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SUMMARY

Before one discusses even the basic clements of production
promotion of agricultural machinery in Africa, it is imperative
that certain pre-requisites with respect to the national
policy and plan of action are to be clarified, confirmed and
elaborated. Some of the major questions that only the
Governments of the developing countries of Africa can answer
are - is appropriate agricultural tools, implements and
rachinery important for African agricultural development? Were
rational objectives elaborated through national agricultural
mechanization policies? What products are necessary and relevant
for agricultural mechanization and/br rural developmeni? What
national capabilities exist for local production? What are
industrialization policies and the scope of agricultural ma-

chinery sector? What are the national programmes f action?

It

the ieeh~wca? olutions for the promotion of local development

{9

Lould e noted chat if the above aspects are cefined, then

and marulrctvrs of agricultural tools, implements and machinery
in Africa wili become easier, practical and viable. It should
be also noted that it does not mear. that one can not find and
initiate technical solutions if positive answers are not foumd or
developed on all above numerous questions. Agricul.ural ma-
chinery subsector - if sufficient demand exist or could be
created - ccvld be taken up for manufacturing promotion as an
indepeandent entity with appropriate interlinks with ancillary
industries and basic facilities. On the other hand, if the
demand figures are low at present, then agricultural machinery
subsector could be incorporated with other engineering products
to facilitate a viable total production volume, with due em-

phasis on ancillary industry interlinks,




(iii)

(iv)

(v)

(vi)
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Thus the approaches for promotion of local production of
agricultural tools, implements and machinery within the
framework of e"gineering industries at a national level
could be realized turough (a) establishment of a new plant
or (b) upgrading of existing production facilities.

However, there is a need for the Government to establish/
strengthen policy level inter-ministerial mechanisa to de-
velop integrated programmes of action with viable teclino-

economic solutions as summarized below:

The polig‘/technical aspects: integrated development of

engineering industry including agricultur4l aachinery:
inter-ministerial, multi-disciplinary mobilization of man-
power/resources to define the product group needs for rural
sector, rationalization of prodv-. groupe/prodn_cts/conponent
into manufacturing technological aspects and promotion of engi-

neering industry including agricultural machinery in an inte-

grated but on a horizontal diversification/specialization basis.

Technical aspects: upgrading of existing engineering production

facilities for mamufacture of agricultural machinery: pro-
duction expansion/product diversification in existing engineering
mamifacturing units through appropriate upgrading of facilities,
This is based on the fact that sowe sngineering production
facilities do uxist in the developing countries of Africa, and
there is a need to provide African farmers with appropriate low
cost agricultural tools, implements and simple machines. The
immediate goiutinsn is to strengthen existing manufacturing units
to produce some reqiired agricultural wmachinery,
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In this context, there is 1 nead to strengthen and /or
establish appropriate institutional support services.

These may be at Government policy/planning level, national
technical level and production unit/factory/industry level,

It is to be noted that development of Goveramen level policy
institutional infrastructur:/facilities are complex and

will involve total development plans. On the other hand, the
blacksmith/rural fanily units and small/medium scale industries
of Africa have no capabilities to initiate and implement
plant level engineering institutional activities. Therefore,
there is a need for the Government to strengthen and / or
establish national level engineering/technical back-up support
institutional facilities. These are primarily in the area of
(i) engineering design, development and industrial liaison
through transformation of applied R+ D into commercialization
and (ii) engineering/technical common services including

raw material bank, quality control, tool room, engineering

services in design, machinery selection and process planning etc.

Thus the major questions and critical elements of the issue are:

-~ hat are the policies of the Government on promotion of
agricultural machinery industry in specific terms? What
is the mechanism to implement? What are programmes of action?

- On an integrat:d policy level basis, what mechanism the
Government has established to promote engineering/capital
goods industry inclucding agricultural tools, implements and
machinery with emphasis on rationalization in manufacture,
development of ancillary industry and promotion of basic
facilities such as foundry, forge, gear shop, heat-treatment,
etc., with due consideration to horizontal integration?

- on a technical-economic teim basis what staps are to be
taken to upgrade existing production units - blacksaiths/
raral units, small scale/medium scale primarily for production
expansion and product diversification in agricultural machinery
sector, If so, what products? How many? And how?
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~ What national engineering/ technical back-ap ins‘itutional
support has been thought of? How to strengthen existing one
or establish new ones jn the areas of (i) engineering design

and development and (ii) engincering common technical services.




SECTION I

CONSIDERATION ON SOME BAST. PREREQUISITES 1/, 2/

A. IS APPROPRIATE AGRICULTURAL MACHINERY IMPORTANT FOR AFRICAN
AGRICULTURAL DEVELOPNERT?

1. The Lagos Plan of Action calls for"agricultural revolution".
Will this not also call for the provisicn of industrial input,
for agricultural development and industrial processing of
agricultural production? In this context, appropriate agri-
cultural tools, implements and machinery - which is regarded
as one of the major industrial inputs for agricultural development
all over the world - is also important and relevant to the deve-
lopment of Africa? Can African agricultural development and - on
a parallel basis -~ African industrial development and rural
industrialization promotion be achieved without judicious appli-
cation of application of appropriate agricultural tools, implements
and machinery? If not, then is agricultural tools, implements and
machinery not a very important element for agricultural and industrial
development? If so0, is it not imperative that viable programmes
are to be developed, initiated and implemented by the Governments
of African countries for the promotion of agricultural tools, _aple-
ments and machinery sector? If so, is it not absolutely essential
that this will require joint and cooperative actions by the Ministry
of Agriculture and Ministry of Industry as a focal point for
national action?

2. If the answer is affirmative in general and if the need for pro-
meotion of agricultural machinery sector is accepted at a nationel
policy level, and if basic steps are initiated to formulate intejy.,ated
national level programmes in this area, then only, the modalities
of implementation aspects will be meaningful to achieve national
objectives. '

Note: The number in bracket refers to the reference documents

1/ diagnosis of the present situation and trends of production and
utilization of agricultural machinery in African countries. UNIDO 1932

g/ proposition paper for issue No. 1: diagnosis of the situstion of
agricultural Machinery in Africa. UNIDO 1982




B. WERE RATIONAL OBJECTIVES ELABORATED THORUGH NATIORAL AGRICULTURAL
KECHANIZATION POLICIES?

3. As national agricultural mechanization pclicies ir & function of
complex elements and involves axn intermediate/long—tern planning
of strategies, only the Govermments of developing countries of
A’rica can develcp and implement their own agricultural mechanizatior

policies and plans.

4. The question is, how many Governments have undertaken this exercise.
How detail the policies have been elaborated. Is it possible to
develop a tecknical and techno-economic solution? In otler words,
does the national agricultural mechanization policies define the
priority on small, medium and large farming systems and clearly
elaborate the weightage on manuai, animal and power-operated labour

with reference to agricultural tools, implements and machinery?

C. WHAT PRODUCTS ARE NECESSARY AND RELEVANT FOR AGRICULTURAL MECHANIZATION
AND/OR RURAL DEVELOPMENT?

5. Assuming that 2gricultural mechanization and/or rural development
policies could be transformed into possible product requirements,
are the required products specified by natioral technical authorities?
If so, what are “he products, product spec’fication in the area
of agricultural tools, implements and machines with emphasis on

manual-, animel- and power-operated labour sources?

6. Has the Governmeni made at least a pre-feasibility analysis on
product, specification, potential and demand? Hcw deep this studies
are from the techno-economic point of view. Has any feasibility,
pre~investment and investiment analysis conducted on any specific
product/product gr-ups. In other -sords, do . the national Governments
have a specific product specification and demand list?




7.

D.

9.

10.

11.

Jn this context, has an analysis been done to define what

products coculd be locally developed and manufactured, what
products could be assembled and manufaccured through collaboration
ar-angements and what produc*s have to be imported for some time

to come?

WHAT NATIONAL CAPABILITIES EXIST FCR LOCAL PRODUCTION?

Assuming that national ABC analysis has been conducted on what
products to develop/hanufacture, to collaborate/hanufacture and
continue to import, has the Government analysed

the national capabilities for local producticn? How deep and

thorough?

In this context. what are national capabilities in engineering
design and development and transformation of applied R and D to
mamufacturing promotion? What positive contribution by national
agricultural mechinery institutions and c*her national mechanical
enginzer.ng institutions (assuming that they are enguaged in agri-
cultuval machinery area also) hac been achieved Anzing the past

5 years? What are the results?

What are the national cepabilities {mobilizatic~ of inter—-ministerial
and multi-disciplinary resources) for analysis on investmen*
promotion, negotiations, technology transfer and investment project
implemertation? What agricultural machinery product has been taken

up for this exercise from the paat 5 years? What are the resulis?

What production facilities - public and private sectors - at
blacksmith , rural small and medium level exist ir the mechanical/
metallurgical engineering field in the country? Has the Government
undertaken an analysis of the constraints and bottlenecks of existing
engineering production sectcr with a view %o remedy and improve?

What are the policieg?




E.

F.

WHAT ARE INDUSTRIALIZATION POLICIES AND THE SCOPE OF AGRICULTURAL
MACHINERY SECTOR?

12 The major questions to be asked and answered are on: what
is the national Government policy on engineering industry
development and production? What emphasis a..d weightage is
given for promotion of blacksmiths,; rural small industry anc

medium level industry?

13. Regarding agricultural machinery - with due consideration to
agricultural hand-tools, animal-drazwn implements and power-
oporated equipment, - what priority is given to the product

group and the corresponding level of production?

WHAT ARE THE NATIONAL PROGRAMMES OF ACTION?

14. The major choices available are: is the Government's policy
on promotion of agricultural machinery giving priority on
upgrading of existing engineering manufacturing facilities
and promote product diversification/broduction'expansion?

Or is the priority on development of total engineering sector
and upgrading/establishment of basic facilities? As the above
two approaches are complementary, has the Government developed

parallel actions? What progress has been achieved up to now?

{5 As any programmes for development and manufacturing promotion
of agricultural machinery and/br engineering industry/capital
goods require corresponding development of engineering back-up
sunport, what steps have been undertaken by the Government? What
specific actions have been taken up to promote institutional
development in (a) engineering design and developament;(b) in-
dustrial engineering and process planning; (c¢) repair and maintenance;
(2) common engineering facilities/services; (e) marketing;
(f) finance; (g) management; (h) training; (i) extensiom, etc.

—




——— - ——

How fai' these measures were effective at a national level?
What are its positive effects on promotion of local agri-

cultural machinery industry?

G. MANY QUESTIONS -~ BL"* FEW POSITIVE ANSWERS

16, The above queries have many questions. It may not be
possible to answer all of them positively and it may not
be possible to develop all programmes of action. But a
start-up should be undertaken to analyse this sector to- !
gether with other appropriate required engineering products
from a national point of view with emphasis on palicy so-
lutions with due consideration to the techno—econoamic

aspects.

17. It should be pointed out that such an indepth analysis
and formulation of integrated programme of action is not
necessarily a pre-requisite for development and promotion
of local agricultural machinery industry. A start-up should
be made to upgrade existing engineering production facilities
with e1nhasis on agricultural machinery production expansion/
product diversification. On a parallel, but separate basis,
integrated development of capital goods/bngineering industries
should be initiated. In addition, to meet the requirements of
both above actions, a programme to strengthen/establish
engineering back-up support is to be initiated on a priority
basis.,
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AN INTEGRATED APPROACH TOWARDS MALJFACTURE OF AGRICULTURAL

MACHIERY

A. PRESENT STATUS BASED ON DIAGNOSIS

19. The main features of present situation and agricultural

machinery demand a local production in existing industries

in Africa could be svr.aerized as follows:

fundamental lack of agricultural equipment suited to

African conditions and in narticular to the needs of small
farmers;

decline in demand and widening gap between potential demand
and actual needs;

unbalanced investment on import of heavy agricultural
equipment;

complex and ad-hoc features of demand for agricultural
equipment;

limited production means and equipment in small and medium
size enterprises;

small artisanal production considered to be essential but
ignored in reality;

limited local production to meet the internal demand which is
primarily met through imports;

ma jor bottlenecks and conztraints €aced by existing enterprises;
ad-hoc, isolated and non-interlinked actions on manufacturing
development based on ad-hoc pnlicies.

B. NEED FOR INTEGRATED APPROACH

20, An integrated approach towards local manufacturing proamotion of

appropriate agricultural tools, ixplemente and machinery by the

developing countries of Africa will call for an interrelationship
between agriculture and industry. This will also call for a
judicious interdependence on agricultural mechanisation and
local manufacture of agricultural machinery.




21. The intograted approach should take into account the
challenges until the year 2000 and the political objectives
declarsd by the African states. The major slements required
to develop such an integrated approach could be defined only
after clearly inowing what technologies of agricultural me-
chanisation will be followed, what are the agricultural
machinery esquipment and products necessary and which could be
locally manufactured. In other words, the question of "how %o
produce” should be considered after answerirg "what is to be
produced™.

c. THE BIC DILBOW

22. In majority of African ocountries there is an immediate need
and demand for selected agricultural tools, implements and
machinery. The big dilemma is:

- m ONE PROMOTE SPECIFIC AGRICULTURAL MACHINERY PRODUCT
WANUPACTURE?
(either through: #Establishment of new agricultural
machinery production univs

or #*Upgrading existing engineering units
for production oxpansion/product
diversification of specific agric
machinory)

~ SHOULD ONE PROWOTE POLYVALENT E¥GINEERING/METALLURGICAL PRODUCT
MANUFPACTURE (WHICI INCLUDES AGR.CULTURAL MACHINERY ALSQ)?
(either through: #Establishment of ..ew Polyvalent production

units

or wUpgrading existing engineering/metallurgica’
sanufactw'ing units for polyvalent product
diversification).




D. CRITERIA FOR NEW UNIT ESTABLISHMENT AND TECHNICAi PARAMETERS

POR PRODUCTIOR

23.

4.

25.

'L

The basic criteria for establishment of any new production
unit (eitnher specific agricultural machinery or polyvalent
engineering products including agricultural machinery) is

the total demand, volume of production, techno-econoric
espects, technologicai level of manufacture and potential for

backward - forward interlinks in manufacture.

The degree of complexity of the product, the level o~ sophi-
stication, the type of raw material required, the desired

level of quality control, tke production volume, uait cost of
product, the interrelationship with ancillary a~d supporting
industry, the nature of inputs and degree of required labour
gskill, the degree of labour intensity, the geographical parameter
of marketing and necessary marketing and after sales service/
repair and maintenance infrastructure, the magnitude of finances
are some of the relevant elements that establish the critical
parameters ior the type of production unit, selection of pro-

duction facilities and more than all the technology of production.

In this context, the most important aspects to be considered

regarding establishment of a new production unit are:

~ what are the existing manufacturing facilities ir the country.
Has it sufficient capacity for production expansion and what
additional inputs are necessary;

- in what ways the product could be designed/hdapted so that
it can perform multi-functions. In this context, what
components could te graped together, raticnalized and/or
standarized with emphasis on production processes and technology;

- which components/products could be manufactured through
existing manufacturing facilities;

- what are the minimum physical requirements in terms of pro-
duction facilities for a new factory, taking into account the
ancillary industry linkage;

- considering a given production volume, the possibilities of
establishing a number ~f cemaller production unite or one

single unit.




E. PRODUCTION LEVELS: TYPES OF PRODJCTION UNITS

26.  Considering the wide range of engineering/metallurgical
products including agricultural machinery and implements
and widely variable complexities of products, therc are
at least three distinct possible types of productior units as
highlighted below:

27. Rural family worker/bgnership units: these are primarily either
rural blacksmith/artisan level or sometime up—:z2ted 3mall work-
shop level employing 1-5 persons where production is carried
out by manual operators and seldom/ﬁith very limited application
of power operated machines. The must basic characteristics
of these units are inbuiit family management in material pro-
curement/production/marketing/finance. In addition production
is based in self contained simple facilities, and except for
basic recoverea raw material, nothing else is purchased from

outside.

28. Small scale/industrial estate warkshops/enterprises: these are
prodcution unite with a mix of manual-operated machine tools
and power-operated simple production machinery vth a degree of
engineering management systems primarily situsted in urban areas
or perephery of towns employing 15 - 100 persons. These may be on
single person ownership, partnership, co-operative or Government-
aided/owned production units, The production system is on a
"bread and butter line" (selected basic products on a continuous
basis) with some organized outside job, or on batch production
systems or provision of services (repair and maintenance, ad-~hoc
outside jobs, ad-hoc spare parts fabrication etc.) These units
have some organized materip’ procurement/production/marketing/
financial mansgement systems. Limited supporting facilities (foundry,
forge, etc.) may exist and in addition to basic raw material,
selected components and hardware is purchased from outside.
These units are capable of acting as subcontractors of components

to medium/large manufacturing industry.

e ca - —




Medium/large industries: these are normally based on specific

product/product group production as the main activity
employing 100 - 1000 persons (sometimes more). The manufacture
is based on relatively high volume with both conventional and
aeni—autonatic/autonatic/épecial purpose machines. Selected
supporting industries such as foundry, forgeshop, heat-ireatment,
tool room, quality control laboratory etc,, normally exist
within the industrial complex or have the capacity to procure
necessary products/éervices from outside .sources. These
industries have well-established and operating material pro-
curement, production, marketing and financial control systems.
The mamuifacturing programme is based on import of selected
components, local purchase of components through ancillary
industry and production of selected components within the
factory and overall processes to produce finished final

products.

F. TECHNO-ECONOMIC ALT"RNATIVES IN PRODUCTION PROGRAMME

30.

.

Accepting the three catogories of product groupings (a. simple,
b, intermediate and c. power—operated) énd three production
levels (i. rural family worker/ownership units, ii. small-
scale/industrial estate and iii. medium/large), the technical
parameters give possible altermatives in production programme
ag detailed below:

Simple engineering products including simple agricultural
implements: these could be manufactured in all of the developing
countries of Africa in rural family'worker/ounership units and/or
small scale industry/industrial estates. In addition, if the
demand is significant and desired total production volume is high,
then the production target could be met through a limited

medium scale industry or 1-2 large factoriea.




Intermediate engineering products including appropriate

agricultural i.plenents/'nachinery: these could be manu-
factured in most of the developing countries with appro-
priate common engineering and industrial se.rvices; infra-
structure facilities in small scale iniustry/industrial
estate. In addition, if the demand is significant and
the desired total production volume is quite subetantial,

it could be manufactured in a few medium scale industries.

G. NEED FOR BACKWARD-FORWARD LINKAGE

33.

When formulating a programme for local manufacture of appro-
priate agricultural tools, animal-drawn implements and
intermediate agricrliural equipment by most of the developing
countries of Africa, and standard power agricultural machinery
by a selected few, the following policy-technical aspects

will have to be taken by the Governments:

- promotion of local manufacture of appropriate azricultural
machinery “o meet the industrial input requirements for
agricultural development as well as rursl industrialisation;

- maximum possible incorporatior of agricultural machinery
with other appropriate engineering and metallurgical products
that could be locally marufactured to meet the requirements
of other sectors (transport, land development, irrigation,
construction, mining, forestry, energy, cons\mer and
industrial sectors, etc, as well as spare parts requirements);

- interrelationship with physical/operational requirements of
a new factory with respect to the optimum utilization of
the existing oapacitios/faoilitiea through rationaligzation;

- maximum possible utilization of downstream side of existing
raw material processing plants (such as iron and steel mill,
re-rolling plant, general foundry, forge etc., as well as
wood working plants);




34.
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- maximum possible development of basic facilities,
promotion of ancillary industiries, spare parts manu-
facture anc establishment of subcontract relationship
between ancillary industry and manufacturirg plants;

- witain the above framework, upgrading of existing engi-
neering industries for productior expansion and product
diversification;

-~ establishment of interlinks with production units and
engineering design/hevelopment and adaptation and back-
up support institutional facilities;

- in this context, promotion of programme development with
exphasis on pclyvalent product design, production techniques,
production facilities and basic facilities, In some
special cases, specific programmes for specific agricul-

tural machinery development/manufacture may be required.

Thusz the interlink is an important aspect to be considered
first before any actunl production programme is elaborated.
Such maximum possible interlinkg are to be incorporated in
all production programmes either through establishment of

new unitr and/or upgrading of existing facilities.

H. A MECHANISM FOR INTEGRATED AND INTERLINKED APPROACH

35.

Unfortunately the agricultural machinery manufacturing
subsector in the developing countries including in those

of Africa ie an "orphan"-not really fostered - either by

the Ministry of Industry or through joint programmes. While

the Ministry of Agriculture is interested in application,

there has been no appreciable progress in possible local
mamfacture through lack of dialogue and joint aciion programme
by the Ministry of Agriculture and the Ministry of Industry.
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36.

3T.

Therefore, it is very important that the first step is
establishmen’ 2f an interlink between the Ministry of Agri-
culture and the Ministiry of Industry. Presentation of a
joint programme of action t» tke Ministry of Planning on
local mamufacture of agricultural machinery to meet the
requiremeiits, can be regarded as the basic step.

At the same time, the Ministry of Ple.ning may take necessary
steps and establish guidelines for p.omotion of agricultural
machinery manufacturing programme within the framework of
total national level engineering product requirement or as an
independent entity concerning agricultural machinery alone.
Both approaches may involve establishment of new plants or
upgrading of existing facilities. This will call ror specific

policy and legislative actions incorporating incentives.

POLICY-TECHNICAL DECISIONS AND TECHNICAL FOLLOW UP

38.

39.

In case the plaanning strategy involve total national engineering/
metallurgical product requirement analysis (including agri-
cultural machinery and implements) and a horizontal manufacturing
programme development, then there has to be an inter-ministerinl
mechanism to define the requirements of various sectors such

as industry, construction, rural development, mining, transport,

irrigation, energy etc.

On itle other hand, if it involves agricultural machinery alone,
the inter-action between the Ministry of Agriculture and the
Ministry of Industry is sufficient. In this context, it is re-
commended that maximum attention is given to the possible
upgrading of existing engineering units to produce required
agricultural machinery. In this context, it should be noted
that policy level directives and legislative actions involving
incentives are basic steps to encourage the existing enterprises
to upgrade resulting in production of agricultural machinery
involving new product lines or expansion of existing prcduction
volume or product diversification. The varicus aspects of

upgrading of existing enterprises as a follow up is primarily

technical in nature involving techno-economic features.




40.

Thus the actions required for promotion of agricultural

machinery manufacturing sub-sector in the developing

countries of Africa may be sumserized as follows:

- POLICY/TECHNICAL ASPECTS: integrated horizontal deve-
lopment of engineering industry including agriculturai

machinery;
- TRCI'™ICAL ASPECTS: upgrading of existing engineering pro-
duction facilities for manufacture of agricultural machinery




A,

SECTION III

POLICY~-TECHNICAL ASPECTS: INTEGRATED HORIZONTAL DEVEIOPMENT

OF ENGINEERING TNDUSTRY INCLUDING AGRICULTURAL MACHINERY

THE BASIS

41.

42,

The agricultural machinery industry is hasically of a
mechanical/metal working nature. Generally classified uader
engineering, metallurgical and capital gooda iniustry,

the basic facilities of the agricultural machinery sector
consisted of production facilities and services which could
act as the nucleus for horizontal industrial integration.

At the lower level of i:tegiation, those facilities wers
simple such as v<iding and fiibrication shops with ancillary
wood-working snops, heat-treatments, etc. At higher lievels
of mamufacture, the facilities included malleable, spheroidal
and non-ferrous foundries, steel foundry, gear and trans-
mission shops, surface treatment plants, tool rooms, complex
heat-treatments, with ancillary plants producing rubber,
electiriral, plastic and other coamponents. Where a number of
small factories are to be established, some of the basic

facilities could te set up as common facilities.

Thus as agricultural machinery sector incorporates a wide

range of products from simple hand-tools extending up to
power/specialized machinery, fits into varied manufacturing
levels and technology from rural units to large factories

and is allied to engineering sector at various stages from
metal uorking/-etallurgy to ancillary industries. In principle
it is within the family of "Engineering and Capital Goods".
Therefore, emphasis is to be given on development of basic
facilities and services for promotion of agricultural machinery
industry within the framework of allied industrial development.
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43. Therefore, at the planning stage consideration should be
given to such factors as the range of products, production
volu e, raw material requ.cements, standardization and
quality control, backward and forward linkages, skills
requirement, market potential, finencial requirements and
design development. Another important factor would be to
decide to have either a large production unit or a number of
small units that would collectively provide the same volume
of production yet greater employment opportunities. The
additional advantage in the latter alternative would be forging

of links between basic facilities and rural industries. i

44. The setting up of basic facilities through vertical integration ;
might not be conomically viable in the ~bsence of adequate !
demand. It might therefore become necessary to establish basic
facilities through horizontal integration. In effecting such
horizontal integration, regiona). complementarities should be

considered,
B. METHODOLOGY

45. In order to establish a "bench mark" for necessary basic
facilities and services with due regard to the agricultural
machinery sector, it is f'irst necessary to consider the
technological level of production for all required rural
engineering products including agricultural tools, implements
and machinery. This will require the possible grouping of
products, the analysis of different production levels, possible
matching of product groups to production levels taking into
account not only techno-economic aspects bul also socio-economic

cultural and politica’ factors. As the next step it is desirable

; to view the basic facilities and services with reference to

gpecific production levels separately and then explore ways

and means of integrating the same with other allied industries

and basic facilities.




What are "basic facilities and services"?” The "facilities™

are the production facilities which are the nucleus for
horizontal :ntegration of industries. At the *grass root
level" of integration, the elementary basic facilities are
grey cast iron foundry, forge shop, press shop etc. At

higher levels malleable, spheroidal and non-ferrous foursiries,
Zear and transmission shop, surface treatment plants, as well
as ancillary industries in rubber, electrical plastic com-
ponents may be included. The "st:rvices"™ are complementary,
but integral elements of production such as heat-treatment,
tool room (jigs, fixtures, and tools) quality control etec.

It is to be pointed out that these"facilities and services"
could be alsn established as a part ol "vertical integration"
with reference to a specific product/praduct mix within

a manufacturing plant if the production volume justifies

full utilization of tbe capacity and magnitude of investment.
However, in principle in most of the developing countries of
Africa such ligh volume production of agricultural machinery

and implements may not be possible to start with.

TECHNICAL PARAMETERS FOR PRODUCTION

The degree of complexity of the product, the level of sophi-
stication, the type of raw material required. the desired

level of quality control, the production volume, unit cost

of prodict, the inter-relationship with ancillary and supporting

industry, the nature of inputs and degree of required labour
skill, the degree oi labour intensity, the geographical para~
meter of marketing and necessary marketing and after sales
service/repair and maintenance infrastructure, the magnitude
of finances are some of the relevant elements that establish
the critical parameters for the type of production unit,
sclection of production facilities and more than all the

technology of production.
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48. Therafore, the alternatives to be considered are (a) if
"bagic facilities and services'" are established within a
manufacturing unit, how to achieve 11 capacity utilization
through mamufacture of appropriate parts/bonponsnte and
relevant services to other allied industries? and (b) if
the bagic facilities and services are to be established as
independent units, how to design the project which will the
basic to serve all allied industries? In both alternatives
the basic pre-requisite is an indepth analysis of which
industries could be served, what components and parts could be
manufactured. At what production volume level? At what cost
and at what magnitude of investment? In addition to basic
facilities and services, the"supporting industries™ such as
appropriate working, hardware and ancillary part and supporting
services such as applied design,adaptation and development; repair
and maintenance, marketing etc., also play an important

role in defining the scope of basic facilities and services.

a9. However, from a socio-economic and political point of view,
it is the Governments of the developing countries of Africa
who have to make a decision on the strategy/policy aspeacts
as well as on the choice of production levels/type of pro-
duction units with reference to tbree product groupe taking
into coneideration the various technical parameters and alter-

natives detailed above.

D. PRE-REQUISITES

50. Tha first and basic pre-requisite is an indepth analysis of
the typs and volume of rural engineering products and urban
requirements as well as agricultural tools, implements and
machinery (on individual products as well as product grouping
basis). As a follow-up, an exhaustive estimate of demand
volume for next few yearas to be developed based on anticipated
implementation of country's econonic/agricultural/industrial
development policies. This will give an anticipeted demand
projectior on a product grouping basis,
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The next pre-requisite is the transformat%ion of Government
policies on industria’ization into specific type/levels of
production units to be promoted in the courtry in each

product group. This will establish the base line to formulate

an implementation programme to manufacture specific product
grours (simple, intermediate, and powered agricultural equipment)
at specific production levels (rural family worker/ounership
units, small scale/industrial estates, and mediun/iarge

industry) and detail the basic facilities and infrastructure

needed for successful realization of the production programmes.

52.

C e -

This approach will involve a series of policy actions by the !
Government followed-up with technical level implementation

programmes, This concept assumes that one of the most suitable

approaches towards:-the promotion of the agricultural industry

could be the establishment of basic manufacturing facilities

and services prior to or besides the start of the manufacturing

project for a particular group of machinery.

The following line of action could be considered for the deve-

lopment of basic facilities and services:

- orientation of the agricultural machinery manufacturing
concept from a specialized, fully vertically integrated
process (suitable to high voluaes) to a combired purchase-
production-assembly type »f operation, as common in all
industrialized countries;

- widening of the range of end products from agricultural
machinery to associated sectors is equally vital for the
development of the rural activities (transportation, watering,
housing, power generation);

- aiming at an increase of the volume of production especially
in areas where the market for agricuitural machinery only is,
at least, initially very limited, by entering the market

of machinery for related sectors;




reaching the industrial stage of the production of semi-
finished/complete coaponents or sub-assemblies, that are
necessary for a nusber of local industries as well as for

the cruciel availability of spare parts supply for imported
machinery;

broadening the purchase volume of materials/special components
to be imported from industrialised countries by conc- wtrating,
standardizing, ratiomalizing the requirements fo various end-
product mamifacturers in a particular country snd channelling
thea through the basic facility involwed in the samufacture
of the semi~finished/sub-assembly goods;

specializing training and technical skill required for the
production of agricultural machinery, in view of the specific
aspects of the machining/assembly/testing process, leaving to
the basic facility the task of acquiring the technology and
expertise needed for the mamufacture of the basic components.

F. 'MHE INPLICATIONRS

54.

55.

The basic approach is complex, multi-disciplinary and will involve
more of Govermment policy/legislative action for defining

total needs for rural and urban sector - which may include
products/product groups to meet the requirements of rural sector,
ratiomalisation of product groups/products/componen:s into
technological manufacturing aspects and promotion of engineering
industry on a horisontal diversification/specification basis.

This basic approach includes agricultural machinery as well as

all other appropriate engineering praoducts primarily to meet

the requirements of rural sector (agriculture, transport,
construction, domestic, rural industrialisation, spare parte, etc.)
and treats agricultural machinery sector as an integral element

of engineering sector in general and capital goods sector

in particular.
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This bagift approach is based on an assumption that the Govern-
ments of developing countries of Africa have awarded signi-
ficant emphasis to development and local mamufacture of appro-
priate agricultural machinery and implements, within the
framework of rural development and rural industrialization. It
also assumes that the Govermments have a mechanism to undertake a
complex znalysis of rural engineering product needs and
rationalisation of production facilities. This will involve:
identification of total spectrum of rural engineering needs and
products, integrated programmes on adaptation of existing
machinery; development through design and prototype fabrication
of equipment; promotion of local manufacture through rationa-
lization, in-plant training and co-operation between national
institutions and manufacturers in all engineering areas, intro-
duction of appropriate production techniques, marketing and
extension services at national lewvels and promotion of local
manmufacture of appropriate products, taking into account the
need for introducing high employment potential production
techniques with emphasis on utilization of domestic resources
and with particular emphasis on the development of small and

medium industries with a view to promoting rural industrialization.

Therefore, this approach emphasizes the establishmeni of common
basic facilities - such as foundry, forging, tool room, heat-
treatment, etc. - at a national level. This avoproach may not
necessarily depend on ultimate products to be produced. This
approach will facilitate accelerated promotion of horizontal
integration. However, such facilities should not be established
in a vaccume. The basic facilities are in principle a service
unit in industrialigzed countries. But for developing countries
in general and for Africa in particular it is recommended that
it should take into account the possible products in the engi-
neering field including agricultural machinery and the ''basic
facilities®” should be established with an in~built "bread and
butter product line". That means, the basic facility should at
least cater its 40-60% of its production capacity for a well-
defined product productio. on a regular basis and the balance
production capacity is to be used for promoting horizontal iris-
gration, jobbing to others as sub-contractors etc,
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TWE COVERNMENT ACTTON NEEDED

=8, In order to promote agrisultural machinery sector within the
framework of development of engineering/capita.l goods
industries with emphasis on inmtermediate/long-term objective,
there is a need to initiate an inter-ministerial, mlti-disci-
plinary programme of action by the Governments of developing

countries.

59. The technical aspects of such a programme will include:

— identification of products;

~ s8election and adaptation of technology suited to local
conditions;

- specification of facilities to be set up and services
required;

- contimious flow of information on product and prooess
improvement;

- scaneduled supply of raw material, finance, manpowerj

- manufacturing programme slaboration; etc.

60. The policy planning programase will also involve:

- promotion of basic facilities and services in rural
industrial sectorg

- interlinking small/medium industry in industrialized/
sslected developing countries with ewall/medium industries
of other developing countries for promotion of appropriate
basic facilitier and services and investment promotionj

- ways and means of promotion of horigontal integration
through well-defined national basic facilities and servicesj
and

- establishment of guidelines en incorporation of basic fa~-
cilities/services in manufacturing oontractual agreements
and investment promotion.

61. This basio approach does not evclude initiation of upgrading
actions., It is to be mentioned that while basic approach will
involve first policy measures at national Jovernment level
with teohniosl follow up, the upgrading foliow up will involve
mainly technical measures at factory/industry level with modest
policy support by the Government.
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SECTION IV

TECHNICAL ASPECTS: UPYRADING OF EXISTING ENGINEERING PRODUCTION
FACILITIES FOR MANUFACTURE OF AGRICULTURAL MACHINERY é/

A. JUSTIFICATION

61. This technical approach is primarily tc "demistify" the so-called
complex nature of agricultural tools, implements and
machinery requirement and production in developing countries
ol Africa. It is based on the fact that the failure in
launching agricuitural machinery production in developing
countries of Africa was partly due to the fact that in the
past this subject was always discussed in terms of planning,
strategy, financing, marketing, demand, never involving
technology. In all developing countries of Africa there are
some stronger or weaker production capacities that can be
used, with less or more upgrading, for the production of
agricultural machinery. The simpler way one can adopt the

stronger are one's chances for success.

62. The major problem facing the African developing countries
today is a continued recurrent imbalance between agricultural
food production and ever~growing population both in the rural
and urban areas, The economy of most of the African deve-
loping countries is broadly based on rural agriculture, with

;/ Measures for upgrading the production capabilities in the
agricultural machinery industry in Africa (by consultants:
SORES) UNIDO 1982
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limited levels of industrialization both in engineering

and allied metal working sector. In many countries, the
agricultural share is 90% of the total exports. Human labour
and utilization of animals are the major inputs in the cwvsrall
rural farming system. The tools and equipment available

for farming are often inadequate and poor in quality. Ian vast
areas irrigation is carried out mainly from the seasonal
rainfall. The so-called mechanization level attributed to the
farming operations is confined to the application of traditional
hand-tools and simple animal-drawn equipment. The cultivation
of techniques are often based on past conventional and
traditional methods. To a great extent the manufacture of
agricultural hand-tools and implements are often undertaken
at village blacksmitk level without sufficient technological
and engineering back-up support facilities.

It is true that the term ®Agricultural Machinery" covers a

wide spectrum of products from hand-tools, animal-~drawn
implements and hand-overated machines, irrigation equipment,

crop protection machinery to power machinery and equipment such as
tractors, power tillers, engines and combines. Consequently,

the agricultural machine y is not just "tractorization". The
manufacturing capability varies from blacksmith/rursl workshop
level to large factories. But with reference to the present and
immediate future conditions, potential and opportunities for agri-
cultural machinery in Africa, with emphasis on local production,
the agricultural hand-tools, manually-operated equipment,
animal-drawn implements and simple low cost power equipment

are to be considered on a priority basis. '
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In this context, a number of machines and equipment
developed in selected other developing countries (such as
mamally-operated dusters, sprayers, maize shellers,
threshers, seed treaters, chaff cutters, animal-drawn
improved implements such as seed drills with fer. _lizer
distributors, plante.s, etc.) are not yet being manufactured
in developing countries of Africa, primarily due to lack of
communications, transfer of technology and adajptation
difficulties.

In addition, selected machines and equipment developed by
certain national and international institutes (examnle:

small power tiller, weeder, power threshers, simple seeders,
batch drier, seed cleaners, herbicide applicator, etc. Jare
suitable for promovion for local manufacture in selected
countries of Africa. There is also a need to develop new simple
machines and equipment based upon the experience and
adaptation of designs suited to dry land farming.

There are some nechanical/hetallurgical engineering

production facilities in the developing countries of Africa.
There is a need for simple and intermediate agricultural

tools, implements and machinery. Therefore, the main emphasis

is to be fooused on how to start some production, a modest
expansion and some new development utilizing existing
production facilities. One should not promote-at the start -

the consideration of all factors to initiate a national

action. The problems will become too complex and there will

be no start made., So, cne should consider a "start up” approach
to break the present stagnation. Once a modest viable process

of decision-making and a modest additional production start,
then the situation will become self-dynamic and countries

will make next step further decisions. In other words, through a
methodology to upgrade existing production facilities, it is
possible to keep the problem as simple as posaible to facilitate
quicker decisions on a modest scale which will act as a "spring
board" for next set of more complex decision by policy/technical

authorities of the African Governments,
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Tiueg, the technical upgrading approach is primarily through
agricultural machinery product based production expanaion/
production diversification in the existing agricultural
machinery/mechanical /metallurgical engineering manufacturing
facilities through upgrading existing production and
technical facilities. This may be regarded as an approach
not necessarily to solve the national requirements/problems
in total. The actions required are primarily at factory/
industry management level with emphasis on technical solutions.
The policy and legislative support from the Government are
important, but may be regarded as marginal or modest. In
other words, the initiative is at factory/industry management

level.,

B. PRODUCT RANGE

68.

Considering the majority of the developing countries of
Africa, - with due consideration to the size of holdings,

the farm income, the agricultural technology at rresent
farming level etc., - the need for agricultural machinery,
which may have a potential for local production are simple
agricultural tools, animal-drawn implements, manually-operated
equipment and simple low cost power-drawn implements. The

following are broad-based categories:

Category I: Hand tools such as hoe, matchetts, spades, weeder,

(simple) knife, sickle, ax, pick-ax, shovel, etc.;

Mamually-perated equipment: pedal thresher, hand-

sprayer, corn sheller, cassava, puller/chopper,

hand pump, chaff cutter, storage bins etc.;
Animal-dsawn implemenis/ equipment: plow, cultivator,

leveller, ridger, seeder/fertilizer drill, pump,
sugar-cane thresher, reaper, cart, etc. '
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Category II: Tractor—drawn basic implements: plow, cultivator,

(intermediate) harrow, leveller, seed drill reaper, trailer;

Simple low cost low HP power equipment: power thresher,

pump, chaff cutter, corn sheller, peanut decorticator,

rice mill, hammer mill, power tiller, low HP engine, etc.

Category ITI: It is to be noted that standard tractors, engines,
(standard) pumps, harvest and post-harvest technology equipment
systems may be applicable to a few countries from a

local manufacturing point of view. ;

(note: (i) The above list of proudcts is not necessarily exhaustive.
(ii) Category IV: specialized machinery such as complex high- :
HP tractors, combine harvesters, special crop machinery
is not considered for Africa from the local manufac-

turing point of view, at the present)

69. Although the category I and IT and in some cases category III
agricultural machinery could be mentiored as those which
African developing countries require in principle, the actual
and specific products needed are to be determined by each
developing country of Africa.

C., WHY TO UPGRADE

70. With due consideravion to the present status of mechanical/
metallurgical industries in Africa, the existing manufacturing

facilities may be classified into following three levels:

Level A: Blacksmiths and rural worker/family owned units
(with or without electricity)

Level B: Small scale and medium scale production units

Level C: Medium scale industry and in very few cases large
scale industry.
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A programme to upgrade existing facilities of engineering
production units in general and agricultural machinery
production units in principle will result in production

of agricultural tools, implements and machinery at an early
date with minimum investment. The output will be

(a) increased production volume of presently produced
product/products (b) and/or increased volume of vroduction
with additional new products (¢) and/or increased value
added. In all these aspects, the inprovement of quality
and reduction of production costs are to be in-built

elemerts.

D.  NUMEROUS ANALYSIS OF CONSTRAINTS BUT FEW ACTIONS

T2

73.

A number of surveys, diagnostic analyzis, fact finding
missions, techno-economic analysis, etc., have been con-
ducted in most of the developing countries of Africa on
the status of engineering production sector in general, and
agricultural machinery manufacturing units in particular.
Many reports, technical documents, and manuals have been
written highlighting the constraints, bottlenecks,
problems of the manufacturing units. The present problems

may be enumerated as follows:

At rural family units and small scale industry level, the
problems are: (i) inadequate finance and unstable marketis;
(11) lack of low-cost improved production facilities;
(iii) lack of improved designs; (iv) lack of suitable
materials, particularly high-carbon steel and hardware;
(v) lack of suitable machinery and equipment and heat-
treatment facilities; (vi) lack of suitable production

technologies.
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4.

75.
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At medium and large scale level the problems faced are
somewhat different. However, main problems may be summarized
as follows:

(a) lack of sufficient internal markets and export outlets;
(b) lack of suitable designs. In many cases those supplied by
foreign collaborators need modification for local use;

(c) uncertainties in supply of spare parts, which often
lead to machine breakdowns and plant stoppages;
(d) higher production costs caused oy low productivity;
(e) increasing prices of raw materials;
(f) lack of technical personnel at the middle management level;
(g) lack of training facilities, particularly at the operator
level; A
(h) insufficient working capitalj
(i) substitution of high-quality parts with lower-quality
ones to save money. This is false economy and reduces

customer satisfaction.

There is no overall solution to these problems, Individual
agricultural machinery manufacturing units must analyse all of
the major problems that hinder their production. However,
production expansion and product diversification could be achieved
through modest upgrading of the facilities with appropriate
organizational/hanagement/training agpects at factory/industry
lavel. In order to facilitate factory/industry management to
undertake such upgrading, there is a need for the Government

to provide appropriate incentives, benefits, facilities and
institutional support with respect to engineering design,
finance, common engineering facilities, training, etc.; as well
as raw material supply, marketing facilities and technical
guidance/services. This will call for the Government to
establish a mechanism to provide these services to agricultural

machinery production sector on a priority basis.
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What i3 necessary is to make a start to upgrade one
level to the next level in terms of production volume,
product range and pr duct mix with in-built quality control

and cost reduction elements.

E, HOW TO UPGRADE

1.

78.

Although, more agriculiural machinery could be produced
either tir~.gh establisament of new production units

or by upgrading existing engineering/agricultural machinery
industrial units, the following analysis is limited to

the later proposition as it will result in quick outputs.

It must be understood that action by individual factories/
industries to expand upgrade on a modest scale (which is
quite logical and obvious) will not solve tie national re-
quirements. However, a Government national scheme to promote,
encourage and assist a number of existing unite to upgrade
will contribute towards meeting aational agricuoltural machinery
requiremente fast with minimum investment at factory level.

The objectives are:

- +to produce agricultural machinery in an e.gineering pro-
duction unit which is not yet producing any agricultural
machinery;

and/or - to produce more of the same agricultural machinery (product/s)

in & manufacturing unit which is already producing same;

and/or - to produce an incressed number of products (product range/

product amix) through introduction of new agricultural
machinery products keeping total production volumej

and/or - to achieve a higher total volume of production of agri-

cultural machinery through a combination of product volume
and product range volume
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This may be achieved through:

upgrading blacksmith shops to rural family worker units;
upgrading blacksmith/fural family worker units to small
scale industry level;

upgrading small scale industry units to medium scale level;
upgrading medium scale industry units to large scale level.

In this context, it should be noted that the upgrading

will also involve the rollowing elements:

transformation of production units into components
subcontractors (on a partical production capacity basis)
to o*her production level units;

wherever necessary establishment of specific factory
level additional basic facilities such as foundry,

forge, heat-treatment etc.

Although, all upgrading aspects have to be analysed at

individual factory levels, the following table no. 2 may

be regarded to provide basic guidelines on upgrading with

respect to product design, material requirement, management,

production techniques, machine tools and production facilities,

and necessary supporting facilities, ancillary industry,

marketirg and financial aspects,
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SECTIOl V

ENGINEERING BACK UP SUPPORT 4/ 5/

A. MANY INSTITUTIONAL SUPPORT DESIRABLE BUT START WITH BASIC ONES

8a

When one speaks of agricultiural mzchinery sector in deve-
loping countries in general and in Afric 1 in particular,
there is a tendency to emphasize the need for many insti-
tutional supports. There is a tendency to make it so coaplex,
80 inter-related and so multi-disciplinary that one cannot
make a modest start. The "total approach" so preached by many,
makes technical personnel in developing countries of Africa
helpless to take the first step which one can start on a
modest basis. On the other hand, the complex nature of the
Governaents in general will have to take into account the
existing realities of specific ministerial responsibilities.
In thia context, "co-ordination, integration, etc" become
lifficult toc implement;on the other hand, if "total approach"
is regurded as a "minimum common programme" of concerned
ministries with mobilizatian of resources, establishment of
interlinks and promote a co-operative plan of action, then

the implementation will become meaningful, viable and effective.

One can not deny that many instilutional support is necessary

for promotion of agricultural machinery industry in Africa.

Some are at policy level, some at national technical level

and a few at factory level. F-om a policy level point of view,

the institutional facilities/eet up for agricultural mechanization
analysis/planning, the financial aspects, legislative aspects,
extension/popu]arization activities, marketing/aervice programmes
and training etc. are important. But it does not mean that

unless that all these policy institutional aspects are strengthened/
established, one can not make a start-up on agricultural ma-

chinery local production promotion.

4/ Rationale of Profiles for engineering back-up support UNIDO 1982

j/ Industrial service facilities for engineering back-up support in the
sgricultural machinery industry in Africa (by consultants Bureau
Curtoy) UNIDO 1982
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Then tbe question to be asked is, can the existing pro—
duction units/factories/industries start-up necessary
technical institutional activities at plant level? In this
context, it should be noted that in developing countries

of Africa the production level is primarily at blackslith/
rural family unit level and in some cases at small/medium
level. They are mainly involved with day-to-day production

and have no significant capabilities to develop plant level
institutiona: activities in engineering design and development,

raw material bank, national marketing/repair/maintenance eic.

It is therefore obvious that the CGovernments will have to
strengthen the existing and establish appropriate new national
technical institutional facilities to support the ex: sting
engineering industry in general and agricultural machinery
industry in particular.

84.

85.

B. NATIONAL BASIC INSTITUTIONAL SUPPORT -

86. In developing countries of Africa the rural artisans and family
workshops had potential that could make substantial con-
tribution to the development of rural industries generally
and the agricultural machinery industry in the rural areas, -
particularly if appropriate techno-economic institutional
support are provided to them. Those might include supply of
upgraded and appropriate production equipment, establishment
of appropriate supporting industries in wood-working and
hardwdre,; establishment of - simple heat-tredtment facilities

: and introduction of quality control messures. For filler
exploitation of their potential, it would be also hecessary to
- improve their accessibility to training facilities, provide
=.I-[

improved prototypes, appropriate raw material, coasessional credit
facilities, research and development facilities .and. encourage-
ment for formation of co-operative mparketing arrangements, with

governmental institutional support on standardization.
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Small-scale industries should be promoted and encouraged to
manufacture intermediate agricultural implements and

equipment and to act as ancillary componeat suppliers to
medium-scale and large industries. The strengthening of the
small industries should include small- and medium-scale
foundries, forge shops, common engineering facilities, upgrading
of production facilities, provision of appropriate materials

at reasonable prices, establishment of suitable training
programmes and introduction of co-operative marketing arrangements.
Provision of credit on soft terms and institutionalized
research and development support in terms of improved designs,

drawings and prototypes would also be required,

In the promotion of medium-scale and large industiries manu-
facturing powered agricultural machinery, measures were needed
to develop ancillary and supporting industries that would
establish a solid industrial base and links with small-and

medium-sized industries.

C. NECESSARY TECHNICAL/ENGINEERING INSTITUTIONAL BACK UP SUPPORT

89.

In principle, with due consideration to the fact that engi-

neering industrial status is primarily at blacksmith/rural

family unit levels and at small/medium scale industry levels

in Africa, the two necessary technical/engineering institutional

back-up support are in the areas of:

-~ engineering design, development, adaptation with emphasis on
industrial liaison and transformation of applied R+D into
commercialization; .

- common engineering services including raw material bank,
tool room services, industrial ongineering/technical services

including engineering design, machinery selection, process

planning and trouble-shooting.
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%. Considerirg the engineering design and development aspects,
the following two para.ll_lel approaches are necessary:

strengthening of existing national agricultural sachinery
institutions in engineering design and technical service to
industry. This will require a new approach. The classical
work on "testing and so—called field adaptation and

never ending testing" should stop. Although, these insti-
tutions are with Ministry of Agriculture, there is a need to
inject new blood and strengthen to make them capable to

act as a bridge between application ani manufacture, This
will call for strengthening their capabilities in mechanical
engineering design and industrial extension.

strenthening existing mechanical engineering imstitution

(for example metal working development centres, mechanical
engineering depariment of universities, etc.) to undertake
agricultural machinery design and development in co-operation
vith sgricultural engimneering institutions and mamfacturers.

N. Regarding common engineering services, these will serve the
total engineering industry, including agricultural machinery
sector. There is a need to strengthen existing units and/or

establish new ones.
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ELEMENTS OF UPGRADING PRODUCTION FAGILITIES:

(requiré;ehfs‘at’(a)'blaéksmith/rural units level,

(b)'froh:Eiacksiifﬁ/ruralnunit to small/medium scale level and
(c¢) from small/medium scale to medium/large scale level)

Note: l upgrading within upgrading from
" present - level ? present level to next
level
Elements Blacksmith/ Small/medium Medium/large
Rural Family scale industry industry
Worker/Ownership
Units :
1. Product - requires im- ~ requires ~ requires insti-
design proved proto- applied R+D tutional support
' types and re- institutional on licencing
levant assis- support
tance
2. Material ‘= requires pro-- - requires pro- - requires provision
required vision of carben vision of mild of steel-medium ard

steel, wood, hard- steel, cast iron,
ware, sheet metal carbon steel wood,
and sections sheet metal,
(material ENI sections, paints
series, scrap and some subcon-
material, etc.) tracted components
(material ENI, 8,
16, 32, 42 and
castings grade 16,
17)

high carbon, free
cutting and forge
steel; casting -
grey malleable,
nodilur and non-
ferrous castings;
sheet metal and
sections, paint,
boughout semi-
finished and fin-
ished components:
imported components
both semifinished
and finished, hard-
ware and componente
from ancillary
industries (material:
EN1, la, 8, 16, 24,
32, 42, 46, Ms 16,
18, 20 SWG; castings
grade 17 etc.)
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Elements
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ment
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Blacksmith/
Rural Family
Hbrker/bunership
Units

- requires intro-
duction of basic
techniques, but
retaining rural
environment and
traditions

4. Production - application of

techniques

5. Machine
tools

simple powered
machinery, simple
jigs and fixture
and basic heat-
treatment etc,
necessary

- small hand tools
such as hammer,
anvil chise, hack-
saw, small coal
fired furnace with
hand-operated
blower, pedal-
operated grinding

: ;

Small/medium
scale industry

- normally on -
line management
ownership based
on individual
or partnership
has to be streng-
thened through
institutional
training

~ application of -
Jig and welding
fixtures are
common. Prodaction
techniques are
more job basis with
minimum batch size.
Heat-treatment,
precess planning,
method study stan-
dards and quality
control etc. at
elementary levels,
Need upgrading.

-~ some manual opera- -
ted equipment plus
power-operated
conventional ma-
chine tools, wel-
ding units, limited
inspection equip-
ment, electrical/

wheel and occasional coal/oil fired fur—

use of bending,
drilling equipment

naces, some heat-
treatment, are ne-

when power available cessary. -

when necessary.

- need supporting in-

- need upgraded simple dustries such as
production equipment,foundry, forgeshop,

and common engi-
neering facilities.

Medium/large
industry

requires well- de-
fined management
system with hori-
zontal and vertical
inter-action, ad-
ministration, finance,
production and
marketing are major
departments

based on batch or
continuous pro-
duction system, appli-
cation of process
planning, settling
up of standards,
quality control,
production control,
cost control and
common and essential
wide application of
jigs, tool fixtures,
welding fixtures are
essential.

conventional powered
machine tools and
equipment plus semi-
automatic and special
purpose machinery.
Also tool room ma~
chinery, gear cutting,
heat-treatment,
painting, fabrication
equipment are neces-
sary,

Need upgrading local
technical capabilities
i selection of ma~
chine tools and ne-
gotiations with
supplies.
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cont’id,

Elements Blacksmith/
Rural Family
Worker /Ownership
Units

6. Supporting -~ introduction of

production improved simple

facilities facilities for

(within the heat-treatment
plant) and some quality
control necessary

. — Needs hardware

1. g:;;:)::ing industry, wood~
industries working industry

and supply of
proper steel and
scrap iron
required

8. Marketing - needs development
of co—operative
institutional mar-
keting, in addi-
tion to present

direct sales to
farmers

9. Financial
assistance

- as very little
assistance from
the financial in-
stitutions avui-
lable now, they
suffer from inade-
quate working ce~
pital. needs fi-
nancial institu-
tional support.

ment and quality
control/inspec-

tion facilities

necessary.

- Need establish-

ment of common
engineering and
technical service
facilities for
smell/medium scale
industries

- needs foundry,

hardware industry,
special component
industry, such as
disc, high carbon
stee? tines etc.,
and also jigs and
tool manufacturing

- through wholesale

distributor or
directly to far-
mers.

- needs assistance

in marketing and

strengthening of
distributio;:?

service systeas,

- as at present

limited finances
available froa
private souroes

or govermmental
institutional
loans, there is a
need for sxpansion
of this prograume.

Small/medium Medium/large
scale industry industry
—_—
- some heat-treat- - heat-treatmoent

quality control
inspection are
an integral part
of large scale
industry

needs foundry

(ferrous, grey
malleable, spheroidal
iron and non-ferrous )
forging and die
casting, gear cutting
and transmission shaft
mamfacture, special
sheet metal compo-
nents, rubber parts,
electrical items,
paint, etc.

needs strengthening of
agents, national
distributorn with
some/adequate faci-
lities for spare

parta suprly and after
sales service.

needs strengthening
of spare parts supply,
repair and mainte-
nance and training
programme.

need significant
domestic private
capitel, national
financial insti-
tutional and govern—
mental loans,
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Elements

10. Financial

assistance
cont.
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Blacksmith/
Rural Family
Worker/Ownership

Units I————-————%

- mainly depends
on local money
-lenders with

high interest

rates. -

~ there is a need
to give more
attention to
establishment
of rural fin-
ancial insti-
tutions to as-
sist these small
units to deve-
lop rural
entrepreneurship.

Small/medium
scale industry

!

- working capital

from banks
against inven-
tory security
there is a need
to strengthen
small scale ind,
development
corporations/
institutions and
link the finan-
cial institu-
tional activities
to promote this
sector.

Medium/large
industry

- international

institutional
finances and .
equity and equity
participation by
foreign collabo-
rator arec the main
sources of finances.
Working capital
through banks
against raw material
stock, inventory
and work in pro-
gress.

there is a need for
international finan-
cial assistance in
this sector.







