basic food needs from their own resources, it is
relevant to consider the food sdf sufficiency ratio. This gives an indication of the current pressure to produce food
to stisfy the domestic market. Insights to future sources of growth in agricultural production may be determined by
the frequency with which the land is cultivated a present. With the drive to increase food production, falow
periods will be reduced, cultivation practices changed, and investmentsin land improvement undertaken.

3.5 Farming Systems and Agricultural M echanization

The structure of farming systemsis centrd to the analyss of agricultura mechanization. The pattern of production,
the ownership of resources, participation by household members in farming, gender division of Iabour, and the
prafitability of farm enterprisesinfluences the range and scope of agricultural mechanization.

Farming systems need to be classified on a basis which accuratdly reflects the agricultural sector and is relevant to
the use of farm power and equipment. Possible classfication criteria include agro-ecologica zones, crop/livestock
production systems, principal sources of farm power, farm size and land tenure. The level of andlysis should not be
unduly complicated but sufficient to identify groups of farmers with Smilar resource endowments and patterns of
utilization, whilgt facing common congtraints and development potentids. The information used for classfication
should be rdatively eesily available and reliable.

Once the criteriafor classification have been established, basic datidtics for each farming system are collected (Box
3.3). This covers both household and farm data since the household is the core of the farming system. It is here
that goals are established, food and cash requirements are determined, labour is alocated, and crop and livestock
production systems are designed. Whilgt it will not be possible to conduct afull survey of dl faming sysemsin the
time avalable, it is essentid to ensure the principa ones are considered.

In the context of preparing an AMS, specific atention is paid to establishing the exigting status of agriculturd
mechanization. Congdraints in the production system, particularly those caused by failures in the agricultura
engineering sector, are noted and their underlying causes identified. For example, uncertainties regarding legd title
to land can inhibit on-farm investments in soil and water conservation structures or farm buildings. Any specific
assigtance by government or others to encourage or directly support the use of certain types of machinery or
equipment is reviewed.
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Box 3.3: Characteristics of Farming Systems

Number of holdingsin each farming system

Average farm size: total area, area cultivated, length of falow

Dominant crop/livestock production systems: types of crops/livestock and production methods
Use of inputs: traditiond, dternative (e.g. seeds, organic and inorganic fertilizers, agro-chemicas)

Use of farm power and equipment: inventories of farm tools and equipment by power source
Labour: family, hired, exchange, tasks performed by age and gender, labour costs

Crop and livestock budgets: gross margins per enterprise

Machinery and equipment costs: purchase price, replacement rate, repair and maintenance codts,
hire charges, contractor charges, government schemes

Land tenure: owner, tenant, communda, state

Household characteristics: family size, composition by age and sex, labour availability, migration,
godls, preferences, decision making, traditions

Performance of tasks by family members: household duties, subsistence food crops, cash crops,
livestock, storage, marketing, off-farm activities

Household income: farm and non-farm sources, average farm income, average household income

An example of the type of data collected is presented in Appendix I. The layout can be adapted for use in the
field: whilgt the three headings would remain the same, the detail would differ, reflecting different farming systems
and different production congraints.

3.6 Other End-Users

Whilgt the principa users of farm machinery and eguipment are farm businesses, it is important to recognize the
interface between agriculturd engineering and other sectors of the economy. Other end-usersinclude government
departments engaged in public works (such as soil and water conservation), farm machinery contractors and
private hire services, and forestry businesses. They may face congdraints which are attributable to wesknesses in
the agricultural engineering sector.

Alterndively, farmers decisons regarding farm power or machinery may be influenced by non-agriculturd
consderations. For example, if a decision to purchase a tractor is based partly on an ability to establish a rurd
trangport service, the quality of the roads and location of markets will determine the profitability of this choice.

3.7 Agricultural Machinery Industry

The scde and activities of the agricultura machinery industry varies substantialy between countries. At one end of
the spectrum, locd manufacturing is dominated by blacksmiths and craftsmen producing a limited range of hand
tools and anima drawn implements. These countries rely mainly on imports to meet their farm machinery needs. In
the middle, a reasonable range of farm machinery is manufactured localy and those items which cannot be
manufactured are imported. At the other extreme, countries are sdf sufficient in machinery manufacture and may
aso export some items.

The distribution network aso varies. some countries benefit from comprehensive sales, repairs and maintenance
sarvices whilgt in other regions, poor delivery and backup services frudrate the timely and sustained use of
machinery and equipment.

The levd of andysis will depend on the size of the industry and level of complexity of a country’s economy (Box
34). If large scde manufacturers and importers are limited in number, it may be possible to describe them
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individudly. However, this would not be practica in countries with many large and medium sized manufacturers.
Specific initiatives by government to support the agricultura machinery industry are reviewed.

Box 34: Characteristics of the Agricultural Machinery Industry

Importers: volume of imports of finished goods, goodsin a partialy knocked down state
and raw materids

Manufacturers: range, qudity and quantity of hand tools, machinery, equipment and
spare parts produced by blacksmiths, loca craftsmen, commercid manufacturers, joint
ventures, technica skills of manufacturers and employees

Machinery distributors: number and location of dedlerships, marketing arrangements
Maintenance and repair services. number and location of fadlities, links with
manufacturers, source of spare parts, adequacy of service

Fued and lubricants: avalaility, qudity

Draught animals: breeders, trainers, veterinary services, animal feed

Government assistance to agricultural machinery industry

In countries where draught animals are a mgjor source of farm power, the infrastructure for anima breeding,
training, health and nutrition should aso be reviewed.

The objectives of the review are to determine:

the current manufacturing and distribution capacity of the industry;

any dack in the current systemn, which might alow for arapid increase in production;

possible condraints to the expangon of production, including the acquistion of raw materids, equipment
and manufacturing designs,

training, research, credit and extension needs, and

wesaknesses in repair and maintenance services.

An example of the data collected is presented in Appendix II. Again this may be adapted in practice to reflect
different Sructures of the agricultural machinery indudtry.

3.8 Institutions
The various indtitutions associated with the agriculturd and manufacturing sectors, particularly with regard to

agriculturad mechanization, are identified and their principd activities determined (Box 3.5). These activities may be
undertaken by private commercia, NGOs and public sector bodies.



Diagram 3.1: Agricultural Engineering Sector
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Box 3.5: Institutional Review

Extension: structure, number of staff and their qualifications, services provided, contact with target groups
(farmers, manufacturers, distributors, blacksmiths), budgets and development plans

Education and Training: programmes, curricula, target groups, participants, Saff, facilities, budgets and
development plans

Credit: forma and informa sources, use of credit, terms, duration, collaterd requirements, rates of
repayment

Research and devdopment: specidist inditutions, universities, independent bodies programmes,
activities, gaff, fadilities, dissemination methods, links with beneficiary groups, budgets and development
plans

Machinery testing and evaluation: testing procedures and certification

Consumer protection: legidation, information dissemination, credit protection

The review should identify any maor inditutiona condraints which limit the performance of the agriculture &
present or may inhibit future initiaives. Any inditutiond strengths which may fadilitate strategy implementation
should also be noted.

3.9 Information Collection

It isimportant to keep the collection methods gppropriate to the task in hand: the overriding objective is to collect
aufficent information to prepare a strategy within a reasonable period of time.

The dating point is to collect and review exiging informaion which may be avalable, for example, from
government departments, research organizations, nationd associations and NGOs. These secondary data provide
the broad parameters within which the agricultural engineering sector operates.

In order to identify and understand the needs of the farming and manufacturing sectors in more detall, it is
necessary to work with those communities. Whilgt there will be insufficient time to conduct a full and detailed
aurvey, informa data collection methods such as Rapid Rural Appraisd (RRA) techniques can be very effective.
The sampling frame should cover dl mgjor classfications, particularly within the farming and manufacturing sectors.
Case studies can be used to provided detailed insights of specific points of interest.

Primary data may aso fill in gaps in the information base and vdidate exiging data. As with dl data collection
exercises, information collected from different sources should be cross-checked for consstency and adjusted if

necessary.
3.10 Summary

At the completion of the review of the agricultura engineering sector, it is useful to summarize the main findings and
congder their implications for the strategy. The key questions to address are listed in Box 3.6; the results may be
presented in tabular format, highlighting the strategy implications. An example of a completed summary teble is
presented in Appendix I11.
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Box 3.6: Agricultural Engineering Sector Summary
Policy Review

Do agriculturd policy instruments influence the use of farm power and equipment?

Do indudtrid policy instruments influence the loca manufacture of farm machinery and equipment?
Do trade palicy instruments influence the importation of farm machinery and equipment?

Do fiscd policy instruments influence the manufacture or use of farm machinery and equipment?

Farming Systems

Doesthe exiding level of agriculturd mechanization restrict agricultura production?

Doesthe exiting level of agricultural mechanization redtrict the performance of household tasks?

Does the exiding levd of agriculturd mechanization perpetuate drudgery and poverty amongs the
farming community?

Doesthe exiding leve of agricultural mechanization have any adverse environmental impacts?

Agricultural Machinery Industry

Doesthe locd manufacturing industry meet the needs of the farming community?

Doesthe locd manufacturing industry have export potentiad ?

Do the imports of farm machinery and equipment meet the needs of the farming community?

Do the digtribution, repair and maintenance services support the efficient use of farm machinery and
equipment?

Ingtitutions

Are there adequate credit facilities for loca manufacturers, importers, digtributors and farmers?

Is there adequate training for manufacturers, distributors and farmers regarding the production, operation
and maintenance of farm hand tools, farm machinery and equipment?

Do the extenson sarvices provide adequate support for manufacturing, operating and maintaining farm
hand toals, farm machinery and equipment?

Is there adequate training and extenson support for using draught animas?

Do publicly funded research and development projects in agricultura mechanization focus on priority
needs?

Do manufacturers, importers and farmers have access to sufficient market information to make informed
choices?

Is there adequate protection for consumers from poor or illega business practices?

4. STRATEGY FORMULATION

This chapter focuses on the formulation of the strategy to creste the environment in which agricultural mechanization
will develop from the existing Situation to afuture (or desired) state. Ultimately the strength of the Strategy depends
on the correct interpretation of present events, as well as the concept and identification of future scenarios. The
later are generated with reference to the nationd economy, the agricultural sector, farm power and equipment
requirements, and the manufacturing and distribution system.

The drategy is formulated, paying specific attention to the roles of government and the private sector. The output
isasuite of policy and inditutional recommendations, supported by programmes and projects, when appropriate.
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4.1 Overview of the Formulation Process

Initidly, the srategy team must be familiar with the present: what are the principa farming sysems, use of farm
power, tools and equipment; and performance of tasks (Diagram 4.1). Are farm businesses meeting their
expectations. are they redlising their potential or do they face condraints and perceive opportunities are being
missed? Similaly, what are the current activities of the manufacturing and didribution sysem: are there
weaknesses or opportunities in the loca manufacture and importation of farm machinery and equipment, or in their
digribution, repair and maintenance? These points were addressed during the review of the agricultural engineering
sector described in chapter 3.

Next, the strategy team must establish avison of the future. Development plans set out broad statements of intent,
supported by various policy initiatives. However, the actud postion will evolve as the result of: the interaction
between the performance of the economy, both at nationd and internationa levels; changes in the composition and
residence of the population; and exogenous events. Each development scenario will have implications for the
agricultural sector and, in turn, for farm power and equipment requirements.

Findly, how will these future mechanization requirements be fulfilled? What will be the roles of government and the
private sector? Initiatives may be required to support the development of the manufacturing and digtribution
system, and strengthen the role of supporting ingtitutions. Whilst some recommendations may be addressed at the
policy level, perhaps requiring specific changes in legidation, others may be implemented through programmes and
projects.

Diagram 4.1: Stagesin Strategy Formulation
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4.2 Future Scenarios
4.2.1 Developments in the National Economy

Based on the performance of the economy in recent years, coupled with statements regarding development goals
and objectives, it is possible to determine the genera course the economy will follow during the next five years. By
and large, trends tend to be fairly stable in the medium term, with the exception of exogenous shocks to the system.
The latter may provide a window of opportunity for economic development (for example, if export pricesrise) or
may disrupt local activity (through drought, palitical ingtability or an unexpected rise in import prices).

Policy statements may make specific reference to the role envisaged for agriculture, in terms of export earnings
and/or import subdtitution, securing food sdlf sufficiency, poverty dleviation, and employment generation. Similarly,
the locd manufacturing base may have a role in import subgtitution, employment generation and human resource
development

Demographic changes are centrd to the andyss. A high population growth rate indicates a growing demand for
food. If this is coupled with a proportiondly higher growth rate in urban aress (often fuelled by rurd-urban
migration) then even grester demands will be placed on the agricultural sector. Meanwhile, despite high birth rates,
the productive capacity of the agriculturd population may be threstened by manutrition and illness, particularly
AIDS, and migration of the young.

There are four key issues to be addressed by the agricultura sector (Box 4.1).

Box 4.1: Implications for the Agricultural Sector

will the agricultura population be able to meet their own food needs?

will the agricultural sector be able to meet the food needs of a growing urban population?

will the agricultural sector be able to produce cash crops to either generate or save foreign
exchange, or support the development of agro-industries?

will the agriculturd sector be able to shed labour or provide employment opportunities et arate
which makes best use of the nation's human resources?

4.2.2 Developments in Farming Systems
How will the farming systems respond to these demands?

The firg step is to understand how the farming systems are likely to evolve over next five years. Factors which
may influence the digtribution of holdings between the farming systems are listed in Box 4.2; their influences may be
experienced equally across dl farming systems or skewed in certain directions. For example, if farming becomes
more profitable, there may be a move from smaler holdings towards more commercidly viable enterprises.

Alternatively, the subsistence sector may experience continued growth, struggling to absorb a growing population

Box 4.2: FactorsInfluencing the Distribution of Holdings

population growth

changesin land tenure

culturd and socid factors

relative profitability of farming versus other employment opportunities
infrastructure developments
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with limited non-farm employment opportunities; as a result, holdings become fragmented and the area cultivated
per person decreases. Changes in land tenure may aso affect the distribution of holdings.

The needs of the subsstence sector will be somewhat different. Their primary concern will be to ensure their
households remain intact and they are able to meet their own food requirements. Particularly vulnerable groups are
sngle and femae headed households. If they are facing the chalenges of reduced household sze and declining
labour productivity, they may be looking for less labour intensive cropping patterns, and labour saving technologies
and practices.

Some smalholders may be &ble to bridge the gap between subs stence and commercia production but may require
support, such as changesin land ownership and access to credit, to enable them to do so.

Due regard should be paid to the impact of increased production on the environment. Intensive cultivation methods
may destroy the soil gtructure, irrigated areas may become saline, and agro-chemicas may pollute groundwater
aupplies. However, environmental measures may dso be pat of the solution: some new lands will require
conservation measures, such asterracing, in order to be brought into sustainable cultivation.

What will be the farm power requirements under these different scenarios?

4.2.3 Farm Power and Equipment Requirements

The demand for farm power and equipment stems from four sources (Box 4.3). Regardless of any drive to
increase production there will be an annual demand for tools and equipment to maintain the existing stock intact.

Thusit isimportant during the review of the sector to identify the productive life of equipment and their replacement
rates.

Box 4 3: Sources of Demand for Farm Power and Equipment

replacement demand to maintain existing stock

increase in demand due to growth in number of farm businesses
adoption of mechanization inputs

substitution demand to replace traditional power sources

Any moveto increase total production will require additional farm power: to prepare larger aress, to bring margina
lands into production, to adopt more intensive cultivation methods, and to harvest, trangport and process greater
volumes of output. This demand may be supplemented by a growth in the number of farm holdings.

It may be possible to meet some of these additionad demands from existing resources which are underutilised a
present. For example, the introduction of double cropping or new cropping patterns may enable labour, draught
animds or tractors to be more fully utilised throughout the year. Alternatively, resources may be redeployed: for
example by withdrawing labour from activities outside the farm such as schooling or off-farm employment, or
reducing time spent on household tasks. However, there will be trade-offs and the returns from agricultura
production have to be set againg the benefits foregone. Tasks may be reallocated between household members,
overriding the traditional performance of tasks by gender or age.

In many ingtances it will be necessary to introduce additional power and equipment into the production system.

This may be achieved through individua or group purchase, or hire. There may be opportunities for exchanging
labour or equipment but thiswill be of limited benefit if households are operating Smilar farming systems.
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In addition to considering the tota stock of tools and equipment, it is dso relevant to consder equipment design.
Improved designs can both reduce environmenta impacts of more intensve farming methods and dso improve
operator productivity and yields. An understanding of the conditions under which farmers adopt new technologies
iscentra to the andysis of future scenarios (Box 4.4).

In some farming systems, producers have to introduce substitute power sources due to a decline in the availability
or productivity of their traditiond sources. Migration, long term manutrition and illness dl take their toll with regard
to household productivity. Smilarly, any sustained decline in the hedth and productivity of draught animas may
force farmers to use new sources of power. Alternatively, they may seek labour saving solutions to keep their
households intact, such as adopting less intensve production methods or cropping patterns, or reducing time spent
on household tasks.

In summary, farmers and other end-users are looking for the widest choice of appropriate farm tools,
machinery and equipment at affordable prices, as well as access to spare parts and maintenance
services. They may also require information to assist in their choice, legislation to protect them from
commercial exploitation, and credit to facilitate their purchases.

Box 4.4: FactorsInfluencing Farmers Decisionsto Adopt New Technologies

Technical performance: work rates, implications for cropping and livestock systems, scale of
production, impact on yields, complementary technologies

Financial returns. gross margins, break-even andyss, returns from hiring machine/contractor
versus ownership, individua or group ownership, sources of finance

Social implications: total labour requirement with new technology, division of tasks between
household members (by age and gender), division of tasks between family, hired and exchange
labour, impact on qudity of life

Environmental implications: timeliness of operations, impact on soil sructures, use of naturd
resources (water), cultivation of margina lands

Machinery support services: ability of exiding infredructure to maintan and repair new
technologies, access to spare parts, technicd information and advice, training

424 Implications for Agricultural Machinery Industry

The next sep is to consder how the agriculturd manufacturing industry will evalve during this period. Will it be
growing & a pace to respond to the changing demands of the agricultural sector? Will it be developing export
cgpabilities and displacing imports, or will imports be an important source for meeting any shortfal between
demand and supply?

The sectord review conducted in chapter 3 provides information about the current capacity of the manufacturing
sector and its scope for expansion.  Growth rates will be influenced by the state of the national economy, the
development of infrastructure and ancillary industries, improved communications, skills acquistion, and the
profitability of sdes of agriculturd machinery and equipment. The absence of a thriving agriculturd machinery
industry can often be traced back to alack of profitability in one or more of the groups operating in the sector.

In summary, the agricultural machinery industry requires a competitive commercial environment in

which manufacturing, importing, distribution and repair businesses can develop profitably, free from
any unfair competition from the state.
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4.3 The Strategy
43.1 Strategy Framework

Edtimates for the demand for, and supply of, farm power and equipment are drawn together to provide the
framework for formulating the strategy. Farm power and equipment requirements for the duration of the strategy
are aggregated and compared to current levels of use. Incremental demand is then estimated on an annua basis.

Levels of output from loca manufacturing coupled with imports are determined for the strategy period. If itislikely
that the required level of supply in a sustainable ddivery system will not be achieved, various strategy options will
be considered.

The depth of the strategy will reflect these findings. There may be circumstances where projected demand will
broadly be fulfilled; hence the drategy would focus on ensuring the agricultura engineering sector continues to
function efficiently and fairly. In other circumstances, there may be a sgnificant gap between projected demand
and supply; thus the strategy would need to be more comprehensive to address fundamenta imbaances in the
sector.

4.3.2 The Roles of Government and the Private Sector

The principd role for government is to provide the conditions for a largely sef sugtaining development of the
agriculturd engineering sector within a policy of minimum direct intervention. The purpose of any interventions
should be clearly identified and should fal within the framework of the AMS, and explicit attention should be paid
to the effects of other policies on the level and use of engineering inputsin agriculture.

With the widespread move towards market economies, the new chalenge is to formulate and implement policies
and strategies which lead to government intervention in a consstent and efficient manner. Policies must be aimed at
removing the most damaging forms of market failure and leaving market forces to operate where they can be
effective in promoting both growth and rurd poverty dleviaion.

Thus the continued use of many of traditiona forms of intervention will be uncertain in the medium term. Already
exchange rate regulations have been lifted in many countries thereby facilitating the exchange of currencies at their
market vaue (rather than being overvaued). In contrast, the continued use of taxes or subsidies distort the way in
which dther inputs are used or outputs are generated. Whilst this may be desirable in the short term (for example,
if subsdies encourage the use of sdlected inputs), they are usudly not sustainable in the long term. Similarly, the
future role of government in providing agriculturd extenson is uncertain; many governments do not have the
resources to continue to provide free extension servicesto dl farmers.

Nevertheless, areas remain in which there is broad support for government involvement (Box 4.5). Large scde
infrastructure investments (such as irrigation), agriculturd marketing infrastructure, sdected research and
development (R and D), and educetion and training are considered important and legitimate areas for support.
Government will have a continuing role in ensuring consumers have access to market information and adequate
protection againgt illega business practices.

If the government has traditiondly played a centrd role in the agriculturd engineering sector and private businesses
have been largely discouraged, it will take time for entrepreneurs to come forward and fill the gap. Under these
circumstances, the development of a fledgling private sector will require programmes and indtitutional support over
the medium term. Capital will need to be mobilised, business skills strengthened, and an infrastructure developed.
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Box 4.5: Possible Roles for Gover nment

hedlth and safety - manufacturing designs - business promotion and
labour law - manufacturing Sandards development

training - machinery testing - market information
indudtrid extension + licensng - identification of regiond
product R and D - credit trading partners

4.3.3 Policy and I nstitutional Recommendations

Exidting policies and indtitutions need to be reviewed to determine how they are likely to influence the proposed
srategy. The strategy team may suggest improvements and formulate dternatives to support the implementation of
the dtrategy.

Where the findings indicate that development will be enhanced by a modification to policy or inditutions, the
impacts of a least two dternative options should be prepared: namely, the best option within the current policy and
inditutiona environment, and what could be achieved if the environment was modified. However, it must be
recognized that the ultimate decision to implement such changes rests with the government and, in some cases, may
require fundamenta changesto legidation.

4.3.4 Programmes and Projects

The formulation of an agriculturd mechanization drategy usudly includes the identification and preliminary
formulation of supporting programmes and projects. These may be specifically oriented towards farm power and
equipment or define components that can be incorporated into other agricultural development projects.

The key items and issues are detailed in the strategy document in order to provide guidance for subsequent project
formulation. Where relevant, implementation of each project should be coordinated with other projects in the
programme and with complementary projectsin other development programmes.

4.3.5 Strategy Table

The key elements of the strategy can be summarised by addressing four questions (Box 4.6). An example of the
details of drategy findings and srategy actions is presented in Appendix V. In the find strategy document, the
tables presented in Appendices IIl and IV are combined to form the agricultura engineering sector summary -
drategy table.

Box 4.6: Strategy Questions

What quantity and quaity of fam hand tools, machinery, equipment and
draught animas will be required over the next five years?

How will they be supplied?
How will they be digtributed?
How will they be sustained?
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5. PRESENTATION OF STRATEGY AND IMPLEMENTATION

This chapter concludes the strategy preparation process. It discusses a proposed format for the Strategy
document, mechanisms for reviewing the findings, and the initid steps towards strategy implementation.

5.1 Strategy Documentation

Whilst there is no prescribed format for the layout of the Strategy document, the following approach is
recommended:

the executive summary setting out briefly the main findings and recommendations. The agricultura engineering
sector summary - drategy table provides a comprehensve summary of the main issues raised during strategy
preparation. The executive summary should be concise and sdf contained;

the main report concentrating on the andysis of the current situation, the projection of future scenarios, and
the identification of the means by which the future is to be achieved. Detailed descriptions of the current
dtuation are presented in the gppendices, dong with project profiles. The main report should be brief,
providing aready reference to the main festures of the strategy; and

the appendices presenting the essential information and analyses used for reaching the conclusions discussed in
the main text. Each appendix is self contained and may be presented as a discussion paper at the second
nationa workshop.

A suggested list of contents for the main report is presented in Box 5.1.

Box 5.1: Headingsfor Strategy Report
EXECUTIVE SUMMARY 3. FUTURE SCENARIOS
31 Devdopmentsin the National Economy
1. INTRODUCTION 3.2 Devedopmentsin Farming Systems
3.3 Farm Power and Equipment
Requirements
2. AGRICULTURAL 34 Implicationsfor Agriculturd Machinery
ENGINEERING
SECTOR Industry
2.1 Naiond Economy
2.2 Pdlicy Environment 4. STRATEGY
2.3 Roleof Agriculture 4.1 Strategy Framework
24 Farming Sysems and Agriculturd 4.2 Rolesof Government and Private Sector
Mechanization 4.3 Policy and Inditutiond
25 Other End-Users Recommendations
2.6 Agricultura Machinery Industry 4.4 Programmes and Projects
2.7 Inditutions 45 Timetable and Review
APPENDICES




5.2 Review of Strategy

There are two mechanisms for reviewing the strategy. Firgt, the draft document should be circulated for comment
at the earliest opportunity to the widest possible audience, particularly amongst those who provided information
during the preparaion process. Second, the nationd workshop should be used to encourage comment and
discussion, rather than solely as aforum for the formal presentation of the findings and proposdls.

By the end of the workshaop, typicaly lasting two days, the participants and the steering committee are expected to
accept the draft strategy, probably with revisons, and to propose its adoption by government. This does not mean
that al agree with every aspect of the strategy; some differences of opinion will be inevitable. Mechanisms should
be st in place to oversee drategy implementation. Tasks may be assgned to specific individuals and a timetable
set for achieving mgor targets. If respongbility for monitoring progress is placed with the steering committeg, its

Box 5.2: Checklist Prior to Completion of Strategy Formulation

Has there been the opportunity for the views from dl key playersin the agriculturd engineering sector to
be heard during strategy formulation?

Have they had the opportunity to express their opinions regarding the future scenarios identified and
recommendations of strategy formulation?

Has the interpretation of the policy environment been discussed with the appropriate authorities?

Are there any policy inconsgtencies or inditutiona condraints which will make implementation of the
AMS ineffective unless acted upon?

Have policy makers been party to the preparation of the strategy? Are they willing and committed to act
on the recommendations?

Who is perceived to own the strategy document?

Will implementation of AMS require complementary activities in other sectors and, if so, will they be
likely to be forthcoming?

Have linkages been identified with other development or planning initiatives?
Has the preparation team operated effectively, keeping on schedule and within budget?
Has the steering committee provided timely guidance and advice?

Has a mechanism been st in place to see through strategy implementation, including provision for
monitoring and any revisions?

location and line of authority need to be clearly established.

Find adoption of the strategy ultimately depends on the government. Hence it isimportant to secure the support of
key decison makers at the outset of drategy preparation and to maintain close links with them throughout the
process.

5.3 Steps Towards Implementation
Immediately after the workshop the document should be revised to incorporate the agreed changes and the find

report submitted to the government. It isonly if the findings are acted upon successfully that the exercise has been
worthwhile (see Box 5.2).
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Important decisions will be reguired regarding the find acceptance of the Strategy: how it is to be implemented,
what funding is required, and what are the potentia funding agencies for specific programmes and projects? One
way to fadlitate implementation is to identify linkages with other development initiatives, where appropriate.
Agpects of the drategy recommendations may be incorporated in other programmes or projects, such as
sustainable agriculture or rurd transport.

It must be recognized that strategy formulation and implementation is a dynamic process. As the
economy develops and farming systems change, farm power needs will change. Moreover, government policies
will adjust to reflect new circumstances and development philosophies. New programmes and projects will need
to be identified, and new ways of incorporating farm power into broader development projects will have to be
devdoped. Thus the strategy will need to be monitored regularly and revised to reflect key changes in the
economic, policy and indtitutiona environment.
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APPENDIX |

AN EXAMPLE

FARMING SYSTEMS AND FARM POWER CONSTRAINTS:

FARMING SYSTEMS

EXISTING FARM POWER AND

PRODUCTION CONSTRAINTS

occasiondly market smdll
urplus

EQUIPMENT

subsistence - traditiond limited range of hand tools late planting due to shortage of
crops for household family labour labour
consumption very occasonaly exchange women have limited time for farming

ldbour  with neighbours or due to labour-intensve

relaives household tasks
amdl-scae, emergert - full range of hand tools unable to do second weeding due
principaly producing for family labour to labour shortages
domestic use but occasiondly hire labour or DAP limited use of soil eroson practices

due to uncertainty regarding land
tenure

peri-urban farmers, located
on urban fringe with access
to part time off-farm work

full range of hand tools

family labour and hired labour
own tractor and implements
hire out tractor and implements

use of mechanized inputs not dways
appropriate since decisions not
congrained by farm profitability

medium scae, commercid
producer

full range of hand tools
family labour and hired labour
own draught animals and
implements

hire out draught animas +
implements

small scae primary processing
equipment

gpare parts for animal drawn
implements not dways available

large scdle, commercid
producer

full range of hand tools
hire labour
own tractor and implements

tractor spares unreliable
repair services of variable quality
lack of information regarding new

services on site

hire out tractor + implements meachinery
smadl scde primary processing subsidized government tractor hire
equipment threatens private services
estate full range of hand tools spare parts for machinery not
hire [abour dways avalable
own tractor and implements lack of information regarding new
large scale primary processing meachinery
equipment mandatory testing of new machinery
full repair and maintenance causes delays
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APPENDIX 11

PRODUCTION CONSTRAINTS AND OPPORTUNITIES

- AGRICULTURAL MACHINERY INDUSTRY: AN EXAMPLE OF

carry limited stocks
delaysin receiving new
products

INDUSTRY CHARACTERISTICS CONSTRAINTS OPPORTUNITIES
importers sector is dominated by a traditionaly enjoyed examine possibility of
few well established preferential accessto importing goodsin
businesses foreign exchange for partially knocked down
al imports of machinery machinery imports state
arrive fully assembled now have to compete with own dealer network with
other sectorsfor foreign well equipped workshop
exchange facilities and trained staff
blacksmiths numerous throughout difficulties buying raw regular contact with end-
country materias users
produce limited range of use scrap meta when skills developed by
hand tools and some available training courses
animal drawn very limited production support of industrial
implements facilities extension service
quaity veriable
small scale batch production of no distribution network potential to upgrade
manufacturers standard hand tools and lack credit to improve range of products to
animal drawn production facilities and meet local needs
implements equipment
medium scale full complement of tools limited digtribution rehabilitate
manufacturers and animal drawn network manufacturing equipment
implements limited contact with examine opportunities for
manufacture some farmers and other end- joint venture agreements
equipment driven by users
imported engines
Sted in main
manufacturing towns
large scale full complement of tools shortage of working regional export potential
manufacturers and animal drawn capital good access to raw
implements restricted access to new materias
manuf acture some designs skilled workforce
equipment driven by weak links with outlying good links with ancillary
imported engines distributors due to poor industries
manufacture some communications network
implements drawn by delaysin marketing new
tractors products due to machinery
Sted in main testing and certification
manufacturing towns procedures
manufacturers limited range of products market dominated by develop wider product
of spare parts varidble qudity imported items range to support engine-
and accessories stedinmain limited distribution powered machinery
manufacturing towns network
distributors located at principal shortage of working act asintermediary
market centres capital between end-users and

manufacturers
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maintenance and
repair services

sparsely scattered in
rura areas

limited capabilities of
workshops

supplies of spare parts
unreliadble

limited technicdl
information to support
new products

improve qudity of work
by staff training
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APPENDIX 111 AGRICULTURAL ENGINEERING SECTOR SUMMARY: AN

EXAMPLE
REVIEW FINDINGS STRATEGY IMPLICATIONS
POLICY
Do agriculturd policy subsidised tractor hire scheme subsidy not sugtainable
ingruments influence the use has encouraged reliance on poor performance of service
of farm power and tractors for land preparation planting delayed for many farmers
equipment?
Doindugtrid policy no specid incentives available see agriculturd machinery industry

indruments influence the
locd manufacture of farm
machinery and equipment?

to assst manufacturing

section below

Do trade policy instruments

tractors imported at

repair and maintenance services

influence the manufacture or
use of faam machinery and
equipment?

operating cogts of engine-
driven machinery
manufacturing tools imported
with full duty

influence the importation of concessionary rates struggle to get spare parts
farm machinery and spare partsimported at full duty

equipment?

Do fiscd policy instruments subsdised fud reduces subsidy may be withdrawn

examine impact if manufacturing tools
imported at concessionary rates

FARMING SYSTEMS

Doesthe exiding levd of

maost power sources fully

any increase in production will require

agriculturd mechanization

household tasks; hence they

agriculturd mechanization utilised at present additional power sources

restrict agriculturd farm power congtraints restrict examine dternative weeding systems
deve opment? land preparation and weeding

Doestheexiding levd of women give priority to identify opportunities to reduce labour

intengve tasks in the home (e.g. food

environmenta and operator
pollution

restrict the performance of gruggle to meet dl their farming preparetion)

household tasks? commitments

Doesthe exiding levd of opportunities for off-farm work identify dternative employment
agricultura mechanization often occur at busiest times of opportunities which complement
perpetuate drudgery an farming year, thereby ddaying farming cdendar

poverty amongst the farming completion of own farming

community? tasks

Doesthe exigting leve of labour shortages restrict identify and address farm power
agriculturd mechanization congruction of soil requirements of soil conservation
have any adverse conservation structures structures

environmental impacts? poorly designed sprayers cause improve design of oraying eguipment
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APPENDIX I11 (continued)

REVIEW

FINDINGS

STRATEGY IMPLICATIONS

AGRICULTURAL MACHINERY INDUSTRY

Doesthe loca manufacturing
industry meet the needs of the
farming community?

produces full range of hand
tools

limited range of animal drawn
implements and engine-driven
machinery

examine opportunity to extend
range of implements

Doesthe loca manufacturing
industry have any export potential?

none at present

conduct market research into
possihility of developing regiond
cgpability for producing farm
implements

Do the imports of farm machinery
and equipment meet the needs of the
farming community?

mixed fleet of tractors and
engines imported in past
difficult to resource spare parts

some rationdization may be
appropriate

Do the distribution, repair and

limited services away from

identify ways in which network

adequate support for manufacturing,
operating and maintaining farm toals,
meachinery and equipment?

and small scale manufacturers
dedlership staff provide most
support for engine-driven
technologies

maintenance services hinder the principal centres can be extended

efficient use of farm machinery and technical repair skills variable review industridl training
equipment? programmes
INSTITUTIONS

Are there adequate credit facilities facilitieslimited in examine opportunities for
for local manufacturers, importers, manufacturing sector extending credit facilitiesto
distributors and farmers? manufacturers

Is there adequate training for skillsvariable at rurdl level, review indugtrid training
manufacturers, distributors, dealers particularly with regard to programmes

and farmers regarding production, engine-driven technologies

operation and maintenance of farm

tools, machinery and equipment?

Do the extension services provide limited support for blacksmiths identify waysto strengthen

indugtrid extension srvice

Is there adequate training and
support for the use of draught
animals?

poor operator skillsin working
with draught animals

review extenson sarvice Killsin
working with draught animals

Do publicly funded R and D projects
in agricultural mechanization focus
on priority needs?

research stations have
introduced some on-farm
research but priorities often
determined by research staff

identify opportunitiesto establish
closer links between research
gaff and end-users

Do manufacturers, importers and

limited information available in

examine ways to improve

consumers from poor or illegal
business practices

exigting legidation offers limited
protection

farmers have access to sufficient rura areas information flows

market information to make machinery testing delays new review testing procedures
informed choices? products entering market

| s there adequate protection for limited production guarantees review qudity standards

review legidative framework




APPENDIX IV STRATEGY TABLE: AN EXAMPLE

STRATEGY QUESTIONS

STRATEGY FINDINGS

STRATEGY ACTIONS

What quantity and qudity of farm
hand tools, machinery, equipment
and draught animals will be required
over the next five years?

hand toals: increase in demand
due to growth in number of
smdl holdings

draught animas increasein
demand as farmers switch from
hand to anima power

animd drawvn implements. as
above

ddionary engines amdl
increase due to expansion of
irrigated ares; rapid growthin
maize mills

tractors. limited increese
because exigting fleet not fully
utilized

AMS:
- credit: flexible collaterd
arrangements for smdlholders,
contractors, machinery groups
and primary food processors;
product information: regarding
complex machinery +
equipment
research: labour saving
cropping patterns and
technologies for households
Other:
- improve availability of other
farm inputs
data collection: identify power
requirements under different
cropping systems and
management practices

How will they be supplied?

hand tools and animal drawn
implements locd manufacturers
draught animals. locad breeders
stationary engines. imported for
locdly manufactured equipment
tractors. imported
tractor-drawn implements
increase locd manufacturing

component

AMS:
- credit: blacksmiths for
meterids, smdl and medium
scde manufacturers for
production facilities and
equipment; large scde
manufacturers for working
capita

research and design: improve
access to new designs for large
scale manufacturers

voluntary machinery testing to
rationdise imported flegt
Other:

improveflow of raw materids

torurd areas
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APPENDIX IV (continued)

STRATEGY QUESTIONS

STRATEGY FINDINGS

STRATEGY ACTIONS

How will they be distributed?

blacksmiths sl direct to end-
users

wesk links between other
manufacturers and end-users

AMS:
- edtablish linkages between locd
manufacturers and digtributors
credit: to enable dedlershipsto

dedlership network covers become established
engine-driven technologies
Other:
improve communicaions
network in rura aress
How will they be sustained? hand and anima drawvn AMS:
implements serviced by - training: famersin use of
blackamiths engine-driven technologies,
repair and maintenance extenson staff in animd
workshops to service engine- nutrition; repair and
driven equipment maintenance staff in workshop

veterinary services and anima
feed suppliersfor draught
animds

ills
credit: working capita for
workshops

Other:
improve flow of spare partsto
rurd areas
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