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EXPLANATORY NOTES 

A full -,top '..) i-, usi.~d to indicate decimals. 
A comma (.) is used to distinguish thousands and millions. 
A slash (. ) is used to indicate .. per"·. tn; exam pk t. a = tonne-, per annum. 
A slash hctw1:cn dates (for exam pk. 19 79 811) indicates an acadcm ic. crop or 

focal \t::tr. 

A dash hctwccn ·iatc•. (for cxampk. llJi0-1479\ indicates the full pcri~ld. 
inc!ulling the beginning. and end years. 

Rdcrcnccs to doli:trs 1S) <!re to United S!atcs dollars. 
Rckrenccs to rupees ( R-,) arc to Indian rupees. In Octohcr 1978 the valu~ of 

the rupee in rclatiori to thi: Jollar \\Cis Si = Rs 7.90. 
The ·.rnrd hillion mcar.s 1.000 million. 
The we, rd lak h means i 00.000. 

The following notes apply to tanks: 

Three dots ( ... } indicate that data a;c not available or arc not sepa
rately reported. 
A dash ( -) indicates that the amour t is nil or ncgligihk. 
A hlank indicates that the item i-, nnt applicahk. 
Totals may not add prcci,ely hc-.:ausc nf rounding. 

In addition to the common ah~rL\iations. svmhols and ti:rm:, and those 
accepted hy the International S'tstcm of Units (SI). the follo\I. ing h:.i\L' hi:cn 
useJ. 

Ecm1omic and commercial terms 

The monetary unit in the Philippines is the peso ( P ). 

EUDP Egypt Urban Development Programme 
GOP gross domestic product 
hp horsepower 
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research and devehpment 
Swedish kro!lor 
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Organi7..ations 
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Industrial Training Institute (India) 
Regional Trading Corporations (1Jnited Republic nf 

Tanzania) 
Small Industries Development Organization ( l'nited 

Republic of Tanzania) 
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The cmin'pt of 11ppropriarc reclmology 1nl\ 1 ·il'1n·d as hcing the 
reclrno!ogy mix comrihwing most ro economic. social and n11·ircJ1ll11t'llfal 
ohjecrin·s. in relation ro rt'\ourcc c11clmn11c11r' and n mclirion'i of applica
tion in e11clr l·oumry. Appropriate tec/11wlogy u·m srn· .... ed a' hcing a 
dynamic and .flexihle conn•pr. u·hich 111mr hi' rnponsin· to 1·11ryi11g 
cmulirions ancl changing siwmion'i in c/~ffercm cowurin. 

Ir u·as co11siderecl rhar. "·irlr "·iclely din·rgelll comiui111H in dcn·loping 
cow;rrie'i. 110 sin,l'le paucr11 of reclmology or recluwlogie' could hc con
siderecl 11.'i heing approp1:iarc. am/ that a hmm/ 'ipt'dru111 ,~,. ft•chi111login 
should he exa111i11ed a11cl aprlied . ..\11 imporram m·en:ll ohicctin· u( 

appropriate tt•cl111ologica/ clwin u·ould ht• tire achit•i·t•mem of' grelller 
ft•clmologil'a/ w(f-rt'licmn· and incrt•asecl domestic rec/1110{, ·gical capa
hiliry. wgerlza u·irlz ji1/fi/me11: of 01/wr clt'l'clopmemal goal\. Ir u·a, noted 
that, in 111osr cltTt'lopin.~ cowrtries. a major den·lopmell/ ohjectin· int.\ to 
pr<H'ic/e acleq11m.· t•mpu1_n11e111 opporrwritie.\ and fi1((il111em of hmic 
socio-en111omic lieeds of the poort•r cu1111111111itin. mosth resident in rural 
area-;. Ar the same rime. somt' den·loping coumrie.\ 1\'Cre }ttct'd 1\·irh 
COllSitft•rahle slzortllg!' of' 11lllll/Wl\'t'r rt'.\OUTCt'\; ill .'i011lt' o!/r,·r l t/.'i<"i. 

gre~1ter cmplunis u·as e.ucntial in llrt'tl.'i of urhan co11n·111rario11. Tire 
uppropriare pall em of reduwlo~ical choil't' and applicario11 1\'t mid need 
ro he clererminecl in rlrt• comexr of .mcio-enmomic ohit•crin'.\ and a gin·n 
set of ~·irnmr.mmces. Tire sl'!t•Uimr and applicatio11 of appropriate rcdllio

logy would. therefore. imply the U'it' of hoth large-sc aft· tcclmologit'\ 
ancl lnn·-cosr .mwll-scale t<'clrnologin clc•pemft·nr 011 ohjt'ctin'.\ in a gin·n 
set of circ1111rstcmn•s. 

Report ,,f the Mini,tcrial-lcvcl ~kcting. lnt,·rna
tional forum on Appropriak lndu,trial T ci:hnol1~g~ 
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Fore\\·ord 

As part of its effort to foster the rapid industrialization of developing 
mun.tries. the United Nations Industrial Development Organization (UNIOO). 
since its inception in 196 7. has heen concerned with the general prohlcm of 
developing <1!"1d transferring industrial technology. The Second General 
Conference of UNIDO. held at Lima. Peru. in March 1975. gave L1NIDO the 
specific mai1date to deal in depth with the subject of appropriate industrial 
technology. Accordingly. UNIDO has initiated a concerted effort to de\-clop a 
set of measures to promote the choice and application of appropriate technolog~ 
in developing countries. 

Appropriate industrial technology should not he isolated from tht: gi:ncral 
development objective of rapid and hmad-haseJ industrial growth. It i-. 
necessary to focus attention on hasic industrial development strategics anJ 
derive from them the appropriate technology path that has to he taken. 

The Lima target which. expressed in quantitatin~ terms. is a 25 pt.:r cent 
share of world industrial production for the developing countries by the year 
2000. has qualitative implications as well. These comprise three essential 
elem~:nts: fulfilling hasic socio-economic needs. ensuring maximum 
development ot human :csourn.·s. and achieving greater social justice through 
more equitahlc income d1strihution. Rapid industrialization doc-. not conflict\\ ith 
these aspirations: on the contrary. it is a prercqui-.itc to realizing them. But. in 
questioning the hasic aim-. of development. \\e also question the ha ... ic 
structure of industrial growth and the technology pattern-. it implie-.. 

Furthermore. it is e,1sy to sec that the -.tructure of industrial growth tl.;1t 
should he cn,i-.agcd and the corresponding structure of technology tlm\-, -.hould 
he d1llcrcnt Imm what the:; arc today: a frc..,h approach is called for. rhi-. doc-. 
not mean that the flow of technology to the modern sector and the application pf 
advanced technologies arc unnecessary. On the contrary. it is essential to 
upgrade the technology base in general. and it is ohviou-. that to prmide ha~.ic 
goods and -.erviccs. there arc sectors llf indu-.try where advanced or imprmcd 
technolOI!\' is clcarlv necessarv. It would he difficult to cnvisal!C a -.ituation ._.. . .. ._ 

where the dynamic influence of modern technology is no longer availahlc for 
industrial growth and development in general. However. an examination of the 
basic aims ot industrial devdopment leads to the conclu-.ion that there mu-.t h~ 
greater decentralizat;on of industry and reorientation of the design and -.tructure 
of production. 

Such decentralized industrv in the developing countries calb for 
technologies and policy mca-.ures that often have to he different from tl111-.e 
dcsigncJ for the production of items for a different environment. 1:1at of the 
tkveloped countries. A-. a result. there i-. a two-fold. or dualistic. approach to 
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need to he not only interrelated hut also integrated. 

In approaching the question of appropriate industrial technology from an 
examination of basic developmert needs. a mechanism is necessary to link and 
integrate appropriate indu.•trial technology to the overall den: lopment prrn:es~. 
Through such a process the concept of appropriate industrial technology could 
he placed in the mainstream of the industrial development effort. 

It is hoped that these monographs will provide a hasis for a hctter 
underst<l.nding of the concept a;1d use of appropriate industrial technology and 
thereby contribute to mcreased co-operatipn hetween developing and 
developed countries and amcng the developing countries themselves. 

It is al~o hoped that the various programmes of action contained in the 
mertographs will be considered not only hy the forthcoming meeti11gs of the 
United Nations Conference of Science and Technology for Devebpmcnt and 
UNIDO III but also hy intcres~ed persons working at the intcr;·ace ova the 
commg years. 

\II 

Abd-EI Rahman Khane 
:'.ffntli\·c /)irccror 



Preface 
To focus attentilln on issues involved in choosing anci dpplying appropriate 

technolngy. UNIDO organized the International Forum on Appropria!e 
Industrial Technology. The Forum was held m two parts: a 
technical/official-level meeting from 20 tn 24 Nc,vcmher 1978 ai New Delhi and 
a ministerial-level meeting from 28 to 30 Novemher 1978 at Anand. India. 

In response to a recommendation of che ministerial-lcvd meeting. UNIDO. 
with the help ot a generous contrihution '"ly the Swcdi.~h International 
Devclr.pmcnt Authority. is puhlishing this series of monographs hased mainly 
on documenis prcpdrcd for the technical/official-level meeting. Ther'-! is a 
morn.graph for ca:.:h of the thirteen Working Groups intn which t~e m;:etin!! was 
divided: one on the conceptual and policy framework for appropriate industrial 
techn~llogy and twelve or the following irdustria! sec.:tors: 

Low-cost trans~Ht for rural areas 
Pa, :er r,roducts and small pulp mills 
Agricultural machinery and implcm(nts 
Energy for rural requirements 
Tcx·.ilcs 
Food storage and processing 
Sugar 
Oils and fats 
Drugs and pharmaceuticals 
Light industries and rural workshops 
Construction and building materials 
basic industries 

The m(1110graph on the l.'.onceptual and policy framework for appropriate 
industrial technology also includ-.:s the hasic part of the report of the 
ministerial-levci meeting and some papers whi,_h were prepared for the Second 
Consultative Group on Appropriate Industrial Technology, which met at 
Vienna. 26-29 June 1978. 

I iii 
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PART ONE 

Issues and considerations 



Note by the secretariat of UNIDO 

INTRODUCTION 

The pattern of industrialization fo!lowe<! hitherto in most developing 
countries has generally resulted in a l'!igh degree of industrial concentration in 
metropolitan and urban centres in what is referred to as the centralized-urban 
pattern. In several countries, small poc~ets of industry have grown. often 
oriented to the needs of urban consumption. Although significant import 
substitutions and exports of processed products by certain countries have 
developed, industrialization has had very little impact on rural communities. 
which represent the bulk of their populat;ons. The trickle-down effect of 
industrialization has been limited in terms oi the spread of industry and in
creased unempioyment, and purchasing power in the rural areas continues to be 
low. Urban migration is not only causing greater pressures in industrial centres 
but may result in serious imbalances between the large agricultural and rural 
sector and the small. centralized-urban industrial sector in many of these 
countries. In this context. it is necessary to ensure that the benefits of 
industrialization are distributed as brnadly as possible through the population by 
means of an industrial strntegy specifically directed towards greater dispersal of 
industry to the rural areas in a dispersed-rural pattern. 

Such industrial dispefs:tl is both complex and difficult. The establishment of 
a factory in a metropolitan centre with the nec.:-ssary infrastructure and other 
facilities is much easier than spreading industrial planning and operations over a 
wider geographical area. Apart from basic infrastructural elements such as 
energy and transport, the necessary .technological infrastructure must be created 
in terms of entrepreneurial capability. growth of skills and the like. 
Furthermore, in the past, productive capacity was adapted !O a set of 
circumstances quite different from those of the present in terms of investment. 
products, scale of production, and training programmes. Despite it:; complexity. 
however, greater industrial dispersal may necessarily have to be undertaken in 
most developing countries if basic socio-economic needs such as those for 
greater income and employment in the larg<!r rural communities. arc to he 
adequately met. 

With the great variation in factor conditions, levels of growth and 
socio-economic situations among the developing countries, the nature and 
extent of industrial dispersal and the range of industrial activities to he 
undertaken in their under-industrialized reg~ons would vary considerably. For 
examp!e, a fertile agricultural region might concentrate on food processing and 
the production of agricultural equipment and inputs. Pasture areas would 
present Jreater possibilities for industries related to animal husbandry such as 
dairy products and leather. Coastal regions may concentrate on fishing and !he 
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exploitation of marine resources. Apart from the variation in local needs and the 
necessity to upgrade local skills and crafts. the nature and pattern of such 
industrial activiti~ could also cover a wide range. such as: 

(a) Repairs and ~rvicing of machinery <md equipment: 
fh) Tile estahlishment of .. frx)t-!oose .. industries. i.e. those with low 

capita! requirement!' anct volume. but requiring much labour with rdatively 
simple skills: an example is the manufactt•re of ready-made clothing to meet 
local needs: 

(c) Setting up p;-ocessing units for both perishable and non-perishable 
local produ~e: 

( d) The production of simple agricultural equipment such as farm 
impiements and pumps: 

(e) The manufacture of products to meet local needs. sut:h as building 
materials, clotn and shoes: 

(/) The production of components and products for the organized urban 
industrial sector. 

Maintenance and repair. for example. offer considerable potential in most 
coun£ries. In several developing countries, transport and agricultural equipment 
:sin use that must be taken to distant urban centres for repairs or servicing. Such 
functions could be performed locally, which would increase local technological 
capability. lr.<~ foot-loose industries lend themselves to greater decentralization. 
either for the whole or part of a production process. A number of local agricul
tural products could obviously be \\'holly or partially processed where they are 
grown. Various farm implements such as ploughs. sickles. knives and spades can 
be produced cheaply and competitively. if an adequate supply of basic materials 
is assured. Certain functions, such as welding and casting. could al!io be under
taken in rural areas. Items such as barbed-wire, fencing. poles and wire mesh 
couJt:f be produced locally, if certain simple equipment and a supply of raw mate
rials could be assured. A number of components and products of various degrees 
of sophistication could be manufactured for the organized urhan sector. if the 
necessary skills c~uld be developed and certa;n basic facilities provided. 

Generally speaking, industrial dispersal prese11ts significant possibilities for 
the productior. of a wide range of goods and services, not only those directly 
related to local production and consumption requirements but also interlinked 
with the overal! needs of the centralized-urban industrial sector in these 
economies. It is essential. however. that a proper technologic1I base be created 
for the effective growth of the rural industrial sector if industrial dispersal is to 
be dealt with comprehensively. 

Apart from providing the basic infrastructure in terms of energy and 
transport, which may themselves prove to be significant constraints, it is 
necessary to consider the technological infras1ructurc that would be required, 
together with its institutional base. The concept of Rural Workshops or 
Industrial Centres (R WIC) should be considered in this context as a nucleus for 
building the necessary tl.!chnological base for a programme of rural industrial 
growth. Such RWICs could vary significantly v.rith local conditions and potential, 
but basically they could provide the necessary nasc and technological stimulus 
for initiating and developing industrial activities. 
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I. OBJECTIVES 

The objectives of R WI Cs include: 

(a) Providing a base for lhe spread of knowled(!C of industrial operatiPns 
and the •JSe of modern toCl!s and simple equipment: 

(b) Serving as a nucleus for producing a wide range of prnduccs ror local 
consumption and use; 

(c) Assisting rural artisans in upgrading local techniques. a1id relating 
these to the use of modern tools and techniques: 

( d) Providing common equipment and ser.'ice facilities for the 
maintenance and repair of agricultural and other equipment in local use 
includi:1g transport equipment. diesel engines. j.mmps. electric motors etc.: 

(e) Providing training in skills for the production of components and 
products required by the centralized-urban industrial sector; 

(f) Initiating ada!Jtation and innovations of existing techniques and 
processes. 

While such RWICs would provide the institutional infrastructure for the 
growth of local skills, they could also serve as nuclei for rural industries adapted 
to local requirements and resources. 

Location 

The location of RWICs would depend on the resources and conditions in 
each region. This would initially need to be related to their spatial and economic 
structures. Centrally located villages or village market centr.:s could be suitable 
iocations. Obviously, an RWIC should cover a cluster of villages. a,; far as 
demands for service and production functions arc concerned. The number of 
RWICs would depend on the extent of resources. Whether a beginning could he 
made with a few units. which could serve as pilot and demonstration units. 
would need to be considered in the context of particular countries. 

lm·estment requirements 

The establishment of R WI Cs would need to be related to the specific 
objectives to be achieved i-t particular cases. Some could be relatively small 
units, with investments of less than $10.000, functioning initially as .repairs or 
maintenance units or as training facilities for upgrading of rural artisanal skills. 
There could also be a fairly large multipurpose unit. with certain I asic 
machinery and equipment. The nature of machinery and equipment coJld he 
adjusted to local production and service requirements. In certain units it may 
also be necessary to provide a cast-iron foundry to provide si .... ..,le light-weight 
castings. In other instances, more equipment may be necessary for metalworking 
and machining or for woodworking. Appropriate combinations would need to 
be considered, based on local resource factors and endowments. 

Pallerns of financing 

The initial finances for setting up RWICs would need to he provided hy the 
state. Governmental agencies could either set up the units directly, hased on a 
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to harness and develop iocai potential and skills. the management and 
operations should be entrustc:·d to l<x:al agencie::;. with state orgamza:ions 
providing the necessary training a.id technical expertise. The role oi state 
agencies would need to be cardully delineated as there is a likelihood of such a 
programme becoming unduldy government controlled. At the same time. initial 
financing and training would need to be provided by government agenci~s. One 
alternative could be to entrust management and operation:: to local co-operatiws 
or other local authorities. with state agencies providing: 

(a) Initial funds. either on medium-term or long-term loan:; or with 50 per 
cent or more of initial investment in the form of grants: 

(b) Training for personnel in operating skills and in elementary 
mangement techniques; 

(c) Skilled technical personnel in particular trades for varying periods. 

It is important that RWICs be primarily viewed as e~sential infrastructure 
for technological growth in rural areas. While they 1m.y prove economic:~;1y 
viable over a period of time. these units should be judged only from the 
viewpoint of commercial profitability and as industrial units that should yield 
high returns. The gestation period for l<x:al skills would vary from region to 
region but may be quite long; a flexible approach may need to be adl>pted in 
applying standards of commercial profitability to such units. 

The size and nature of operation of RWICs would also vary from regior. to 
region and would need to be related to the factor situations and potential of each 
area. Their growth could also be suitably phased so th:>.t subsequent expansion 
could be related to the growth of local skills and capabilities. 

lnterlinkage with extension services 

The concept of R WI Cs is principally intended to provide a nucleus and 
technological base for developing local skills and capabilities and to serve as 
catdlytic agents for the growth of rural industries. Such RWICs would obviously 
not be a panacea by themselves and would need to be closely integrated with 
field extension services. An effective extension service constitutes a prerequisite 
for rural industrial growth. Such services should include: 

(a) Surveys on industrial potential in particular regions. in consultation 
with local agencies and representatives; 

(b) Assistance in determining the viability of projects in such terms as 
potential demand and size of investment; 

( c) Providing technological information and expertise regarding 
technological alternatives as related to local resources; 

(d) Assistance in securing credit, obtaining machinery and equipment. 
ensuring regular supplies of the processed materials required, and in marketing 
and distributing the products. 

Technological assistance provided through extension services would often 
need to be multidisciplinary and require close linkage with R and D institutions 
that specialize in particular branches of production. The establishment of 
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st.ch centres and field extension services would be especially important. Basic 
manat,;\!rial expertise would also need to be provided through extension services 
pro·1iding guidance in furn·tions such as bo )kkeeping and labour and rr:ateria; 
costing. Such expertise could also b~ provided through field institutions and 
units of banking and crt!dit agencies. The degree of linkage between the R WI Cs 
and industrial extension services would depend on particular situations. In some 
instances the RWIC could be wholly integrated with the extension service 
facii.ri.:s; in other cases. however. the RWIC would concentrate primarily on 
training and certfiin production functions supplemental to extension ~ervices. 

RW/Cs and industrial estates 
In several developing countries, industrial estates have been set up to 

provide certain hasic facilities to small-scale enterprises. Such facilities pw" ided 
by es~ates range from the basic infrastructure, i.e. work sheds at nominal rental, 
tr, various common service facilities, either for a particular industrial sector or of 
a multipurpose nature. The purpose of industrial estates should be extended to 
rural areas to provide basic infrastructure and other facilities to rural 
entrepreneurs. Rural industrial estates would. however, neeli to be closely 
interrelated with RWICs. While the latter would principa:ly ~erform training 
t\lgether with certain production function, rural estates would provide the basic 
physical facilities for i ural industrial units which must be located outside rural 
households. Thus, rural industrial estates could be set up gradually and 
established as extension~. to RWICs. The production functions of the latter 
would have to be effectively co-ordinated with activities undertaken in the 
industrial estates through the industrial extension services. 

Policy package for rural industries 

Apart from RWICs supported by an efficient extension service and rural 
industrial estates, a comprehensive policy package would need to be introduced 
for effective rural growth. Such a package would have to include: 

(a) Provision of adequate credit for initial investment and working capital 
through field units of banking and credit institutions, including arrangements for 
the hire-purchase of machinery and a liberal and sympathetic interpretation of 
the credit-worthiness of rural entrepreneurs; 

(b) Financial incentives equal to, if not greater than, those provided to 
organized urban industry, such as the provisim1 of energy at suhsidized rates. 
liberal tax allowances for specified periods, ta.:iff rebates and direct capital 
subsidies for industrial units located in underdeveloped and rural areas; 

(c) Assured supplies of processed materials such as steel or yarn; 

( d) Preferential purchase of the products of rural enterprises by 
governmental agencies; 

(e) Possible reservation, for specified periods, of production capacity in 
certain sectors for units located in rural areas. 

In several developing countries, the present industrial policy pattern has 
tended to favour organized urban industry and basic facilities. Fiscal and other 



incentives have ofL·n m!H!a!ed :!g;!!ns! rnr=.i :nu~:; .rial c1:,::, prises. Thi:; poiicy 
pattern should be reoriented m favour nf industries. i-.uticularly small-scale 
units. located in rurnJ :!"eas. Eqltal facilities and rncentives might !hemsc!ves not 
be sufficient: prc!crential fisc:<ii :!nJ other ii!centives would be required. In some 
sectors. it may also be necessary to rese,ve additional production capacity for 
rural-b:isec.l enterprises for partiru;ar periods. m tile way of the infant industry 
argument. Such a policy of reservafion would. however. have to be carefully 
d-.!signed and related tG specified periods. in order to ensure competitiveness of 
ruii!lly b~sed units in both the domestic and export markets. 

If. SELECTION OF TECHNOLOGY 

B~~ides institutionc.I facilities and policy measures for rural industrial 
gnrn·th, developing cou11try institutions would need tl' select suitable techniques 
for various production activities in the rural sector and ensure adequate 
dissemination of information regarding appro!>riate alternatives. ll,is would 
necessitate. in some cases, the upgrading of existing techniques and processes. 
wh~::h could be undertaken in the RWICs or national Rand D centres. In other 
ca~es. foreign technologies formerly used. hut now discardE-d in favour of more 
capit~l intensive techniques because of rising labour costs. may prove 
appropriate to the needs of rural-llascJ indtlstries in developing nations. In 
certain instances. appropria!e technology for units in the dispt·rsed rural sector 
may be available in other developing countries or can be acquired from 
medium- and small-scale enterprises in developed countries. 

While the appropriateness of particular technologies should he assessed in 
the context 0f local conditions and circumstances. certain hroad criteria which 
would be generally applicable in tht :;election of appropriate technology for the 
dispersal rural sector would he the following: 

(a) The technology should he labour-intensive rather than 
capital-intensive; 

(h) Production should usually he undertaken in sma!l-scale and household 
units. involving lower investment outlays. although large-scale production using 
labour-intensive techniques wo:.ild be fully corr 'latihle; 

(c) Production w0uld he geared to local resources and skills: 

(d) Products should he related to local needs and purcha~.ing power: 

(e) Production units should be located principally in rural areas. 

National institutions in developing countries would need to identify and 
evaluate alternative techniques for the dispersed rural sector ;1gain"'t the above 
criteria and such other local conditions and circumstances as may hi.! applicable 
and must thereafter provide an adequate now of information in respect of: 

(a) Products, product design and '\pecifications etc.; 

(h) Production techniques and processes. including details tegarding such 
processes and their applicability in particular sitmttions; 

(c) Adaptations necessary to suit local conditions and circumstances. 

Assistance should also he provided hy SoUch institutions in the acquisition of 
such technologies hy rural enterprises. Such technological information would 
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RWICs and extension services for dissemination to potential units. The RWICs 
should in tum provide information and experience regarding such techniques 
and their use in conjunction with local adaptations. and innovations. 

It is necessary that a national inventory be inadc of technologies 
indigenously available. pa1ticularly those applicable to the dispersed rural 
sector. together with adaptations and innovations developed in R and D 
institutions and. over a period of time. in the R WI Cs. Such an inventory would 
high!ight the requirements of upgrading in particular cases and identify 
technolo~ical g.aps which need to be covered. This task could be undertaken by 
the nati-.m2l institution dealing with technologv and R and D. 

III. PROGRAMME OF ACTION 

The effective growth of rural industry and technological skills and 
capabilities in the rural sector would necessitate a l:omprehensi\e programme of 
actioil. both on the part of developing country Govt·rnments and within the 
framework of international economic co-operation. Such a programme shou!j 
cover the following aspects at the national level: 

(a) Significantly greater resource allocations would be neccessary to 
provide basic infra-;tructure facilities. such as enagy and transport. for 
non-urban areas; 

(b) To develop technological capability in the use of modern tools. 
equipment and production techniques in the rural sector. RWICs would need to 
be set up in selected rural locations. While the detailed nature and strucoire of 
such RWICs would be related to local conditions, alternative multipurpo!->r or 
sectoral models could be considered for adaptation; 

(c) The phased establishment of RWIC!-> should be accompanied by an 
effective industrial extension service for technological information. guidance 
and assistance in setting up rural production units, which would also he taken up 
in a phased programme in each country; 

(d) The programme of RWICs should be supplemented hy th"· 
estahlishment of rural industrial estates. providing hasic infrastructure and 
physical facilities for rural producl;on units; 

(e) A proeramme to extend credit facilities to meet the fixed and working 
capital needs of rural industrial units should be channelled through the field 
units of hanking and credit institutions; 

(j) Compreht:nsive policy packages should be prepared in the context of 
particular countries, their objectives being to achieve greater dispersal of 
industry into rural areas. They should provide fiscal and other incentives, 
togeth~r with other essential facilities; 

(g) lnstitutinnal facilities would need to be set up for: 
(i) Identifying and evaluating alternative technologies that can he 

appli~d in the dispersed rural sector; 
(ii) Disseminating information on such techniques and processes 

considered most appropriate in particular sectors; 
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(iii) As:sisiing in the acquisition of such tcchnolog1es by user R WI Cs and 
rural enterprises: 

(iv) Monitoring the absorption. a(1aptation and innovations rdating to 
such technologies in RWICs and user rural enterprises. 

International economic co-opuation in this field would need to cover the 
following aspects: 

(a) The resource requirem!'!nts for the establishment of RWICs. even on a 
modest scale. would be very significant. Assuming an average cost of $25.000 
for machinery and equipment alone for each. the C.;)St of such equipment for 
even 100 of them in different developing countries. which could barely serve as 
pilot and demonstration centres. would come to $2.5 million. Such machinery 
and equipment could be supplied from both developed and industrially 
advanced developing countries: 

(h) Greater inflow of suitahle technology should be encouraged between 
medium and small enterprises in develop~d and industrially advanced 
developing ccuntries on the one hand and rural-based industrial enterprises in 
other developing countries on the other. This could be channelled through 
national technology institutions or through international agencies such as 
UNIDO. A suitable framework of incentives could also be developed to 
encourage such transfer: 

(c) Greater exchange of information and experience could take place. 
particularly between developing countries, regarding: 

(i) The application ;md use of alternative technologies in different 
branches, with special reference to rural-based industry; 

(ii) The experience of industrial e::<tension services and industrial 
~states in rural areas, including training programmes for rural 
art; sans. 

As and when RWICs are set up, the exchange of information and 
experience regarding their functioning would also be very useful. 



Report of the Working Group 
There can be no industrial transformation in the rural areas of developing 

countries without a massive transfer of new appropriate technologies to these 
areas and significant improvements in the efficiency and productivity of the 
technologies now in use. The approach should be an integrated one: that is. it 
should: 

(a) Generate appropriate technologies; 

(b) Estal.Jiish a technology delivery system to ensure. not only the 
introduction of appropriate technologies but also the fulfilment of their 
infrastructural and organizational requirements; 

(c) Above all, provide sustained poiicy support, at least in the initial stages 
of development. 

Evaluation of appropriateness of a technology 

Technologies evaluated for appropriateness are either already in use or 
new. With regard to technologies in use, the objective should he ,n improve 
their efficiency and productivity without transforming their basic characteristics. 
Then the transition to more efficient technologies would be easier. With regard 
to new technologies, each technolugy must be assessed to determine its 
suitability and acceptability in the context of the local factor conditions and 
circumstances. The broad criteria ~enerally applicable in the selection of an 
appropriate technology are the folbwing: 

fa) It should he amenable t~' wide dispersal in the rural areas; 
(b) It should be compatible with local skills and factor endowments; 

(c) It should be essentially labour-intensive rather than capital-intensive; 

( d) The capital cost of the technology should be within the means of the 
average rural entrepreneur; 

(e) The product should fit into the local demand and consumption pattern 
and the rural people should be able to afford it. Not only should the technology 
selected for promotion be appropriate for the specific situation, but also it 
should evolve standards that would facilitate mass-production 
(commercialization) and easy adaptation. Also, R and D capabilities and the 
flow of information with regan.! to the products, product designs and 
specifications would need tn be greatly augmented to sustain a programme of 
rural iridustrialization. 

Selection and promotion of appropriate 11ew industries 
Rural industries that can be estahlishcd by new entrepreneurs should 

include: 

II 
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Industries linked to agricultural by-products (tanneries. animal feeds) or 
inputs (fertilizers. pesticides) 

Consumer-product industries 

Subcontracting industries 

Industries linked to agricultural by-products would be Sl)mewhat difficult to 
ir. :roduce. Standard equipment may need to be adapted or modified. In some 
cases. new eq11ipment would have to be designed. Three suggestions are: (a) 

seek the services of experienced engineers: (b) utilize academic resources for 
assistance: (c) encourage highly skilled non-academics to try and sol·. e simple 
problerr.s. 

Another problem is obtaining the co-operation of the landowner farmers 
and the new rural entrepreneurs in setting up such industries. Co-operatives of 
farmers and marginal entrepreneurs ~.'.ay perhaps be a better form of 
nrganization in certain cases. 

Encouragement of industrie~ linked to agricultural by-products. if backed by 
appropriate regulation of the export of the products from the rural areas. would 
greatly accelerate the development of -processing industries based on such 
by-prodl.icts within the rural areas. 

The consumer-product in .... Jstries :h.·\t can be established in the rural areas 
vary from country to country and from region to region within the same country 
de;iending on the local demand, nature of agricultural products and by-products 
available and also on the raw material of consumer industries elsewhere. 

There is a tendency for large industries to be 'elf-sufficient and integ!'ated. 
To promote a subcontracting industry, therefore. tt.e following conditions must 
be met: 

(a) It should be technically feasible and economically viable; 

( b) The technology of the subcontractor must produce products acceptable 
in quality to t~.e principal industry with which it is structurally integrated: 

(c) Government testing centres must be established; 

( d) Payments to the subcontractor must be regular and timely and if 
necessary regulated by legislation; 

(e) Governments must take measures to encourage decentralization of the 
manufacturing operations of the larger integrated units. 

Although subcontracting is usually associated with the metalworking and 
engineering industries, it is equally applicable to other industries. These may 
include: 

(a) Collection and primary processing of raw mllterials for paper and paper 
products industries; 

(b) Linkages of tanneries and leather goods mar.ufacturers; 

(c) Extraction of vegetable oils, whereby the press cake from local 
crushing would be sent to larger industries for solvent extraction: 

( d) Primary prncessing of various agricultural raw materials so that larger 
units confine themselves to the production of final products only. 
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Any programme for rural industrial dcveh,prncnt would need hasic 
institutional infrastructure support in terms of training. extension services. 
financial assista11ce. organizational assistance. raw-material supplies. marketing 
services and ahove all the political will of the Government to promote rural 
industrialization. 

Existing scattered efforts should he co-ordinated to form a unified and 
consistent approach to the problems. Th~ role of large private industries is 
crucial. An example is afforded hy the District Industries Centres (DICs). hy 
which the rural industrialization policy of India is institutionalized. These DICs 
are staffed hy general managers with proven administrative capahilities. who are 
assisted hy specialists in economic studies. machinery and equipment. financial 
operations. marketing research and training. and small-scale and cottage 
industries. The DICs are provided with captive workshops staffed with 
personnel on loan from the large industries. Tax hencfits are given to larger 
industrial units participatin~ in the scheme. 

In ordei to reach the poorest in the society. there must he an adequate and 
cor,iprehensive extension s·~rvice and active involvement of the informal social 
ieaders in all aspects of the programme. The fin:ir'.:ing of small industries in rural 
areas may require the creation of special credit institutions to promote the 
programme. Government and large enterprises should pool their resources in 
financing pilot projects and plants. 

There arc several possibilities for financing the estahlishmcnt of institutions 
from international sources: 

(a) UNIDO (limited to technical assistance projects); 

(b) World Bank (comprehensive studies in which an appraisal team could 
be sent and the institutional development cmld be part of the loan component 
of a pilot projeCl); 

(c) Bilateral arrangements (with developed countries and between 
developing countries). 

With regard to assistance to small industries, free service is usually not 
taken seriously; a token fee. at least, should he levied for the services 
performed. Also, there must he a better linkage between technological and 
financial assistan~I!; a total package of assistance is important hl small industries. 

Consultancy organizations should he granted liberal tax benefits to 
encourage them to work for rural industries. 

When a small industry has been developed and is in operation. the supply of 
spare parts and maintenance aspects, such as engineering services, becomes 
crucial. The setting up of common service centres is a possible solution to ~;uch 
problems. 

An effective way of assisting small rural industries in places where there arc 
clusters of similar industries is the creation of common marketing services and 
outlets instead of outright government purchases of the production of such 
industries. · 

The training of entrepreneurs should he market-oriented, especially in che 
consumer industries, where the need arises for new designs to meet market 
dcmdnds. Institutions assisting industries shcwld try to increase the number of 



I./ 

entrepre'1eurs rather than the number of industries. While insti!utional 
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have proved more effective. 

Artisans should not. as far as possible. be moved from their origina! 
locations in market places to localized production centres of industrial estates 
ebewhere without proper preparai.ion. 

Among the limitations of government assistance felt by small industries are 
the instability and frequent changes of the procedural arrangements for getting 
such assistance. The system of taxation and laws with regard to small industries 
should be simplified and procedural formalities for obtaining various assistance 
from government and financial institutions reduced to the minimum. 

The success of appropriate technologies cannot be ensured unless the new 
units set up initially prove to be viable. fhough every care may be taken to 
ensure that the technologies chosen are appropri,1te to the local situations. there 
are areas where inifrll success should be ensured so as to create the needed 
multiµlier effect of the new technologies. To offset certain structural problems. 
arising mainly from location, transport and marketing. it would be necessary. at 
least in the initial stages, that the disability risks and disincentives are covered by 
national funds or insurance. One way of pre-empting such problem :c !o require 
public se..:tor undertakings to set up ancillary units in rural areas. 

Each country must provide adequately for communications. transport and 
education in rural areas in order to create the necessarv climate and enthusiasm 
for rural industrialization. 

The financial policies of funding agencies should be reoriented to give due 
recognition to invisible and intangible costs and benefits. Small units. 
particularly those in rural areas, should be freed from complicated legal and tax 
requirements. Laws and procedures should be simple and c:.ipable of observance 
without straining the available resources. 

Technology delivery sy.;tem 

The development of an adequate technology delivery system is a 
prerequisite for an effective transfer to and absorption of appropric.te 
technologies in the rural areas. The system should start from the grass-roots 
It.vet and extend to the national government. whose strong and sustained 
commitment to the success of the system is essential. 

Functions of the system 

A technology delivery system has two basic functions: to support and 
upgrade existing traditional technologies and to stimulate the growth of new 
industries, which should be based essentially on raw materials locally available 
in the rural areas and c,. ;ented towards the rural consumer demand and the 
demands of urban industries for raw-material intermediates and components. 

While the focus of the delivery system would be technological, it would 
have to comprehend the entire spectrum of services needed hy rural industries, 
which would include the supply of raw materials and equipment, mobilization of 
financial assistance, provision of managerial assistance, operation of training 
programmes and provision of marketing support. 
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An important function of the system would be the establishment of repair 
and mnimenance services. which in themseivcs could be starting pomts tor new 
light engineering industries and would also act as catalysts for modernization in 
the design. standardization and production of machinery and equipment for 
appropriate industrial technology. 

The delivery system should identify a number of new industrial possibilities 
based on the resources of the new area and prepare investment proposals for 
them. In doing so. however. it would have to take into accc .nt the needs of the 
community and the response from the potential entrepr~neurs or institutions in 
the village. The delivery system would have to stimulate new entrepreneurs. but 
in doing so. a balance would have to be struck between purely commercial profit 
motives and the needs of the community. High priority should be given to 
improving the living conditions of the poorest section of the community. 

The delivery system should actively panic ipate in specific projects by 
helping in the appraisals of new projects by banks and other institutions. For this 
purpose. it would have to develop close linkages with the existing credit 
institutions and help the existing entrepreneurs. as well a'.; the new ones. to 
obtain credit without becoming a financing agency itself. 

It may often happen that a specific project will require only a small amount 
of money or may not qualify for normal bank finance. In such cases. it should 
interact xith the alternative agencies for obtaining the needed credit. 

Organization of the system 
A deliven· svstem can be either an autonomous organization or a 
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government department; but it must be flexible and independent. It should also 
cover a wide variety of technical disciplines and include not only engineers and 
artisans but ~conomists and sociologists as well. 

The Government may select a sponsoring agency to organize a delivery 
system. The agency selected should develop close contacts with training and 
education institutions, R and D institutions. large industries, government 
administrative organizations, financial institutions etc. It should also provide a 
feedback of the technological problems of the rural industries to the R and D 
institutions. 

The sponsoring organization would need to make frequent appraisals of the 
effectiveness of the delivery system. Some rough indicators would be the 
number of new industrial units set up through the system, the amount of 
increase in ttie earnings of the arti!'.ans, and the size of improvements in 
productive capabilities. The overall effectiveness of the system could be judged 
by the degree of awareness of the possibilities in light industry, as well as by the 
extent of economic and social benefits attributable to the increased production 
activity. In addition to such periodic appraisals, the Government should review 
objectively the impact and effectiveness of the delivery system so as to solve any 
problems that might have arisen in the process of increasing its effectiveness. 

The delivery system should :1e financed primarily hy government funds, 
which may be supplemented by funds from large industries, both private and 
government-owned, and from domestic and foreign organization:; and 
institutions. 
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De1·e/opmem of plam equipmem for rural light industry 

Special dforts arc required to develop standard plant equipment for rural 
light industries. particularly relating to: 

(a) B<•c.ic industrial skills. such as metalworking. woodworking. 
plastic-article fabrication and various repair and maintenance services: 

(b) Various process industries such as oils and fats industries. agricultural 
by-products and various types of first-stage prnccssing (i.e. intermediate 
materials for further processing): 

(c) Safe water. energy and o~hcr utility provisions. purification and other 
equipment required for primary public health care. 

Thorough research is needed to design. develop and adapt such equipment 
at appropriate levels of labour and capital input. The maintainability and 
interchangeability of components. ease of operation etc. arc important technical 
considerations. 

The technical develoJ;'llents should be undertaken in the developing 
countries themselves. When suitable capabilities are not available. their 
establishment should be stimulated on a priority basis. Similarly. the 
strengthening of the above indigenous capabilit;es should also constitute a 
priority area for international assistance. 

The usefulness of model demonstration worksitops. including on-the-spot 
technical assistance, has been recognized for common operations such as 
tanning, dyeing, wood seasoning, metalworking and forming. and machinery 
and vehicle repair. Whenever practicable, access to the facilities of the 
workshops should be assured for rural entrepreneurs for experimental work. 

I nternationa/ co-operation 

International co-operation in establishment of light engineering and rural 
industries would greatly accelerate the process of rural industrialization in 
developing countries. The possibiliti\!s of such co-operation may include the 
following: 

(a) Several countries in a region or subregion might set up common 
institutional facilities such as for training. marketing studies, R and D etc.; 

(h) Several countries with common commodity interests might set up a 
mechanism for co-operation; 

(c) Countries with comman problems might sponsor common R and D 
programmes. 

The Regional Ce!ltrc of Technology ~·ransfer for the Asian Region, under 
the auspices of the Economic and Social Commission for Asia and the Pacific 
(ESCAP), in which each country designates a focal point to enhance 
inter-agency co-operation, should also be me1;tioned in this connection. 

Programme of action 

Before formulating a programme of action, target groups such as artisans 
and traditional occupations (carpenters, blacksmiths. potters, tanners) as well as 
rural industries to be promoted should be identified. 

The programme should include identification, adaptation and generation of 



technologies appropriate to rural areas: development of systems for the 
diffusion of such technolnPv: traininP of ocrsonncl: cstahlishment of such 
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supportive services as financing. marketing. supply of materials and equipment 
etc. It is essential that procedures for the establishment and operation of rural 
industries are simplified and incentives such as tax exemptions and liberalized 
credits arc provided. 

The programme should be in conformity with the o\"erall rural development 
programmes designed to increase productivity in the <•gricultural sector and to 
improve the quality of life of the rural population. It should also aim at 
generating industrial employment for at least 5 per cent of the rural population 
in the developing countries by the year :woo. The programme may. in specific 
regions. begin with the establishment of .. growth centres .. in selected areas 
depending on the expected impact of the programme and should be expanded in 
slow stages as more and more experience is gained with its implementation. 
Quick proliferation of the programme is likely to create organizational problems 
and may even strain the limited infrastructure. ultimately weakening the impact 
of the programme itself. 

The funding of the programme should be accorded the highest priority by 
Governments. which should !mdget sufficiently for this purpose. It is 
recommended that asc;istancc. both in terms of money and expertise. should he 
made available by international and regional agencies and institutions and 
through bilateral arrangements. 
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Light engineering worbhops for rural 
areas 

P. K. Das* 

I. DEFINITIONS 

The rural sector is variouslv defined in different countries and within the 
same country. depending on the purpose of the definition. For population 
census purposes. the rural sector in many countries consists of localities with a 
maximum of 2.~5.000 inhabitants. In a few countries. this limit goes up to 
10.000 inhabitants. In some countries. urban localities are not only defined in 
terms of a minimum population. but certain qualitative criteria must also be met. 
such as the proviso that at least 75 per cent of the laho1•r force is engaged in 
non-agricultural occupations and the density of population is at least -too 
inhabitants per square kilometre. In other countries the types of urban amenities 
and local administration are determining factors. 1 Hence larger loc<\lities with 
over 5.000 inhabitants may also be classified as rural if various qualitatin~ 
criteria are not met. In considering the industrial needs and possibilities of rural 
areas, the basic characteristics of these areas. in particular their limited 
population and the preponderance of primary sector activities. must be kept in 
mind. 

For the purpose of this paper. it would be necessary to include rural market 
towns which serve largely rural hinterlands and may have as many as 
25.000-30,000 inhabitants. so as to cover the whole range of rural possibilities. 
On the other hand, industries located in suburban areas statistically classified as 
rural. even though they may represent an extension of the city itself and be 
geared to urban needs. are not dealt with in this paper. except for those serving 
both rural and urban areas. 

The term •·mral industry .. also needs to be defined. While rural industry has 
often been considered to include decentralized industry. this paper will not deal 
with decentralized large or medium-scale industries in a rural setting. nor with 
those for which a large skilled work-force. exceeding the resources of a rural 
community, is needed. Such industries require the setting-up of a new township 
or enclave in a "green-fields" area. The term rural community used here docs 
not always mean the confines of a single village. but an integrated labour-market 
area which may include several contiguous villages from which labour can be 

•Regional Adviser to the ILO on Small Enterprises Development for Asia and the 
Pacific. 

1These percentages or numhcrs vary from country to country. 
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easily drawn on a daily basis. Decentralized large industry is not considered in 
this paper because the technoiogy ieveis. markec<:. ;nanageria! rcquircmcnis. 
sources of finance. mechanics c;f planning and promotion •'··e vastly different 
from those required or used in rural industries. Rural industries arc largely 
based o., rural and local raw materials (from agriculture. forestry. mining etc). 
and largely supply a local or regional market or meet local requirements for 
engineering services. and depend on local labour and management. As the 
process of industrialization deepens. the use of non-rural raw materials in rural 
industries grows. extending tc semi-finished and Sl.Tap metals. and to 
intermediate products obtained from larger plants in urban areas or imported 
from abroad. Provided the other characteristics of manpower sources and market 
criteria are met. these industries come within the scope of this paper. 

The term .. light-engineering workshop·· will be used within the framework 
of the above definition of rural industrv. It c<wers the manufacture of metal and 
wood-based final or intermediate procfocts (excluding textiles or fibres. and 
chemical. food. leather. clay or ceramic product-;). and the provision of 
engineering services. such as the maintenance and repair of equipment. 
appliances and tools. The term .. light"" specifically excludes heavy-engineering 
products and activities within the engineering group. 

The term ··fight"" in the rural context will also have a special significance 
with regard to the technology levels and size of the workshops. On the one hand. 
the technologies applied arc largely upgraded traditional or intermediate. and 
not advanced. technologies. While they involve mechanization of traditional 
manual processes and activities. highly sophisticated tcchniq11cs and automation 
are not used. The more capital-intcnsi·•e the industry. the greater the need for 
multi-shift production. Rural areas with limited industrial experience arc not 
accustomed to the discipline and rhythm of multi-shift production. as may be 
observed during high-activity seasons in some food-processing industric' 
located in rural areas. Moreover. the size of the workshops vary from artisan 
units to small and medium-sized establishments. Thus it may generally he scat~d 
that artisan workshops will be in the upgraded traditional-technology gn.ups 
and the small and medium-sized workshops will have a mixture of both. i.e. 
upgraded traditional and intermediate technclogy.2 Artisan workshops based on 
traditional technology such as traditional hl:Jcksmith workshops. will not he 
dealt with in this pa;>er as the general objective in a process of industrialization 
is tc upgrade technology in low-productivity and low-income activities so as to 

, reduce the burden of physical \\Ork. increase productivity and inc1lmes. and 
improve product quality. It is recognized. however. that in som·~ rural 
communities, because of isolation, inadequate rural infrastructure. or iack of 
demand for sophisticated products. there is a need to promote workshops with 
traditional or slightly improved traditional technology levels. 

With regard to the organization of production. light-engineering workshops 
in rural areas may be organized on a joh-shop. hatch-production or 
c;emi-continuous production basis, with the first two types of organization 
predominating except for a selected range of products supplied to large regional 

2Somc activities at the artisan level. such as automohile repair. will hclong to the 
uppaded traditional and intermediate technology group. 
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markets. Workshops may also be set up or expanded to pro\'idc a ~ombination 
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components. 

II. STRUCTURAL FEATURES OF DEMAND 

Before dealing with specific demand for products and services that can be 
met by rural light-engineering workshops. it is necessary to examine the 
structural features of demand. on which certain policies arc based. First. the 
rural area should not be seen as consisting of a single type of village with a 
standard demand structure for products or services. e\'en within the same 
ecological region. Localit!es vary in size and activities. hut they are 
economically. socially and culturally interdependent. In economic terms. certain 
localities have central functions to perform in respect of other localities. and 
since these functions have an effect on indt• .trial activities. they should he 
identified and taken into account in considering the de\'elopmcnt of a particular 
type of industry in a given locality. 

Th~ central functions of certain loca1!ties often depend on size of the 
locality and of the hinterland wl:ich they serve. the communications network. 
and the economic activities and income level of tJie area. The centres are 
interrelated through the fu!lctions they perform. those at a lower level being 
generally less differentiated. or less specialized. than those at a higher level. For 
example. in respect of a single function like servicing agricultural machinery. the 
lower-level centres are multipurpose and undertake simpler and routine tasks. 
while higher-level centres perform more complex and specialized tasks. An 
understanding of the central function of certain rural localities is necessary for 
the location of both engineering service ~nd engineering production iildustrics. 
because the latter will also h<!\'e to depend on obtaining adequate engineering 
and other service~ from the locality in which they arc established. 

It should be noted that the concept of a central locality serving a hinterland 
does not necessarily imply a concentric relationship. as in a series of circles 
enclosed by larger circles. Some regions particularly marginal resource areas. 
may have a linear or axial structure, with higher- and lower-level centres located 
along an axis such as a highway or railway. or there may be a combination of 
concentric and linear arrangements. The location of lig~.t engineering industries 
will depend largely on the above-mentioned functional relationships. which will 
also determine the role of local input and the possibilities of access to raw 
materials and markets. For example, a motor-vehicle workshop localed in a 
small village along a main highway may have to deliver a fairly complex range of 
services in an axial arrangement, compared to a motor-vehicle workshop in a 
smail village in a concentric relationship. On the other hand. the central 
functions of th,.. two above-mentioned villages could be reversed if t:u: 
workshops serviced agricultural mact.inery. 

It is important to understand not only the localities performing central 
functions, hut also the role of governments in identifying and developing the 
localities. All programmes of rural development include measures of 
urhanization, consisting in the provision of certain urhan amenities and facilities 
such as schools, hospitals, recreation centres and administr<!tive offices, and 
economic infrastructure such as electricity, roads. hanks etc. This leads to 

-- - --- ·-·- -----
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fact. there is a growing feeling that the lack of a wide network of urhani1ed 
localities slows down the pace of industrialization. Urhanization. -.,·hi;:h means 
more than the development of two or three large cities or metropolitan areas. 
and industrialization go hand in hand. The greater the emphasis of go\'ernment 
policy on dispersed urhanization. the greater the likelihood of im:reased Jemand 
for engineering goods and services from dispersed prnductior. units. 

Over and a~)ove the functional role of localities. it i~ necessar\' to 
understand the ecological conditions of a region. which determine the structure 
of the main economic activities carried out in it and the le\'cl of technology used 
in these economic activities. Some regional characteristics arc desc;ihcd hclow: 

(a) A highly irrigated agriwltural region with a variety of food crops. fihrc 
products. oil-seeds. or plantation crops such as tea and ruhhcr. where the needs 
of the mam productive sector will include agricultural machin~ry. 

food-processing equipment and cngim:cring goods such as sluice g<1tcs and 
valves for infrastructure work. 

(h) A rangeland or pasture area with rain-frd farming and animal 
hushandrv. where there arc differences in the t\'ncs of agricultural machincrv .. . . .... . 
arn.. the intensitv with which thcv arc used. and sheds and structun:s arc - -
associated with feedlots. dairying. wool and leather industnes etc: 

(c) A coastal belt with coastal exploitation of marine resource~;. boat 
building. fisheries etc. 

Thus light-engineering manufact~ring or servicing industries in rural areas 
will very much depend on the ecological characteristics of the area. Traditional 
technologies are also significant factors. For example. an area with huildings 
made of wooden vertical structures and sloped roofs will need supporting 
engineering industries different from those required for an area having hril'k 
walls and flat roofs. 

In order to determine the most ·:iahic light enginl'ering industries for a 
region, government plans for the region with respect to other non-industrial 
sertors of the economy and the region\ natural growth trends should he 
understood. For example, a region selected for an intensive multipurpose 
development project (such as an undeveloped area or a ri\'cr \'alley). would have 
considerable potential for light industry development as rnmparcd with .~imilar 
rcgi~1ns going through a normal growth process. A chain of hamlets dc\'eloping 
for the tourist industry along a sea front or in a mountain region will have 
diff ercnt requirements in terms of building materials and fitting\ than an area 
heing developed for intensive agriculture. 

Attention has been largely focused on light engineering industric.., hascd on 
markets anJ services needed in an area. When rural engineering industries 
produ~ing goods for larger regional markets or components under contracts with 
larg<.'r firms arc .:onsidered, it has hccn generally found that they arc seldom 
drawn into areas where such industries have no traditional hasis for the supply of 
local or restricted markets. Sometimes, however, the proximity of or easy access 
to, large urban centres has spillowr effects on som1: rural localities with regard 
ro entrepreneurial and technical skills. 



Ill. PROMOTION POLICIES 

Promotional tools for rural light engineering industries should be discussed. 
Just as concentration by localities has been shown to have advantages. so 
concentration in selected sites within a locality would <lbo have advantages. 
Industrial estates have heen found to he an eff~ctivc promotional tool for small 
and medium industry development. especially in urban areas. The same 
advantages of wncentration. case of access. power and advisory services. and 
poss!bilitics of inter-servicing between units also exist for such estates (possibly 
organized on a smaller scale) in rural areas. though they have for \·arious reasons 
met with limited success. There arc two distinct types of industrial units which 
require two concentration p:1tterns. The first is the artisan unit with upgraded 
traditional or partly intermediate technology. which can perform useful 
industrial functions and is best conceiltrated in rural workshop clusters located 
near a central village (which represents the lowest level of central functions). On 
the other hand. small and medium-siZ1:·d rural light-engineering industries can 
best be organized in small rural estates or have an axial relationship on or 
parallel to a roadway. 

In addition to the industrial estate and workshop-clusters. light engineering 
industries would need a full range of promotion services suitahle for small to 
medium-scale industries. such as (rcdit. technical guidance through extension 
services. the supply of controlled materials. marketing services and advice. In 
addition. they may require the establishment of co-operatives in specific types of 
industries. largely service co-operatives to facilitate the supply of raw materiab 
and marketing. 

With regard to training in rural light-engineering skills. special 
consideration should be given to rural industries. At the artisan levd with 
upgraded traditional technology. what is needed is not specialized industrial 
trade skills common to large-scale industries. hut certain composite skills 
covering the whole range of sub-processes and operations required to produce a 
product. At the lowest level of central functions. where a light-eng •• 1cering 
workshop may be established in a rural area. a specialized trade of welding. 
turning or machining will not make it viable. as there will not he enough rural 
jobs in such specializations. On the other hand. what is needed is a general metal 
working tradesman or a general woodworking tradesman (instead of a separate 
joiner. furniture-maker. polisher etc.). Training institutions to meet such a 
requirement need to he set up in rural areas. Training requirements for 
light-engineering work in small to medium-sized rural. modern industries are 
more or less the same as those in ~lther engineering industril.!s in urban areas. 

The technological policies on rural light-engineering industries should give 
this group of industries broad scope for innovation. As a general rule policy 
should not be too restrictive concerning higher levels of technological use in this 
leading industrial group. The general concept of all research and innov<1tion 
starting at a central research a1ul development institution and extending down to 
the machine manufacturing industry and then to the user is giving way to an 
understanding of the innovative capacity of repair and servicing workshops and 
~mall engineering workshops. They deal with readily recognizable and priority 
problems rather than long-term problems. and t~eir answers arc often practical 
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have a small highly technical advisory service to assist and encourage the 
development of innovative ideas. From such ideas a new product or a part is 
derived with considerable possibilities. Quite often though rural engineering 
industries may be equipped to manufacture a product or part, they may not 
have the necessary drawings or specifications, or the skills to understand the 
technical details. One of the responsibilities of such an advisory service is to 
provide both training in the reading of engineering drawings, and drawings and 
specifications of easy-to-make products in rural workshops. 

While consumer demand for light-engineering products is highly 
differentiated in terms of rural and urban requirements. industrial demand for 
such products depends on the tech 10Iogical specifications of the processes and 
products of the urban-based light-t:ngineering industries. Linkages are possible 
only on the basis of complementarity of production in rural and urban-based 
industries and not otherwise. Moreover. since both the sources of raw materials 
and the markets for urban-linked light-engineering industries are in urban 
centres. there is a tendency for such industries to mushroom 3nd gravitate along 
the fringes of the urban centres. which does not conform to the definition of 
rural industries adopted in this paper. Nowhere have urban-linked rural 
engineering industries grown to serve the needs of urban-based engineering 
industries or to produce for urban consumer requirements, except in Japan and 
a few other developed countries like Sweden, in which cases the rural 
light-engineering industries concerned would elude the definition of rural 
i:tdustries adopted in this paper. 

IV. DEMAND PROFILE 

Attention has already been drawn to the complexity of demand in terms of 
the role and size of localities. ecological and regional considerations, government 
development programmes and industrial traditions. The whole range of 
possibilities is large, and therefore a demand profile is presented to facilitate 
selection and detailed analysis. 

Although the profile covers all sectors of demand, whether for engineering 
products or services, it is considered largely from the point of view of the rural 
and urban sectors. However, rural light-engineering industries will be grouped 
not necessarily according to whether they serve agriculture, animal husbandry or 
rural construction, but on the basis of complementarity of technical processes 
and equipment. 

The profile will cover the demand sectors of agriculture, rural crafts and 
manufacturing, transportation, rural construction and infrastructure, and rural 
household needs. Urban-linked, rural light-engineering industries will also be 
briefly reviewed. A second component of the profile will distin~uish between 
engineering services and engineering products. A third component will define 
the type of service (general or specialized repairs), or the type of product (hand 
tools, eq:iipment, spare parts, infrastructure items, packaging material etc.). 
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The needs of the agricultural sector consist in engi:ieering services and 
engineering products and components. The engineering service requirements 
will depend on the level of agricultural iecimology in the region. The technology 
may be traditional. semi-modern with two wheeled tractors and related 
equipment. or modern with various sizes of four wheeled tractors ar. ::t related 
equipment. The services for the latter two categories may be organized in 
various ways to deal with technical problems concerning. for example. the 
following: engine and transmission systems; electrical and instrumentation 
systems; mechanical and metal parts of tractors ploughs. cultivators. mowers. 
combine harvesters. pickers, balers etc.; tyre repair and vulcanizing. These 
services may cover other agricultural equipment such as pumps. sprayers. 
threshers and shredders. Workshops may specialize further. depending on the 
density of tractor use in a given area. 

Several groups of engineering products and components may be 
manufactured, including the following: 

(a) Agricultural hand tools such as sickles. knives, spades. pickaxes, hoes, 
forks, pruning-hooks, scissors. This group also includes items such as Persian 
wheel chains and buckets for lift-irrigation, or feed trays for chicken farms; 

(b) Agricultural machinery or components, involving technologies of 
welding (of plates and hot-rolled sections), casting, forging etc. The items may 
include agricultural trailers, disc harrows and ploughs, ditchers, cultivators. 
mowers, seed drills, shovel and bulldozer blades. other components and parts of 
agricultural machinery, pumps and pump parts (e.g. rotors and blades). sprayers 
etc. 

(c) Items for infrastructure work, such as barbed wire and wire-net fencing 
and poles, chicken-wire mesh, sluice gates, guides and valves for irrigation 
systems, sectional or tubular railings and gates for feedlots and pen~ etc.: 

( d) Packing materials for agricultural products. such as light wooden boxes 
and crates. for which rejects from log sawing plants are normally used. 

This list, is not exhaustive but representative of what may be Clmsidered for 
development. 

The needs arising from the rural crafts and manufacturing sector may also 
be similarly large, and will depend on what exists or is being developed or 
promoted. These may similarly be divided into engineering services and 
engineering products and components. 

Engineering services may be grouped according to whether they relate to an 
engine (or prime mover) or to the wooden and metal parts of the equipment or 
electrical systems. 

Engineering products and components will vary greatly depending on the 
craft or industry. The following is a representative sample: 

~a) Small hand tools for crafts and industrial processes, including combs 
and beaters for textile and carpet weaving, hammers, flaying and shaving knives 
for skins and hides etc.; 

(h) Wooden equipment such as looms for cotton and silk weaving, 
spinning, winding and reeling; wooden ~idJ'S for silkworm feeding, grading of 
cocoons, deflossing etc; carved-wood hand-printing blocks; and pallets for the 
transmission of loads; 



(c) Sheet-metal equipment for dyeing yarn and textile materials (vats). 
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heaters: brick-making moulds (could be of wood): ductwork for coolers. 
heaters. and solar heat transmission in rural industrial processes: hrcad-making 
trays etc.: 

(d) Equir:..ent and major components involving welding. forging and 
casting. for making textile and G.l.rpct looms (could he a combination of wooden 
and metal parts made in separ tc workshops). disintcgrators. pug-mills. screw 
presses. screens and graders for clay. ceramics. bricks and stone products. rice 
hullers. rice shcllers and wheat grinders or parts thereof. Other multipurpose 
devices for rural industry and the agricultural. transportation or construction 
sectors will be small mobile gantry A-frames. chain hoists. tackh·s and pulleys 
for lifting or moving water. hricks. materials etc. 

As rural industrialization increases in variety. the need for equipment and 
parts will also increase. Transport needs. including the moving of people and 
materials from farm and factory to the village centre or a marketing centre. will 
depend on the communications infrastructure and the volume of traffic. 
Normally the bullock cart or a similar multipurpose means of transport is used in 
most developing countries for transport between farms and villages. The 
manufacture or improvement of the bullock cart is a useful village industry. But 
with growing affluence. personal means of trct.isport such as bicycles ~md 

motorcycles, and specialized transport such as wheclharrnws. trolleys. trucks. 
t>ick-ups and dump trucks have come into use. A variety of wheelbarrows. hand 
trolleys and push-carts arc being introduced for activities such as the transport 
of bricks in brick-kiln operations and of materials in the field. thus eliminating 
headloads and back loads. In addition to repair shops for bicycles. motorcycles. 
motor cars and trucks. the making of wheelbarrows and hand carts of various 
types is a fairly easy rural industry to introduce. and in coastal regions or regions 
having extensive waterways, existing traditional boat huilding can he easily 
upgraded. Such upgrading helps to improve not only manufacturing processing 
and productivity, but also fish catches. as improved boats .tre able to venture 
further out to sea or remain rn inland waters in difficult weather or tidal 
conditions, whereas crudely constructed country craft arc not. 

Run~! construction and i.1frastructurc needs will depend largely 11n the type 
of buildings being constructed i1. the locality and the type of infrastructure heing 
developed. They may include various types of huilding materials. hasic 
structural materials and fittings and fixtures normally used in rural construction. 
including bricks, i1uilding hlocks, cemcntation and roofing materials. structural 
frames, doors and windows etc. 

Household needs will depend largely on the use of products from rural 
engineerinr industries. In traditional societies there may be a need for services 
such as the sharpening of knives and scissors. and for the manufacture of 
products from engineering workshops, such as r;implc kerosene stove..,, or 
sheet-steel buckets, wntainers, utensils etc. With growing sophistication. needs 
hecome more complex and urhan-rural differences diminish. At this stage of 
development,· the repair services may cover repair nf sewing and knitting 
machines, radios, televisions, cooking stoves, refrigerators, coolers, electric or 
kerosene room heaters etc. Ther.e may he a fairly large variety of manufacturing 
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metal household furniture. containers for water. grain and other household uses 
etc. Sometimes such work involves acquiring motors. gears etc. from urban 
industry and using them for the assembly of products such as room coolers. 

There is considerable potential for the development of urban-linked rnral 
light-engineering industries. hut each product has to be carefully considered. 
The product groups that have been found suitable for manufacture in rural 
engineering workshops arc. in general. those which are not too bulky for 
tran~::Jort to urban areas. or in respect of which the striilgency of urban 
environmental regulations (smoke. noise. dust etc.) can make a considerable 
difference in capital costs, or for which rural labour is found to he fairly skilled 
and as it would not require new housing and transport. less costly. In these 
respects. foundry products (ferrous and non-ferrous). or articles made by 
sheet-metal spinning (cooking vessels. pots and pans). which may he easily 
stocked and packed. would he suitable for manufacture in small localiiies. 

V. PROFILE OF RURAL LIGHT-ENGINEERING WORKSHOPS 

As stated earlier. workshops will tend to he more multipurpose and 
p~rform simpler functions at lower level village centres. and become more 
specialized and perform more complex functions at higher level centres. This 
general principle provides the basis for developing a profile of rural 
light-engineering industr~'. taking into account the physical. raw material and 
human resources likely to be available in a locality. and the markets they will 
serve. Not all types of light-engineering workshops can he described in detail in 
this paper, hut a selection will he made and a profile developed. 

The profile presented here distinguishes between two types of localities. 
namely small communities and rural market towns. The lowest level of small 
community considered may be called the central village. which is the least 
concentrated and performs easily accessible services. Since initial efforts hy 
governments to promote rural industries will not cover whole countries. nor 
even all central villages (sometimes called development centres, sea vice centres. 
or growth foci), there will he some degree of selectivity with regard to the 
centres at which such rural industries will he promoted. It is therefore assumed 
that prior attention will be given to those centres which off er the best prospects 
for sustained growth, in particular those already provided with electrical power. 
If such a situation does not exist hecause no electrical grid is available nearby. 
but the need for a workshop is considered sufficiently important. then 
arrangements will he made for a generator to he provided. 

Rural market towns. on the other hand, are the highest-level localities 
servicing rural areas. The market town will he expected to have electricity. and 
with regard to social infrastructure, it should have at least a secondary school. a 
hospital or day clinic, and some form of local administration. 

The profile presented here therefore deals, on the one hand, with 
light-engineering workshops in central villages engaged in multipurpose services 
and special and special-purpose production, and. on the other hand. with 



_W 

light-engineering workshops m rural market towns eng·~ged in multipurpose 
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Technical profiles for selected workshops in each of these categories will 
also be presented in this paper. 

Industries have a greater chance for survival when they arc linked to the 
community in which they are located by providing the products or services they 
need. or by using local inputs. or both. In small communities the workshops will 
be small. dispersed, backyard units which arc not conducive to growth. and for 
which the provisi,m of adequate infrastructure would be costly. It would 
therefore be better to organize the small multipurpose workshops in these 
communities into workshop clusters. which in their simpler form may consist of 
low-cost workshop buildings arranged in a row or in the form of an open square. 
As the size of the locality increases. these workshop clusters will become more 
complex and tend to become like mini-industrial estates. 

The pattern of organization of rural Iight-cngincerir.g industries in rural 
market towns follows a different pattern from the one at central village level. 
Here there will be multipu;-pose workshops performing a variet~ of 
manufacturing operations ar.d repair work. but of a hcavil'!" and more 
complicated nature. with heavier. more versatile equipment. For example. a 
multipurpose metal workshop will be able to repair metal parts of agricultural 
equipment. and also make to order some components or items such as trusses 
and sluice gates. Secondly. special-purpose service workshops will also he 
necessary and feasible. For example. tractor service will become much more 
specialized at this level. There would be a need for special workshops for 
calibration of injectors and pumps for diesel engines. or for workshops to deal 
with electrical problems of agricultural and road transport machinery. or with 
bodywork, panel beating and painting of motor cars. buses and trucks etc. 
Thirdly, there would be specialized production workshops. and since these arc 
larger communities, possibilities for industries at this level to cater to regional. 
rural and urban needs do exist. Some of these specialized workshops will 
provide production services to other industries in an area. such as electroplating. 
heat-treatment, the manufacture of small parts. looms for weavers etc. (wire 
nails er wire mesh cannot be made in workshops since they involve a separate 
production process). 

With regard to rural light-engineering industry linked to urban needs. it is 
not necessarily true that these Ul·ban needs are only those of a neighbourhood 
urban market. They could be based on a wider regional market. In such a case. 
three organizational subpatterns arc known to exist. First. they could he single 
units producing final products, such as nails and hinges of various kinds. that arc 
retailed through various retail stores in a region. The second subpattcrn emerges 
when an area becomes specialized in making a product, while the components 
arc made in separate small workshops in a group of villages. and there arc 
enterprises which do the final assembly. This is an interlinked surcontract 
pattern where all units are located in ~ rural area and each unit supplies its parts 
to several others. This pattern of organization has developed for the 
manufacture of padlocks, bicycle part's etc. Different small enterprises become 
specialized in casting, drop-forging of blanks and shape:;, press-work. making 
tubular parts, machining, electroplating and painting. The third suhpattern 
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arises when a large parent firm in an urhan area suhcontracts to one or scvcral 
small enterprises in rural areas. This has occured for cycle parts. sewing-machine 
parts <rnd :;imilai prn<lud~. in the second suhpanern. a government agency takes 
the initiative in technology transfer. training. and providing gene!"al assistance. 
In the third subpattern. the parent firm assumes this role. 

It is necessary to consider what is appropriate to a given country. There 
could be an infinit~ variation in the pattern of small and large workshops and 
service and production workshops that can he promoted in different countries. 
What has been proposed in this paper as general-purr· -.,c service workshops for 
central villages can in some countries be promoted in individual medium-sized 
villages not having much of a service role for neighbouring villages. and in some 
other countries can onlv be sustained in rural market towns. Therefore. the size 
and technological levels of workshops proposed in this paper arc only 
suggestions. The application of such a pattern will require a proper assessment 
of the spatial and economic structure of rural areas in the country. and the 
design of a rural industries structure most appropriate to it. 

The profiles presented in this paper arc technical profiles and not 
techno-economic profiles. The economic aspects of these proposals including 
fixed assets. market size. the product-mix. costs of materials and lahour. and the 
prices of products and services which the market can bear will all have to he 
examined in relation to a specific situation. Such an examination may lead to the 
comhination of two or three workshops into separate workshops as suggested 
here. or to the splitting-up of the activities of large multipurpose workshops into 
several smaller ones. The technical profiles arc therefore indicative and not 
definitive. although hased on situations that exist or proposals made in selected 
countries. 

While tht> technical profiles relate largely to capital equipment. it is also 
necessary to look at the requirements of raw materials. energy and consumahlcs. 
and their availability in rural areas. For example. some equipment may require a 
very highly graded raw material falling within a very narrow specification range. 
Certain equiprne11t may require electricity. gas or other forms of power or heat. 
Unless these arc easily available in rural areas and their costs properly assessed. 
the danger of selecting very inappropriate equipment will arise. 

The starting point of an assessment of what is appropriate to a given 
country situation is not only what already exists in different types and sizes of 
rural localities, but also what exists in urban localities as well in the country 
concerned. This should then be followed up by what constraints have prevented 
th(; development of industries in rural areas. and what arc the specific needs of 
those areas. Such an assessment will determine the range of size and technology 
of the rural industry to be promoted, and forestall proposals that could result in 
the promotion of rural industries more sophisticated than their urban 
counterparts and unsuitable for rural needs and possihilities. 

Various questions requiring closer consideration arc listed hclow: 

(a) Do the definitions of rural localities, rural industries and light 
engineering industries as given in this paper apply to a given country situation? 

(h) Arc rural localities performing certain easily idcntifiahlc central 
functions of different kinds? Can such an identification result in rational location 

- --------·- ~--
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patterns for rural light-engineering industries? What are the contents of rural and 
regional development programmes and what infrastructural development 
features ot the programmes help in the promotion of rural light-engineering 
industries? 

(c) What is the demand profile for light engineering industries in the 
country? From what sectors and activities does the demand arise? What is the 
range of size and technology within which rural light-engineering industries can 
be promoted in a given country? What are the overall capital-labour ratios 
which can be used?3 Is there a role of upgraded traditional technology at the 
lower end of the scale. lower than those indicated in the technical profiles given 
for central villages? 

(d) What promotional agencies and institutions exist for such a programme. 
and are they adequate? What support services do they provide in the fields of 
training. credit. organization and consultancy? Do their services reach out to 
rural areas and are these services geared to rural needs? 

(e) Is there a need for protection of rural light-engineering industries as 
nascent industries. at least for a specific period? Can regional authorities 
provide such protection? 

(f) What kind of working conditions will be cre?ted in rural 
light-engiueering industries, and should those conditions be different in 
large-scale and small-scale industrie"? In all the cost elements providt.d in this 
paper, there is a need to add basic elements of safety equipment and first-aid 
facilities. To what degree of sophistication should medical facilities be made 
available to match those in large industry. and at whose cost? 

(g) To what extent should costs of ba~ic elements of infrastructure be 
prorated to small-scale industries in an area or be borne by governments? 
Should separate consideration be given to infrastructure specifically needed for 
enterprises, and that required for a whole area. such as power supply, roads, gas 
supply. workers, housing etc.? 

VI. WORKSHOPS AT THE LEVEL OF THE CENTRAL VILJ~r=..GE 

Some characteristics of central villages are given below: 
(a) It should be a village with a population of 5,000-6,000 and a st:rvicc 

area covering 10-15 villages having a total population of 20,000-25,000; 
(b) From 40 to 70 per cent of the labour force will be engaged in 

agricultural and allied occupations and the balance in non-farm occupations; 
(c) Adequate infrastructure will have to be created for light-engineering 

workshops in the locality by means of a workshop cluster; 
( d) Electricity will have to be provided from a grid or by generator. Other 

3The capital-labour ratios (excluding building costs) of the small workshops 
considered in the iechnical profiles vary from $266 to $1.000 per worker for those at the 
central village level, and from $1,000 t.'l $2,086 per worker for those a~ the rural 
market-town level. 
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c·"ntral fuel depots for oil and gas. if not already available. will have to be 
established: 

{e) Training and advisory services should be available on a regular basis 
nearby. 

Although the repair and maintenance services of the workshops will be 
meant for the hinterland villages. production will not be marketed solely in these 
villages. The size of workshops may therefore vary considerably from country to 
country. The central village will normally not have adequate infrastructure for 
the establishment of workshops of .!1is category. Therefore workshop clusters. 
as described below, will be needed. 

Description. The size of the cluster and the number of workshop units required 
will depend on a market evaluation of the needs and entrepreneurial capabilities 
of the community. En.repreneurial capabilities can be improved by suitable 
technical and entrepreneurial training prograrr.mes. The two main functions of 
the cluster units will be to provide, on the one hand. community-oriented 
services and some related production. and on the other. small-scale specialized 
production. 

The workshop cluster need not have all units engaged in light-engineering 
industry. There could be other industries in the field of textiles. food processing, 
leather pmducts etc., but not units which could cause smoke problems (e.g. 
timber-drying plants or brick kilns). or foul smells or effluents (e.g. leather 
tanning). 

Ownership pattern. As far as practicable. ownership of the entire cluster should 
be vested in the community or in the next level of government administration. A 
village council or a broad-based rural co-operative union would be best suited 
for such ownerstip. Land should be donated, government land allotted or 
private lanJ purchased at minimum cost. Costs of development and construction 
of workshop buildings should be covered by development bank or government 
loans on easy terms, and actual construction costs should be controlled. The 
allocation of premises, management, rent collection and repairs should be at the 
local level. Units could be sold outright, but the right to recover the premises if 
not used, or if not used for the particular purpose intended, shall remain with the 
local body. Working units in a cluster can suffer if a number of neighbouring 
units remain dosed or are used as storehouses, offices, or for social or 
commercial purposes. 

Location and sizes. Since a large number of units will provide services to the 
community, the cluster should be located close to or within the central village. 
Adequate land space should be set aside for present and future development. 
Part of the land should be made available for the construction of workshop 
buildings based on user specifications. 

Assistance required. A government agency will have to provide initial assistance 
in size selection and layout, and in building designs and specifications. 

Layout and building specifications. A variety of arrangements would he possible, 
depending on the village layout, the configuration of the land, the approach 
roads etc. Two simple layouts for workshop clusters are shown in figures I and 
II. One is a straight-line arrangement, the other more complex. The layout 



()PEN 
YARD 
FOR 
LARGE 
VEHICLES 

OPEN 
TIMBER 
YARD 

SIZED 
WOOD 
STAC 

CARPENTRY 
SHOP< 
/ 

POSITION OF PARTITION WALLS Al TERABLE 

Figure I. Straight-line arrangement for a small workshop dUS:er 

should take into account the need for units that will service motor vehicles or for 
tractors to have a protected yard. Two building sizes are pr~posed. The smaller 
units would be of standard size. while the larger units would he constructed in 
such a manner that the separating walls between units would be put up after 
clients have bee'l selected and their requirements are known. The buildings 
should be of light but permanent construct!on using local materials and labour as 
far as possible. The roof should be gabled with light roofing materials if weather 

0 
a:: 
c( 
>-
0 
w 
(/) 

0 
...I 
u 

0 
a:: 
c( 
>-
0 
w 
~ 
..J 
u 

. ';. . 

I .. I 
I. . I 
I · · ·1 
.. I 
.. I 

. . \ 

-~: 0 . 
. <( .• 

·O 
. a: .. 

.----

SMALL ONE· ROOM WORKSHOPS 

·- w : -:--:-:---:--..,...--,.._--=--........ ......--..,.---:------....J 
. I- . _. _. ----~--__;,__;_---~-=--:....:...~--.. 

c(. •r 

: > . 
' ]. · · ~ SMALL ONE-ROOM WORKSHOPS 

TRANSFORMER .• ·• ~---·. ~Xi' )< 'T>~/1' ~ /~ ,::i 
STATION J· .. · ~ ~ ~ ~ ',Jc: ~ 
~ · .. · ·.· .. · .: .. ·.·. 

O~CE :::.{ . ~ ~ 
ROAD 

-~ 
~---

Figure II. Alternative arrangement for a larger work!ihop du!!Cer 



35 

conditions permi:. and if possible. not sharply in contrast with local architectural 
features. 

Costs. No cost estimates are given as construction costs vary considerably from 
country to country and region to region. The rent structure and possible savings 
will depend largely on government policies on rural industrialization. 

A. General-purpose service workshops 

Upgraded artisan-lnel metalH·orking shop 

The shop must be able to provide complete services for all simple 
machinery and tools used in the area. The servicing of more complicated items 
such as broken gearwheels or bearings should be obtained from a higher-level 
village. 

Product and sen·ice description. The shop will perform a variety of equipment 
maintenance services for farmers. craftsmen and others. and produce some 
locally required impiements and hardware. The use of improved materials and 
tools and the training of skilleci workers will lead to improved varieties of 
traditional blacksmiths· products. 

A representative selection of products and services is given below: 

(a) Sharpening. tempering and hardening of agricultural and handicraft 
tools and implements such as knives. sickles. chisels. scissors. mower blades: 

(b) Manufacture of tools and hardware such as nails. rivets. hinges and wall 
brackets; 

(c) Simple repairs of ~etal parts of agricultural machinery and tools 
requiring welding, riveting or bending. 

Market aspects. All sales and services will be done at the shop. and sufficient 
storage space should be available for common material~ such as profiles and 
sections, plates, sheets. ready-made rivets. bolds, nuts and screws. When a 
number of units are set up in a cluster, or similar units are set up in different 
clusters, the possibility of co-operative purchases should he examined. 

lnitiai assistance will be required for fitting out the shops. installing 
machinery and ensuring f>-."Wer supplies. 

As the unit will be in a workshop cluster. the other units in the cluster will 
provide mutually supporting services. Machinery and equipment requirements 
are shown in table 1. 

A covered floor area of approximately 70-80 m2 is required. Larger 
assembly and weMing jobs could be done ~rndoors, weather permitting. 
Therefore an enclosed yard should he available. 

Manpower requirements are indicated below: 

l.11ho11r fort'f' 

Owner. supervisor. worker 
Welder 
Blacksmith and fitter 
Semi-skilled workers 

Total 

.\'umha of p1•rw111 

I 
2 
2 
J 

H 
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TABLE I. EQL;IPME:\T REQUIREME~TS 

[),>,.11pu .. 11 nl <"<llll{'lll••fll 

Fitters· work-b<!nch. NI cm x 200 lm. with 2 \·ices llf 1-m mm 
and drawers 

Drill stand for use with portahle hc:;i,·y-dut: drill 
Pedestal grinder. 211 cm. douhk-c:nded 
Transformer-type arc wdding machine and accesylrie~. 1211-150 A 
Portahle dc:ctric drill-cum-grinder.. 
Am·il. for:~e with fan hlower and sledge-hammer 
Set of meas1.1ring and marking tools and holding de\ices (scales. l"alli

per... di,·iders. gauges. angles. damps. \" -hlocks etc.) 
Set of metal-working hand tools and cutting tools for machine' 

(hammers. wrenches. chisels. pliers. screwdri,·ers. hack-sa"'· 
files. drill hits. screw tops and dies etc.) 

Office table and chair 

Tff:al 

A part-time accountant may also be needed. 

\un1hl·r /_ \!llPll.ltt•d 

rr·qwr,·d pn< ,. I Sl ·.\I 

700 

!IHI 
:\CHI 

2 :'CHI 
.., 

:'IHI -
I -.ct 2511 

2 llCHI 

JIHI 

0 >\50 

The owner-operator should preferably be trained in a vocational training 
centre for metal trades. and skilled workers in rural vocational training centres. 

The shop could be used by government agencies for on-the-job training 
programmes after trainees have had an initial period of basic training. with the 
on-the-job training linked to related instruction programmes. 

The shop may start initially without a lathe. which may be acquired later. 

Upgraded artisan-lei·el sheet-metal and pipe :;hop 

Product or serl-'ice description. The shop will perform a variety of repair and 
maintenance ~ervices and small-scale production for rural needs. A 
representative selection of products and services is given below: 

(a) Tinsmiths' work such as repairing lanterns and oil burners and tinning 
of vessels; 

(b) Locksmith work; 

(c) Making or repairing simple containers. bins etc. for grains. water and 
oil. Making medium-sized water tanks; 

(d) Making or repairing Persian-wheel buckets and chains where such lift 
irrigation systems arc in use; 

(e) Making or repairing brick moulds, bread-baking trays. winnows. trays 
for dryers of fruits, tea and cocoons; 

(f) Making ductwork, rainwater drain pipes and spouts, where such items 
are used with sheet metal; 

(g) Pipe-fitting of pumps, overhead tanks and community water taps. and 
in public buildings such as village hath houses; 

(h) Making wheelbarrows with sheet metal, pipe bending and cse of wheels 
and hearings as purchased components; 

(i) Spray painting and brush p~inting. 
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'iot all these products or serYices will be required iu all central villages in 
eve12 country. Much will de~nd on the !r:!<litinn:; Gf :h~ arcci <mu cvoiving 
life-styles and needs. The combination of two separate trades has been made in 
order to ensur~ the viability of the occupation. 

Marker aspecrs. Most of the production and services will he done at the shop. 
except the pipe-fitting jobs. which will be done at the premises of the user. It will 
be useful to stock some sheet metal and pipes and pipe fittings. washers. taps. 
etc. A supply co-operative among units in a cluster may be advantageous. 

Expert assistance will not be required if the owner or enterpreneur is a 
trained worker. 

As the unit will be in a workshop cluster. the other units in the cluster will 
provide mutually supporting services. 

Machinery and equipment requirements are shown in table 2. 

TABLE 2. EQUIPME1'T REQUIREME~TS 

.\'11mh.-r 
Dnaipcion of t•q11ipnrenc '•'•/llirr·d 

Hand ~hear for sheers and plales up 10 3 mm 
Gas-welding machine wilh culling. brazing sci and oxygen and 

ace1ylene cylinders 
Portable elec1ric drill 
Soldering irons. ekctric and furnace 1ypes .J 
Spray painring sci and compn:ssor with rating of t) ban. I 
Plale-bending machine (manual) for plates up 10 3 mm 
Rl>ll-bcuding machine (manual) for hot and cold bending 
S1raigh1 edges. malle!s. hammers. clamps. snips and cutters. punchc' 

etc. for sheet-meral work 
Simple measuring and marking de\·ices (s.cales. callipers. scribc:r,. 

angles. gauges) 
Tool~ for pipe work (leg or pipe vice. hack-saws. adjustable pipe (uller'. 

pipe-threading dies, files. pipe benders elc. 
Soldering. brazing. tinning t<x>ls and blowlamps etc. 
Table and chair 

Total 

f.•Ctnltllt'd 

prrc.- t Sl ·s 1 

2511 

7511 
2511 
50 

200 
75 

I 500 

200 

A covered floor area of approximately 40-50 m2 is required. Most of the 
work can be done inside the workshop. 

Manpower requirements are indicated below: 

I .oho11r force 

Owr.er, Norker 
Tinsmith and sheer-metal 

worker 
Gas welder and spray painier 
Semi-skilled w,-.;ker 

Total 

.\'11mb.-r of p1·no11' 

The owner should preferably have received training in sheet-metal work in 
a vocational training centre, and the skilled workers .in rural vocational training 
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centres. The shop could be used by government ager:c.e:; for on-thi:-job training 
of workers -.••ho have received basic training. 

Phased deveiopmcnt oi the shop wouiu nm he ncet:ssary. 

l./pgraded artisan-/ael joinery workshop 

Product or sen-ice description. The workshop is intended to meet all production 
and repair requirements of wooden furniture items. fixtures. building 
components. wooden agricultural implements etc. A represent:.ttin: selection of 
products and services is given below: 

(a) Making or repairing wooden ploughs where such items are used. If an 
improved plough is to be introduced. such a \\orkshop would be suitahlc for 
producing and promoting it: 

(b) Making and repairing of bullock or horse car~s. cart-wheels etc .. hy 
improved methods of turning: 

(c) Making institutional furniture. e.g. school benches. chairs. study 
tables. furniture for government offices. clinics etc.: 

(d) Making household furniture such as that used in the region. e.g. beds. 
baby-cribs, chairs. tables. Polishing and painting: 

(e) Making wooden door and window frames. shutters and simple roof 
truss components for on-site assembly; 

(f) Making or repairing wooden textile and carpet looms. winding devices etc. 

Regional needs for furniture. housing. agriculture and crafts will vary 
considerably. An area poor in forest resources and where wood is costly will 
make greater use of steel products. tools. and components. A proper assessment 
is therefore necessary. 

Market aspects. Almost all production and services will he done at the 
workshop. Arrangements would be needed for the supply of good wood. 
seasoned naturally or in a kiln. A sawmill must be available nearby for sawing 
timber to the correct size. 

1'1,, assi<:lance is required if the owner or entrepreneur is a trained worker. 
except for the initial installation of electrical equipment. 

Equipment requirements are shown in table 3. 

TABLE 3. EQUIPMENT REQUIREMENTS 

\111111>.-r , 

l>c·•1·ription of c·1111ipmc·111 rt'<flltr1·d 

Electrical hand-~aw. : m. with 1.25 cm hla<le 
Multipurpose woo<l~urking machine (planer. circular saw. groowr. 

morti~r) 

Woodworking lathe 
Portahle electric drill 
Woodworking work-hcnch with 2 vices 
Measuring. marking. holding tools and fixtures l 
Nonnal range of woodworking hand tools (chisels, files. saws, hammer .... 

mallets, drill hits. mitrc-hox with saw etc.) I 
Total 

r. \//lll1Jl<'d 
f'r/C<' I$(·.\ I 

800 

2 000 
I 000 

150 
500 

1111111 
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A covered floor area of approximate:y 70-80 m2 will be required. An open 
covered area of 25-30 m2 will also be required for stacking w1'od for natural 
seasoning and storage. 

Manpower requirements are indicated below: 

l.111>011r.fim·,• 

Owner. worker 
.\°11111/wr 11( f'<'non 1 

Joiner and hand-saw operator 
Cabinet-maker. uni\'ersal 

wood-machine operator 
Semi-skilled worker 

Total 

.., 

The owner needs to be trained at a vocational training centre for joinery 
and cabinet-making. The other skiiled workers should he trained in rural 
vocational training centres for general woodworking. 

The workshop could be used by government agenc.ies for on-the-job 
training of workers who have completed basic training. The on-the-job training 
period should be linked with related instruction programme'.'i. 

Phased development of the shop would not be required. 

General electrical workshop 

In many rural areas, although electricity has been provided. no facilities lor 
house wiring, simple installations, repairs and maintenance of electrical 
apparatus have been developed. Such a workshop is designed to meet this need. 

Product or service description. The workshop is needed in all central villages 
supplied with electricity. It will provide all types of services for the households. 
rural industry and agriculture of the central village and its hinterland, including 
the following: 

(a) Wiring in private houses and institutional buildings; 

(b) Wiring and small switchboard installation for motors and other 
apparatus such as agricultural pumps, small industry fans. mixers and blowers; 

(c) Installation of radio and television aerials and earthing in homes and 
institutions, as well as refrigerators, coolers, stoves and such other domestic and 
institutional electrical apparatus (including those in hospitals, clinics, schools 
and offices) as have come into use in rural areas; 

(d) Simple repairs and maintenance of motors and electrical apparatus. 
such as testing of faults in motors, cleaning of commutators and slip-rings, 
changing of brushes, changing or repairing heating elements in room-heaters. 
toasters, water-heaters etc. 

Market a'ipects. Some of the services will be provided at user premises and some 
at the workshop. The workshop needs to store for sale or use ordinary electrical 
hardware such as bulbs and tube lights, switches. tube-light starters, fuses and 
fuse wire, wiring, conduits and conduit fittings etc. 

Expert a!.sistance will not be required if the owner is a trained worker. 
As the unit will be in a workshop cluster, the other units in the cluster will 

provide· mutually supporting services. 

-- ----------
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Equipment requirements arc shown in table 4. 

TABLE~- EQUIPME!'IT REQUIREMENTS 

/)ncriprion of <'</lli{'mcnr 

Work-hcm:h with small \·ice llf 40 mm and drawers 
Portahk ekctric drill \\ ith wnical drill stand 
Multimeter. niltmeter. ammeter. ohmmeter. energy meter. insulation 

tester. all to he mounted in a switchhoard (except the multimeter) 
with switches. fuses and small transfomers 

Wire strippers. wire cutters. insulated pliers. line tester. long-no-;c 
pliers. ruhher gloves etc. 

Common hand toob (hack-saw. screwdrivers. chisds. hammer.,. pipe 
threader die. spanners. wrenches) 

Total 

.\ wnl>.-r !-. \Utn.ir,·.J 

r,·,111rrt"d pri··" 1Sl ._,-, 

.tlHI 

300 

I '."II 

IOO 

I 11110 

The workshop need not be bigger than 3 m2 for both the retail store and 
repair work. 

Manpower requirements arc indicated below: 

l.11ho11r J;>rn· 

Owner. worker 
Semi-skilled worker 

Total 

.\"11111h.-r oj p.-r.>011, 

2 

The owner-operator should have attended a general electrical engineering 
course covering both ho1Jse-wiring and apparatus repair in an urban or rural 
vocational training centre. The semi-skilled worker should preferably have 
received training in house-wiring only. 

There would be no phased development. 

Workshop for servicing and simple repairs of agricultural and road transport 
machinery 

Product or service description. The role of the workshop may he compared to 
that of a first-aid station or day-clinic. It will perform servi(;cs which arc too 
costly for individual tractor, truck or car owners to undertake on th1..;r own 
premises or to have done in a distant market town. The t}pcs of services ~·.1 he 
performed are as follows: 

(a) Cleaning, oiling, greasing, oil changing, draining and cleaning oil and 
petrol tanks, changing oil and air filters, checking and changing spark plugs; 

(b) Providing a complete battery service, including checking. fluid topping, 
charging and recharging, and leakage testing; 

(c) Providing a complete tyres and tubes service, including pressure testing, 
changing of tyres and tubes, vulcanizing; 

(d) Brake testing, changing of brake pads and liners, bleeding of the 
system, adjusting; 
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ft') Testing and correcting of simple electrical faults. clean· .g anti changing 

{] J Repairing structural parts of vehicles in collahoration with a metals 
shop. 

The need for such services will depend on tra·tor density in the central 
village and its hinterland. and on the density of other 1:iaterials and personnel 
transport vehicles in an area. ~ometimes if the village is on a highway. it will 
depend on the density of traffic and the distance from the last unit providing 
such services. In the latter case. it could he comhincd with a petrol sti.aion. 

All services will be provided at the workshop. Items such as oil. grease and 
common types of oil filters. contactors. fuses etc. could be kq, in stock for sale. 

No expert assistance will o~ required if the owner is a trained worker. 
If the unit is part of or nea · a workshop cluster. a considerable amount of 

inter-servicing could be made Cu,ier. such as in welding and fitting. electrical 
jobs. painting etc. 

Machinery and equipment requirements arc indicated in table 5. 

TABLE 5. EQUIPMENT REOC IREMPffS 

Dncription or <'l(llipmn11 

Work-hcnch with one vice of 1411 mm and drawers 
Electronic water pump with hose and nozzle (a,,uming water is to he 

obtained from a well or similar source) 
A-frame with chain hoist 
Portahle electric drill with drill :.r:ud 
Battery charger 
Garage jack 
Tripod axle stands 
Pedestal grinder and huffer 
Diesel-engine nozzle tester 
Coils and condenser tester 
Cear oil dispenser 
Voltmeter,. ammeters. plugs 
Switches and switchhoard. hrake-lining machine 
Vulcanizing equipment 
Tyre mounting stand 
ffand tools. drill hits. files. hammers. wrenche,. wheel puller,, grea'e 

gun,, spanner,, screwdrivers. pliers. taps and die-. 

Total 

.\11111/>cr 
T1't/lllT1'ti 

4 
I 

/: \lim1Jlc•d 

f'Tl<"<' f Sl'S I 

400 

250 
150 
JOO 

150 
5110 
200 
400 
~Oil 

200 
2511 
15(; 
500 

50 
150 

About 60-70 ni2 of covered area will he required, together with a covered 
ramp and trench for underhody work. 

Manpower requirements are indicated below: 

l.11/m11r Jf•rn· 

Ov.ner. worker 
Skilled worker 
Cleaner 

Total 

.\111111/la of 1wr.10111 

2 
2 



The "wner should have had a course on diesel and petrol engines in a 
vocational training centre. and the skilled worker should have been trained in 
mechanics or al:!ricultural machincrv enPines in a r11r:1l vnc:1rion:1I rr:1inino ...... . '-. -- - - -- -- - ---- -- -------~ 

centre. 
There would be no phased development. Such a worhhop may develop the 

range of service it provides as the clil:ntelc grows. 

B. Special-purpose production workshops 

Multi-product cast-iron foundry 

This type of foundry will be capable of supplying small parts and 
components weighing up to 20 kg an'.J made of grey cast-iron. grade I~ to 17. Its 
products will be needed by workshops and establishments at village level 
producing simple metalworking products. It is possible for such a foundry tn 
expand the activities of related metalwo1 '·ing establishments in 10-25 ,·illagcs. 
The viability of the foundry depends on local demand for trained manpower 
available at centr<i 1 village level. 

TABLE fl. EQUIPME!\T REQUIREME:"T~ 

lJncrip1im1 o( <'</11ipm<"1li 

Cupola furnace for melting liquid cast-iron. capacity of 1
i2 t. h. in-;i.;c 

diameter of cupola. JO cm. height of cupola. J.O m. with hlowcr 
and motor. roof hoard and cupola lining 

Charging hoist and structure. capacity of 0.5 t 
Core oven and sand-conditioning c4uipmcnt 
Mould-making machint• with maximum casting capacity of .\0 cm3 

of steel 
Core hoxcs for floor moulding (various size-.) 
Platform scale for weights of 0-1.0 t 
Ladles, capacity of 500 kg 
Ladles. capacity of IOO kg 
Hand shanks and ladles. capacities of I0-20 kg 
Crane system with 1-t hoist 
Shovel. riddles and screens 
Douhlc-ended grinding machine. wheel diameter of JO cm 
Tumhlcr. two air grinders. chipping hammers 
Wheel harrow .. 
Exhaust fan and air compressor. ahout 50 l/s at a p1._·,surc of X hars 

/'a11em-maki11x shop 
Band-saw with a 12.5-mm hladc 
Wood-working tools 
Belt sander 
Hand-operated cross-cut 
Drilling machine of 12.5 mm for mild steel 
Wood-working lathe with a turning diameter of up IP 15 cm 

Total 

.\lllllf.t'T 

Tt"t/lllT, tf 

I set 

I -.ct 

40 
I 

6 
I ~ct 

4 
I of each 

/-_ \{llll111t·cf 

/>Tl<t' 1$( ,, 

:' 000 
.100 

2 000 

2 :'00 
I ooo 
I ooo 

JOO 
JOO 
200 

2 000 
WO 
)011 

xoo 
200 

2 :'00 

800 
)()() 

.100 
400 
500 

I 000 

22 (l()() 
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Marker aspects. The users would be small Wl)rkshops manufacturing 
metalworking products in villages. The method of sales would be based on joh 
orders ranging from single-unit castings to mixed-product batch castings. The 
potemiai market wouid be the iocai viiiages. A feasibiiity study wouid be 
necessary before investment. 

Expert assistance would be required for training in foundry management 
and metallurgy. and pattern. core and mould making. 

The foundr-y would be iinked with various other industries. in particular the 
following: multi-product metalworking establishments at village level. 
woodworking establishments. repair shops for tractors and for automobile and 
agricultural implements. 

The material specifications are as follows: grey cast-iron. grade l 4 to 17. 
maximum casting weight of 20 kg. 

With regard to production volume. a cupola furnace with a capacity of one 
half tonne (t) per hour will be cbrged two nr three times a week depending 
upon the work-load. Output per week will be 10-12 t of liquid metal. 

Machinery and equipment requirements are indicated m table 6. 

The following supplies are needed for operating the cupola: pig iron. -.crap. 
coke for casting. wood for pattern making. moulding sand. fire bricks. fire clay. 
flux, core sand, core oils. wires. rods, chaplets. 

The following floor area is required: covered 24 m x 30 m = 720 m2 : open 
30 m x 30 m = 900 m2 . 

M.:npower requi1ements are indicated below: 

Dir.·,·r lc1ho11r 

Skilled 
Semi-skilkd 
Unskilled 

lndin·ct lc1no11 r 

Manager and forem;m 
Accounts clerk 
Pattern-maker 
Office and sales clerk 
Watchman 

Total 

h 

·' 
12 

, 

30 

Special attention should be given to · •ining the following personnel for 
foundry activities: mould-maker, cupola-charger and pattern-maker. 

Figure III shows the layout of a typical foundry of this type. 

Multi-product forging shop 

Product description. This type of small forging shop will produce simple 
agricultural hand tools and implemerts such as spades, digging forks, hoes, 
cultivators, sickles, scythes, harvesting knives and lifting hooks for wells. These 
simple hand tools for agricultural operations arc mostly used by small farmers in 
the developing countries. In urhan areas they arc used for gardening work. It is 
rather difficult for plant~ of this size to market their products in urhan areas. As 
they depend on potential demand at village level, the local market should he 
carefully surveyed. 
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Marker aspt'l°l.'i. The users would he gardeners and small farmers holding up to 
2 hectares (ha) of land. Saks would he organized through village hardware 
shops or direct dealings with the farmers. The products could he marketed in 
at'1'.-;ut 25 \·:!lag~~;~ F~=.!sihi!ity ~:tudi~s m:!y nt'!! ht.: re4u!rt:d~ t'lu! ~~ reali~t!r n1~~r~,_·t 

assessment can he carried out he fore in' cstment in plant and machinen. 
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fl~ure Ill. !\lulti-product cast-iron found~ al central 'illa~e le'el 

Expert assistance would be required for trammg in \arious forging 
techniques. Training in heat treatment would help to impro\e tool 4uality. 

Th~ shop wnuld he linked with the woodworking industry or local 
carpenters for the procurement of wooden handles. The materiul for hand tools 
must conform to SAE- 1078. while the specifications for carhon and manganese 
arc. resocctivcly. 0.72 to 0.85 and O.JO to 0.60. The material is suitahk for forge 
and heat treatment. 

On an annual basis of 250 one-shift working days. the production voluml.' 
would he as follows: 

,,,,,tf u, r 

!land 'padc, 
Di!!gin!! fork' 
!land ho..:" 
llanJ rnlt i\atnr' 
Sil'.kk' 
Sq the' 
llarw,tin)! kniH:' 

Total 

[ 111[\ ,,,., \ ,.,,, 

2 '\110 

I 500 
I :'Oil 
2 000 
2 000 
2 fl()( I 
2 fl()() 

I .\ .'\flfl 

Machinery and equipment requirements arc indicated m tahlc 7. 



TABLE 7. EOLIP\USr RFOURE\ff~TS 

Pll\\ er 'hear for o-mm ... ted plate 
c,1;11- ,ir ••ii-fired furn;k:e. 11.5 hp m<1tor. oO cm x no cm :- 45 cm 
Ouenching tan!.. bted) <1f appr<1ximatd~ LO m3 

.-\mil \\ ith pc:1k,t;1I. wcig.hi of 500 kg 
Douhk-emkd pc:de ... tal grinder. I .II hp. 311-cm \\ ht.'d 
Douhk-ern.b.! f'tili ... hing m;k:hine 11.5 hp .. ~O-rn1 \\ hcd 
\lanual rnll-lx-m.!ing machine for 12-mm thick rod ( ho!l 
\lanual plate-hc:nJing machine for 12-mm thicl.. plate ( h<1ll 
Electric arc-wdding machine. 250 .. \ 
Bl;k:bmith·.., toob. 12-m cap;11:it~ portahk 

Jrill. paint can and oru ... hl.'s. standard tnob <.'IC. 
\fi-.cdhllll.'OUS 

Tot;1I 

4 

I 

.J .' 

f'rl1 1" / '5i ', 

:'Ill I 

5 INIO 

"'"' 2511 
4'111 

4'111 

2511 
_'4 ltl 

4011 

hllfl 

'\1111 

'I 1110 

A plant of this type requires a cmcn:d floor area of 15 m x 12 m = I XO m2 . 

Manpower requircm~nts arc indicated hclow: 

l>irt'd laho11r 

( )wnl.'r. \\orka 
Sl..ilkd 
S<.'mi-... kilkd 
l ·n ... kilkJ 

/11.Jircct laho11r 
.·\ccount ... dnk (part-timd 
Storl.'kl.'l.'pl.'r. prn<lu<-'tion rc.:onkr. ... ale' d··rk 

Total 12 

Special attention :-;hould he gm:n to the training of personnel m heat 
treatment processes. 

Figure IV shows the layout of a typical shop of this type. 

A111/ri-prod11ct meta/lnJrking shop 

This ty~ of multi-product metalworking shop plays an important role in 
village industry. It produces various products and parts for the agricultural 
sector and for household use and interlinks with many other industries at village 
level. Improvement in transport facilities will help to increase auivities of this 
type of industry. Its viahility largely depends on potential demand at village 
level. Local markets should therefore he carefully surveyed. 

l'roc/11ct description. A plant of this type will produc~ various sheet-metal 
welded products. simple agricultural implements and textile equipment. steel 
joinery and :nany other metal-hascd products. Some of these products arc 
indicated hclow: 
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Seed joinery: racks. small cupboards. doors and window frames. gates. sluice 
gates and guides 

Su·el comainers: tanks. small silos. hopper dyeing vats 

Household articles: sheet-metal mugs. funnels. cans. buckets. steel T-joints and 
elbow-pipes 

Agriculwral implemellls: assemblv of harrows. tillers. ploughs. small 
(two-wheel) trailers. screw convevors 

Rural textile machinery: dyeing machines. simple textile parts for hand looms. 
carpet looms 

Market aspects. The prospective users of products from this type of plant would 
include farmers. villagers. textile and hand-loom weavers. small contractors for 
buildings and village infrastructure and shopkeepers. Some products would he 
sold directly to the customer and often manufactured according to the 
customer's o-.-der. Some would be sold through retail village stores. The 
potential market could extend over a wider area. Such a shop can obviously 
develop only in a central village having a substantial servicing role and a 
tradition in metalwork. 

A feasibility study is not essential. although a detailed market assessment 
must be carried out before the investment is made. Expert assistance in design 
and manufacturing techniques will improve product quality. As the plant will 
handle various types of products. the introduction of simple production 
management techniques is essential. It will be linked with various other 
industries, including the following: woodworking. hardware. transport. huilding 
contracting and agricultural implements. 

The following materials arc essential: mild steel. EN I series; sheet metal. 
12 SWG to 22 SWG. galvanized or ungalvanized; mild steel plate up to 1.5 cm 
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thil·k: mild stcd section. round. square. hexagonal channel. T. I. Z-scctions 
rc4ui1 cd for door and window frames .. 

On an annual basis of 250 one-shift working days. the production volume 
would be as follows: 

l'ro.f 11.-r 

Stcd jnincry 
Stcd c•mtain..:r-. 
HouSt.·hold articles 
Agricultural implement-. 
Textile machinery 
Producb made to cu ... tomcr ord..:r" 

l 'na' ['t"f \ t"clf 

-'110 

2011 
5 51111 

1011 
100 

Lp Ill plant 
capacity 

Machinery and equipment requirements arc indicated m tahlc 8. 

TABLE ~- EOl'IPME~T REOl'IRE\1E~TS 

Power hack-sa\\. for rods up to a maximum ,-.f 75 cm in diamctc; 
Hand shear. for plates up to 3-mm thick 
Pedestal grinder. 30 cm in diameter douhlc-cndcd 
L'pright drilling machine:. 25 cm in diamett.·r. mild stc:d 
Lithe. 75-cm maximum hore. 45-cm swing. maximum kngth of I 
H.:ctric arc-welding machine. 250 A 
Gas-wdding sch and hr;ving .;ct-. 
Welding fixtures and toob 
Ryhall pre""· 3 t 
\tanual roll-hcnding machine. rod (hot) up ti> 4 cm in diamctc; 
Portahlc hand-drill gun up to 1.25 cm in diamct.:r. mild stcd 
Portahk grindc:r with whc:d diamctc:r up to I"' l.'ITT 

Oil- or coal-fired furnace:. 60 cm x Ml cm x 75 cm 
Anvils with pcdc ... tal. 5110 kg 
Quenching tanks. approximatdy 1.0 m3 

\'arinus small tools 
Hand nilihling gun for 15-mm thick mild stc:el 
Paint hru~hc,. mixing tank etc. 

Total 

m 

\11mh.·r ,._ 111111</lt'c/ 

ft'l/l4lrt'd {'n .. · tSl .\ 1 

I JOO 

250 
XOll 

5 0011 
h Ollll 

I 000 

I 0011 
500 

I 1100 
:mo 
150 
200 

4 000 

4 (100 

I 300 

JOO 

300 
200 

23 0()(1 

A plant of this type requires a cmcrcd area of 48 m x 28 m = I .J-l-l m2 and 
an open area for manufacturing work of JO m x JO m = 901) m2 . 

Manpower requirements arc indicated below: 

l>ir1•('( l11h1111r .\11111/>"r ff</lltrl't! 

Skilled 12 
Scmi-,killc:d 5 
lJ n ... k illcd 6 

l11tl1ri•11 lt1h1111r 

Manager 
Account... dcrk 
Draughhman. foreman 
ln,pcctor 
Watchman 
Lahourcr 2 

Total :m 



Special attention should he g.iven to the traming. of welders. fitters. turners 
and heat treatment personnel. 

Figure V sh1_1wo,; th1~ l:1yn11t of a shop of this type. 
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Figure \'. Multi-product metalworking shop at central l-illage le,el 

Production shop for fruit and n.'gerahle crares 
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Product description. This type of small shop will produce the follnwing. items: 

Wooden vegetable crates. JO cm x 60 cm x 30 cm and 45 cm x 75 cm x 
JO cm 

Wooden fruits crates. 25 cm x 45 cm x 10 cm and 45 cm x 75 cm x 
15 cm 

Wooden pallets. 90 cm x 60 cm x 25 cm. or according to customer 
specification 

Wooden racks 

Wooden ladders 

These products arc essentially required by farmers and shopkeepers. They 
may he easily produced from any type of cheap wood or even from waste w .lod 
of large saw mills in urhan or rural areas. The crates may he manufactured hy 
nailing together wooden strips. This type of plant should he set up in areas 
where intensive vegetable and fruit production takes place. Where helter quality 
crates arc required, in some cases for knocking down when empty und 
reassembly at the farm. then mor~ attention should he given to wood 
specifications and manufacturing methods. 

Market aspects. The users of products from this type of plant would include 
small farmers. orchard owners, fruit and vegetable huyers. middlemen and 
co-operatives. The products would he sold directly to the customer. They could 
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he marketed in 10 to 15 villages. However. the transport of empty crates to 
long-distance customers is not economical if cheap crates arc used. A fcasihility 
studv mav not he reauired. and no exoert assistance will he needed. Thc"c "hon" 

.. • • • I 

will be linked with other industries. including the following: woodworking. 
packaging. hardware. and vegetahle and fruit co-operatives. 

The material required is any soft or hard wood. and particularly waste wood 
from large woodworking or packaging industries. 

On an annual basis of 250 one-shift working days. the nroduction volume 
would he as follows: 

l'roducr 

\" egetahk crates 
Fruit crate., 
Woc.xkn palkt-.J 
l{ad,..," 

{ .,Ill f't'T \ ,.,,, 

l'\011011 

1511 ()()() 

SCIO 

2011 

~According to customer 'pccification'. 

M~chinery and equipment requirements arc indicated in tahle 9. 

TAHLE 9. EOL!IPME~T REQL'IRE!\IF~TS 

\11111/lr·r r \{ll1ld!t",1 

rr"c/ll/r1·d /'fie,. r$1 .\I 

Stationary or hand-operated ero"'-cut 'a'' 
Planer a11d thickne.,., planer 
Band-... aw 
A'scrnhly tahk 
Vice 
Hand-drill gun. mild steel. 12 mm in diameter 
S111Jll tools. hammer etc. 

Total 

500 

211011 

I OfHI 
(Oil 

511 
IOO 
250 

.i (1110 

A plant of this type requires a covered area of :iO m x 21 m = 630 m2 for 
the manufacture of c1·ates etc. and an open area of .10 m x 15 m = 450 m2 for 
storagl.! of crates prior to delivery. 

Manpower requirements arc indic2tcd below: 

f>trt'(/ l11ho11r 

Skilled 
Semi-,killed 
Umkilled 

lmf1rn t f,1/>t11ir 

Accounts ckrk (part-time) 
~ales clerk. supcrvi'>lir 
Lahourer 

Total 

Basic joinery training ts ad~quatc. 

.\11111/1.-r ,,.,,,,.,,·,/ , 
s , 

15 
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Figure VI sh~)Ws the Iayour of a shop of this type. 
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Figure VI. Production shop for fruit and ,.-egetable crates at central lilla~ lenl 

VII. WORKSHOPS IN RURAL MARKET TOWNS 

The characteristics of a rural market town arc as follows: 

l 

(a) A smaller percentage of the labour force is engaged in agriculture than 
in a central village. but most non-farm activities will be designed to meet the 
needs of rural areas rather than large urban centres: 

(b) The demand for materials and products in the market town should he 
such that an expansion of trade due to the marketing of products and services hy 
new industries can he absorbed: 

(c,I While some infrastructure for such industries will exist in the market 
town, more adequate infrastructure will have to he created in the form of larger 
workshop clusters and small industrial estates: 

(d) Power supplies should be available. hut additional power will he 
re-Iuired for small industrial complexes; 

(e) Training and advisory services should be readily available. 

While the service industries will meet the needs of the market town and its 
hinterland, the production units may serve a larger rural and urban regional 
market. 

The specific infrastructure needed for such rural industrial development 
would be of two kinds. On the one hand. the group of service worksho;>s. 
whether multipurpose or special purpose. will need to be close to or inside the 
market town. These should preferably be arranged in the form of a workshop 
cluster. On the other hand, the group of production workshops. which arc larger 
units, should preferably he outside tho town. organized in a small industrial 
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estate. or established alongside of. but off. a main highway and provided with 
most of the infrastructure required in an industrial estate. including link roads. 
The size of such an estate will depend on the growth potential of the town and its 
hinterland. Workshop clusters are dealt with in section VI. and industrial estates 
arc described in several UNIDO puh!ications. 

The assistance re-iuired from government agencies will relate to the 
selection of sites. preparation of site layout, building plans and specifications. 
and possible supervision of construction. Th~ actual management of the 
premises. whether it is a workshop cluster or a small industrial estate. will have 
to remain in th.! hands of a local or regional body concerned with the market 
town. 

A. Special-purpose servke workshops 

Workshop for the tesring and calibration of diesel-engine pumps and injecron 

The highly specialized work of testing and calibrating diesel-engine pumps 
and injectors can be made into a viable occupation for one person having a 
workshop in a fairly small room and doing only such work. provided certain 
conditions are met. Some of these conditions are as follows: 

(a) There should be a high density of tractors. diesel road \·chicles and 
diesel stationary engines in the area serviced by the market town: 

(b) Owners of 5uch engines should be conscious of the need for such 
testing, adjusting and calibration in order to avoid fuel waste. pollution etc.: 

(c) There are strict government regulations on highways passing through 
the town regarding pollution arising from diesel fumes. 

If the ahove conditions are met. the servicing of 3-5 pumps a day for 
250-300 days a year would be possible. 

No detailed profile of such a workshop is provided here. as this is covered 
below in the technical profile of the large re!lairs. maintenance and components 
manufacturing workshop. 

Workshop for body repairs, pa11e/-heati11g and paiming of road mmsporr n•hiclt•s 

Producr and service description. This workshop will provide a specialized service 
for the body work of automobiles. trucks and buses. The main types of service 
will be as follows: removing hody dents. panel heating. shaping and smoothing: 
applying prime coat of paint. finishing coat and polishing: repairing or changing 
upholstery. door linings and headings. scat repairs etc. 

Such a specialized service can become viable if there arc sufficient motor 
cars and buses in the area served by the market town. The tractor density of an 
area will not he important for this purpose, though tractors do require some 
body work at times. The flow of traffic on a highway passing through the town 
will also not be important. as highway users passing through a town do not use 
such a service. 

Expert assistance will not be required if the owner is a trained worker. On 
the other hand, as this is specialized work, links with other service units will he 

.. -- -·· - --~· 
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necessary. Even before dent-removing starts. electrical wires or instrument 
connections near the dent will sometimes have to be removed or disconnected. 
It would therefore be useful to have specialists available in these areas. Hence a 
workshop cluster arrangement is ideal. 

Machinery and equipment requirements are indicated in table IC. 

TABLE 10. EQUIPMENT REQUIREMENTS 

lJe.n-ripcion of equipment 

Portable electric drill and buffer with \·crtical stand 
Portable electric or pneumatic nibbler 
Pedestal grinder with wheel~:. 20 cm. dotible-ended 
Angk bender 
Work-bench wit!: one vice ( I+-15,m capci:ity) 
Garage jack 
Tripod axle stands 
Large screw expander (adjustable) 
Spray paint set with spray gun 
Set of hand tools 

Total 

Sumher 
req11ire1l 

... 
I 
l 

f.•Iimt1I•·d 
U>\l 1Sl'.\1 

250 
150 
51HI 

400 
5110 
200 

75 
200 
500 

2 775 

The shop requires a covered floor area of approximately 50-80 m2 . Part of 
this space will be secluded for spray painting jobs. Preliminary jobs can be done 
in an open yard, weather permitting. 

Manpower requirements are indicated below: 

l.ahour 

Owner. worker 
P .mel beater 
Semi-skilled worker 

Total 

.\"umher n•quir,··f 

I 

3 

The owner should have received training in sheet-metal work and spray 
painting and finishing, and been apprenticed for at least a year in a good garage. 
The panel beater should have been apprenticed in such work for 1-2 years. 

There will be no phased development. The work may be expanded to 
includt> signboard making and painting, and the making and painting of 
sheet-metal products, provided such items arc in demand. 

8. Special-purpose production worksho;>s 

Large f ound1y and forging shop 

A large foundry and forging unit m a rural market town can act as a 
launching pad for greater industrial activities, particularly in the wider 
metalworking sector. On one hand, it would produce parts and objects for 
capital-goods industries, and, on the other hand, it would promote a 
subcontracting system for many small industries. The existence of such a basic 
industry will facilitate rural industrialization. It is possible for a foundry of this 
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nature to expand the activities of related metalworking establishments to 200 
villages. The prospect of viability depends on potential demand both in rural and 
urban areas. Market potential should be carefully surveyed before the 
investment in plant and machinery is undertaken. 

Product description. This type of plant win produce the following items: 

Grey cast-iron castings (grades 14 to 17) of up to 100 kg. for manhole 
covers. brackets for agricultural implements. various parts for sugar. 
oil-setd and rice mills. parts for drainage systems. chequered plat~ ;, 
electrical and telephone transmission brackets. junction and cable boxes. 
small castings for small metalworking shops in villuge and urban areas 
etc. 

Brass castings up to 40% Cu. 60'!( Zn of up to I kg. for pump impellers. 
va!ve gland bodies. taps and water fittings and bush bearings 

Aluminium castings (duralumin) of up to 1'2 kg. for pulkys. wheels. 
brackets. electrical claddings. junction boxes etc. 

Steel products such as shovels. prongs and tongues. cultivators. electrical 
brackets for high-tension transmission. hammers. chisels and shear 
blades 

Market aspects. Th(; users of products from this type of plant would include 
metalworking shops. building contractors. roadworks contractors. water supply 
networks. builders of telephone and electrical transmission structures. 
agro-industries. automotive industries etc. The products would he sold directly 
to the customer on a job-order basis. They could be marketed in local and wider 
rural areas. and also urban markets. A feasibility study would be necessary 
before a commitment on investmenc is made. Expert assistance. particularly 
training, would be required in the following areas: foundry. technology. pattern 
making, metallurgy and core and mould making. These plants would he linked 
with industries such as metalworking, coal. wood. agricultural machinery and 
construction work. 

The foundry will be capable of producing grey cast iron from 14 to 17 grade 
in the form of shaped castings weighing up to 100 kg and brass and aluminium 
casting weighing up to 0.5 kg and 1.0 kg respectively. 

A cupola furnace with a capacity of 1.5 t/h will be charged twice a week 
depending upon the work load. Output per week will be 30 to 40 tonnes of 
liquid metal of grey cast iron. 

Machinery and equipment requirements are indicated in table 11. 

TABLE 11. EQUIPMENT REQUIREMENTS 

Sumlll'r /-..111marcd 
l>1•1crip1io11 of 1·q11ipmenr rt't/lllrt'd pnn· rsc:.\1 

Cupola furnace with a capacity of 1.5 t/h for melting liquid grey cast iron; 
inside diameter of cupola. 60 cm; height of cupola. 4.5 m with 
hlower and motor, roof hoard, cupola lining etc. IO 000 

Chai ging hoist and structure with a capacity of I t I set 700 
Core oven and sand conditioning machine I sc; 3 5tJO 
Moulding machine with maximum casting capacity. 

45 cm x .10 cm x 30 cm 2 5 000 
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[),·-'aiptiorr of c·quipmc·m 

Con: hoxes for IllHlr mouiding 1 \·arious sizes j 
Platform scale r·-ading up to 2 t 
Ladles. 1-: ..:apacity 
Ladles 1/:H capacity 
Ladles. lllO-kg capacity 
Hand shanks and ladles. 211 kg. Ill kg. 5 kg 
Crane system with 1-t hoist 
Shovel. riddles and screens 
Douhle-ended grinder. wheel diameter of 30 cm 
Tumhlcr. grinder. chipping hammer 
Pneumatic fettling machine 
Wheelbarrow 
Exhaust fan 
Compressor set. capacity of ahout 100 I s at X h;1rs 
Pa11.-r11-r11<1ki11g .\hop 

Woodworking lathe. workpiece of up to 7.5 cm in diameh:r 
Band-saw. hlade of 12 mm 
Belt sander 
Hand-operated cross-1.:ut saw 
Drilling machine mild steel. 12 mm 
Woodworking tools 
fi11111dry lt'.\ting <'q11ipm1'rrt 

Core-testing equipment 
Sand-testing equipment 
Lahoratory equipment 

.\'1111·Ji•rm11.1 hra.n f11w1dn 

Indirect oil-fired crucihlc furnace capahlc of producing liquid hrass. 
capacity of 300 kg per charge. complete with pyrometer. 
ladles etc. 

Resin core-making machine and own 
Pneumatic fettling machine 
.\'1111-famm 11/11mi11i11m j(111mlrr 

Indirect oil-fired crucihle furnace capahlc of producing liquid 
aluminium. capacity of 100 kg per charge. other facilities 
l)htainahlc from the main ferrous foundry 

Forging .1/rop 

Pnwer shear. 6 mm-thick steel plate 
Oil- or coal-fired furnace. 60 cm x 611 cm x 45 cm 
Mechanical spring forge. 10-t cpacity for hot forging. 3-hp motor 
Quencl-iing tank, capacity of ahout 1.0 m3 

Anvil with 500 kg pedestal 
Douhlc-cnded polishing machine. 0.5 hp. wheel 30 cm in diameter 
Manual roll-hending machine for IX-mm thick plate (hot) 
Manual plate hending machine for 12-mm thick plate (hot) 
Electric arc-welding machine, 1511 A 
Blacksmith's tools 
M iscellancous 

Tota! 

\11111/>,·r 

rc'</lllrt'tf 

, 

set 

I 
I 
4 

/-.\fllrlllft"i/ 

pnc.· I $l .\ 1 

- ~ .. , "' 
I 51111 

I 2110 
hOO 

3110 
21111 

.:: 000 
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I 0011 
SOii 

71111 
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3 0011 

I 2011 

SOii 
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-It Ill 
51111 
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21111 
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x 0011 
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51111 

3 ()()() 

5011 
5 ()()() 
x ()()() 

SOii 
250 
-It HI 
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3110 
JOO 
()()() 

2511 

71 ()()fl 

A plant of this type would require the following covered areas: 

Foundry: I ,275 m2 

Pattern-making shop: I 5 m x 10 m = I 50 m2 

Forging shop: 25 m x 20 m = 500 m2 
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The total covered area required is therefore 1.925 m2
. A total open area of 

900 m2 will also be required. 
The following supplies Wliuiu be needed to operate the cupola: iron. scrap. 

coke for casting. wood for pattern making. moulding sand. core sand. fire bric t..s 
and clay. flu>.. core oils. rods and chaplets. 

The forging shop supplies would consist of the following: 

Steel. specification SAE I.078. 0.72-{).85 carbon. 0.30-{).60 manganese 

Carburizing steel. EN 32. 32A. 3~: quenching oil. furnace oil etc. 

Supplies for the ;~on-ferrPllS foundry w~1uld include the following: brass 
ingots 40% Cu. 60'?r Zn. or 3CV~ Cu. 7J</( Zn: aluminium ingots (pure or 
duralumin): core sand (50 mesh). moulding sand. resin. furnace oil. charcoal etc. 

Manpower requirements are indicated below: 

/)Ir<'<"I l.ihour 

Skilled 
Semi-skilled 
un~killcd 

/11.ltrt'lf /uho11r 

Manager 
Foreman 
Pattern maker 
Accountant 
Clerk 
Sales clerk 
Inspector 
Production recorder 
~'"r.•L:eeper 

Watchm..:n 
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Figure VII. l.arge foundry and forging shop in a market town 
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Particular consideration should be giwn to the training of the following - - -foundry and forging personnel: found1y technologists (ferrous and non-ferrous). 
mould makers. cupola chargers. patcern makers and hea! tre:1tment operators. 

Figure VII shows the layout of a shop of this type. 

l\1ulti-product lwuselwld metabmrc shop 

Such a multi-product metalworking shop will cater to the needs of rural 
households. The products of this industry can even he marketed in urhan areas. 
The prospect of viability depends on potential demand hoth in rural and urhan 
areas. Potential demand should he cardully :-;ur\'eyed hefore making an 
investment decision. 

Product description. This type of shop will be ahlc to produce the following 
items: 

Aluminium kitchenware. e.g. pots. pans. cooking vessels. spoons and 
saucepans. up to 45 cm in diameter 

Simple aluminium lampshades up to 25 cm in diameter 

Corrugated aluminium roof sheets from aluminium sheets up to I .S mm 
in thickness. size 2.4 m x 1.2 m 

Kerosene farm lanterns (mild steel sheet) 

Tubular furniture (simple steel tahlcs. chairs etc.) 

Market aspects. The 'Jsers of products from this type of plant would include 
village. rural marKet town and city inhabitants. as well as hotel and catering. 
sen ices. The products would be purchased directly from the factory and also 
through agents, distributors and wholesalers. They could he marketed for local 
and wider rural and urbar. market areas. A feasihility study would he important 
before investment is considered. Expert assistance. particularly training. would 
be required in the foJln ... ;ng areas: design. development and adaptation: metal 
spinning and fi0·,.. forming; sheet-metal welding and brazing techniques. These 
shops woutr. be linked with the following sectors of industry: hardware. 
galvanizing, ~icks, rubber. foundries and shcet-m~tal for ferrous and 
non-ferrous parts. 

The products would have the following specifications: 

Aluminium circles, 7 .S cm. 12.S cm, 17 .S cm and 25 cm in diameter. 0.8 
to 1.5 mm thick, with zero annealed condition for spinning 

Aluminium sheets. up to 1.5 mm thick. 2.4 m x 2.4 m, giving products 
2.4 m x 1.2 m in size 

Kerosene farm lanterns, galvanized mild-steel sheet, 18 SWG. 2.4 m x 
1.2 m 

Kerosene stoves. bra~s sheet, 20 to 22 SWG, 2.4 m x 1.2 m 

Tuhular furniture, mild-steel tuhing, standard 12. 18. and 25 mm m 
diameter 

On an annual basis of 250 one-shift working days, the product volume 
would he as follows: 



l'ro.!11cc l ml\ pa \ ,·,ir 
.·\luminium kitchcn\\;m: (mixcd product) 150 000 
.\l11mini11m roof -.h,•,•r-; 1114111410 

Kcwscnc: farm lantcrns JO IHlO 
Kcroscnc Shl\'Cs JO IHNI 

Tuhular furniture: IO 000 

Machinery and equipment requirements arc indicated in tahlc 12. 

TABLE 12. EQUIPME:'llT REQt:iRE'.\tE~TS 

1>.-.~criptio11 of 1"<{t1ipmi·111 

Hand shcar. mild-stcd. 12-mn; thick 
IS-cm spinning lathe complete with renlh ing centrcs. t\\o-specd 

motor. two-speed starter. JO spinning tools. trimming an<l 
heading slide 

30-em spinning lathe: with same specification-. as in preccding itcm 
Treatment vats with dectrical hcating 
Roll corrugation machine .. l.0-m wide with variahle profile 

corrugation system 
Tuh::-hending machine: to hcnd mild stcd tuhe 25 mm in diamcter 

up to 270 
Tuhc-expanding and tuhc-narrowing machine: 
Ha111mer riveting machine tn rivet hrass or aluminium up '" n cm 

in diameter 
Lathe 7.5-cm maxi1um hore. -t5-cm swing. oO-cm maximum length 
Upright drilling machine for drilling up to 1.0 cm in mild steel 
Pedestal grirn.kr, douhle-ended. wheel 30 cm in diameter 
()(luhle-ended polishing and huffing machine 
Capstan iath..: with hexagonal turret and attachment wing 
Electric argon arc-welding fo. aluminium. JOO .·\ 
Electric arc-welding machine. 250 :\ 
Flyhall press 
Portahlc drill and grinder 
Roll-hendmg and tlat-hL.1uing machine 
Compressor set. capality of ahout I Oil 11., at a pres-.urc of X hars 

with -.praying equipment 
Spinning dies 
Welding fixtures 
Small tools 
Bins. stilh;ge. racks. pallets 
Delivery van 
Miscellaneous 

Total 

.\1m1/>,·r 

rt'L/llirt•.f 

2 ., 

2 
2 

A plant of this type requires a covered area of 60 m x 30 m 
and an open area of 60 m x 30 m = 1,800 m2 . 

Manpower requirement~; arc indicated hclow: 

/Jirt'C( faf1t111r 

Skilled 
Semi-skilled 
lJm,killed 

.Vumht•r r1•1111m·d 

25 
to 
15 

f. \(l1'1tllL'<i 

pri...- 1SL\1 

5110 

2 5011 
5 000 
I 000 

JO 000 

2 5110 
2 51111 

3 11110 

5 000 
7 000 
I nOO 
2 5110 
7 1100 
I 000 
I 0110 

250 
250 
5011 

-~ 000 
-t 1100 
2 000 
I 000 
-~ 0011 
-t 000 

l}()() 

71 000 

1,800 m2 
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Indirect l11hm1r 

1\.fanager 
SuperviStlr. foreman 
Ao:llllntant 
Accounts clerk 
Sales clerk 
Inspector 
Production recorder 
Storekeeper 
DriH!r 
Watchman 

Total 

., 

, 

2 

Particular consideration should be given to the training of personnel in the 
fol~owing activities: design and product develop 'Tlent. metal flow forming and 
welding. 

Figure VIII shows the layout of a shop of this type. 
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•·igure VIII. Multi-product household melalware shop in a market town 
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Work.wt,,p for large repairs, maintenance and the manufactun· of spare parrs 

Large repair, maintenance and spare-parts manufacturing workshops arc 
essential for efficient operation of industries and agricultural machinery in rural 
areas. This type of service and facilities will improve the productivity of the 
industrial plant and transport system in rural areas. A careful assessment of 
market demand for such services is essential he fore establishing such factories in 
rural market towns. 

These workshops repair automobiles, tractors, electric motors, generators. 
compressors, air conditioners, pumps, hammer mills, agricultural implements 
and all types of machinery and equipment for agro-industrics. In particular, the 
following items arc repaired: slaeet metal (panel heating, painting); exhausts, 
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inlet manifolds. radiators. pumps. silencers etc. for automobiles and tractors: 
transmission parts: hydraulic µarts: and engines. 

The maintenance work includes preventive maintenance of automobiles. 
tractors. plant and machinery of small factories. including testing of diesel and 
petrol engines. electric motors. generators. wheel balancing and armature 
winding. 

The manufacture of spare parts includes small items such as flanges. 
couplings. joiP.ts. bush bearings. links and rods. stub axles. gears. straight and 
helical shafts. splined shafts. keys. pins. special bolts and nuts. pipe joints. 
connecting-rod pins. crankshafts. rear axles. impellers and hush hearings. 

Marker aspects. The users 3f this type of wcrkshop would include private ~md 
public transport establishments. private owners of automobiles and tractors. 
such as farmers and domestic users. and small industries in greater rural areas. 
The products would be sold directly to the consumers. They could be marketed 
in local and larger rural areas serviced by a market town. A feasibility study will 
be necessary. 

Expert assistance will be required in the form of training in the following 
areas: heat treatment: weid;ng: testing (mechanical. electrical and hydral!lic): 
machine shop technology. including various aoplicati0n of tools. jigs. fixtures 
etc: and preventive maintenance. These shops would be linked with the 
following industrial sectors: woodworking. hardware. automobiles. agricultural 
machinery. rubber. plastics. electrcal equipment and metals. 

The products have the following specifications: 

Various rnilrl-stcel sections. round, hexagonal. shaped into angles. tees 
and squares 

Sheet metal. 14 to 22 SWG standard dimensions 

Ferrous casting. cast iron. 14 to 17 grade 

Brass casting. 4CV/c Cu. 6CVi Zn. ingots and scrap 

Brass sections. square. round. hexagonal etc. 

Aluminium castings, duralumin 

Aluminium sections, round, hexagonal, square 

High carbon steel, EN 8, EN 24T, EN 42 (spring) 

Ca~e-hardening steel, EN 32 series 

Machinery and eqt.:ipmcnt requirements arc indicated in table 1.3. 

TABLE U. EQUIPMENT REQUIREMENTS 

lJ1·~aiptio11 of 1•q11ipmo11 

Lathe for turning and screw cuttir.g with all accessories: maximum 
swing. 90 cm; hetween centres. IXO cm: "1aximum length of 
thread. 20 cm: maximum diameter of thread. l:'i cm: 
maximum pitch 5 threads per cm 

Cap<itan lathe with hexagonal turret and all accessories: diameter of 
hole through spindle. 6 cm: maximum swing of spindle 
under overhead support . .1:'i cm; maximum distance of spindle 
flange to turrel. H:'i cm: maximum length of har stock. 
Wern 

-- - -· - -- -----

,'\; 11mh1•r 
Tl'l/lliTl'tl 

F11tm111ctl 

pril'I' I${ ·s I 

I :'i 0011 

12 ()()(). 
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T-\B! 1· I~ 1, ... 1111111,·,{1 

l" ni\ .:r-.al nulling m;1d1111..: \\1th compo .. rnd di\iding he;1d ;111d \ ..:111, .ti 
milling :.ittachment with a!I geJ.r-rntting Jcces-.orie-.: 
capacity. 75 t"m x ..J5 1..ill x 50 cm: IS spe1..·1.b ranging 
2t-i to 1.250 rpm: 18 keds from 1.75 cm min: um\er-.;tl 
head. 2..J 1..ill in diameter 

Knee-type milling machine with aece.;sori1..-... 75 cm x 120 cm "· 50 cm: 
IS speeds ranging 2ti to 1.2511 rpm: 18 k1..-J, from 1.75 rn1 min 

Horizontal horing mad1ine with sliding head. swi\elling \\llfk-tatilc. 
and all ;u:c1..-ssories: maximum diameter of face and 
hore. 150 1..m: \ertical spindle tra,ersl..'. 20-lhll cm min: 
re\Ol\ing tahlc. 12111..ill x 1211 cm 

Cylindrical grinding machine with internal grinding attachment and 
accessori1..-..: grinding wheel sile. 50 x 20 x 5-cm htire: maximum 
diametl..'r. 25 cm: maximum uist;mcl..' hetwel..'n centrl..''. H:o cm: rolier 
face length. 1211 cm: maximum weight of roll. I hll kg 

Surface grinding ma.:hine with magnetic tahlc and acce-.,orie-.: 
size of tahle. 511 cm x 20 cm: longitudinal tra,·d. 55 cm· 
transverse travd. 211 1..ill: grinding whl..'el. 
211 cm in diamet;,:r 

Radial arm drilling machine with uni\ersal tah1e and accl..'-."1rie': 
spindle radius. 1.8 m: drilling capahilit~ 7.5-cm 
diamet-::~ in mild sted: spl..'eds. 15 to 1.500 rpm in 17 step' 
kl..'ds. II.I 10 11.75 mm sl..'C in h stl..'ps 

Upright drilling machine: drilling capahility. 7.5-cm diaml..'ter in 
mild stl..'e:: spl..'eds. 15 to 1.51111 rpm in 17 step': feeds. 
II. I to II. 75 mm 'Sl..'C in ti 'ileps 

Hl..'a! trl..'atment furnancl..'. maximum temperature up tll 
1.2011° C. oil-fired. NI cm x hll cm x 'Jll cm 

Quenching tank. I m3 

Eccentric press. capacity of 511 tons. hlank thickne-., up to 3 mm 

in mild sted 
Tuhe hcnding machinl..': maximum tuhe diaml..'ler. 5 cm in mild sled 
!\ihhling machine: maximum tensile strength of plate. XO kg mm2

: 

edge cutting up to J mm: numher of strokes per minute. 
2.8011 to I .41111: maximum circular cutting. 70 cm in diam1..·ter 

Shl..'aring machine: shearing mild-sted plate. up lo 12 mm: shear 
length. 2.5 m: strokes per minute. 15 

Eb:tric arc-welding machine. 500 A 
Electric spot-wdding marhine: maximum thickness of m;11t:rial. 

ti mm in mild sted 
Oxyacetylene wdding set 
Crankshaft turning machine; kn1:?th of shaft. 'JO 1..m; 1iin dia1neter 

up to 15cm 
Crankshaft grindin!! machine: lcn!!lh of shaft IJO cm: pin diameter. 

15 cm 

Crankshaft metal-spraying attachment: maximum dl..'position. h mm 
Portahk tools ;ind l'quipment 
Twist drill !!rimlcr. 0.8 lo 75 mm 
Universal cutter grinder; maximum diaml..'ler. 20 cm: lahk . 

. 10 cm x Jo .:m 
Small lathe: swing. 15 cm: distance hl'IWl..'l'li centr1..·s .. 10 cm 
Hydraulic testing equipment with pressure up to 200 h:irs 
Electrical motor testing equipment ' 
Brake load testing dynamometer for petrol an'd die~cl e'ngint:s 

with coupling llf• to 250 h.h.p. 

\1111:h,·r 

rt·.,1urr1·d 
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l>t'lcripr1on of <'qc:ipmc·nr 

Wheel balam.;ng machine 
Electrically dri\en compres."or. 150 (·sec at pres.,un~ of 8 bars 
forklift truck. battery-operated. with charger 
Fitter's bench. cupboards. tables etc. 
Small tools. elluipment. accessories 
Armature winding machine with motor of up to Ill hp 
Delivery van. I t 
Mobile crane 2 t 
Truck. 10 t 

Total 

. \' 1m11>.., 
requir.·d 

I set 
I set 

/·.".Hi m111t·d 

pri· " I $l. ·s 1 

2 ()()() 
8 000 

12 000 
2 000 

'"'000 
5 000 
(-, 500 

l 7 000 

15 000 

280 000 

A workshop of this type requires a covered area of 75 m x 60 m = -t..500 m2 

and an open area of 75 m x 30 m = 2.250 m2 
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Figure IX. Workshop for large repairs, maintenance and the manufacture of spare parts in a market 

town 

Manpower requirements arc indicated hclow 

/Jirco /ah1111r :Vumha rc•,111irctl lntlirl'ct laho11r 
Skilled 50 Checker 
Semi-skil:ed 15 Supervisors 
Unskilled to Inspector 

Ftiremen 
lntlirt•<·t laho11r ('hargers 

Manager Storekeepers 
Designer Drivers 
Accountant Watchmen 
Clerks J 

\'11111/,,.r rl'1/t11r1'.! 

I 
J 
2 
2 
.1 
2 
2 
2 

98 



Particular consideration should be given to the training of personnel in the 
following activities: sheet-metal work (p~nel beating). general machine-shop 
work. weiding. dcl:iril:ai wim.iing. it:~ii11g ( 1iit:dia1;il2"<J.l. dt:drkal .rnJ hydraulic). 
heat treatment and inspection. 

Figures IX and X show layouts of plants of this type. 
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Figure X. Workshop for large repairs. maintenance and the manufacture of spare parts in a market 
town, altematin la)OUt 
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Light industry technologies and rural 
development 

K. H. Yap* 

INTRODUCTION 

The introduction of industrial technologv iP.to rural areas has various 
objectives. A primary aim is to create new possibilities and bring to the 
traditional rural structure new dimensions for development. that is a fre~h 

perspective for evolutionary yet dynamic change. Rural communities have great 
pottntial. especially human potential. which has remained dormant because of 
the lack of an agent for change in the traditional way of life. This catalytic 
function must be performed by many elements. The contribution of industrial 
technology consists in the widening of the spectrum of productive skills hy 
adding new skills. thus diversifying the socio-economic hasis of rural 
communities and helping them to achieve higher rates of economic growth and 
become less de;>endent on agricultural patterns of production. with their 
seasonal character and vulnerability to natural disasters. The ability to acquire. 
utilize and integrate these new industrial skills is cs~cntial. 

Unlike urban areas. with their distinct infrastructure and institntional 
facilities. rural areas proved a rather amorphous environment for industrial 
technology. A number of situations and possible approaches will be explored in 
this paper. Particular reference is made to the role of technology in rural light 
industries. The term "light industry"' as used in the text is dcscrihcd in annex I. 

Annex II describes more typic<>l rural development functions to which light 
industry can make a contribution. The first chapter of this paper outlines the 
various clements of rural light industry development: rdcvant technology 
application patterns arc described in the second chapter. and the third chapter 
describes the relationship between levels of development and rural 
industrialization policy. 

•Director. Ccnrre for Management and lndw;rrial Development (CHO). Rotterdam. 
The Nctherl2nd~. 
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Direct support to farmers links industrial technology closelv with 
agriculture. It comprises a variety of activities. ranging from the provision of 
suitable farm implements and machinery to supplies of fertilizers. 
phytopharmaceuticals. animal feed and other products. The application of 
industrial technology is designed to improve farming practice~ and the 
utilization of productive potential. As stated earlier. ir.du,.trial technology is 
only one of the elements contributing to this development process. 
Plant-breeding technology is of course the basic requirement for agriculture. 
Fertilizers and agricultural chemicals assist in soil conditioning and plant 
protection. while implements and machinery improve productive capacity. 
Integration is also essential. The combined effect of the various elements would 
therefore achieve the best results. Such an approach can increase production 
rates substantially above the population growth rate. even in areas where food 
production is mainly based on small landholdings. For instance. yields per 
hectare of rice increased by 70 per cent from 1965 to 1975 in Indonesia. and by 
100 per cent in Columbia. Continued increases are feasible. as expericnc:e in 
north-east Asian countries has shown. In those countries. local production of the 
above-mentioned supFlies and indigenous development of agricultural 
equipment and machinery suitable for small-acreage farming have been found 
crucial. Small-acreage farming is a common feature in the Asian region and of 
major importance in Africa and Latin America. Intensification of yields by the 
above-described means is the main objective. Organizational aspects would 
have to be taken into account: in particular the availability of adequate 
extension services and effective distribution methods for the various supplies. It 
should be noted that large tracts of arable land. notably in Africa and Latin 
America, but also in certain Asian areas. can still be brought under cultivation. 
In many cases. however. a major development of basic infrastructure may have 
to precede the actual cultivation process. 

B. Processing agricultural products 

The processing of agricultural products provides another major link 
between industrial technology and agriculture. On the one hand. processing 
would make it possible to extend the lifetime of agricultural produce. On the 
other hand, the agricultural materials needed to meet consumer requirements 
arc a significant source of input to industry. Processing d,Jes not aim at 
preservation alone. It should have broader aims, including the utilization of 
by-rrodm:ts to meet various non-agricultural requirements. Added value may 
he substantially increased, a factor which could serve as a basis for determining 
optimum development policy. 

Various stages of processing should he distinguished. The first stages, e.g. 
dchusking of grains, which makes the produce suitable for direct consumer use. 
is often integrated with the agricultural opera rions themselves. It emerges as a 
separate operation only when some progress in economic development has hecn 



achieved. The same holds true for the next stage. consisting in further processing 
into intermediate materials. e.g. the milling of grain into flour or the extraction 
of vegetable oils from various types oi seeds. Preservation process.:s ab\> vary 
considerably. from simple drying and the use of natural preservatives (salt. 
vinegar) to canning (with sterilization and use of selected preservative agents) 
and fr;?;?Zc-drying (with related refrigeration methods). I mp roved durability 
makes it p\lssihle to reach not only local. but also national and international 
markets. In addition. long-distance transportation and storage tt::chnology 
eliminate the need for certain products to undergo preservation. for example bv 
carrying the final stage of the plant-growth process (e.g. the ripening of 
bananas) under controlled transport and storage conditions. 

The recycling of by-products back into agriculture takes place. first of all. 
within the agricultural production process itself. Use of compost as a natural 
fertilizer is a common example. This function is extended in modern non-tillage 
farming. Mulch coverage has be~n found to reduce soil erosion. although 
increased us:! of appropriate herbicides is necessary in order to ensure proper 
weed control. Another possibility involves the further processing of selected 
by-products into protein and vitamin-rich food supplements (1;.g. fibres of 
tangerine peels or the utilization of oil-meals). The use of by products and 
waste-material as fuel. or as basic or reinforcing components < •f strawboard. 
paper and building materials is also common. In these processes a blending with 
material from other soun:es would often he appropriate. a blending which could 
open up new possibilities for developing and diversifying the rural economic 
base. 

Forestry. animal husbandry. fisheries and a variety of cultivated food and 
fibre crops (such as sugar. tea. coffee. cocoa. cotton and jute) are other areas in 
which industrial technology can contribute to the rural development process. In 
many instances a wide range of technological options apply. An assessment 
based on economies of scale would help to show whether sector specialization is 
viable in a given locality. The availability of infrastructure would often require 
separate consideration. In case significant additional infrastructure is needed, it 
should t.e considered within a broader framework i.i which the industrial plant 
and its ancillary establishments could serve as a rural development nucleus. A 
similar approach would apply to the clustering of various smaller industries in a 
particular location. These would then form an agro-industrial or light-industry 
complex or. a relatively modest scale. As indicated above. the development of 
common infrastructural and institutional facilities would be designed to meet the 
dcvclopmeN needs of an entir~ area, and should link together its various 
economic sectors. 

C. Transportation and communication 

Market-places and small shops in villages and townships arc the traditional 
locations for the exchange of agricultural products. However, they may not he 
wholly suitable for r!.lral industrial products, and new distributive channels may 
therefore he dcsirahlc. With increasing development a higher rate of inter-area 
activity will generally occur, requiring an expansion of transport and 
communication facilities. This must he achieved through the co-operation of 



both e\~crnal and local bodies. External action. for example by the government 
authorities. would concern networks of major importan.:e such as roads. 
railways. wak1 -ways. airiines and teiecommumcauon facilities. Corresponding 
to such action would be the development of local transmission lines. 
Short-distance transport of goods and persons is a requirement that might. 
depending on the circumstances. be fulfilled by rural light industries. Similarly. 
battery-operated transistor radios and other types of electronic equipment could 
make essential and cost-effective contributions to increasing the communication 
links of rural areas with the external world. 

D. Meeting daily living requirements 

Household utensils (of plastic. metal or ceramic material). lighting. stoves. 
furniture and similar items would be suitahle for dispersed production hy rural 
industries. As compared with urhan industries. rural industries would have a 
relative advantage in terms of land and labour costs. On the other hand. 
ensuring the provision of basic materials and energy supplies might require more 
attention. However. light industry estates would tend to offer the hest rural 
framework for the optimum use of land. energy and infrastructure. 

Home industries can also play a significant rok. For example. mat and 
basket weaving arc activities which logically combine with agricultural activities. 
They are by nature storable items that may he produced in slack periods. They 
are also articles of use in rural and urhan areas alike. Various countries have 
even succeeded in developing suhstantial exports of these items to industrialized 
countries. For traditional crafts. which would in many instances represent 
full-time employment for highly skilled persons. suc·1 a development can h.: 
even more pronounced. 

Building materials, with their relatively high transport costs and their 
dependence on the availability of local raw materials represent another sector 
suitable for dispersed production. Their development depends on construction 
activities, which in rural areas often involve a large degree of self-help shelter 
construction. Roofing. walls and other structural clements arc primary items. 
I ntcrmcdiate building materials such as cement. construction stccl and plastic 
sheets form a second category which should he considered in conjunction with 
public works and other larger construction programmes. The development of 
the second category of industries would have generating effects beyond the 
manufacturing and construction industries. particularly on transport activities. 
In this connt!ction, the job-creation potential of lahour-intensivc transport in 
developing countries is from time to time a focus for international attention. 
However, transport activities in themselves require little m<'rc than exertion of 
human energy and add little. or arc even detrimental, to the development of 
skills. The use of human energy solely for transport and the handling of 
materials should therefore be superseded as rapidly as possible. If this is not yet 
economically feasible, suitable educational and training programmes should he 
provided for those engaged in transport activities. 

Garments and textiles, like the ahove-mentinned products, can fit rural 
local needs as well as urban and international requirements. A variety of 
technical options exist. These options arise from different consumer needs and 
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preferences and from variations in patterns of supply. the combination of cloth 
and yarn supplies being the most common. Fibre-crop-growing areas wot,;ld also 
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cases. the processing complex might. as indicated above. serve as an area 
development nucleus. 

Adequate institutional facilities arc needed for certain industrial activities 
such as the production of medical supplies. The manufacture of medicines in 
dosage form often r~quires relatively simple equipment. which should. however. 
be operated only under hygienic conditions by trained personnel. Other 
industries depend on the availability of medical supplies such as distilled water. 
which is vital in cholera-infested areas. The preparation ti~ formularies to meet 
the health care requirements of a country or area. comprising both modern 
pharmaceutical products and traditional medicines. should serve as a basis for 
the development of local m:.:nufacturing facilities. The establishment of a 
suitable working relationship with rural hospital facilities would help to maintain 
quality standards. 

II. TECHNOLOGY APPLICATION PA TIERNS 

The industrialization process depends primarily on technology. in particular 
manufacturing and related technologies such as 1.:nergy. mining. construction. 
transport and communications. A major aim in applying lhcse technologies is to 
transform and process materials into usable products. A number of distinct 
application patterns can be distinguished according to areas of interest. such as 
demand. employment, material resources and the environment. Each aspect 
must be considered in the context of a specific locality and its development 
potential. This paper deals mainly with rural areas and the role of light industries 
in their development. 

A. Demand-oriented application patterns 

Examples of light industry production oriented towards local. urban. 
national and export demand have already been mentioned. The production of 
farm implements, the recycling of some types of by-products. and the provision 
of various utensils and appliances for use in village households arc designed to 
meet local demand, although some of the items mentioned could also he used to 
cover broader, e.g. urban requirements. The levels of expendable income of the 
local population will in most cases determine the economic viability of such light 
industries. Product sales largely follow traditional practices, although, as 
indicated earlier, there is a clear need for the gradual development and 
modernization of distribution and sales methods as income levels improve. 

Some localities (including rural ones) become famous for the production of 
particular items, including products designed mainly for practical use as well as 
those with a certain artistic value (e.g. ceramics, traditional garments etc.). Such 
products would he logical candidates for technology upgrading to meet potential 
export demand. The use of modern technology to produce articles with a 
national cultural value should also he considered. It may he applied differently 



in different countries. depending on cultural backgrounds. levels of 
development. and overall domestic d1~mariJ. Traditional clothing. a modernized 
scyie of nacionai dress. and toys of foikioric vaiuc arc cxampics of the type of 
article that may be produced. 1 

Wherever possible. technology upgrading should go beyond the mere 
substitution of mechanical for natural power or the more widespread use of 
traditional techniques. Fundamental tcchnicai improvements and innovations 
arc needed to ensure long-term viability within the present demand structure. 
The use of new materials. processes. tools and equipment provide scope for 
considerable innovation. Modern product development and marketing 
techniques will have to be applied. together with an effective system of dispersed 
production making use of current levels of skill and methods of work and 
providing a possibility for continuous upgrading. Quality control and carefully 
selected production technologies arc necessary in order to meet export demand. 
The choice of technology is determined hy many external factors beyond direct 
control. and by the need to promote internal socio-economic progress. For rural 
light industries. which have relatively :.;imple industrial structures. the 
technology choices would concentrate chiefly on the selection of particular 
processing units or machines. Such a selection should be based on objective 
information regarding the full range of possible options. Educational institutions 
and various types of economic incentives help to reveal some of the constraints 
upon. and the appropriate directions of. general development. 

8. Employment-oriented application patterns 

Seasonal activities and structural employment have a hearing on rural 
industrialization. As previously inJicatcd. various home industries may help to 
meet seasonal employment requirements. On a more organized basis. 
small-scale assembly operations could he undertaken. generally involving the 
employment of at least a f cw persons for year-round activities. while expanding 
the work-force during slack agricultural seasons. It should he noted in this 
connection that industries processing agricultural products may disiort the 
seasonal employment pattern, because !Jrocessing operations and harvesting 
time generally coincide or overlap. The need to avoid the harmful consequences 
of conflicting labour requirements should therefore he home in mind in the 
establishment of such processing industries. 

Light industries have by definition a relatively favourable employment 
generation effect, i.e. light industries provide, under otherwise comparable 
circumstances, relatively larger employment opportunities per unit of capital 
resources employment than heavy industrics. 2 This advantage is particularly 
pronounced in smaller light industries. Typical sectors arc garments and 
footwear, furniture and woodworking, toys and similar articles. The processing 
of fruits and vegetables and the manufacture of certain metal products may also 
he included. The conditions of demand pose limits on t~.c extent to which these 

1Production of traditional clothing i' di'cu'scd i,n anncx 11. Scction B. 
2 A morc complctc di,cussion of thc tcrm ""light indu,try·· is in annex I. 



industries could provide new employment opportunities to the rural population. 
Infrastructure. including in particular power suppli~s. housing. construction 
sites. transport and communications impose further limitations. which. as 
previl)Usly indicated. COti!d be effectively dealt with hy the establishment of 
industrial estates. The lack of such infrastructure is one of the main reasons whv 
industries prefer urban locations. which have the advantage of proximity to 
important Markets. For an industrialization policy designed to build up a 
geographically dispersed industrial structure. the establishment of plar.ned 
industrial areas is therefore a key factor. However. the establishment of 
industrial estates and the required institutional facilities would not in themselves 
suffice. Viable industrial operations remain the central element of which 
infrastructure development efforts are an essential condition. 

A similar approach would apply if one of the industries assumes a general 
development role and provides structural facilities for use hy other industries in 
the area. The units concerned requ;re a combination of development capital 
inputs with varying redemption dates. a condition which financing institutions in 
developing countries are often able to meet only to a limited extent. if at all. The 
result is a fragmentation of the unit. with an increased risk of losing sight of ~he 
main development objectives. Moreover. rural light industry units are relatively 
small and numerous. To fragment them furtht~r would reduce the effectiveness 
of their contribution to development. Optimum results would he achieved 
through the dynamic interplay of local initiative and participation within the 
overall development framework. rather than through comprehensive planning 
by external sources. 

Employment-oriented technology applications may he assessed from 
various viewpoints. From a socio-econo;nic point of view. the relationship 
between labour and capital is an important factor. 3 From a technological point 
of view. versatility and savings on capital and operating and maintenance costs 
require consideration. Standardized equipment should he adopted to facilitate 
future replacement and workers trained in its correct usage to reduce 
expenditure, and to achieve investment savings through collective purchases. 
Further advantages could he achieved through the establishment of guidelines at 
national level, relating for example, to the types of equipment which could help 
to increase electricity supplies to rural populations. only one eighth to one 
seventh of which are currently supplied with electric power in developing 
countries. 

In general, no compromise on performance q•1ality may he allmvcd. 
although technical adjustments of equipment used in various types of light 
industry may well be justified in certain circumstances.4 The key factor in the 
industrialization process remains the development of human skills and 
innovauvc capabilities in t;·,e broader sense. 

3 A rclalionship of direct employment lo the fixed assts of a firm is used hv lhc World Bank to 
illustrate lhc employment-generating effect of smaller industries (sec Fmplormmt and l>n-dopmmt 
of Small Fntl'rpri.w•s, Washington D. C., fl>78. World Bank). 

4Such adjuslmcnts. although hascd chiefly on comr1on sense judgements. arc \cry widespread 
in developing counlrics. much more so than would seem to appear from informatinn 'mm.:cs and 
puhlications in the industrially advanced countries. 



C. Material-resources-oriented application patterns 

The processing and use of agricultural products and by-products arc 
examples. previously described. of the application of material resources to the 
development of light industry in rural areas. The technology application patterns 
are de:.igned to increase added value. The utilization of forestry resources may 
serve as an illustration of such an application. 

The main industrial uses of forestry resources include the following: 
preparation of logs for construction purposes: sawing and further processing 
into panels. building elements, veneers. plywooc. furniture and other products: 
construction of boats and small ships: manufactu.·c of pulp and paper: supply of 
fuel for domestic and industrial purposes and proce:;sing into charcoal as a 
reduction agent for steelmaking and other processes: and various other uses. 
such as wood carving. A significant factor in the use of forestry resources is the 
possibility of recycling waste material ( manufactun: of particle board. fuel us1's 
etc.). Some of these processes. in particular the manufacture of pulp. paper and 
board, are highly capital-intensive. In most cases. however. a light industry 
pattern as described above would apply. For example. when an adequate supply 
of materials exists. a favourable employment generation effect is productd by 
capital investment in the woodworking sector. The multiplier effect on other 
industries is also significant. Large-scale transport is required in log handling. 
during the various stages of intermediate processing. and in the distribution of 
final products. The mat~rials are preserved with products of the chemical 
industries, and maintenance and renovation service:; are needed. 

Unprocessed round wood and sawn wood contribute about 70 per cerit of 
the total wood-export earnings of developing countrie~. Improved 
wood-seasoning facilities and further processing to interm(.diate produch 
(plywood, panels etc.) would be suitable areas for short-term export-oriented 
development. Planned reforestation may in many developing regions haw·e to 
accompariy iorest utilization rrogrammes in order to ensure an optimal 
structure in which both ecological and economic objectives may he pursued. The 
domestic and export markets provide ample scope for action on a short- and 
medium-term basis, while immediate development measures arc often possible 
in the light industry. 

New technologies can rJay a significant role in the development process. 
For example, experience gained over the past decade for the drying and 
seasoning of timber in the use of solar kilns showed reduced investments and 
some di!':tinct qualitative advantages.5 Similarly, in-depth research is needed in 
other rural light-industry sectors. In many areas unique piiytogeographic 
conditions have made possible specialization in certain tropical fru:!s, cultivated 
crops and fibre resourc~s. Th revival and expansio,, of these sectors, with the 
further processing and improved added values it would entail, is hoth desirahlc 
and :easible. Technological research can make a vital contribution to these 
development objectives. 

5Scc Technoloxy for Solar f:nergr Utili:.ation (United Nat!ons puhlication. Sales No, 7X. lLIU1 ). 
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Food and clothing. health and edm:atior.. housing and the environment are 
tangible and basic signs of progress to rural populations. The supply of building 
materials and improved construction elements has been mentioned as one of the 
art:as to which industrial technology could contribute. It could also provide 
equipment and auxiliary materials (lubrication oils. water purification agents 
etc.) for the supply of utilities. short distance transport and coJPmunication 
equipment. and related maintenance services. The provision of products for 
health care (e.g. medicines and food-supplements) is another field lo which 
locally based industrial technulogy may be applied. However. the~e activities 
will depend on the contribution of certain basic industries (e.g. cement. basic 
metals and bulk chemicals). Loc2! resources permitting. integrated operations 
would be preferable. Otherwise, link-ups with a broader supply structure would 
be needed. The identification of possible uses of recycled materials would be 
useful. When suitable technologies are developed, the possibility of recycling 
would contribute to the dispersal of the industrial activities concerned. 

From a techno-economic point of view. thc:se activities would depend on 
the amount of disposable income and public funding for area development. 
Various other faci:ors are also essential, for example the supply of safe water. 
which is a basic human requirement. It may be provided in ma11y rural areas by 
moderate amounts of investment in making ground-water sources available 
through protected wells. A further development would be to provide well-water 
through a village or neighbourhood system of public hydrants. with a subsequent 
extension of the distribution system to include house connect; ms. This generally 
leads to a sharp increase in per capita consumption. The investment pattern also 
shifts from investment chiefly in water production to increasing investment in 
the distribution system and ancillary faciiities, such as a public sewerage system 
to safeguard the water from contamination. The industrial technologies required 
also change considerably. Whereas initially local artisans would suffice to 
maintain the basic system, a more elaborate structure would subsequently be 
needed. Steps should be taken to ensure that the development of such an 
industrial structure can be achieved while preserving the quality of the 
environment. 

III. TYPES OF RURAL DEVELOPMFNT 

A wide varicry af industrial technologies is applicable to the rural 
development process. For each technology a range of options exists. Moreover, 
technologies are emerging, and continuing innovation should he encoun~gcd. 
For the application of technology, the type of development required in the arc<;. 
concerned is a ma1or factor. Three broad types of development may be 
distinguished, in the ordel" of increasing industrial activity: development for the 
provision of basic requirements; activities of a predominantly agricultural 
nature; and development concerned chiefly with the promotion of industrial 
growth. 

The provision of basic living requirements, in particular food, water. 
clothing and shelter, is the first development objective. According to an estimate 



hased on World Bank uata approximately one fourth of the populatilm of the 
developing countries needs these basic requirements. The prese_-vation of food 
supplies. logistical operations. and the provision of industrial components for 
self-help construction programmes are areas to which industrial technology 
could contribute. The application of industrial technology to the supply of safe 
water in rural areas has already been mentioned. Moreover. the possihility of 
using the generally abundant supplies of solar energy available in dry areas is 
being considered. The methods considered emphasi~e local initiative and the 
maximum possible involvement of the local popu!ation. Nevertheless. external 
support will in most cases be necessary at the initial stage and in order to ensure 
the necessary safeguards. An important safeguard would involve assistance in 
case of natural disasters or insect plagues. for example. The technology nf 
communic:.Li.ions is vital in this respect. Developments in this field of technology 
have in recent decades wrought fundamental change. making many older 
methods obsolete. Humanitarian considerations would be a primary clement in 
the provision of relief assistance and in programmes designed to meet the basic 
living requirements of the p0pulation. The generation of productive capacity is 
essential, so as to enable the economics concerned to become as self-sufficient 
as possible. In the pursuit of this objective. new technologies. such as those 
referred to above, could play an increasingly important role. 

Light industry technology designed to support agricultural operations 
require increasing engineering inputs. The particular capahilities to he 
developed include the following: functional design and production of 
agricultural implement~; and machinery. transport and storage equipment. 
material<: analysis, various processing and preservation techniques. packaging. 
recovery methods, and equipment maintenance and repair. Tht:se light industry 
activities are largely based on human engineering capabilities. A rather high 
degree of flexibility is needed to deal ·vith differences in local conditions and 
unforeseen circumstances. Light industries are highly dependent on assured 
supplies of raw materials, energy and other items. The farm implements 
industry, with somewhat larger plants supplying blanks and other intermediate 
items to virage-based light industries and craftsmen, is an example of such 
interdependence. Another example is the relationship between container 
supplies and the fruit preservation industries. The identification of such links 
and the framing of provisions to ensure normal conditions of operation is 
essential. 

By div sifying its output to meet a broad range of demand and 
environmental requirements, light industry could make a contribution to 
growth-oriented rural development. Such an approach would also help to 
increase employment opportunities of both a structural and a seasonal nature. 
The role of local leadership in this development effort is essential. Action should 
he taken along various lines, including technical training and improved 
manufacturing methods, the establishment of production facilities, the 
development of marketing and distribution channels, financing, and building up 
suitable organization s~ructures. Due account should he taken of local reaction 
to the need for change. The introduction of new talent is often needed. Young 
college graduates with a pragmatic outloc.k and suitahly motivated can make 
particularly v:·luablc contributions. 
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In order to give impen:~; :G dcvciopmeiii. sp~l:iril: adiun of a combined 
nature may be required. Thi~ ... -Juld involve the concentration of a variety of 
industrial activities at a particula• location. for example as industrial estates. or 
the integration of manufo.cturing technology. as in an agro-industrial complex or 
a rural development nucleus. In both cases a comprehensive feasibility study 
would be needed. preferably with a separate assessment of the plant· level 
components and the infrastructure. 

Each of the three development stages dealt with would require. hased on 
the present outlook for growth. from IO to 20 years. For most rural areas. 
however, the first stage can usually be largely or wholly bypas')ed. 
Growth-orientect industrial development could therefore be achieved within a 
reasonable time frame. In order to bring such development within the reach of 
the rising generation in rural areas where subsister.ce-level conditions still 
prevail. measures to achieve accelerated growth could be considered. This 
would involve an estimated 700-800 million persons out of a total of 2.000 
million persons in the rural areas of developing CCluntries.6 

61'.stimates hased on data comriled hy the United Nations and the W11rld Bank. 



Annex I 

COMMENTS ON TIIE TERM "LIGHT INDUSTRY" 

The Bureau of Statistics of the United Nations C' partment of Economic and Social 
Affairs classifies the following sectors as light industries: 

/SIC catt•gory 
1111mber1 

31 
32 
33 

342 
355 
356 

39 

Descrip1io11 
Food. beverages. tobacco 
Textiles. wearing a~parel. leather articles and footwear 
Wend products. furniture 
Printing. publishing and allied industries 
Rubber products 
Plastic products not classified elsewhere 
Miscellaneous products not classified elsewhere 

The term .. light industry" used in this paper corresponds largely to the aho\"e 
enumeration so far as the manufacturing industry is concerned. It is. however. used in a 
somewhat broader sense. and includes construction (IS IC 5 ). transport and storage (ISIC 
71 ). and repair and maintanance services (ISIC 951 ). Home industries and handicrafts 
are also included. In general, therefore, the term light industry is used to descrihe 
industrial activities that are mainly skill and labour-oriented than the complementary 
group of heavy industry sectors. 

7/111a11ational Standard lndu.vtrial Cla.uificari011 of Alf /:"co11o'mic Activ11i1•J, Statistical Papers. 
Series M. N. 4. Rev.2 (United Nations publication, Sales No.68.XVll.8) 
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Annex II 

LOCAL INDUSTRIAL PRODUCTION TO MEET RURAL DEMAND 

A. Fann implements8 

Local blacksmiths play a significant role in the development and supply of farm 
implements and ether types of metalware. They cover 14-20 per cent of total demand for 
hoes (jembes) in the United Republic of Tanzania, where a nationwide system is being 
developed to achieve self-sufficiency in the supply of farm implements. In addition to the 
production of farm implements, blacksmiths adapt factory-produced implements to meet 
local requirements, and perform an essential service as local distributors for a market 
unaccustomed to fixed-price distribution systems. 

In order to achieve self-sufficient production of farm implements, rural blacksmiths 
should belong to small workshops producing various household utensils in addition to 
farm implements. Such workshops, which would not need electric power. could meet the 
needs of a rural population consisting of about 9.000 families. An expanded range of 
products and facilitie~ is envisaged for a second, and possibly third. level of development. 

The supply of raw materials, regarded as establishing links between the two levels. is 
essential. It should be noted in this respect that the traditional technology of 
iron-smelting, in use for many centuries, is too costly and has ecological and other 
disadvantages. The major tasks of scrap colle\.'.tion, possible resmelting and provision of 
semi-finished blanks of various qualities, shapes and sizes to blacksmiths for further 
forging and proces'. ing into final products are to be performed at the second level in the 
programme described aliove. 

This would make possible substantial savings a~ compared with the present method 
of import substitution through large-scale production. In the case of the United Republic 
of Tanzania, overcapacity and inadequate organizatio11al and technical flexibility, partly 
due to the neglect or at least underestimation of the role of rural blacksmiths. have been 

TABLE I. SAMPLE PRODUCT LIST 

Typical product.{ 

Single-function farm implements (jemhes, axes, hillhooks, adzes, pangas, 
knives, sickles. -;lashers etc.) 

Farm implements with a more compmite structure (ground-nut shdlers 
and lifters, maize shellers, hand-operated sprayers and planters etc.) 

Mechanized farm equipment 
Simple household utensils (knives, scissors, frying-pans, charcoal stoves, 

kerosene lamps, huckets, water cans, dusthins etc.) 
Transport equipment (wheelharrows, handcarts l tc.) 
Repair services for bicycles, equipment and various installations 

(e.g. water supply). 

/.<•n•l of work~hop 

First 

x 

x 

x 

x 

x 
x 

x 
x 

x 

"Adapted from .. Promotion of rural implement manufacture in Tanzania", paper prepared for 
UNIDO hy J. Muller, Novc1.1her 11J77 (ID/W(i.257 /8). 
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nh.;t•rvl.'d. For thl.' suggested product ran_ge (sec table I). the progress achie\"cd and 
improved infrastructure will lead to changes in the activities of the variou-. types ot 
workshop. 

B. Trsditional clothing 

The availability of doth is of central importance for tht batik indu:-.trics. which arose 
mainly from local home industrit.'S.9 The batik technique provides for a simple yet 
versatile preparatory and dyeing process. which permits the development of patterns of a 
traditionaily valued style on fabrics and other materials. 

It is best known for its wide application in Indonesia. although the process is 
recorded as having been originally used in many countries of Africa. Asia and Latin 
America. where it has been largely replaced hy newer techniques. In lndone'>ia. and 
particularly on the island of Java. it has been ahle to withstand this ~\olution. largdy 
owing to cultural influences and to :h" development of the batik h:chnilpe itself. 
Through refinement of the technique widespread c-.stomer support could he maintained. 
and through simplification its large-scale a1 plication could be developed simultaneously. 
Dye-colour development was also an important contri'1uting factor. Indigo hlue used to 
be the traditional colour. until soga-hrmrn was developed and widely applied in southern 
Java from the eighteenth century onwards. From the qualitative point of view. fabric 
textures !>re important. and a certain quality grading has evolved. with cambric and 
mori-musli11 types of cotton fabric as the finest texture qualities. Polyester cotton fabrics 
and synthetic dyestuffs are currently used. A similar evolution is taking place in the 
preparatory process for dyeing. This involves the preparation of the fahril.-s with a con:r 
layer. for which various types of waxes have been developed. The ~roadening of the 
colour spectrum led to the introduction of new aesthetic concepts. which spread rapidly 
during the 1960s. Batik-work has si11cc been revitalized and spread from I ndone,;ia to 
Malaysia. Sri Lanka and other countries. including various industrialized countrie~. 
where il is recognized as a distinct form of artwork. 

The versatility of the batik technique. suitable for artistic items as well as articles of 
daily use, and for individual home-based activity a~ well as organized larger-scale 
production. is reflected also in the equipment used. Particularly characteristic arc the 
methods for applying the wax layer prior to d:1eing. which have evolved along the 
following 1ines: 

(a) By the method of tja111i11g (the instrument used to apply wax to the fahric). the 
wax is molten in a pan on a stove. With the tjanting a small part is taken and applied to 
the fabric. Various types of tjantings arc distinguished, ranging from single-line drawing 
and dot-<:ipplicatior. implements. to multiple-line drawing implements; 

(h) The method of electric tjanting involves the electric heating of the tjanting to 
keep the wax in the correct molten condition and to ensure a more uniform application. 
Morc'wer, a more continuous operation is feasible through the storage of a somewhat 
larger quantity of wax in the tjanting; 

(c) Use of stencils and hrushes to apply the wax on the fahric; 

(d) By the method of block-printing. the wax is applied to the fahric through copper 
dies in which the patterns arc engraved; 

(t') By means of mechanical block-printing. the cruder multiple-layer and 
consecutive single-layer methods arc distinguishahlc. 

Dyeing and washing equipment have been developed for individual hatik workers. 
home industries. and industrial. production. 

The application of the ahove-mentioned methods is summarized in tahlc 2. 

9Similarly. the supply of yarn is csscntiai for homc-hascJ hand-loom industric~. a m;qor rural 
industrial activity in India and other countries. 



T.'\BLE 2. BA TiK PRODUCfiO~ '.\tETHODS 

/n.111 iduul ( ·,.11 .. ain· /'1.ti1urr111/ 
ltc·m homr: induuries ,,rgan1::.'1tu1m proclu.-1im1 

Tci.:hniqu( 
Tjanting. x x 
Stencil pattern x x x 
Block-printing x x 

Indicati\·e index 
of per rnpitu 211-35 100 150-51111 
investment" 

.\'ore An "x·· is used to inJicate that a pJrti<.."Ular techni4ue i' applied in a 
spc=<..;fi.:d typ.: of pwdu<.."tion unit. 

"Th.: ha.'i<! ( = ICKI) for the indc' '' th.: pa rnpllu im<..-stmcn! fnr a c11lkct1\e 
group of ICKI hatik workers (hO 1jan1ing and :!II 'tcm .. il and M<x-k-prinllng "'"rkcr') 
"'ith an adc4uatc dyeing an<l "'·ashing facility. 

C,. General rural demand 10 

/I 

The need to meet local demand .,,,as an essential factor in the establishment of a 
seriP.s of rural industries in the southern Jalisco region of Me:idco. located about 150 km 
south of Guadalajara. Mexico's second largest city. It covers an area of about 22.000 
km2• with a total population of 500Jl00-600.000 persons. The main townships arc 
Ciudad Guzman (about 50.000 inhabitants) and Tuxpan (about 15.000 inhabitants). 
Cane sugar has for a considerable time heen the area ·s main industry. 

Local initiative and strong government support. for example through government 
supply contracts. contributed to the establishment of the rural industries. In addition to 
industries based on townships. a dispersal of productive activities into the villages was 
undertaken. A distribution system and central purchasing facilities wer..: required for a 
total work-force of over a thousand persons employed in seventy workshops. The 
distribution system included a chain of small shops ("People's Grocery Stores") and area 
warehouses. A central training workshop was established and a system was evolved in 
which the workers convened in a general assembly represented th( highest authority of 
the collective organization. Efforts were also made to broaden the range of products and 
to cater for other areas and export markets. However. economic depression and a 
reversal of government policy had adverse effects. and many of the employment gains 
had to he abandoned. By the end of the third year employment approach.:d the same 
level as at the end of the first year. and further decline was expected. although prospects 
for stabilization and subsequent re-expansion were not excluded a priori. What the 
results of the undertaking will he arc still unknown. It may hcwever he useful to compare 
conditions at the end of the two periods of time ref erred to. A summary of the data is 
rnntained in table 3. 

In the first place. a rather pronounced trend towards specialization in garments and 
footwear seems to emerge. Leather jackets and helts, mentioned in the entry "new 
items". also rcfkct this trend. Food processing an'! the supply of locally consumed food 
·>roducts have declined sharply. although frui~-canning for a wider market has retained its 
position. Printing and soap manufacture have increased the product range. which is 
designed primarily to meet local demand. Although the growth of this group of industri !s 

IOAdapted from "The people's collective 'industrie~ of Jalisco: a case sludy of rural 
induslrialization in Mexico", a paper prepared for UNIDO hy S. A. Ferrer. N'ovemhcr 1977 
(ll>IW(i.25711}). , , 
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has been larJ?ely determined by the need to meet local demand. a si_gnificant contribution 
to rural development could be made by encm·-aging specialization in the area·s strongest 
product lines and by promoting sales on exl ·rnal markets. 

The supply of raw materials has in many ca<;es been identified as a major problem 
area. With added difficulties caused by inflation. the financial resources of the collective 
organization were ofter insufficient. resulting in workshop shutdowns. Moreover. 
external marketing was hampered by inexperience. The strong employment-oriented 
app10ach and the stimulus provided by the Governmer:t have led to rapid initial progress. 
The indrstrial techniques applied were relatively ~' mple and easy to acquire. With the 
contrac'.ion of the economy and the simultaneous withdrawal. or at least substantial 
reduct;on. of government support. considerations of efficiency prevailed. The adverse 
situat;on was handled best by the branches with relative local advantages. in particular as 
regards the availability of materials and accL '" to wider markets. Perhaps somewhat 
intuitively. the major investment had been made during the initial years. 

The experience gained at Jalisco, although covering only a relatively short period. 
has yielded valuable insights into the viability aspects of rural industrialization projects. 
from which not onl~· Mexico bl!; also other developing countries may benefit. 11 

TABLE 3. PRODUCT STRUCTURE OF RURAL INDUSTRIES IN SOUTHERN JALISCO. 
MEXICO 

Finl rt'tlr .\'umbt•r of 1n1rk.\11op1 

f.·mp/o1·- lnn•.wmo11 Fir.ii End of 
.'Htl;n brtJnches ment• "i rtJtio h 1·etlr thmi n·ar "flpictlf pri1<fiKI.\ 

Food processing 29.5 80 26 5 Cheese. sausages. bread. canned 
fruit and juices 

Clothing. weaving 29.0 535 25 83 School sweater.;.' shirts. trousers. 
and shoes children's garments. furniture-

cushions. shoes. sandals 
Wood products 18.5 255 3 4 Furniture. wooden 

toys 
Chalk' 8.5 305 
Construction 

materials 6.5 40 8 3 Cement utility poles 
Miscellaneous 

production 2.0 45 2 
New items 22 Straw hats. mattresses. leather 

jackets. hells. printing 
material. soap 

Non-manufacturing 
activities 2.5 4 4 

Warehousing, 
administration 3.5 4 

Total I 00.0 70 127 

"Total employment at the end of the first year was apprqximately 1,000 workers. or ahout I_. per workshop 
unit. After further growth, various eir.:umstances led to a su~stantial decline. which had not yet stahilized at the 
end of the third year ( 127 units with a total of ahout I. IOO workers. averaging '> workers per workshop unit). 

hln the first year, investment per capita averaged approxiniately $1,500 in 1975 values. Thi~ average is taken 
as !he ha~e (= 100) for the product-line ratiosistcd in the tahle. 

'Chietly manufactured under government contracts. ' 

110n the hasis of the experience gained during the initial '.levclllpmcnt of the Jalisco rural 
industries, a national law has heen passed to facilitate the initiation of similar projects in other 
regions of Mexico (Law of Social Solidarity Societies. May l 976 ). 
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Rural workshops in developing countries 
S. M. Patil* 

Present situation 

The concept of rural workshops is not new but m most developing countries 
the recognition of the need for establishing them is. The idea is partly hl 

modernize village craft" and to provide better tools and equipment to village 
artisans so as to improve their efficiency. The growth and development of 
industry in advanced countries such as the Federal Republic of Germany. Japan 
and Switzerland may be traced to the rural workshops which expanded 
gradually. modernized and eventually took up the production of a variety of 
industrial products. Even today. despite giant operations clustered around urban 
and metropolitan areas, there are multitudes of workshops in rural areas which 
undertake, among other things, repair and maintenance jobs. and sometimes 
accept subcontracting work from larger industrial units. 

Straneely enough, the developing countries have not given due atte'ltion to 
the development of rural .ind small-scale industries and workshops. Instead, 
there has been the concentration of industries in urban areas, neglecting the 
rural side under the assumption that modern industries should be established 
mainly in the vicinity of markets and raw material sources and where skilled 
labour and university trained engineers and technologists are available. This was 
thought necessary to speed the process of industrialization. 

Concentrated efforts had to be made to establish large industries to take 
advantage of economies of scale anci to short-cut the slow evolutionary process 
of beginning on a small scale and gradually enlarging over the years. Also, since 
most rural areas of the developing countries lacked the skilled m:inpower, 
trained managerial personnel, water, electricity, modern housing, health and 
hygiene facilities, recreation and other needs of modern society, and most of 
these were either already available to some extent or could 1'e developed in the 
existing urban centres within much Jess time, the Governments and planners of 
industries of the de1 .!loping countries preferred to cluster industries in and 
around cities and other urban areas. Even when some of the large industries had 
b.;!en set up in the rural areas, these localities grew up as modern, self-contained 
urban satellites, more or less insulated from the vast rural regions in which they 
were situated. The rural population did not participate in the benefits of these 
large-scale modern industrial complexes based in the rural areas. 

Fundamentally there has been a high degree c;f self-sufficiency in inJustrial 

•( 'onsultant, Bangalore, India. 

7'J 
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pianning and esiabiisi11m:1ii. Certain~y some of the he:!vy and h!ghly 
capital-intensive process industries may have to be established in such a way that 
most nf the work is done under one roof; very little scope may exist for 
decentralization and subcontracting of work among various small- and 
medium-scale units, dispersed throughout a country. The very nature of the 
product or process may be such that, apart from economy of scale. the 
production technology may not lend itself technologically to disaggregation of 
the manufacturing components into different segments. It is therefore not 
possible to subcontract production of simpler and less critical items and ancillary 
equipment to rural workshops. or to small and even medium-scale industrial 
units. There could. however, be possibilities in many areas where appropriate 
production technology could be deccntral!zed. 

Objectives 

Within the overall objectives of rural industrialization to create 
employment and income opportunities for the rural population, the objectives 
of rural workshops may include the following: 

(a) To train the rural population in some of the essential engineering trades 
and in the use of simple modern machine tools and other mechanical equipment; 

(b) To equip rural artisans with knowledge of repair and maintenance of 
simple machinery employed in farming, for example. tractors, pumps. diesel 
engines and electric motors; 

(c) To acquire modern skills in the manufacture of components. 
accessories and simple devices as jobbing work from organized sectors of 
industry; 

( d) To transform themselves eventually into facilities for production of 
industrial goods and components of simple designs. In other words. they could 
serve as nuclei of small rural industries. 

The educational plans of most developing countries include vocational 
training of young people after they finish their school education. For rural 
workshops, the relevant vocations are, turning, fitting and filing, milling. 
grinding, shaping, planing, welding, foundry, smithy and forging shop trades, 
carpentry, pattern-making and the like. Many developing countries, among 
them Ghana, India, Indonesia, Mexico, the Philippines and Sri Lanka, have sf't 
up Industrial Training Institutes (ITis) where vocationai training in the above 
and other t>ngineering trades, instructions in shop mathematics, workshop 
calculations and machine drawing are provided. The main objective of the ITis 
and similar vocational training institutes is to create a skilled work-force from 
which different indu~tries could draw their requirements for skilled personnel. 
Training for the rural workshops should, however, be specialized, aimed at 
absorbing the trainee<; in rural workshops that have been established to produce 
specific goods or to render specific services, namely, to undertake outside 
jobbing work from the organized ~ector of the metalworking and engineering 
industry, to repair and maintain rural machinery and tools. These rural 



8/ 

work.;hop.; "h011ld gradually rlevelop into ancillary units of the organized 
metalworking and engineering industry. 

The engineering and manufacturing skills of the rural wNkshops should be 
so increased that these workshops could become capable of producing simple 
components and accept rough machining of components, assembly of simpler 
units and carry out heat treatment, fettling, sand-blasting of castings such as 
aluminium covers and blanks, sheet metal and welding work and the like at 
reasonable prices and at acceptable quality. Some of these rural workshops 
could develop into rural engineering industries and produce simple industrial 
products, such as agricultural implements, centrifugal pumps and even small 
diesel engines, based on designs eithe;:- licensed by the organized industry or by 
adapting proven designs of industrial products. 

It should be possible for the rural workshops to produce certain industrial 
products for sale and at the same time carry out satisfactorily the service 
functions of maintenance and repair of the machines and equipment of village 
farmers. Also, in order to encuurage rural talent to find its equitable price on the 
open market, it is advisable that a certain proportion of the skilled labour. 
engineering personnel and the like be allowed to find appropriate positions in 
lar~e- and medium-scale industry and business in the urban areas. The rural 
workshops should continuously train the village labour force so that it may 
supply the large and organized engineering and metalworking industry. 

Model rural workshops 

Rural workshops may be of various sizes, depending on such factors as type 
of work, the regional requirements of a cluster of villages and the needs of the 
organized indu5tries in their vicinity. For the purpose of estima~ing financial and 
other implications, however, it is possible to conceive of a model. Assuming that 
100 rural trainees must be accommodated and that no expansions are envisaged 
within the next 3 years, the total capital cost of a model workshop can be 
estimated at $100,000, of which land, its development, building installations 
such a..> water, electric power, roads and compounds should not cost more than 
$25,000. The plant machinery and equipment would absorb the balance of 
$75,000. Should there be any specialized requirements for a regional workshop, 
it could be operated partially or fully with a second shift before additional 
investment is made. If, on the other hand, there is a permanent work-load for 
about 200 workers, the total capital expenditure in a model centre may have to 
be doubled, to $200,000. However, to gain experience and explore further 
improvements as the scheme of establishing and operating the rural workshop 
proceeds progressively, it would be better to begin on the modest scale as 
suggested, that is, with a capital investment of $100,000 per workshop. 

Some suggestions in regard to the main items of investment could be made. 
For instance, the village land could be made available free of cost. The costs of 
developing the land and providing the connecting roads with street lighting and 
so on could be kept to a minimum and, as far as possible, existing facilities might 
be used. Tliis aspect is covered lat~r in this paper in the discussion of. suitable 
locations for the rural workshops .. 
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The architectural design of the buil<l!ng sho1_1l(i he -.imple. and as far as 
possible, blend with the rural environment. Since no overhead cranes are 
required, the building itself should be of light construction and built. as far as 
possible, using village talents, artisans and building materials. Suitable hygienic 
facilities should be incorporated, and adequate and safe storage space should be 
provided. 

There would be no need to provide residential quarters, although modestly 
designed rooms could be provided for essential staff like guards. Preferably staff 
members should stay with the village community, but it may be necessary for 
village administrations to grant additional financing to provide suitable 
accommodation for the staff and in~ cructors. Water and electric power should be 
made available to the workshop either by village administrations or the state or 
provincial governments, perhaps from rural development funds. 

The main cost component, however, is the plant machinery. auxiliary 
equipment and its installation. The machinery should be modem but not 
sophisticated. The capital cost of such a workshop should not exceed $7 5,000. A 
centralized agency, preferably an autonomous body charged with the 
responsibility of implementation of the scheme, cvuld be entrusted with the task 
of purchasing plant and machinery for all the rur:il workshops in the country. 
This would provide a better bargaining position for negotiations with suppliers 
and could result in substantial savings. 

Items of machinery and plant equipment could also vary from workshop to 
workshop, but it is possible to suggest a pattern, since there would be a basic 
similarity in the types of machinery and equipment needed by the various 
workshops being established. The requirements of a typical workshop of this 
kind are listed below. 

F.quipmenl 

4 
I 

I 
2 
I 
I 
I 

Work-fore<' 

50 
50 

Capital m.H 

Centre lathes, 130/200 mm, 1.000/1,500 mm 
Turret lathe, 220-mm centre height 
Capstan lathe, bar type. spindle bore. 63-mm diameter 
Shaping machine, 500/650-mm stroke 
Grinding machine, universal type. 130 x 1.000 mm 
Tool an~ cutter grinding machine 
Knee-type milling machine, size 2. one vertical. one universal 
Hack-saw, 500-mm diameter, bar-cutting capacity 
Smithy with hammer (drop hammer) 
Shear, 2,250-mm length 
"OBI" press-100-t capacity 
Welding set 
Salt bath for heat treatment 
Annealing furnace (small) 
Crucible furnace (oil-fired) for non-ferrous castings 
Work-benches with machine vices, files, cutting toob. milling cu:tl:rs. dnlls. 

reamers, scrapers and the like 
Miscellaneous workshop c4uipment and tools 

Machinists 
Fittcrs/assemhlers. maintenance and repair mechanics 

Land and buildings $25,000 
$7 5,000 Plant, machinery anJ tools 

Total $100,000 
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Fc;u;;,f;ics, :rai::ing f't.'r?!res and fr_>ol rr1t1ms 

Foundries. Whiie the cast-iron foundry is an important requirement of rural 
industry. it would be neither economic nor necessary to set one up in every 
workshop. Instead. one might be established at a central location to supply 
castings to a number of workshops. Two such rural foundries might be set up for 
every four to :;ix rural workshops. 

Training centres. The cost of setting up a rural training centre would not exceed 
$ J 00.000. It could be planned and established on a modular concept and cater 
for the needs of six or more rural workshops. The training programme could be 
so planned and co-ordinated that in a period of nine months. 100 trained 
workers could r.ome from each of the training centres and provide the required 
skilled labour for all six rural workshops. Later. should the role of these training 
centres be found to be diminishing. some of them could be easily converted into 
rural workshops with little additional investment. 

Tool moms. The need for tool making for the rural workshops would increase as 
the production activities in the rural workshc:ps increase. as compared to repair. 
maintenance and other service functions. The cost of establishing a tool room is 
more or less the same as that for a rural workshop. As with the rural training 
centres, one tool room would suffice for six to eight rural workshop~. depending 
on the tooling requirements. If ever the load on tool rooms should be reduced. 
they could also operate as rural workshops. 

Organization of rural workshops 

The rural workshops should be carefully organized and administered from 
their i:iception, particularly because of their lo,~ation in rural surroundings and 
the complexities of their tasks. They must be acceptable to the rural population 
which, in mo• t developing countries, is generally poor, uneducated and 
tradition-bound. In some developing countries, however, the ·.-illages have had a 
certain degree of exposure to modern technology and to the impact of 
education. 

The question of establishing rural workshops in any country should be 
examined in relation to the stage of development of the country in question. It is 
possible, for this purpose, io classify developing countries into two main groups. 
One group would consist perhaps of countries that have made some progress in 
industry and agriculture, but where the bulk of the rural population has not yet 
benefited from technological progress, and where a rapid increase in population 
has continued to : ·tensity rural unemployment and underemploym':!nt. The 
second grnup might consist of the least developed of the devdoping countries, 
where there has been little or no progress in either agriculture or industry, and 
where the majority of the population live in widely dispersed villages with 
limited educational and employment facilities. 

In countries of the first group, where some kind of organized government 
pro6ramne for the development of small-scale industry exists, the problem is 
one of integrating the programme for establishing rural workshops with the 
existing economy. The rural workshop programme would have to he sustained 
and supported hy the official organism responsible for the development of 
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development schemes. however. shows that government controls are not always 
conducive to efficient management of rural de\'dopment activities~ indeed. it is 
possible that the entire programme may become hampered by rules. 
slow-moving and ineffective. 

One of the suggested ways to overcome such difficulties would be to entrust 
the programml! to a separate. autonomous. fully empowered control hoard or 
corporation. This body should be insl'lated fmm bureaucratic and political 
influences and be managed by professionals oi proven integrity and merit. with 
extensive exP'!rience in rural development prog1ammes. Its members should be 
drawn from large-scale (at top k~vel management) and small-scale industries and 
financial institutions which actually pc.:t;cipate in the scheme in different 
regions. To facilitate admii1istration. the central board could additionally set up 
local committees. to which the day-to-day responsibilities cf operating the rural 
workshops in a particular region could be entrusted. The central board ma' 
provide policy guidelines and also work out the details of organizatio.1. ii 
structures for the rural workshops. The appointment of managerial. technical 
and administrative staff and their service conditions. salaries. and wages should 
be entrusted m the central board. Apart from accountability for efficient 
performance. there should be no further controls exercised by Governments in 
the operation of rural workshops. The central board and its regional committees 
could. in due course. evolve working arrangeml.!nts and performan~e assessment 
procedures. It is advisable that. at the committee level. representatives of the 
rural population be appointed. 

In the case of less developed countries. it appears that the entire 
administration of the rural workshops scheme should be the responsibility of the 
national Government and should be entrusted to a specifically designated 
authority accountable to the Government for the efficient performance of ihc 
various rural workshops within an overall programme of rural indt1strialization. 
In due course, the organizationa! pattern suggested for the first category of 
countries. namely an autonomous central board, may be adopted to look after 
an expanded programme. 

Relations between the organized sector of the engineering industry and rural 
workshops 

A close linkage between the rural workshops and the organized scr.tor of 
industry, particularly the engineering and metalworking industry, is of g,reat 
importance, perhaps for :he very survival of the rur:tl workshops. If organized 
industry does not use the facilities created in run'~ workshops, tht latter may not 
become viable. It may be nei:es~ary. at least in the initial stages. for 
Governments to provide loan assistance for woiking capital and even to 
underwrite some of the working-capital iosses that may be incurred by 
individual rural workshops. In ihe long run, however. these W..lrks~ops must be 
self-supporting and profitable. Any rural workshop must therefore operate 
efficiently and, like any other business activity, establish its credibility as regards 
the quality of its products and services, particularly those supplied to the 
organized industries. 
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Another solution might be for the organized industrial units to be given 
financial and fiscal incent;ves to .. adopt·· the rural workshops in their region and 
even supervise their operation. These units have much to ga'.in by establishing 
production linkages with the rural workshops. including e<:onomies in their 
capital ex!Jenditures by obviating investments in items that already exist in these 
workshops. 

Namber and 11 • · -.ficn of naral workshops 

Rural workshops could fall mto the three categories cf machine shops. 
foundries and tool rooms. and further, specialized training centres dei;igned to 
train skilled personnel for the rural workshops could be considered a fourth 
category. It might be advisable to begin by setting up a few pilot centres in rural 
localities near the organized engineering and metalworking industries. In any 
case, the rural workshoP5 programme should be expanded with great caution 
and only if justified by experience. 

Each training centre should be located in the rural locality nearest the 
group machine shops it is expected to serve. Similarly, training centres designed 
for training of skilled personnel for foundries rnd pattern shops should. as far as 
possible, be set up near the foundries. The ~me applies to heat-treatment 
shops, if it is decided to set them up as separate facilities. If so. they shoulJ be 
located as near as possible to a group of machine shops. 

Conc'•1sion 

The concept of rural workshops to be set up in the manner described above 
is comparatively new. 113 objective is to create employment opportunities for the 
rural population in or near their own vi!lages or through the development of 
rural engineering industries and services. By improvinE the abilities of the rural 
population to repair and maintain their farm machines, equipment, irrigation 
machinery and the like, villagers could become increasingly s\!lf reliant. The 
gains to industry through the utilization of capacity created in these rural 
workshops coulrl result in both increased production and profitability. It would 
also lead gradually to an integration of the rural- and urhan-hased industries. 
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Appropriate technology for rural 
industries 

A. D. Adhikari* 

Introduction 

The rural econorr.ies cf most developing countries, being primarily 
agricultural in character, are now caught in a vicious circle of mass poverty. low 
productivity and low income levels all adding up to a weak and shrinking market 
for industrial products. Rural industries in widely scattered locations. brsed 
entirely on the traditional skiils of the rural artisans handed down from 
generation to generation. now produce a limited range of articles in small 
quantities mainly for the local markets. Any attempt to promote rural 
industrialization must therefor1: take into account th.e overall situation of the 
rural economy on which it ultimately depends. Rural indu~trialization. in the 
particular circumstances of the developing countries. must be an integral part of 
an overall rural development strategy aimed at improving the economic 
condition of the rural masses through its contribution to an increase cf their 
purchasing power. 

Since the entire rural economy of rn•Jst developing countries is dependent 
on agricultur~. agriculture would provide a point of entry into the vicious circl ~ 
of mass JY.>Verty, declining productivity and shrinking purchasing power of the 
people. The application of industrial technology in agricultura! operations could 
generate an interactive process of improving farming practices and farm 
productivity, which in turn could contribute to the exp:msion of the purchasing 
power base of the rural economy and provide the ultimate 'Jack-up structure 
needed for a self-sustaining rural industrialization. 

Rural needs 

In developing countries, any programme of rural inJustriaiintion must 
derive its ultimate support anG sustenance from agriculture, which determines 
both the stn~cture and the character of rur~I demand. 

Depending on the level of agricuitural development, rural demand for 
goods and services required for farming and allied operations can r:tnge from 
simple hand tools and farm implements to sophisticated farm equipment such as 
tractors, power tillers and power pumps. While simple implemf. nts could be 

*Managing Di;-c.ctor, Ashok Paper Mills Limited, Assam, India. 
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encourage the establishment of mechanical maintenance. repa!r and servicing 
facilit!es in rural areas. initially on an itinerant and later on a localized basis. In 
some cases. the latter might develop into bigger wcrkshops providing 
engineering support to various agricultural operations and even undertake the 
fabrication of simple components and spare parts. 

Mass~onsumr!ion goods such as processed cereals, dothing materials. 
including ready-made garments, edible oils and soap. as well as agro-based 
industrial products such as non-edible oils, building and construct!on materials. 
animal fodder. small pulp and paper mms based on agricultural residues. 
handicrafts and traditional products mainly for urban and export markets 
illustrate the range of rural industrial ;x>ssibilities in the developing countries. 
With the intensification of agricultilre leading to increased farm productivity and 
expansion of the purchasing power of the rural population, the demand for 
various consumption goods increases. A selective api:-roach to the promo•ion of 
rural industries, based on a judicious projection of rural demand. would provide 
an appropriate basis for ru1 al industrialization in developing countries. 

Tttbnology 

There is a widespread misconception that traditional skills and technology 
could provide an adequate basis for rural industrialization, that the introduction 
of improved alternative technologies would invariably create structural 
dislocation. In actual fact, however, there is hardly any industry in which the 
traditional skills of the ruia! artisans have any application or use. The 
experiences of industrialized countries such as Japan and the United States of 
America show that requisite skills can be imparted through practical training. 
provided the industrial technologies sought to be promoted are appropriate to 
the absorptive capacities of those to be trained in them. Since the products of 
rural ir.dustries must compete in the rural and urban markets with those of large 
industrial units using better technologies, the former must be cheap and of 
reasonably good quality to earn consumer accept~nce. One of the reasons for 
the decay of traditional technologies has been the high cost and poor quality of 
their products. 

Grouping of products 

One way to make rural industries catering to rural requirements viable is to 
promote them as multi-product units, which would provide a built-in flexibility 
in their operation that would enable them to cope with the vicissitudes of rural 
demand. It should be possible to identify appropriate groups of products or 
product mixes that could be manufactured by individual units. A few examples 
or possible combinations are given be!ow: 

(a) Fabrication of agricultural implements with mechanical repair c.nd 
maintenance of farm equipment and machinery; 
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(b) Processing of cereals with production of animal feed. oil ex.traction. 
soapmaking and the like: 

( d Mini pulp and paper mill with a processed cereal or lumber milt 

(d) Furniture making with a mechanical lumber mill: 

(e) Building materials. brick and tiles with furniture fabrication: 

ff) Textiles with ready-made garments. 

Rural workshops can be established to service the reqmrements of clusters 
of such groups of industries. 

Asse~ment of plant size and investment requirements 

The following industrial options arc suggested for the typical rural needs of 
the developing countries: 

(i) Mechanized lt.mber mill with furniture production facilities 
(ii) Mini rice. wheat and oil complex for low-income group areas1 

(iii) Rice mill complex for higher-income group areas 

(iv) Washing soap u:lit 

(v) Brick and tile manufacturing unit 

(vi) Printing !Jress and an exercise book and bookbindir.g unit 

(vii) Rurai mobile workshop for a lower-income group 
(viii) Rural service workshop for higher-income group areas 

The broad investment requirements. types and cost of machinery. raw 
material inputs. assessment of orerating costs. employment potentiality for the 
options suggested above are giv·:n below. 

1. Mechanized lumber mill with furniture production facilities 

It is assumed that sufficient wooc! is available in the area. at an economic 
distance from the mill site and that electrical power is available. 

Process description: The debarked logs are first sized tP the nearest required 
square or rectangular cross-section. with a horizontal band saw. Wood slabs of 
desired thickness are then sawn by adjusting the height of the cutting blade 
manually. The slabs may be sold as such sawn again to various sizes in a vertical 
band saw depending on customer requirements. 

Equipment: Generally, the following equipment is required: 

Main 35-hp (26-kW) drive motor with line-shaft arrangement for the 
transmission of power to the various machines 

Horizontal band-saw machine 

1 In this paper. $150 per annum is considered the median pt•r capita income ... Low" 
and "high" refer respectively to incomes helow and ;.ihovc the median. 



Pull trolley on rails for feeding the logs t(> the machine 

Saw-tlX>th grinder 

bffestmem rt'qttired 
f I( .. .J • ·11111111/ 

Land. 2 acn.-s (0.8 ha) 
Plant and machincrv 
Building ~md 'itc dc\Clopmcnt 
Initial expenses 

Total fixt.-d capital 
Worki11g n111i111/ 

1S1 

71KI 
4 51Kl 
2 5110 
I 51KI 

1-t 21KI 
1511110 

Capacit~. logwood processing: Ill m3 per X-hollr ,hift 

f.ntf'l••.1 "'"'" 
l'"lc'llfllll 
Administrati\C 3 
Lahour fon:c 12 

Total 15 

Input requiremems 
/r,•m Q111111m1· r1·q111rr·.t ,,,., '""""" 
Dcharkcd logwood 
Saw hlades 

Grinding di-;cs 
Nut' and holb 
Beltings and jointing m;ueriab 
Grease 

3 31111 m3 

(2-t -.els .:ad1 for each 
hori10ntal .ind \ ert K.·al machine) 

Economic life of c4uipment: :!II ~car-. 

Cm; of f'""l11a1011 1111</ l'roji1ah1/m 

(Ba,.is I m3 of finished product) 
,,,.,,, .·1 "1.>11111 ''$' 
Ra\\ materia: (assuming JO per cent wa .. te and price of lo!-!wood a' SX I .Oil m3 11:'i.711 

Spare parts consumahics and energy 

Salaries and wage' 

Interest on working capital ( 12 per cent) 

Suhtotal (A) 

Administrati\·e overheads and contingencies ( IO per cent of A) 

Interest and depreciation (211 per cent of fixed capital) 

Cost of sales 
Selling price ex factory 
Ciro,., profit 

Gross relllrn on investment: 9~.8 per cent 

.um 
11.:'i:'i 

12::!.:'i:'i 

12.Jll 

11. 'Ill 

D:'i.75 
1-tll.1 HI 

.t.25 

,w 

Minimum sales requirement: B:eak-cven will he at 60 per cent capacity on a 
single-shift (8 hour) withouc taking into consideration any profits from the sale 
of waste. In a ru:al economy, sawmill waste h=:ts some value as fuel. 

Ul!liza~ion of waste: Depending ~n the species of w<xld used. the waste produced 
could be the basis of a mini pulp and paper unit. This mate.· al also has a g(xld 
heating value and can he used as domestic fuel. The slicings may oe used for 
making furniture. 



2. Mini dtt. wheat and oil compkx unit for lower-income !f'ODP areas 

Assuming that power is readily available to the industry and sufficient 
paddy. wheat and similar grains and seed are available in the area. 

Process description: The paddy from the fields is first manually screened to 
rer.1ove foreign materials, then threshed. and then manually screened to remove 
the bran. The rice is polished in a rubbu-lined hull unit; the remaining dust can 
be used as focl<.ier. 

For the production of flour from other cereals. the grains are charged into 
the grinder, and the product screened to separate the ground cereals from the 
dust which can be used as animal fodder. 

Veg(;table oils are commonly produced by squeezing the oil-bearing seed in 
a screw press or by solvent extraction. The seed must pass through ihe press 
several times before the extraction is complete. The oilcake procuced as a 
by-product, can be used as fodder or fertilizer. 

Equipment: Generally, the following equipment is required: 
Main 25 hp (18.5 kW) drive motor with " line-shaft arrangement to 
transmit power to the fC'!lowing machines: 
Paddy sheller 
Rice huller 
Cereal grinder 
Oil extraction screw press 
Sieves 

Investment required 
Fixed capital 

Land I acre (O..t ha) 
Plant and machinery 
Buildings and site devel~lpment 
Initial expenses 

Total fixed capital 

Working capital 

Capacity per single X-hour .fhift 

Paddy 
Oilseed 
Cereal 

Yield 
Rice (on paddy) 
Mustard oil (on seed) 
Flour (on wheat) 

Employnlt'nt potential 
Staff 
Labour force 

Total 

)() 

11 

1$} 

350 
8 600 
I 500 
I 500 

11 950 

6000 

(kg) 
2 IKlO 

bl Kl 
I 000 

(o/r) 

63 
34 
85 
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Paddy 
Wheat or other cereal 
Mustard seed 
Bearings 
Beltings and jointing materials 
Grease 

Q11unci1y pa W1n11m 
(million tormt» I 

660 
198 
330 

Economic life of equip•~ent: 15 years 

Cost of production and profitability 
(Basis l.260 kg rice. 850 kg flour. 204 kg oil) 
Item Amo11111 ISi 
Raw materials (assuming 63 565.00 

per cent yield of rice on paddy. 85 per cent yield 
of flour on wheat and 34 per cent yield of oil 011 seed and prices of paddy. 
wheat and oilseed as $125. $125 and $315 respectively) 

Spare parts. consumables and energy 6.50 
Salaries and wages 27.00 
Interest on working capital 

(12 per cent) 2.25 
Subtotal A 600. 75 

Administrative overheads and contingencies (5 per cent of A) 30.00 
Interest and depreciation (20 per cent of hxed capital) /.25 
Cost of sales 637.00 
Selling pric.e (ao;suming prices of rice. flour and oil as $240. 

$190 and $900 respectively 64 7. 50 
Gross profit 10.50 

Gross return on investment: 29 per cent 

<JI 

Minimum sales requirement: Break-even point will be at 75 per cent capacity 
l!tilization on an 8-h,")ur, single-shift operation. Longer working hours would 
yield a higher economic return. 

3. Rice mill complex for higher-income group areas 

Process description Paddy is first loaded on bucket elevators and cc,nveyed to a 
vibratory screen. When t:1e foreign materials and husk have been removed, the 
paddy is fed to the sheller. The product is then screened on a multi-deck 
vibratory screen, and if necessary re-shelled. The raw unpolished rice is fed into 
a rubber-lined huller machine and the polished rice is then screened on an open 
vibratory screen to rer.iove dust and broken grains, before it is bagged and 
marketed. 

Type of equipment to be installed: Generally, the following equipment is required: 

A main 50 hp ( 37 kW) drive motor with line shaft arrangement for 
transmission of power to the different sections 
Bucket elevators 

Single-Jeck vibratory screens 

A multi-deck vibratory screen 

A high-speed disc sheller 

A rubber-lined huller 



1.p 

,.,_,,·,{ <"<l{'it<ll 

Land I acre (0.4 ha) 
Plant and machim.~11· 
Building and sit.: den:lopment 
Initial expenses 

Totai fixed capital 

1S1 

250 
2.t (}()() 
.t 800 
2 ()()() 

31 050 

Working carit11/ 7 51XI 
Capacity (tonnes per !\-hour shift) 
Paddy rroct>ssing I 0 
(Yidu of ri•:c from paddy is about 62 per cent) 

/ 111plon11.·111 1w11.·11twl 

Staff 2 
La~mr force tl 

Total 8 

Input requiremellfs 

llt'/11 

Paddy 
Belting: and jointing materiab 
Bearings 
Grca!'C 

R,·,111ircmc111 

3 300 t/a 

Nuts .ind holts 

Economic life of equipment: 15 yc;irs 

Cost "f procl11ctio11 and pmfitahility 
! Basis: I t rice) 

Raw material ( a~'uming 62 per cent yield and price of padd\ as S 125 · t 
of paddy) 

Spare parts. consumahles and energy 
Salaries and wages 
Interest on working capital ( 12 per cent) 

Suhtotal A 
Administrati\e overheads and contingencies (I 0 per cent of A) 
Interest and depreciation (20 per cent of fixed capital) 
Cost of sales 
Selling price 
Gross profit 

Gross return on im•estment: 49.3 per cent 

.·\1111111111 IS I 

20 I .60 
3.00 
3.50 
O.-l5 

208.55 
20.lJO 

3.05 
232.511 
2.t0.00 

7.50 

Minimum salt-s requiremelll: i3reak-even point will he at 50 per cent capacity 
utilization on an 8-hour, single-shift working basis without taking into 
consideration any profits from the sale of waste. The waste is used as fodder. 

Uti/i;.mion of waste: Waste can he used to make huilding bricks. cement and 
activated carbon. Oil can he extracted from the husk. 

The dust coiltaining hroken rice particles mixed with cracked maize. 
mineral salts and vitamins can he used as fodder. 

4. Washing soap unit 

In suggesting this option, it has hecn assumed that all inputs listed helow arc 
availahlc at an economic price. 
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Process tlcscrip:i::::a· Linseed ci!.. C:.?stor ~Ji! :ind 2nima! fat are mixed !!1 

appropriate proportions and heated with caustic soda in oµen pans indirectly 
heated by firewood. More caustic soda is gradually added until saponification is 
complete. The material is then cooled and the pn:cipitated and saponified 
product transferred to another pan. The required amounts of sodium silicate. 
foaming agent and perfume afc added and the mixture is thoroughly kneaded. 
The semi-solid paste thus produced is placed on a die. hammered with a cupped 
hammer to a 500 g ball and wrapped in bags and marketed. 

Type of equipment to he installed: Generally. the following equipment is 
required: 

Pans 
Ladles 
Small handling imrylements 

im·estment required 
fi.t<'d n1pr11/ ISi 

Land. I acre (O . .t ha) 350 
Plant and machinery 950 
Building and site development 650 
Initial expenses 500 

Total fixed capital 2 .t:'O 

Working cupirul lJ 11110 

Capacity: 2.000 halls (500 g per 8-hour shift) 

Emp/oym1•111 pott'11tial 
Staff I 
Lahour force 8 

Total 9 

Input requirements 
R1·q11ir<'m<'m 

'"f'"I ll<'m• per 11111111111 

Linseed oil I I 
Animal fat 66 
Castor oil JJ 
Sodium silicate 16 7 
Caustic soda 26 
Foaming agent 
Perfume 

Eco11oa1ic life of e<.juipment: 7 years 

Co.\t of prod11ctio11 and profitahility 
(Basis: 2.000 500 g halls) 

('mt Cfllllf'flll<'llT 

Raw materials and chemicals 
Linseed oil J5 kg ($1.00 per kl() 
Animal fat. 200 kg ($1.00 per kg) 
Ca-.tor oil, 100 kg ($0.flO per kg) 
SoJium 'ilicate, 520 kg ($0. 15 per kg) 
Caustic soda. XO kg ($0 .. 10 per kg) 
Foaming agent and perfume 
Cons 1.1mahles and energy fuel 
Salaries and wages 
Interest on working capital (5 per cenl) 
Subtotal A. 

1$1 

-Ul7.00 

.15 .Oil 
200.00 
60.00 

78.00 

24.00 
I 0.0fl 
10.00 
2J.oo 

J .. lO 
.f4J .. lo 



Administrative overheads and contingencies (5 per cent) 22.20 
Interest and depreciation (20 per cent ot fixed capitai j i .. >ii 
Cost of sales ..Jh7.00 
Selling price ..J811.00 
Gross profit 13.tl<I 

Gross return on investment: 175.1 per cent 

Mi!limum sales requirement: Break-even point will be at 70 per cent capacity on 
an 8-hour. single-shift basis. 

5. Brick and tile manufacturing unit 

It is assumed that clay of brickmaking quality is available. 

Process description: The clay is mixed with the necessary quantity of sand to form 
a thick slurry, which is then cast in moulds and sun dried. When dry. the bricks 
are removed from the mould and stacked in an open circular furnace. Firing is 
started from one end and is continued until the batch is complete. After cooling. 
the bricks are rem.Jved from the furnace and marketed. 

Equipment required: The folkwing equipment is required: 

Mud mixers 
Moulds 

Investment required 
ft.red cup11u/ 

tand. 25 acres (IO h;:) 
Plant and mac~iner· 
Building and sue development 
Initial expenses 

Total fixed capital 

Working capital 

Capacity: 1 million hicks per annum 

Employment potential 
Staff 1 
Labour force 50 

Total 51 

Input requirements 

ISi 

8 750 
l 500 
2 000 

500 
12 750 

7 500 

Since sand and clay are available at ti1e plant site, only coal (300 t/a) must 
be brought in. 

Economic life of plant 
Until the clay deposit is exhausted 

Cmt of production and pmfitahility 

(Basi~: I,{)()() hricks) 
Co~t component ($) 

Raw materials 0.80 
Coal (Cl.20 t per t ,CKlO hricks) 4.00 
Salaries and wages ' ' 13.!JO 
Interest on working capital (12 per cent) 0.90 

Subtotal A ' ' 18. 70 
Administrative overheads and c,mtigencies (5 per cent of A) 0.95 



lnten:st and depreciation 120 per l·ent on fixed capitall 2.5:> 
Cost of sales 22.50 
Selling price ex factury 25.00 
Gros~ profit 2.XO 

Gross return on ilwestment: 22 per cent 

Minimum sales requirement: Break even point will be at 90 per ce1;t capacity 
utilization for only five months of work per annum. If the working period 
c0uld '1e increased. depending on climatic concfaions. the economic return will 
be better. 

6. Printing press. exercise books and backbinding unit 

This option is recommended for an area with a literacy level of around 20 
per cent of the population and a pa capita income hi,&h enough to use a printing 
press. 

Type of equipment to be installed: The following major equipment is required: 

Printing press 
Drive notor of 2 hp ( ~ .5 kW) 

Guillotine machine 

Binding machine 

lnvestmem required 
/-i.11•1/ <"tlf'lllll 

Land 0.5 acre., (0.2 ha) 
Plant and machinery 
Bl'ildings 
Initial expenses 

Total fiJ<•'d c"pital 

Working < apital 
l-:111plor1111·111 pol1'/l/tt1 

Staff 2 
Labour force 12 

Total 14 

ISJ 

400 
20 000 

2 500 
I oOO 

24 500 

Ill 000 

7. Rural mobile workshop for a lower-income group 

This option has been suggested for a low-income grollp where 
mechanization has recently begun in a :nod1'st way. It would render service 
facilities such as repairs and maintenance of agricultural implements, production 
of small garden tools, nuts and bolts and the like. The scheme suggested is for an 
area of 100 km2 , taking into consideration that electrical power is readily 
availahle. 

This option has been further subdivided into two: the first with agro-service 
facilities rendered on an hire-out basis, the second, without agro-services 
facilities. 



Scope of facili!ie~ offered 
With agm-sen-ices facilities 

Hiring out facilities of agricultural impkments such as power 
tillers. pumps. harrows etc. 

Pro\"iding scn•icc facilities in inland rural areas 

Meeting the immediate requirement for hardware such as 11uts 
and bolts. garden tools and small ploughs 

Rural transportation facilities 

1)'pe of equipmem suggested 

With agm-.,en-ii"e fanlitt<'-' 

20 power tillers. lO hp (7.5 kW) 

20 sets of centrifugal pumps with 
diesel engine. 20 hp ( 15 kW) 

I small lathe 
1 arc welding and gas welding set 

1 drill pres.s 
I bench grinder 
Blacksmith shop 
Carpentry shop 
Garage tools 
Tools and tackles 

bivestment required 

H'irhoUl agm-•en-ic~ f acilitie• 

Pro\'iding ~r,ice facilities in 
inland rural areas 

Meeting the immediate 
requirement for hardware 
such as nuts and bolts. 
garden tools and small 
ploughs 

Wul11JUl agro-•1·rnn• _f11nllll<'\ 

I pcwer tiller. 
JO hp (7.5 kW) 
bicycle 

1 small la!hc 
I arc-welding and gas 

welding ~• 
I drill press 
I bench grinder 

Carpen!!) .. hop 
Garage tools 
Tools and tackles 

IJ'ir'i <1>:r11-,1·rnn· fa1·i/iti•'' Wuh1111111gm-wn m· fanlilln 

Land 
Plant and machinery 
Building and site de\'elopmcnt 
Ir.itial expenses 

Total capital expenditl•re 

Employment potential 

IS} 
700 

.t 0011 
2 000 
2 000 
8 700 

IS l 
350 

8 IHIO 
1 000 
I 500 

IO 8:'i0 

With agm-.h·n-i11• (anliti1•.• H'irh11111 ag•o-Ien'i<-1• (11,·iirti1·• 

Staff 
Lahour force 
Skilled 
Semiskilled 
Unskilled 

Total 

Input requirements 

9 
33 

7 

52 

7 
2 
8 

18 

The input requirements will be more or less the same except that those for 
spare parts, power tillers and pumps for the one with agro-service facilities will 
be higher. The major inputs will be: 

Diesel oil, lubricants etc. 

Sleel materials such as <iheets, hars and rods 

Electrodes 
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Timber 

Spare parts for agricultural implements 

Consumables such as cotton waste. and grinding discs 

Eccnomic life of equipment. ll' years 

1)7 

Cost of sen·icing, manufacture and hire out facilities and profitability: (basis: one 
year of operation). The cost of materials of fabricati1..m. spare parts and con
c;umables will include an additional charge of 5 per cent. 

ltt'm 

IJ ·11/i J,l!Ttl·.\t"Tl"/Ct" 

lrir.· ti/I/ j11.-ilitit'.\ 
ISi 

Energy and fuel 
Spare parts for implements 
Salaries and wages 
Interest on work mg capital ( 12 per cent) 

Subtotal A. 
Administrative overheads and contingencies 

(5 per cent on A) 
Interest and depreciation (20 per cent on fixed capital) 
Cost of servicing. fabrication. hire out facilit:es 
Gross sales realization on the basis of working hour~ 

and machine running charges per hour (see taolc I) 
Gross profit 

Gross return on investment: 37.5 per cent. '.>fl.fl per cent 

15 800 
2 500 

411 200 
720 

59 220 

2 930 
137.m 
75 170 

1(1() 905 
25 ~35 

TABLE I. GROSS SAi.ES REALIZATION 

R111111mg /11111n 

IJ'i1/rt111/ ll!(TO·\t'Tl"ll"<' 

lrir,· ti/I/ /11n/111,·, 
1S1 

2 900 
200 

14 flOO 
480 

18 180 

910 
2 170 

21 2fl0 

27 405 
fl 145 

f'<'T Ullll/lnl _\.,/,., 111/11,· 1S1 

Rm.· of "'" 11 mg 
W11h 11gm· U-11h11111 .. grt1· J11bm 11111 m 11111/ Jr11Ji tl!(Tt>- H"1tlr1111t ll!(Tll-

.\1•n·u·c· .lt'Tl"iff ltir1• t111t /11nl///1'\ \t•n·rn· \l"T\/C"I" 

s .... ,;,,,, /i1nlrt11·1 /u.-ili1i •• , IS ltn fanlrtw\ /11.-,/mn 
··---

Power tillers 1 500 x 20 I 000 1.50 4" 000 1 5!10 
Pumps I 500 x 20 1.00 30 000 
Blacksmith shop 1 fl50 I fl50 1.00 1 MO I 650 
Machine shop I 980 I 9XO 10.00 19 800 19 800 
Carpentry shop I 980 I 980 1.511 2 970 2 970 
Automooile shop 990 990 1.50 I 41<5 1 485 

Total JOO 905 ].7 405 

8. Rural service workshop for higher-income group areas 

This option is suggested for a higher-income area where the general 
inclinati~n of the population is towards mechanization. In addit;on to prov,iding 
service facilities for semi-industrialized rural areas, it will have a production unit 
to meet various rural needs. The surplus production will he diverted to the llih~n 
areas. It will also have automohilc servicing facilities. The scheme suggested is 
for an area of 250 km2 , taking into consideration that electrical power is readily 
availahlc and there is a rcasonahlc numher of tractors. power tilh;rs. agricultural 
pumps and small industries. 
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for agricultural implements such as tractors. power tillers. pumps. diesel 
generation sets and machinery for a rice mill. oil mill and lumber mill etc. 

Automobile servicing facilities 

Prcduction to meet typical rural needs for items such as small agri~ultural 
implements. hardware. fixtures. furniture. small tanks and building 
materials 

Type of equipment to be installed in rural sen·ice K'Orkshops 
Gamge 

Comr:ressor 

Vulcanizing unit 
Breakdown and 

repair tools 
Senicing equipment 

Investment required 

.\fadrin•· •lrop 

Lathe 

Shaping machine 
Drilling machine 
Grinding machine 
Shearing rr.achine 
Power hack saw 

Production ''"'P 
Gas and arc 

welding set 
Blacksmith shop 

f1.11·d ··aplfat 

Land 1.5 acres (O.tl ha) 
Plant and machine11 
Building and site development 
lnitia! expenses 

Total fixed capital 

Worki11x capital 

1S1 

NKI 
31 ()(Kl 

.t ()(Kl 

~ IKKI 
38 Niii 

25 IKKI 

Employment potentially 

Staff 5 
Labour force 
Skilled 20 
Semi-skilled 10 
Unskilled 27 

Total fl:! 

Input requirements 

Carp.-ntn •hop 

Wood lathe 

Carpentry liand too" 

Spares for automobiles. tractors. power tillers. pumps, various small 
industries such as a rice mill. an oil mill and a lumber mill 

Steel materials such as mild-steel plates. flats and rounds 

Timber 
Diesel oil, lubricating oil, grease 

Consumables such as gaskets, waste cotton. hack ~aw blades and files 

Economic life of equipment: 15 years 

Cost of servicing and productio'1 and profitability: On the basis of one year of 
operation, the cost of materials for m~nufacturing, spare parts and consumables 
will include an additional charge of 5. per cent. 
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Power 
Salaries ar.d wages 
Interest on working c;,apital (I:! per cent) 

Subtotal A 
Administrati\·e overheads and 

contingencies ( 5 Jl<!r cent of A) 
Interest and depreciation 

(20 per cent on fixd capital) 
Cost of servicing and manufacture 
Gross sales realization ba'iCd on 

working hour" and machine running 
charge. ~r hour as gi\·en in table ::! 

1$1 

..J 5uu 
72 31KI 

3 IKlO 
79 !«Kl 

3 990 

7 720 
91 5111 

117 .t80 

TABLE ::!. GROSS S.\LES REALIZATION 

!<ult' of , .. n inng 
Runnmg ht>u.-.. 

St•t1ion 

Garage 
B!acksr1ith ~hop 
Madune shap 
Carpentry 
Manufacture 

.\"01 .. : Gm.,., prvfit: $:5.9711. 
Gm'' return on imc .. uncnt: fl7 . .l per <."Cot. 

per annum 

::! 310 
I 050 
i 980 
I 980 
1980 

Linkage between urban ar.d rural industries 

and munufu,·111rc· 

1~ hn 

.UJ() 
::!.110 

35.IKl 
3.IKI 

15.IKI 

.'iuf .. , 1 ulll .. 

1S1 

9 2.in 
3 300 

69 31KI 
5 9-tO 

29 7tKI 

Industrial development in most developing countries has been ccncentrated 
around urban centres, while rural areas, which provide the bulk of the raw 
mate:-ials consumed by urban-based industries. have been involved in the 
production process only to a limited extent. For rural industrialization it is 
extremely important that the rural industries are structurally integrated with 
larger industrial units located in or near urban centres. Such lin.kages could be 
established !f some of the primary processing operation of the larger units could 
be decentralized to the rural areas so that instead of raw materials. 
intermediates and semi-processed materials may be exported from rural areas to 
urban-based industries. Agricultural processing industries should also he 
decentralized to the rural areas where the raw materials intermediates and 
semi-processed materials may be exported from rural areas to urhan-based 
industries. Agricultural processing industries should also he decentralized to the 
rural areas where the raw materials for these industries originate. To enable 
rural light engineering industries and workshops to manufacture standard 
proo·1cts, larger urban-based engineering industries should make deliberate 
effort~ to provide the required training facilities, designs, drawings and 
specificaiio,;-. t:tc., guidance and supervision, critical raw materials and other 
forms of assistance. Government policy should also encourage such efforts by 
larger urban-bast:d engineering units through adequate fiscal and other 
incentives. Bulk customers in urban areas should also be encouraged by the 
Government to use the production facilities available in rural areas. 
Establishment of ciesign centres in rural areas to develop new designs and t.o 
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fami!iarize rum! entrepreneurs w!th m~rke~ trends '"°'-'kl :ll-.o -.trengthen the 
market linkages of rur;tl industries. 

Policy incemfres and concessions 

The national Governments of developing countries !;hould ad0pt both 
promotional and regulatory policies to develop rural i.1dustries along with large 
urban industries. 

Financial assistance 

Liberalized long-term loans at concessional rates of interest should he 
available for a techno-economically viable project and no interest should be 
charged during the initial stages. Most rural industries suffer for want of 
adequate working capital. Arrangements shmdd therefore be made to ensure 
sufficient working capital at concessional rates of interest. A moratorium on 
payment of interest should be allowed for a predetermined period depending on 
the natu~e of the industry. 

Subsidy fvr the del•elopmelll of disiressed areas 

There should be outright subsidies on capital investment in industries 
located in distn.:ssed areas. Subsidies on the transport of raw materials and 
finished products should also be available for areas which have definite 
locational disadvantages. 

E111repre11eurial assistance 

Considering the need for intensive training programmes for rural industries 
to enable them to produce quality products, the n2tional Government should 
establish centres for training of prospective entrepreneurs in project planning 
and ~valuation, financial management, material and marketing management. 
inventory control etc. 

Sales assistance 

Rural co-operative sales organizations should be set up for marketing the 
pmducts of groups of rural industries and for carrying out market surveys of 
both existing products and new ones that could be produced in rural areas. 

Purchase assistance 

Rural industries may at times suffer for want of raw rr .iierials. chem:cals 
and utilities. The setting up of gov~rnment purchasing units would definitely 
help in removing these constraints. The Government may also establish raw 
material banks to maintain a ready stock of all critical raw materials. 

Research and de,•e/opmellt assistance 

Research and development centres for rural industries should he set up in 
different areas. The centres would provide technical assistance to industrialists 
in product design or any other technical matters. 
· Tq ensure the availability of sufficient amounts of cheap power, the cost of 
. energy .. may have to he subsidized during the initial stages of development. 
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Certain commodities mav he exclusivelv re-.erveci for m~m11foct11re hv the 
J J . . - J 

rural industries and no urban-based industrial unit should be allowed to 
manufacture them. 

Wage policy 

The wage policy of the Government should be designed tl) help offset the 
disadvantages from which new industries established in rural areas may suffer as 
a result of their location. The wage policy should r.ot act as a disincentive to the 
development of rural entrepreneurship and the flow of capital from urban to 
rural areas. 

Infrastructure 

Adequate infrastructure. includiqg housing, schools. hospitals. drinking 
water, transportation etc .. should be provided by the national Government in 
rural areas. 



The light engineering industries of the 
Philippines 

A. V. A rizaba/* 

Introduction 

The engineering industry of the Philippines. aithough still in its 
development stage, is involved in a wide range of processes anJ products and 
accounts for about 11 per cent 0f the value oi" Philippine manufactures and 
about 2.6 per cent of the GDP. There are thousands 3f differer.t engineering 
products reflecting a wide variety of sizes, designs, constructions. qualities and 
styles. 

The enginr.ering industry of the Philippines is primarily concerned with 
forming machine components and other useful products from metal. It 
esse11tially !>roduces equipment Ct>mponents and maintains equipment for all of 
the productive sectors of the economy. These manufacturing activities range 
from straightfOJ ward metal fabrication, casting and machining to the assembly 
of finished eq11ipment. Consequently, the industry can produce an almost 
infinite variety of products. Specialization has not, however, been achieved 
except in larger companies and a few small ones, owing to the highly fragmented 
market. 

While production is mainly intended for the domestic market, export 
markets have been developed to a limited extent for some items of durable 
goods such as sewing machines, bicycles and pumps. 

The country depends heavily, however, on imported industrial machinery, 
including that for the mming, iron and steel processing, metalworking, machint: 
tools, cement, electric power, paper and textile industries. 

Other imported features of the engineering industry are its linkage between 
products and processes and its ability to supply other industries with specialized 
goods. Different products that are turned out by the same plant art! linked 
together; on the other hand, different establishmenls may be associated because 
they manufacture sub-assemblies or components that makt'. up a single finished 
product. 

In the Philippines, there is much subcontracting by enterprises in the 
engineering industry. It is carried out at various levels, so that primary 
subcontractors may let out some of the items they need to smaller 
subcontractors. A large volume of machining work is being let out by metal 
manufacturers, machine shops, <ippliances, agriculture and the transport 

•Exccu!ive DirecHlr, Vice Chairman of Gov::rning Roard. Metals l,ndustry Rc~arch and 
Development Centre. Metro Manila, Philippines. 
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industries. Aside from machining. most machine siaops farm out castif'lgs. plating 
and fabrication jobs, in that order. The manufacturers of metal parts subcontact 
most pl:iting. casting and heat treatment jobs. There is much St!bcontracting in 
the automotive industry for items such as brake linings. disc brakes and exhdust 
systems. 

In the appliance industry, some heat-treatment. enamelling. casting. 
pressing. bl mking and machining jobs are done extern3lly. Most jobbing 
foundries produce rough or machined castings to be asser.ibled with other 
components to produce a certain unit. Most subcontracting is carried out by job 
shops, which usually h:ive a considerable amount of underulliized machinery. 

The principal raw materials used in i.he industry are sheets (base metals and 
coated metals), plates, tars and rods. wires, pipes and tubes. tool steels and 
welding rods. Most of these basic products were originally imported. although 
!here has always been a significant production of reinforcing bars and other 
billet-derived products as well as products cast from locally avai!able scrap. At 
present, the percentage share of local production to total consumption of these 
intermediates is greater l!'tan the percentage share of imports. 

Status of the engineering industry 

The development of metal-products manufacture started with small 
ironworks, machine shops or founcries making replacement parts, gradually 
progressing into the production of ordinary metal products such as nails, wire 
and sheet-metal products, finally sh!fting to a more diversified production of 
other and more complex products. At present, there are a total of 2,005 
enterprises engaged in metal-products manufacture dispersed thoughout the 
country. About 91 per cent of them are concentrated in the main island of Luzon. 

The distribution of engineering firms according to their activities is given in 
table 1, and the annex contains a breakdown of the activities. 

TABLE I. DISTRIBlITION OF FIRMS ACCORDING TO ACTIVIIT 

Industry sector 

Service 
Manufacture of met; I products 
Machine tools 
Farm machinery and eq1Jipment 
Transportation equipment 
Appliances 
Power-engine machinery 
Co11struction and mining machinery 
Electrical machinery and electronic equipment 
Food-product machinery and equipment 
Textile and machinery 
Chemical-processing machinery 

Total 

Nun.her of 
e.ttahluhmemJ 

947 
692 

51 
97 
58 
31 
17 
8 

29 
23 
29 
23 

2 005 

l'mportion of total 
fpern·maf(<"I 

47 
35 

3 
5 
3 
2 
I 

JOO 

llae typical machine shop is highly diversified in its production and services 
· rendered. Its products incl11de components or replacement parts such as pins, 
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oo!!s. gea!s. sh<1fting-;_ hushings and valves. Engine reconditionin~ refers to the 
rebuilding. refacing. rebodng. sleeving and resizing of automotive. marine and 
stationury engines. Among tae industries served arc the logging. electrical. 
mining. textile. cement. glass. oil-refining. industrial chemical. paper. food 
processing. sugar. grain-milling and containers branches. 

The machine tool sector is still in its early stages of development. Most of 
the companies mvolved in it produce machines for their own use and repair or 
assemble a limited number of machine tools such as lathes. drills and shapers. 
There are about 14 pioneering manufacturers of machine tools. Although this 
industry is still young. the production of tools. dies and jigs has bcc.1 developed 
to a greater extent. Several manufacturers. who are usually small 
subcontractors. have acquired the capahilily to fabricate quality tools. 

The manufacture of electrical equipment is gaining headway. This sector 
concentrates on prime movers (motors) and po·.1•er-transmi~sion equipment 
such as transformers and switchgear. At present. only fractional horsepower 
motors are produced in fairly large quantities. They are used for electric fans. air 
conditioners, blowers and tht> like. A few firms also produce appliances. 
distribution and power transformers. switches. fuses and electrical lamps. 

Most food processing. textile and shoemaking equipment i<: imported. Only 
small components such as replacement par~s for processing r.1ill~ are fabrica~~d 
locally. Bakery equipment such as mixers and bread slicers arc batch produced 
by several firms. Similarly. only spare parts of equipment in the 
chemical-processing sector are t~>cally manufactured. Fabricated parts are 
mostly moulds for rubberworkrng and plastic iniection-moulding machines. 

Some agricultural machinery and implements of various capacities anJ 
models, suitable for different seasons and farming practices. arc locally 
manufactured. Manufacturers of power or hand tractors. grain dryers and the 
like are scattered throughout the country. The transport industry sector is 
presently being developed to become a major part of the eng ... -~ ... ing industry. 
Hundreds of jeep and truck body-builders arc operating in almost every part of 
the country on a jobbing basis, but a few firms also manufacture on volume 
scale. Bicycles and pedicabs arc being manufactured and fahricatcd in 
comparatively large volumes. 

Appliance manufacturers arc mostly engaged i:a semi-mechanized 
operations. There arc a few large manufacturers of refrigerators and air 
conditioners and several medium-sized producers specializing i11 the fabrication 
of such equipment. particularly centralized-type air conditioners. There arc also 
manufacturers of other appliances such as electric irons. electric fans and sewing 
machines. 

Pumrs of different makes and capacities arc usually faoricat.:d by 
medium-size firms. Centrifugal pumps of common types arc being produced. 
ranging in capacity from a few litres to about 800 litres/min. The local 
manufacture of construction machinery is also limited. The items being 
manufactured include replacement parts for tractors. earth-moving. materials 
handling and rock agreggate processing machinery. Smaller fabricators produce 
concrete and mortar mixers and hollow-hlock-making machines. Electric arc 
and gas welding equipment are also produced domestically. 

The manufac!ure of metal products involves a great variety of items. of 
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which the ironworks producers represent a large proportion. There ;in' m~m~

fahricators of iron grilles. doors. windows and frames. Most of them arc small 
enterprises. 

Manufacturers oi cutlery are concemrated in the Bicol region of Southern 
Luzon island. 

Numerous forniture. fixtures and hardware products including hand-tools. 
garden tools and edge tools. arc locally produced hy hlacksmith shops. In nearly 
every region of the country there arc centres of manufacturing for simple toob 
used in ag.-iculture. carpentry and mctalworl(ir:g. 

Steei wires arc locally fahricatcd intc many articles for a wide variety of 
usf!s. such as nails, springs. !loops. rivets. fencing materials. screens and a host of 
others. each of which consumes large amounts of wire. 

To date. the engineering industry has a total employment of ahout ..i9.500 
workes d:strihuted throughout all parts of the country. Firms with fcwtr than I 0 
employees account for about 65 per cent of the total number of firms in the 
:ndustry. wf;ilc those with more than 500 employees account for only ahout I 
per cent. Table 2 presents the distribution of engineering establishments hy 
number of persons employed. The great majority of the workers employed in 
the industry are semi-ski!lcd. 

TABLE:!. DISTRIBL1TION OF EMPl.OYME!"T IN Tiff EN(il:"'EERIMi 1'.'\Dl'STRY 

l:"mp/11_1 ,,,,.,,, 

L~~:-. than IO 
J0-19 
20--t9 
511-99 
1110- I lJl) 
2110--tlJlJ 
Over 51111 

.\ 11111/•a oJ 
,.,,,,,.ft,,,,,,,.,,,, 

I 2-JlJ 
205 
2-19 
Ill I 
59 
2X 
I 6 

Capitalization 

.\11111/ta ,,/ 
f'CT\tlfl \ t'l1lf1f1 '.\ t't/ 

.J 7:'4 
2 XfiO 

7 -173 
fi XIJ J 
x 172 
(l •).J(l 

12 422 

\ l t'f,l!.!r' 1::11nh,·r 

11/ h1•rJ..c·n 

Although the engineering industry is generally labour intensive. it may he 
capital intensiw in certain cases. Tahlc J shows that ahout 72 per cent of the 
finns have capitalizations of less than 50.000 Pesos ( P). These firms arc 
classified as small-scale. The overall rii.:turc is therefore that of a highly 
diversified industry with many small-size firms. making a wide variety of 
products. 

TABI.F J. FIRM DISTRIBl!llON ,\(TORI>INCi TO 
C,\l'ITAI. 

( .clf'llclfi:clfltlll ( f't'\tJ\ I .'\11111/Ja of /1nm /',·1c ,·11t11g1· d1'f 1·1h11t1011 

)(I 01111 I -l-l.S 72 
)(I Of 10- 11111 1100 I IN ') 

IOO Oil 1-51111 Ol 111 221 11 
51111 11111-1 11110 111111 .'ix I 

On:r I 11110 11011 'J2 5 

2 1111) IOO 



Employment 

The engineeri:"1g industry consists Jf extremes: the large. well-organized 
establishments and the small. one-owner operations. With few exceptions. the 
large plants are generally well managed: they have adeqw·te facilities and they 
manufacture metal products that conform to standard specifications. Very few 
of the small-sized individual firms have the financ:~: resoua.:es to employ 
engineering designers and professional production. metallurgical or 
quality-control personnel. Most of these companies have been founded and 
managed by one person who may be an engineer. an entrepreneur or skilled 
worker who. through the years. has learned the rudiments of the trade. It is 
common. especially in small shops. for the manager-owner to take charge of 
techn;cal, managerial and business matters. sometimes functioning as a production 
worker as well. A number of plants. however. employ supervisors. foremen. 
clerical. workers. engineers. and the like to maximize productive efficiency. 

Some of the larger firms are related to transnational corporations as 
licensees, partners or wholly owned subsidiaries. In this way these local firms arc 
provided with the technical assistance in plant organiz<ition and product 
engineering support initially needed. 

Local production 

An assessment of the engineering industry shows that it is largely composed 
of small-scale enterprises essentially engaged in jnhhing and lo\\·-volume order 
activities. Most of these small-scale cstahlishrr:...:nts l'.an be classified under the 
service industry and manufacture of metal products sectors. The engineering 
industry in the Philippines can therefore he considered as still being essentially 
in the light engineering stage. 

A certain degree of naanufacturing sophistication has been achieved in 
certain sectors as in the automotive and appliance industries. Despite certain 
drawbacks, incll'ding technological. financial an~ marketing problems. local 
production has increased from about P 838 million in 1971 to approximately 
P 2,021 million in 1975. The construction. appliance. transport, power and 
mining industries have been respor.sihlc for much of the growth of the 
engineering industry. The growth of industrial activity in re~cnt years has 
generated much of the expansion that took place within the industry. 

Status of the light engineering industry 

The Philippines has a comparatively short industrial history. At present. the 
development of its light engineering industry is ~1eginning to level off because 
production has been principally oriented toward import substitution. In 
addition, the limited sile of the domestic market frequently results in idle 
capacity, inadequa!e scales of prcduction or too great a diversification of 
production. The lack of opportunity for specialization has brought about various 
technological problems. 

In this paper, the light engineering industry is broadly classified into 
metalworking (pressing, forging, rolling etc.), rnetalcutting (machining) and 
casting (foundry). 
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Metalworking and fabrication firms 

The manufacture of met;1l products through metalworking and fabrication 
involves a great variety of items. The ironworks. welding shops and press shops 
represent the largest in terms of firms. and most of them belong to the 
small-sized enterprises. Some products included under metal-products 
manufacture arc: iron and sheet-metal works: wire and wire products: ha'ld 
tools: hardware: metal fasteners: furniture and fixtures: lighting and plumbing 
fixtures: safes. vaults and storage cabinets: cutlery: kitchenw.!re and appliarwes: 
ornaments: hospital equipment and supplies: tin-plate containers: spring:\: 
ordnance; and other miscellaneous metal articles. 

The demand for metal products is confined tc. the domestic market. The 
metalworking and fabrication sector is generally supported by the construction 
industry, the commercial sector, the manufacturi11g and the household sectors. 
Local production of metal manufactures increased from P403 million in 1971 to 
about P73 l million in 1975. 

In some parts of the country. there are centres of manufacturing that 
specialize in the production of such specialized metal items .is cutlery. The 
Philippines has achieved a certain degree of technical proficiency in being able 
to meet about 55 per cent of the total requirements for metal manufacture. 
Local manufactures, however, still suffer from competition from ir.tports 
because of certain techni..:al and financing problems. 

Establishments engaged in metal manufact Jre, which grow at an average 
rate of 15 per cent yearly, accounted for at,out ·10 per cent of the total number of 
firms in the engineering industry. These 11lants and workshops are generally 
concentrated in major cities and tow:is in the country. 

A classification of ~irms engaged in metal manufactures based on the 
number of employees is shown in table 4. As a measure of size. the majority of 
firm:i (65 per cent of the total) belong to the small-scale enterprises employing 
only 1 to 20 persons. About 7 per cent of the firms arc considered medium-to 
large-scale employing over l 00 persons. 

TABLE 4. EMPLOYMENT DISTRIHUTION 

l'.mp/tlnnt•fll lp.-rwm) Sumh.-r of jif111.1 

1-20 
21-IOO 
Over I 00 

Total 

456 
187 
49 

692 

Machine shops 

/'1·rc.-11111g1· d111rthri11011 

66 
27 

7 
(()0 

Existing machine shops in the Philippines are ba~;ically johhers, engine 
rehuilders, fahricators and small-scale subcontractors. They cater to nearly all 
sectors of industry. 

At prc:,cnt, there arc ahout 873 machine shops in the country and about 
121 engine reconditoners, making them together the large~ t group in the 
engineerir.g industry, representing about 60 per cent <,lf the total numher of 
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~st;il:i!i.;hnwnts. These arc mostly small. open-front shops in industrial centres. 
lining the roads and servicing w1mcrous industries. Most of these shops have hvc 
general-purpose machines for undertaking machining. drilling and welding johs. 
Th~ir products. however. depend on the needs of their custqmcrs. l\fost 
worn-out parts of machines arc hroughr to these shops for copying and 
fahrication. although certain standard items arc made in small quantities. These 

~ I 

machine shops arc primarily cn·gaged in the repair and maintenance of 
practically all types of machinery and industrial equipment. motorized and 
non-motorized vehicles. and electrical and non electrical machincrv. and in the 
fahrication or duplication of machine parts hascd on imported models and 
customers· designs. 

The performance of these machine shops. as measured hy the total earnings 
of the firms. averaged about P65 million in the five-year period 1971-1975. 
Their share of the total engineering industry output was maintained at ahout 5 
per cent. Historically. the machine shop~ represent a small-husincss industry. 
Firms with fewer than 10 employees account for ahout 77 per cent of the total 
number of firms. while those with over 20 employees account for only ahout 5 
per cent. 

Foundries 

Cast metals play an essential pan in the Philippine economy. spec;fically in 
meeting the requirements of equip..- :nt. machinery and spare parts 
manufacture. To date. 14 7 foundries arc engaged in the produce ion .lf \ arious 
cast products. Most of them arc geograhically concentrah:d in Metro Manila and 
account for 72 per cent of the total production of ca~tings. Foundries have he ·n 
in existence for the past three decades: the industry has continued t:l grow hy 
c:xpansion and proliferation. Most of them. however. arc still manual in 
operation: only a few arc semi-mechanized. With regard to their size 
distribution, about 37 firms. or 15 per cent. employ less than 20 workers. which 
account for only 4 per cent of l<ltal employment. There arc 27 foundries that 
employ more than I 00 \vorkcrs: they constitute about 18 per c-:nt of the total 
number of establishments hut account for 59 per cent of total employment. 

The range of products turned out hy domestic foundries covers diverse 
applications as they arc utilized hy a wide range of cnJ-user indu:-.trics. 
I- ·oduction in 1973 totalled 69,230 t, increasing to 99,2(10 t in l 1>76. Casting 
prod..iction showed notable gains owing to the increased activities in the 
agriculture, mining, transport and construction inc.Im.tries. These also gave rise 
to the emergence of new foundries to meet the increased demand for casting~ 
from the end-user industries. Production in the foundry industry was dominated 
hy 24 firms which accounted for about 79 per cent of total output. The growth 
and development of the foundry industry has heen linked to th1.: progress and 
expansion of the country's major industries, such as mining. construction, 
transportation and agw-bascd industries. Domestic foundries usually turn out 
replacement parts of machinery and equipment, hut .some firms arc now ahle to 
manufacture original components for the transportation, <1pplian<.;c and 
agricultural machinery industries. 
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Problems of the industry 

bnancing has always hccn a major prohlcm of the industry. which is very 
much undcrcapitalizcd. Tight credit continues to restrain the husincss 
estahlishment from further expansion of their productive capacity. Such 
financial constraints as lack of equity capital and difficulties in securing loans 
have resulted in the inahlity of most firms to achieve an efficient production 
level. Working capital is almost always financed from internally generated 
funa:.,. which arc often inadequate. The need for more working capital is acutely 
felt hy small entrepreneurs owing to lack of readily availahle loans. As a result. 
some firms prefer to continue with obsolete methods of manufacture rather than 
to modernize as to do so would require more investment. 

The main technical and manufacturing problems of the industry arc 
low-quality raw materials. lack nf standards. frequent machinery hreakdowns. 
faulty production scheduling. insufficient design knowledge and lack of proper 
tools and devices. Production planning and quality control arc lacking in most 
establishments. These prohlems often hinder the production of precision parts 
and other high-quality products and the possibility of entering the export 
market. 

The shortage of funds and workshop span~ and the restricted rnlumc of 
ord1:rs usually prevent the entrepreneurs from purchasing specialized 
production machines. More often. it i:-. necessary to switch from one type of 
product to another. and enterprises therefore maintain general-purpose 
machines. 

Considerable ingenuity is developed in designing simple jigs. fixtures and 
tools and improvising machinery to carry out the multitude of processes 
encountered hy the small-workshop entrepreneur. Sometimes the ac4uisition of 
a costly, sophisticated machine is technically required hut its capital and 
operating costs arc -;o high and its volume of production. so small. that it is 
uneconomic to acquire it. 

The lack ~>f well-trained workers is a perennial prohlcm of the industry. 
Since it is basically lahour intensive. the engineering industry's great~st asset is 
necessarily 'ts trained work-force. Ironically. the industry suffers from shorta~es 
of qualified workers hccause of the limited training facilities availahlc to it. In 
many cases. the workers develop only to the semi-skilled level: only large 
cstahlishments have well-organized trammg programmes. Under such 
circumstances. many firms prefer to hire skilled workers developed hy other 
companies, attracting them with higher wa!1es. 

There is suhstantial underutilization of capacity in the engineering indu'itry 
owing to a variety of factors such as too many plants in too small a market. and 
shortages of raw materials, financing, skilled workers and skilled supervisory 
personnel. Lack of product diversification, deficient design and production 
engineering arid the continued use of outmoded machinery arc also limiting 
fattors. This situation underscores the fact that a pooriy utilized machine 
inevitably results in a high capital-to-output ratio. 

Imported machinery sometimes cannot he used for lack of spare parts or 
skilled operators. This is a very serious prohlem. he.cause the equipment 
manufacturer\ representatives may respond to complainti; only after long delay. 
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It sometimes happens that a machine that has broken down must be sent abroad 
fo1 repair. owing tc the a~enct> of competent local mechanics or adequate 
maintenance facilities. Serivusly affected are small and medium-scalt? 
manufacturers who may have borrowed heavily to invest in expensive machinery 
which. if idle. generates no income to pay interest on borrowed capital and 
wages to workers and office staff. 
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INDUSTRY CLASSIFICA TIO~S 

Seri·icing 
Machine shops 
Engine rehuilders 

Manufacmre of me:al products 
Tin cans. metal closures and other tinware 
Hand and garden tools 
Edge tools 
Handsaws and saw ~·llades 
Cutlerv 
Furniture and fixtures 
Hardware 
Ironworks 
Sheet-metal work 
Pressure tanks 
Metal stamping 
Metal fasteners 
Lamps and lighting fixtures 
Safes. vaults and cabinets 
Wire and wire products 
Steel springs 
Ordnance 
Extruded shapes 
Office supplies 
Ornaments and novelty items 
Other metal products 

Machine tool'i 

Lathe machines 
Metalworking press 
Sawing and filing machin1!s 
Shearing and forming machines 
Cutting tools. dies and jigs 
Woodworking machinery 

Farm machinery and c•quipmenr 
Cultivating farm machinery 
Harvesting and grain-processing machinery 

Transportation equipmelll 
Passenger automohiles 
Trucks. huses and jeepneys 

JI I 
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Shiphuilding. hoathuilding and ship repair 
Motorcycks. hicydes anci pedicabs 
Material handling equipment 

Appliances 
Electric applianct.>s 
Washing machines 
Sewing m~1chines 
Refrigeration and air-conditioning units 

Power engine machinery 
Pumps and compressors 

Construction and mining machinery 
Construction machinery parts 
Mining machinery parts 

Elt·ctric machinery and electronic equipmmt 
Motors 
Transformers 
Electrical distrihution and control apparatus 
Welding machinery and equipment 
Electric l,:mps 
Transistors 
Batteries and parts. such as grids and plates 

Food-product machinery and equipmem 
Bakery equipment 
Food-processing machinery 
Coconut-demeating machines 

Textile and slwemaking machinay 
T extilc fahric machinery parts 
Shoemaking machinery parts 

('hemical-processing machinery 
Plastic-working machinery parts 
Ruhher-working machinery parts 
Cement-making machinery part:-. 



Swedish experience in small-scale 
industry: the role of Government policies 
and institutional mechanisms 

i\1. Hult* and G. Odeen** 

Introduction 

It is not easy to define precisely what small-sc:tlc industry is: hut a 
small-scale industry is regarded as one employing fewer than 200 persons. 
Within this group there is the very small-scale industry (employing kss than 50 
persons) and the medium-sized industry (employing 50 to 200 persons). It is 
necessary to differentiate between the small-scale industry th:·! is a part of a hig 
concern or that has a special relationship with a large cPmpany and those 
independent small-scale industries that arc privately own.:d. for example. the 
family-owned small-scale industry. 

The small-scale industries play an ever-increasing role within the Swedish 
economy and thf'y account for an important part of the total industrial 
employment. The Swedish fXlpulation is approximately 8.2 million. and the size 
of the work-force is 4 million, of which. 2.1 million arc employed in the public 
sector and approximately I. 9 million in the private sector. Of the I. 9 million 
who work in the private sector, approximately I million arc employed in the 
small-scale industries. Table I shows the distribution of the total work-force 
employed in the private srctor according to the size of industrial units. 

TABLE I. BREAKDOWN (ff INDUSTRIAL WORK-FOP.Cl' 
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Companies with less than 50 employees accounted for 34 per cent of the 
total emnlovment in the Swecii~h economv. The meciium-scalc comnanic-. 

I .J .J I 

accounted for 15 per cent of the total employment. Most of the small-scale 
companies are family-owned and arc fully independent within the 
manufacturing sector. The number of such family-owned companies is 95 per 
cer.t. The family-owned companies accounted for 32 per cent of the actual 
employment in the industrial sector in 1975. 

There is a great regional variation in the number of small-scale companies. 
There are more small-scale companies in the forest districts and areas with high 
unemployment. In towns and other densely populated areas there arc more 
large-scale companies and fewer in the Category of 5 to 49 employees. In certain 
areas of southern and central Sweden. the economy is dominated hv the 
small-scale companies. 

Industrial sedor 

Within the industrial sectcr the population of small-scale companies varies 
between the branches. The forest-product industries and th{; textile industries 
are the branches in which the small-scale companies· proportion of the total 
employment is most dominant (74 per cent and 63 per cent. respectively). 
Between the regions there is a large difference between the numher of people 
employed by small-scale industrial companies in relation to the total 
employment. The small-scale industrial company employment figures are of the 
greatest importance in Jonkoping. Kronoberg and Jamtland counties. which in 
these places account for two thirds or more of total industrial employment. 

Many small-scale industrial companies work solely or to a great extent as 
subcontractors to other. often large industries. The small-scale industrial 
company working as a subcontractor produces a highly specialized component 
part and is therefore very dependent upon one or. at most. a few special 
customers. According to research carried out by several different industrial 
institutions, one quarter of Swedish small-scale light industrial companies work 
in this manner. In a number of other branches this type of subcontracting is not 
as significant. The majority of the subcontractors are small-scale light 
manufacturing industries. The smaller the company is. the more dependent is it 
upon subcontracting orders. This is directly proportional to the size of the 
company, except in the case of the very small-scale company. 

The reasons for the large amount of subcontracting present in certain parts 
of the industrial sector are as follows: 

(a) The buyers want a limited financial and technical involvement in order 
to maintain flexibility; 

(b) The large-scale industrial company can more easily huy specialized 
components from the small-scale company than it would cost to produce them; 

(c) The need for a highly specialized product that the large-scale company 
lacks the ability to produce; 

(d) The limited need for the component part provided hy the 
subcontractor, as would be the case in a special one-time order. 

Around 40 per cent of Swedish industrial production is exported. The 
large-scale companies exported up to 86 per cent of the total export in 1975; the 
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small-scale companies accounted for about 14 per cent. a figure th:it ~an he 
compared to the ~.-.-1all-scak cnmpanies· p~r! of !he tnt<ll industrial turnover of 
26 per cent. 

Many small-scale companies arc indirectly involved in the large-scale 
companies· export through their subcontracting roles. A research report has 
shown that around one fifth of the small-scale companies deliver an important 
part of their production to Sweden·s 30 largest industrial concerns. It is these 
large industrial concerns that dominate the export market. 

The small-scale companies' limited part of the export market reflects their 
limited opportunities and resources for entering foreign markets and actual 
product borders. which means that a small-scale company often has a 
geographic limit. imposed by a strict local demand for ti1e product. 

By 1975. the total investment in the Swedish economy increased to 28 
billion Sweuish Kronor (SK) and total industrial investment rose to SK 14 
billion; of which 24 per cent was accounted for by small-scale industries. 
However, considering that the small-scale industries accounted for 44 per cent 
of the total industrial employment. the amount of investment was low. This is 
because the small-scale industries use more labour-i11tensive pnx.luction 
techniques due to to the basic problem of financing. Lacking the opportunity to 
receive easy financing. the small-scale industries are force<! to develop better 
production methods with less costly equipment. 

Innovative developments within the industrial sector arc in direct 
proportion to the size of the company. The variations between the different size 
categories are significant. Many small-scale companies. owing to their 
specialized nature or role as subcontractors, are not in a position to expand 
resources for new developments. Both foreign and Swedish studies show that. in 
branches characterized by high capital intensity and extended long -:cries 
production, the small-scale companies accounted for a larger number of the 
patent applications ihan could be expected from the employment and 
production figures. R and D within the industrial companies. according to 
official statistics, is highly concentrated within the large company sector. 
However, within the textile, forest-products. rubbe:- and plastics industries as 
well as the manufacturing industries, the R and D of small-scale companies is 
important. 

New companies 

The number of new companies within the manufacturing industry has 
decreased during the last decade from around l, 700 from the mid- l 960s to 
around I, 100 in 1975. The newly established small-scale companies account for 
5 to 8 per cent of the total number of existing small-sc ie industries during the 
last ten-year period. 

The light manufacturing industries have been dominant among the new 
companies during the 1970s. Within ~he light manufacturing industries. 
metal-products industries have expanded most. Certain other industrial 
branches have also shown high rates of expansion, such as the plastics industries 
during th~ first three years of the 1970s. But there was relatively weak expansion 
in the farming, mineral and forest-product industries. 

There arc several significant regional differences affecting the number of 
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newly established companies. Until 197-1. the densely populated areas had a 
higher proportion of newly established companies within the total light 
manufacturing industrial ..>ectnr. After 197-1 these differences evened out. Thc
development of new companies within the light manufacturin!? sector has not 
been consistent with overall economil: development. 

A reduction in the number of newly cst<1blished companies in the industrial 
sector can be explained by a number of factors. which inciudc 

(a) A greater utilization of resources within existing companit:": 

(b) The limited size of the market: 

(c) ll1e difficulties in initiating marketing and distribution syste111•;: 

(d) Decreasing demand in the domesric marker owing co a significanr rise 
in imports. which have doubled m the las~ decade. making it extremely difficult 
for a new domestic company to e!lter rhe Swedish market: 

(e) Difficulty in obtaining capital. especially starting capital: 

([} The increased government procedural formalities making it difficult co 
start a small-scale company. 

The motivation to start a new company today is in many ways the same as it 
was ten years ago. The desires to accomplish one·s own ideas and to he 
independent are still coMmon reasons. There is a slron:; profit motivation 
associated with many newly established companies and in fact this can he seen as 
the primary motivation in most cases. During the Second World War and the 
decade following it. a basic survival motive was important. hut this has lost much 
of its significance in contemporary Sweden. Among the secondary rca~ms for 
setting up a new company arc the development of new ideas and products. So
callcd ··inncvativc new companil.'S .. have played a minor rnle in the t.kvclop111cnt of 
new companies at the end of the 1960s and the beginning of the 1970s. Most of 
those that have succeeded have come directly from the research lahoratorie~. of 
technical universities. 

Within the industrial sector arc :;uh-branches tha1 have been dependent 
upon artisan or highly specialized production, over a long period. and han: 
experienced a rapid rise in the numh<:r of newly established companies. As 
previously mentioned. this has been especially true in the areas of the light 
manufacturing indtistry and in one plastic industry. Newly established 
companies are most active in branches open to new products ano ideas. 

The contribution of newly established companies to technical advances is 
uncertain. A newly established company is seldom built upon a single product 
idea or new production methods. But a company which docs build on its own 
new product ideas will often have a faster growth rate than a company 
cstahlishcd on another basis. 

The opporiunities for the Gnvcrnment to carry out a regional policy depend 
upon the degree to which the Government can successfuly encourage people to 
build new companies within specific regions. In this sense it can also he slated 
that higher employment would result from decentralizing or relocating a 
company than .from suhsidiz!ng a totally new company. This has been the most 
effective short-term policy. However. from a long-term point of view. it is also 
valuable to subsidize newly established companies. 
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Closure 

A ~ig11ifi(al1i 1itiIT1bcr of cumpanics clvsa ._ ... ach ycai. Pav~~ of them •:;ithcut 
economic failure. and in a limited ilumber of cases as ~ result of bankruptcy. A 
particularly high rate of closure can~ seen in periros of low economic activity. 
""~1c reasons for closure vary between branches and will be taken up later in this 
paper. 

Very small-scale companies (less than 50 employees) accounted for l)8.3 
per cent of the total number of bankruptcies during the period I 966-1970. Only 
I. 7 per cent of the bankrupt companies were in the medium-scale category. 
Small-scale companies with 5 to 49 employees accounted for a much greater 
proportion of bankruptcies. 

The causes of the bankruptcies included the following: insufficient profits: 
high cost of operations: poor internal planning: a lack of basic management 
skills: insufficient credit and difficulties in meeting existing credit payments: and 
limited busines..-; experience within the management. 

Scme of the unique problems of the small-scale company in Sweden are 
examined below. 

Capital resources 

Small-scale companies do not have access to the capital market. which 
normally provides 20 per cent of the capital resources of the re~t of the industry. 
Small-scale companies are often less solvent than the large-scale companies and 
are forced to borrow money to finance their projects and new products. 
Financing new products or making changes in production techniques is often 
beyond the financing capability of the small-scak company. The need for and 
availability of capital rarely coincide. Many small-scale companies have extreme 
difficulties in generating internal resources because of their low profitability. 
and in providing satisfactory security for their outside financing. This is 
primarily due to the fact that the small-scale company is directly dependent 
upon the personal resources of a few individuals with limited ability to put 
capital into the company. The problem of providing satisfactory security in 
connection with non-material improvements (i.e. marketing) is a significant one. 
The credit rating of small-scale companies is of the utmost importance. Most 
credit is arranged directly through the normal bar·king system. While the 
Government is on record in support of the small-scaie company. real financial 
assistance seldom t'.lkes place. Government support is primarily of a 
complementary character, and from the viewpoint of the banker. it is a high-risk 
venture to finance small-scale companies. 

Company services 

Information, access to expertise and training arc often important factors in 
providing a company with a positive growth rate. A lack of information 
concerning expanding products or market areas can severely limit company 
expansion. Small-scale companies arc generally outside the mainstream of 
information concerning technical questions and market conditions. There is a 
lack of hoth information and trained people to deal with the complex 
information available. 



In order to compensate small-scale companies. the Government has 
attemptt·d to assist them during the ia~i k" y~ar;;. Th~ s ..... ~dish Export Council 
(SEC) has provided training and assistance in international l'Tlarketing. Regional 
development agencies have attempted to inform small-scale companies of 
technical developments and provided technical expertise when available. The 
Government has given the regillnC.il development agencies greater resources 
with which to a~sist small- and medium-scale companies with financial advice 
and expertise. 

The complexity of managing a moden: company 

A major problem facing modern companies consists in the institutional 
demands that the Government has put upon private individuals who attemp: to 

start a company of their own. The small-scale company has a limited capability 
of dealing with this increased demanc for information on the part of the natio11;tl 
authorities. The relative magnitude of the employer's contribution to the 
employc·s social welfare and the high tax rates in Sweden arc :'thcr examples nf 
ob~tacles to the activity of small entrepreneurs. Many small-scale companies 
have complained about this situation. and attempts have been made to correct it. 
Concrete proposals have been made to reduce and simplify the amount of 
paperwork. In the lc.tst decade. the Government has introduced an even 1arger 
number of new proce<lures to help small companies. but with an unfortunate 
correspanding increc.~s1,; in paper work for the companies. 

Labour marke1 legisla1io11 

The increased legislation concerning the labour market has heen seen hy 
many small-scale companies as a hindrance instead of a help. Ml'asures to assist 
small-!-:('3lc companies in complying with the legislative provisions have been 
planned. 

S1tlle co111rihwio11s wi1hi11 1he :mwll-sca/e company seclor 

The Government has taken a numher of steps to reduce the difficulties 
confronting small- and medium-scale companies. This can primarily be seen in 
the area of credit, but also applies to the smJll-scalc companies· need for outside 
expertise, training and other services. During the last decade. the Government 
has intensified its efforts to provide assistance to small-scale companies. 

Regional developmem ag:•11cies 

Regional development agencies (so called fijrewgarcfhre11i11gar) were 
cstahlished at the end of the J 9.10s in areas with a particularly high rate of 
unemployment. Their aims were to advise. to provide credit supp,lrt. to 
encourage the estahlishment of new companies, and to promote the 
development of existing companies in depressed economic regions. The 
ohjective was to increase production in the artisan and other small-scale 
industries through a clear-cut regional policy. 

Both national and regional suhsidies contrihuted to the achievement of 
these aims. The regi1>nal development agencies arc ahle to ohtain direct 
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government financing. Ir.eluded in the membership of regional development 
agencies are company owners and associations. local officials. other private 
parties and even organizations that can he expected to work to achieve the 
agencies· goals. 

At the end of 1975 the regional development agencies had a total of 17 AOO 
members. The majority of members came from companies within the 
manufacturing industries. Companies that have obtained financing from the 
regional development agencies must be members. buc those using only the other 
availabl : services are not forced to join. From 1959 there have been regional 
development agencies in all 24 Swedish counties. Sin;:t~ establishing a new 
regional assistance policy in 1965. the goals of the regional development 
agencies have included support for increased producticm within the regions. 
They are also responsible for providing special support h) newly established 
companies in depressed regions. 

The responsibility of the regional development agencies can he divided into 
three main categories; company services. financial support and support for 
establishing new companies. 

Company sen· ices 

Company services consist mainly in the prov1s1on of information and 
consultancy services to the company on different matters. such as financing. tax 

1 regulations. marketing, patent applications, product standarcization. product 
testing. safety conditions and environmental regulations: training in technical. 
economic and administrative areas, including marketing: and technical expertise 
on product development. producing a prototype and testing. 

Financial support 

Financial support is available to the following: 

Manl'facturing industry 

Companies within the general agricultural sector that do not quality for 
financial support from the e:isting agriculture associations 

Construction companies 

Production companies 

Material suppliers 

Transport and machine-leasing companies (services available. hut no 
credit) 

Legal, l.!conomic, administrative and technical consultancy firms 

All manual service industries 

These establishments have hecn chosen because they are considered to 
create more opportunities for employment and to influence the economy of the 
country in a more positive way than efforts in other branches. 

Support for estahlishin;.: new companies 

One of the primary responsibilities of the regio11al development agencies is 
also to assist in establishing new companies. This has involved assembling new 
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development ideas and providing both information to pote:itial leaders and 
technical expertise and training d!.lring the period in whil:h iht· 11t:\\ (f·1mp<my is 
being established. The contributions arc both general (creating a positive 
regional environment for new ideas and projects) and specific (responuing with 
direct assistance to the new companies. demands). and include summaries and 
analyses of the total regional production and estimates of regional needs to 
promote expansion. 

There are a number of areas in which the regional development agencies 
can assist planning. including the following: 

(a) Information and training in "starting your own company .. or how to 
develop an idea from a business viewpoint: 

(b) Advice and assistance at the planning stage. for example. market 
summaries. estimates of capital needs. investment estimates and help with the 
actual physical development of the company: 

(c) Establishing contacts between. on the one hand. the potential 
entrepreneur, and, on the other, potential partners. customers. councillors. 
consultants, bankers and local government authorities. 

A mi/ability of capital resources 

To help meet the need of ~mall- and medium-scale companies for long-term 
credit, special credit institutes were established 40 to 50 years ago. The 
Ind~strial Credit Agency Ltd (AB lmlustrikredit) was established in the 
mid-l 930s and the State Artisan and Industrial Loan Fu!ld (Statens hanl\'erks
och industrillmefond) in the mid-l 940s. 

Because of the increased demand of small- and medium-scale companies 
for capital during the 1960s. a number nf new. highly specialized institutes have 
been created to assist them. 

The~~ special credit institutions have very unique guidelines as regard~ risk 
capital. Some of the institutions, such as the State Bu··!ness Capital Agenc~-· 
(Foretagskapital AB), "SVETAB" and Investment Bank Ltd 
(lnvesteringsbanken A 8), founded in 1974. 1969 and 1967, respectively. can 
finance widely different groups of companies with their own capital resources. 
The most common form of credit is given in the form of long- term capital loans. 
Long-term credit can also be obtained through the General Pensions Fund 
(Al/manna Pensionsfonden) and even some special support for companies in 
depressed regions (for example, support for buying machines). Through State 
Industrial Credit Ltd (AB lndustrikredil) and other special regional 
programmes, long-term credit guarantees handled by the Regional 
Development Agencies may be obtained. The National Swedish Industrial 
Board (SINO) offers them in the form of industrial loan guarantees ( 1954) or as 
structural guarantees ( 1972). 

The Norri and Development Fund ( Norrlandsfonden), the Board for 
Technical Development (STU) and the State Development Fund, founded in 
1967, 1968 and 1973, respectively, were established to give loans with 
conditional repayment protection. that is, repayment depend<:!nt on whether or 
not the actual project resulted in a profit. 
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lnfor: nation and e.tpertisc 

I he state-agencies support services responsihic for assis1ing lht: smaii- a11J 
medium-scale companies deal primarily with technical and industrial 
development. training and marketing. The pnwision of information and 
expertise and the cstahlishment of contacts arc important company services. 
Such services. which have hcen an essential part of che activities of the regional 
development agencies. haw greatly expanded in the last few years. 

Providing expertise and marketing analyses art: other important services of 
the regional development agencies. which in the last few years have 
concentrated primarily on product development and domestic and export 
marketing. Within each agency there is a special training consultant who is 
responsible for analy~ ing the training needs of the local companie-. and 
recommending appropr ate courses for them. 

Through the Board for Technical Development (STU) private individuab 
and small- and medium-scale companies can present technical questions and 
receive technical expertise. The Board provides the following sen·ices: expertise 
and information on innovative research. advice on patents: the application of 
the results of innovative research to industrial use: and the stimulation of 
creative and innovative research within the various research institutes and 
com pa mes. 

The Four:dation for Indu:;trial Development for the Norrland (Stijrelsen _f(jr 

i11dt1stricl/1 t1n·eckli11gscelltmm). which has been operating in Skelle}lti since 
1971. provides both personal and technical resources for marketing research. 
technical consultancy and product testing for primarily small- and medium-scak 
companies. 

Training 

The need for training the employer and employees in small- and 
medium-scale companies has increased significantly during the last few years. 
The objective is to support the !echnical and economic development of small
and medium-scale companies and at the same time to delineate the structural 
changes taking place within certain branches. 

A complete training programme is administered by th;: National Swedish 
Industrial Boaid (lndt1strii·erket). The National Swedish Industrial Board works 
together with industrial organizations and other training units in order to get a 
total view of both planned and on-going activities, and to co-ordinate them. lle 
National Swedish Indcstrial Board has a unit for company devt:lopment, SIFU, 
which provides courses especially designed for small- and medium-scak 
companies. The most important training takes place in the technical ard 
economic areas and their related functions within the economy. The local 
communes provide forthcr adult training for those who wish to keep in touch 
with technical developments and other changes within the industrial sector. This 
training is available in nearly every commune. 

Lrport assistance 

The Government provides assistance primarily through the ~xport council 
( l:·xwmriltfof), which, as the central export organization, is responsible for 



planning. co-crdination and the provision of assistance to promote the Swedish 
export ma:-!~et. The cost of services provided by the Export Council to 
smaii-scaie industries is reimhursed by the Government. 

A number of regional development agencies organize regular conferences 
with the Export Council to pro·ride information on the export market and to 
pass on feasibility analyses of different products. The Export Council also 
co-ordinates arrangements between foreign industries and Swedish 
subcontractors. Each year the Export Council deals with at least 6.000 specific 
requests from abroad concerning Swedish companies. Their co-ordinating work 
consists of passing on addresses and specific requests to the subcontractors 
concerned. 
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Small,.scale rural industries: light 
engineering workshops 

INTRODUCTION 

Small-scale rural industries 

V. Austin* 

The term .. small-scale rural industries .. has been interpreted in many ways. 
and there is not yet one agreed definition or set of criteria for determining what 
constitutes a small-scale industry. There is also an equally difficult task of 
defining what is rural. and usually this is attempted by a def:nition based on 
population, i.e. size of communities, which may vary from 2.000 to about 
I 0,000. A recent paper concludes: "Therefore for purposes of considering a 
policy and programme for rural industries development. the ·rural milieu· 
should be considered more in functional terms. and if the legal definition varies 
considerably from functional attributes of the rural sector. then a programme for 
rural industries promotion can be frustrated .. [I]. 

Although the term small-scale rural industries can be defined in a number 
of ways to suit local circumstances. there should always he a certain amount of 
flexibility in the use of the definition for selecting beneficiaries of promotional 
assistance. As a general guideline. the smallest industries with potential to assist 
in the objectives of rural development should be given full government 
assistance, and as they grow or become more urbanized. they should reccive less 
government aid. 

Si:.e and importance of small-scale industries in the rural economy 

Small-scale industries are a significant part of all non-farm activities in rural 
areas, the importance of which is described by a recent World Bank paper [2]. 
Non-hrm activities arc a primary suurcc of employment and earnings for 
approximately one quarter to one third of the rural labour force in most 
developing countries, and a significant source of secondary earnings for small 
la11dlcss farmers during the slack agricultural seasons. The above-mentioned 
paper estimates that between 20 and 30 per cent of the rural labour force in 

*Lecturer in rural industrial development, National ( 'ollq:e of Agrirnltural h1gineering. 
Crarificld Institute of Technology. Bedford. United Kingdom of (ire at Britain and Northern Ireland. 
The paper was prepared on hehalf of the Intermediate Technology Development (iroup I.Id .. 
London, United Kingdom. 
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15 developing countries is engaged in non-farm work. and 20 per cent to 30 per 
cent nf tht> non-farm work is in manufacturing. Afl~r making an allowance for 
the servicing functions of rural industries in addition to manufacturing. the total 

~ ~ 

proportion of rural industry employment in the non-farm sector prohahly 
exceeds one half. 

The breakdown of employment within th~ rural industry sector is more 
difficult to generalize. and the actual proportional distribution between 
categories of industry varies considerably. The above-mentioned World Bank 
paper shows how the metal. machinery and manufacturing sectors of rural 
industry vary between 6 per cent and 21 per cent for five selected countries. 

Location of industries in a rural area 

Industries which might be located in a rural area can be divided into the 
following three categories: 

(a) "Foot-loose" industries. These industries are characterized by products 
of relatively low weight and volume hut high value. requiring small quantities of 
materials and large amounts of labour. They are able to perform the whole 
production process, such as the mass production of clothing. or only part of the 
production process, such as assembling part of a watch or another intricate 
device. Not only are these industries foot-loose within a country. but they also 
move from one country tl) another as relative advantages change: 

(b) Rural industries supplying r.:arkets outside the district. The viability of 
these rural industries would depend to a large extent upon the freight rates. 
Exceptionally low freight rates for raw materials taken out of the district would 
decrease the viability of many rural industries. High freight rates would he 
advantageous in some of the sectors listed below: 

(i) Industries based on materials which lose greatly in weight or hulk 
during processing or manufacturing. for example sugar-cane: 

(ii) Industries based on perishable materials. for example soft fruit: 

(iii) Industries based on materials which cannot he substituted, for 
example most crop processing: 

(iv) Industries based on a small number of materials. for example 
primary processing of crops, timber, livestock and minerals: 

(c) Industries supplying markets within the same rural district. The viability 
of rural industries supplying their own local market depends to a large extent 
upon both freight and pas<.;engcr transport rates and the speed and case of travel. 
Where the transport rates arc high and the journey slow and inconvenient the 
following sectors will probably he the most important: 

(i) Industries based on material!; which incr ;asc in weight. hulk or 
fragility during processing or manufacturing, for example rigid 
boxes and barrels, large ceramic howls and jars, and furniture; 

(ii) Industries producing highly perishable goods, for example bread; 

(iii) Industries which require personal contact between the producer 
and the consumer, for example maintenance and repair of 
machinery for both individuals and industries; 

(iv) Industries which supply a relatively small local market -.vith various 
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products. for example animal-drawn ploughs. harrows. digging 
spaties and knives of local desirn. 

The above review of the location of rural industries is hased primarily on 
technical and economic factors. In practice. other factors may have a 
considerable impact. such as the Governm~nt"s social and political objectives. 
which in turn may be reinforced by policies to concentrate development m a 
limited number of grcwth centres. 

Contribution to basic socio-economic and technological needs 

Co11trihutions through inputs to rural industries 

In most developing countries the rx)orest people make up the rural 
population. within which the neediest cases occur among those families which 
have neither land nor capital. 

Small-scale rural industries arc one of the few alternative sources of 
employment and income open to many. on either a full-time or part-time basis. 
In addition to direi:t employment and income creation. such industries also han~ 
an indirect effect as both forward and backward linkages. As an example of how 
this might work. one can consider maize milling and processing. which in the 
forward linkage may lead to increases in employment and income through the 
mixing of animal feedstuffs. livestock and rxmltry rearing. and finally 
wholesaling and retailing the food product. The backward linkage in some 
countries may lead to the construction of low-cost lateritc brick units for drying 
the maize. which in turn \\Ould require the supply of laterite and perhaps locally 
manufactured. laterite brick-making machines. 

Indirect employment and income generation may he even more important 
t:1an the direct effects. and when the multiplier dfcct is ab considered the total 
impact may he several times greater than the direct promotion of employment 
and income. 

Comrihurion through owpurs from rural industries 

Small-scale rural industries can make a significant contribution to the 
supply of basic needs for rural communities. Many large-scale and urban 
industries and certain foreign-based industries tend to supply the higher-cost 
product range. which may he technically superior. hut may :1lso he beyond the 
price range acceptable to the rural poor. For manv basic needs. simple 
utilitarian products are quite sufficient to meet the requirements of rural people. 

APPROPRIATE LIGHT-ENGINEERING PRODUCTS AND SERVICES 

Manufactured products 

In general, small blacksmithing industries, employing perhaps three or four 
persons, concentrate upon manufacturing cutting edge tools and simple 
sheet-metal products to local designs mainly for traditonal agricultural and 
allied operations and primary agricultural processing. There arc also other 

. ·- ---,------·- - . 
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market outlets for traditional manufactured products. including the transport. 
domestic construction. woodworking and other local rural industries. 

Source of produc1 designs 

The majority of product designs arc traditional and handed down from 
generation to generation. Even if the basic design is well suited to its 
requirements and may be the most acceotable to the local rural community. 
there is still considerable scope for improvement. The communication of 
product designs from outside the rural ·ncalitv depends upon information 
services in the form of demonstrations and exhibitions or. more commonly. 
literature. A good example of literature used to disseminate information. hased 
on the experience of both developed and developing countries. is the quarterlv 
journal, Appropriate Tt•cluwl'>g_r. published hy the Intermediate Technology 
Development Group. London. 

In some instances. existing local designs may be inappropriate for one 
reason or another. and there may be no readily available alternative design 
which is more appropriate. In this case a decision may have to be made to 
undertake product development to meet local needs. A recent project in Nigeria 
involved a sequence of activities for local rural industrial development. The first 
and possibly most difficult stage was product planning. which included market 
research and product development. The second stage was to train skilled local 
artisans and help them to become independent of the project ((3). p. 66). 

Rural sen'ices 

The range of services reC?uired in any geographical area will depend on 
many factors. and may involve assistance in a number of fields. including 
agricultural. fishing. forestry. mining. crafts. manufacturing. processing and 
construction industries. transport. infrastructure and household needs. In 
addition to supplying products such as hand-tools and other simple devices for 
agricultural use. small-scale. rural light-engineering industries also provide 
essential repair and maintenance services. such as reshaping and sharpening 
edge tools. either for their own simple products or for more sophisticated 
products manufactured outside the rural area. These products manufactu!"ed 
outside the area cover an immense range. from equipment 1equired for primary 
operations such as jungle clearing and earth moving. followed by primary tillage 
hy means of chisel. disc and mouldboard ploughing. to the requirements for 
planting. irrigation. weed and pest control, harvesting. processing. and finally 
storage prior to sale or use. The importance of a repair and maintenance service 
is seen in the case of the tractor. a product manufactured outside the rural area 
and common to all agricultural systems. It has been recorded that in a 
developing country the repair and maintenance cost throughout the life of a 
tractor may be approximately 150 per cent of the purchase price. and although 
this would include costly replacements such as tyres, a larg.: rroportion would 
still represent income to rural servicing industries. 

Sources of savicing kmrn:ll•dgt• 

There should he no real problems of maintenance and repair of products 



manufactured by rural industries. but for more sophisticated products then: may 

training. for a trained worker with a minimum of facilities may be abk to 
improvise and avoid the need for special equipment and tools. An example of 
light-engineering servicing using a minimum of facilities is given later in this 
paper. 

APPROPRIATE LIGHT-ENGINEERING PRODUCTION PROCESSES 
AND TECHNIQUES 

lbe rural market 

As the population is relatively dispersed in rural areas. the markets for 
specific goods are also dispersed. Further. the design of some products. 
particularly agricultural implements. often changes from one district to another. 
although the products arc essentially the same. 

The rural population is usually also relatively poorer than the urban 
population. and hence rural market demand is for relatively low-cost goods. The 
rural market situation therefore involves meeting relatively small demand at a 
low-cost. Until the market expands. the majority of rural indus:ries. including 
light engineering. will of necessity use more labour-intensive techniques. 

Factors of production 

A study of capital and labour as factors of production will reveal that 
neither are homogeneous and that the possibilities of substitution. for example 
between the different levels of skills. art' complex. The choice of factors of 
production may also vary over geographically short distances. as illustrated by 
construction work in a recent project in Nig>!ria which experimented with 
laterite cement b!ock-making. an intermediate i:echnology falling between the 
labour-intensive method using laterite and the more expensive one using sand 
and cement blocks. Preliminary research showed that the optimum technology 
for a specific building depended on the proximity of the site to supplies of 
cement, sand and suitable grades of latcrite [3]. The above observations show 
that the choice of the most appropriate factors of production and hence the most 
appropriate technology is often complex. More detailed examples from light 
engineering arc given below, first for the manufacture of hand-tools. and then 
for servicing. 

An example of light engineering: the manufacture of machetes 

One-off and small hatch production 

Machetes arc manufactured by hand in most developing countries. often 
under different names such as pangas and cutlasses. The capital costs of 
production arc relatively small. because many of the manufacturing hand-tools. 
such as tongs, fullers and swages. would he made by the artisan who would only 
have to purchase the anvil and some parts of the forge. The cost of purchased 
tools and equipment ruay amount to only $IO ([ 4]. p. 183 ). although the 
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ownership of land and buildings may increase costs tl, approximately $200 ([5J. 
p. 56). 

To equip a workshop in the price range indicated above would require very 
simple devices. such as an oil-drum forge and anvil made from a railway line. as 
illustrated by a recent publication ([6), p. 24). To improve the technical 
efficiency at a higher capital cost would require a power-driven forge. preferably 
with a water-cooled tuyere and perhaps. as an added refinement. an oil hath 
with pyrometric control for tempering ([7]. pp. 23. 24. 93). 

The typical labour force consists of a skilled blacksmith and two or three 
assistants. With this labour force it i~ possible to produce IO to 20 machete_, a 
day. which is usually far in excess of local demand. The cost of the final product 
is usually far less than that of a mass-produced machete. but the quality of the 
steel and of the heat treatment is also usually less if the smith has access to only 
scrap-metal and the simplest equipment. 

Technically the one-off and smail batr:h-produced machete made by simple 
equipment is usually inferior. although it may have a more acceptable local 
design than mass-produced machetes. With a suitable industrial extension 
service and improved equipment, this technical disadvantage could be 
eliminated. Economically and socially. the lower-priced, locally-made machete 
may be the only one within the reach of low-income rural workers. and one of 
the few rroducts which enables the viilage blacksmith to remo.in in business and 
provide services to local households and farms. 

Batch production 

Batch production is largely unable to satisfy. at competitive prices, either 
mass market demand or local demand for specific designs. It is therefore 
relatively rare i'l both developed and developing countries. To replace assistants 
11sing sledge-hammers will require equipment such as pneumatic hammers. 
which cost over $10,000 each. An added problem is that the operator must be 
highly skilled and capahle of working with precision at high speeds for sustained 
periods of time. 

Mass production 
It is possible to buy blades which have been forged. hardened and 

tempered, and are ready for polishing, sharpening and fitting with a 
locally-made handle. The minimum-size plant for finishing only would involve 
an annual production of 300,000, and fixed and working capital requirements 
would oe of the order of $100,000. To produce the machetes from blanks would 
require three times the above estimate, and both estimates are clearly outside 
the definition of small-scale industry. 

An example of light-engineering servicing: engine repair 

Using equipment of minimum cost 
Let it be assumed that an engine must be lifted out of a vehicle and then 

stripped down to component parts. On some vehicles it may be necessary to lift 
the engine vertically, and this can be achieved by using a fixed overhead point, 



L!.9 

which may be a roof joist, or even a tree if:: is sufficiently strong. In the absence 
of an available overhead pomt, shear-iegs can be constructed from steci pipe or 
other sections which will not bend. or from large strong timbers. Even at this 
very first step it is clear that there is a wide range of alternatives. 

When stripping the engine. no economy should be made on various types of 
good spanners. for ill-fitting spanners will damage nuts and bolts. and. even if 
successful in removing the nuts and bolts, may not replace them sufficiently well 
for a technically acceptable finish. For other operations it may be quite 
acceptable to improvise with simple home-made devices. such as locally made 
wheel-pullers, \'thich will remove wheels without damage to the wheel and shaft. 
although the Ff e of the puller may be less than a more expensive one from a 
specialist manufacturer. Other cost-saving devices will be known to experienced 
mechanics, such as a piece of wood with a vee cut in the end to replace a valve 
spring compressor. The decision on which technique to use should be based on 
the premise that the technical standards must be sufficiently high to c.nsure a 
technically successful service, and that costs are saved solely at the expense of 
time. 

Using modern workshop equipment 

The amount of capital that may be used in vehicle servicing is immense, and 
can range from high-pressure water cleaners to equipment for manufacturing or 
modifying component parts. ([8], pp. 27, 28.) As described above, an engine 
may be lifted vertically by either an overhead crane running on fixed joists in the 
roof of the workshop, or a portable crane on three wheels which may also have 
jacks to raise the wheels clear of the ground during the lifting operation. The 
actual lifting may be powered by an electric motor and remote-controlled by a 
push-button switch. 

Sources of technology 

Technological design 

In some cases, small-scale rural light-engineering industries may rely on 
original research and development (R and D) in their own countries, but the 
major source of appropriate technology will probably consist in the adaptation 
of older technologies, as described in a recent paper: 

"The Japanese techniques (of can making) are important because they 
show that efficient techniques can be found which are more labour-intensive 
than newer capital-intensive ones, but which can produce at a much lower 
private as well as social cost. These techniques are interesting abo because they 
seem to be up-to-date variations of techniques which were used in Europe and 
the United States in the 1920s or before. These modern techniques, derived 
from older technologies, can be used to make high-quality products. They have 
been developed in countries where wages are low by comparison with those now 
paid in the United States and Europe" ([9], p. 106). 

Rural industry 

For the rural ind1,;strialist there is an immense problem of restricted 
knowledge. The knowledge available tends to be restricted to equipment and 
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tools retailed by a local agent. which in many cases involve imported 
capital-intensive technologies. To look beyond this narrow range of knowledge 
reltuires considerable effort. such as obtaining names and addresses of 
alternative manufacturers. which in many public libraries will he foreign 
manufacturers of capital-intensive technology. In this situation. many rural 
industries are faced with a choice of utilizing the available loc<il tt·chnology. or 
buying from a foreign source which has been selected almost fortuitously. 

A recent report on the engineering industry in Colomhi2 supports the 'iew 
that an increasing effort should be made to establish local sources of appropriate 
equipment and tools. The report states. in particular. the following: 

··An indigenous capacity for machine fabrication and some degree of 
development of the engineering industry as a whoh: arc virtually essential if 
labour-intensive technical change is to be generated in developing countries. No 
attempt to increase labour-intensity is likely to he successful unless it is 
accompanied by technical change in the latxmr-intensive direction. The 
development of a local capital-goods sector is required. first in order to supply 
light machines for the small-scale informal sector as well as for the modern 
sector. Secondly. it facilitates the introduction of new machinery designs and of 
labour-intensive technologies and processes that are more suited to the local 
factor endowments of the developing country. h1 the absence of industries 
producing capital-goods. the range of technical choice will tend to remain 
narrow" ([IO], p. 241). 

The above-mentioned report also found that the manufacture. of machinery 
is one of the more labour-inte'lsive branches of industry. and that this 
manufacturing can be carried out on a small scale. In ordc:- to e:;tJblish local 
manufacturi11g capability there is a strong case for co-operating with established 
manufacturers who in many cases may he foreign and already have a share of the 
market. This co-operation may involve one or more of a range of possibilities. 
such as paid advice, consultancy for part or all of the project as in a turnkey 
project, licensing, joint ventures or partnerships. The high quality of many 
products manufactured in developing countries can he attributed to foreign 
co-operati0n ([ 11]. p. 35 ). 

CONSTRAINTS TO GROWTH 

In order to meet the demand for rural industrial development. there is a 
need for improvement in four major areas of constraint. namely information. 
skills, infrastructural services and organizations. 

Information constraints 

One of the first constraints faced by the rural manufacturer is a poor 
communication of market information. Within the immediate locality the rural 
manufacturer may he well aware of market requirements for cstahlishcd 
products, hut the possibilities of expansion or diversification arc unknown. Even 
if the manufacturer is aware of market opportunities, it may still he ~ifficult to 
obtain or develop new product designs. 
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Similar information problems face the rural servicing industrialist. Each 
major piece of machinery. from small items such as irrigation pump-. rn hirge 
items such as bulldozers. will have servicing and workshop manuals. In the case 
of pumps. the manuals may be a few pages only. and in that of a large 
earth-moving machine. they may run to several volumes. Thus it is almost 
impossible for every servicing centre to have a library of information for all the 
types of machines which may require servicing. This problem of servicing is. of 
course. aggravated by the use of capital-intensive technologies which are usually 
complex and sophisticated. 

Constraints with regard to skills 

A second major area of constraint relates to skills. for even where 
information is available. the local entrepreneur may have considerable difficulty 
in achieving success. At the lowest educational level. there is often a lack of 
modern manual skills to supplement traditional, and in many cases highly 
developed, craft skills. A simple example of this is tool grinding for 
metalworking machine work. Although a tool may remove metal to its profile as 
in screw-cutting on a lathe. to achieve the best finish and minimize the load on 
the lathe, it is essential to grind the tool to the correct rake and clearance angles 
for the specific metal being machined. 

Constraints relating to infrastructural services 

Infrastructure is generally acknowledged to be of high importance. and a 
recent paper has even identified it as the major constraint on rural industrial 
development. "The implications ... are that an absolute pre-condition for a 
rural industrial development programme is that an infrastructural development 
programme is initiated simultaneously. We would even go as far as as!>erting that 
the infrastructural development programme is the more important programme 
and therefore needs to be a step ahead of the in<iustrial development efforts. 
This is so because we have been convinced that the existing craftsmen arc skilled 
and capable of developing themselves and their technology. given improved 
common conditions of production" ([ 12], p. 35). 

Financing 
A very common complaint among small-scale industrialists is that they arc 

short of both working and capital equipment. Observations at the factory lcvei 
suggest that the contrary is also true ([I 3J. p. 91 ). and a recent experiment in 
Nigeria led to the conclusions "that more capital equipment is not necessarily 
the 'open sesame' to increased production and sales", and tha~ .. the alternative 
approach of planning and marketing new products for the metalworking 
master-craftsmen produced more s gmficant results" ([3J. pp. 66, 67). 

Although many proposals arc made for casing financial arrangements for 
small-scale rural industries ([ 14], p. 1 7; [ 4J, p. 84 ). the actual constraint is often 
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the absence of sound and feasible project ;..:.:as. as identified in a recent study :n 
RanPl:uft>.;h · 

-=-
.. Virtually untapped sources of capital for the individual industry 

enterprises are the Divisional Development Boards. which have money to invest 
in co-operation with the entrepreneurs. The main problem is the inability of 
cottage industry entrepreneurs to put forward feasible proposals .. ([5]. p. 19). 

Materials supply 

One of the greatest constraints to rural industries is the shortage of 
materials. and to overcome this shortage many are forced to work with inferior 
materials. 

In addition to facilitating the supply of raw materials. consideration should 
also be given to the essential consumables which may have to be imported. such 
as high-speed-steel twist drills anc.f milling cutters. A recent study in Bangladesh 
also observed this need for other rural industries: 

.. Often the major constraints were relatively minor miscellaneous imported 
items such as good quality cotton thread, scissors. machine and hand needles 
and spare parts for sewing machines·· ([ 5]. p. 18 ). 

Common facilities 

A recent paper from the Philippines combines a request for the purchase of 
uniform batches of steel having a ii.nown composition and appropriate 
specifications with a request for final heat treatment of the pieces so produced in 
an electric furnace or similar facility on a co-operative or sub-contract basis. 

The world-wide experience of common facility centres appears to be very 
mixed, with some havi':lg moderate successes ([3], p. 68), others having 
fundamental management problems, ([ 15], p. 45), and some remaining inactive 
([5J, p. 17). The answer would appear to be careful planning at the stage of 
feasibility studies and good management. 

Industrial estates 

Industrial estates are essentially integrated infrastructural institutions in 
specific geographical locations providing land, electricity, water and perhaps 
gas. Other infrastructural services may include an advisory service, banks and 
post offices. In turn, the above may attract private enterprise services such as 
toolmaking and repair and maintenance specialists. 

As with common facility centres, the world-wide experience of industrial 
estates in rural areas is ver; mixed, and the key to success may once again be 
careful planning and good management [ 16]. 

Marketing 

A summary of the situation in Bangladesh reflects the situation for many 
small-scale ru1 di industries throughout the world: "Local sales are usually 
through private middlemen or shopkeepers, while export sales arc through a 
wide range of bodies froi-.i private enterprise to voluntary groups. There are at 
present virtually no marketin!;, services for cottage industry entrepreneurs, 
although there are limited SP-• vices for exported. Equally there is. no systematic 
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market research for handicrafts and other cottage industry products either in the 
l",..,1 nr in thP f1-.rPion m!>rl.-Ph: .. tr"\l n vii\ .. ,..,..,......,. ,,. ••• ,,,_ •'-"• - •,ei-•• •••-• ••- '"''"" \ l - J,. r. . .. I. 

Another recent report from Kenya mentions the success of direct assistance 
to groups of rural artisans to enable them to secure orders. for example through 
tenders ([ 15]. p. -is). Many large wholesalers in developing countries may be 
persuaded to give some preference to rural industries. as reported in connection 
with a project in Nigeria: 

.. It should be placed on record that one large firm gave preference to rural 
producers for goods of equal specifications and price" ([3]. p. 66). 

Constraiats relating to infrastructural organizations 

Two important infrastructural organizations which can help to promote 
small-scale rural industries are youth clubs for school children and perhaps for 
those in the transitional stage to adulthood. and industrial co-operatives for 
adults. To organize and manage these organizations requires both professional 
skills a'.ld dedication. as illustrated by the following quotation: 

.. Combining the collective manufacture of goods with a system of regional 
distribution under the control of the producas themselves has proved to be a 
most necessary and effective way of coping with competition from outside 
industrial products. The experience of the People·s Collective Industries 
suggests howe.ver that co-ordinating these two functions within a single 
organization is a difficult task. The distribution function becomes particularly 
complex once the organization expands into the nation61 market. where 
competition is stiffer and the infrastructure required to sustain a marketing 
effort by a collectively run organization is largely lacking" ([ 17]. p. 61 ). 

A POLICY FOR APPROPRIATE AND BALANCED GROWTH 

A conceptual approach 

A policy or series of policies can be designed to meet the needs of rural 
areas in all countries. Small-scale rural industrial development is so closely 
interwoven with all the other sectors of rural life that it must he considered part 
of an integrated approach to rural development. This entails integration in 
national macro-planning, district micro-planning. field-level integrated rural 
development projects and rural infrastructure. Small-scale rural industrial 
development should he a long-term venture, if the rural industries arc to 
become viable enterprises. This is particularly true if the long-term objective 
stresses assistance to the younger generations. 

The long-term objective of public policy should be one of helpir1g people to 
help themselves. This can be applied equally to field-level services assisting 
individual rural industriali-;ts, to national services hacking up the field-level 
service staff, and to international technical co-operation supporting hoth 
field-level and national service staff. The primary responsibility of the 
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Government should he to encourage and as~;ist m the development and 
application of appropriate technology ([l 8]. p. 52 ). 

A s:>ecific action programme 

A national programme 

It is convenient to divide a national programme into three parts. namely 
national policy. national services and field-level services. A number <'f recent 
reports have emphasized the need for suitable policies which will assi~t the 
growth of small-scale rural industries and appropriate technology. through. for 
example. the removal of legal constraints. the reshaping of fiscal measures. and 
the teaching and promotion of technical skills in the general educational system. 
These policy measures are fundametal to an environment in which rural 
industrial development may take place, but equally important are the services to 
small-scale rural industry. 

In order to organize and support a field-level service. it is essential that 
there should be an adequate national service. This may he comprised of four 
main components: management and administration; market research and 
product development services: appropriate technology R and D services: 
training programme development services. 

These components have been covered fully in technical literature and 
international forums, including regional technical meetings of the International 
Labour Organisation in co-operation with UNIDO and che Eco-10mic and 
Social Commission for Asia and the Pacific [ 19]. 

The third component of national programme is the provision ol field-level 
services which will actually reach down to assist individuals engaged in 
small-sca!e rural industrial development. Field-level services can be considered 
under four main activities: 

(a) Extension services to non-factory rural industries, (e.g. cottage 
industries): mass, group and individual contacts; 

(h) Services to factory rural industries: advisory, consultancy and training 
services; 

(c) Infrastructural services: financing. materials supply. common facilities. 
rural versions of industrial estates, r.1arketing. management information: 

(d) Infrastructural organizations: youth clubs, industrial co-operatives. 

An illlernational programme 

For many developing countries the one major ccnstraint to implementing 
or expanding any national programme for the development of small-scale rural 
industry is the shortage of trained and experienced personnel. In order to 
overcome this problem there is a need for a massive programme to help trair. 
r.ational trainers, and then hl assist these trainers within their own 11ational 
training institutions. The national trainers could he trained in a whole range of 
a0 tivities necessary for rural industrial development, and then a suitable 
selection of specific cnurses could he given in their national training institutions 
for personnel such as the following: district-level planners. integrated rural 
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development project managers. rural industrial development national and field 
organizers. rural industrial development exten~ion officer-.. n•r~!! l:i:.!.nk officl:r-; 
etc. 

An important part of the training course would be in-the-field project work 
and on-the-job training. The second major constraint which an international 
programme might help to overcome concerns the availability of information. 

Dt'sig11i11g and implememing action programmes 

A recent assessment of international technical co-operation projects 
designed to promote small-scale rural industrial developm:nt has led to three 
important conclusions which should be borne in mind in future by the organizers 
of action programmes. First. with regard to projt:·ct management. both care and 
luck are essential factors in the recruitment of experts. and there is a need for 
autonomy from political interference and bureaucratic struggles and for the 
timely provision of inputs. Secondly. the relatively successful projects have 
generally sought to provide a single missing ingredient or to remove a single 
bottleneck. Thirdly, large-scale multi-expert projects seldom work well because 
of attempts to build new capacity. whic:h involve increased outside interferer.cc. 
and severe management problems ([20]. pp. 35 I. 352 ). 

There is a need for considerable skill and experience in the implementation 
of an action programme which might include several projects. This was brought 
out in the conclusions of a recent paper. which stressed the many factors that can 
influence decisions, especially human factors such as power. contacts and 
wealth. The paper contained in particular the following conclusions: 

"The only way in which administrators can function is by recognizing the 
realities of the situation. and indeed by utilizing them and by incorporating them 
into their own activities. Any attempt to bolster the egalitarian aspects of the 
programme by redesigning the rules of access or distribution would he futile. 
given the existing structures of power" ([21 J. p. 51 ). 
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Light engineering and rural workshops in 
Egypt 

E. El Slwrkan·i* 

Until 1959. a rural and small-scale industries development programme 
formed part of a comprehensive rural development programme covering all 
aspects of rural life and activities. Implementation of the programme was 
entrusted to Combined Units est:•hlished for the purpose and functioning 
through co-operatives, rural reform a!..,ociations, village project committees and 
other private local organizations. Each Combined Unit was designed to serve 
:1bout five viilages with a total population of abol'.t 15.000. The objective of the 
Combined Units programme was to co-ordinate 1ne activities and function~ of 
various Government departments in rural areas s~.· as to produce a combined 
ir11~act on the rural situation. 

Rural and small-scale industries del'elopment programme 

After a separate Ministry of Industry was established in I 956, a 
comprehensive five-year industrial development programme wa'i drawn up. with 
the development of rural and small-scale industries as one of its main objectives. 
The following outline of the n;ral and small-scale industries development 
programme was issued in 1959: 

(a) Establishing production and training centres for different rural and 
small-scale industries in rural areas throughout the country to serve as 
demonstration centres; 

(b) Establishing small- and medium-scale factories to supply 
semi-processed raw materials and industrial services to small entrepreneurs; 

(c) Building marketing centres for markctinl! the products of rural and 
small-scale industries; 

(d) Granting soft Joans of up to approximately $4,600 to rural and small 
indust!'ies; 

(e) Encouraging the establishmenL of industrial co-operatives as a tool for 
developing rural and small industl ies; 

(/) Establishment of a central co-ordinating body responsible for 
small-scale industries (the General Egyptian Organization for Productive 
Co-operation and Small Industries was e'.1tabli~hed in 196 I); 

(g) Established of an institute for providing services to small industries. 

•Director General, Engineering and Industrial Design Development Centre. Cairo, Egypt. 
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The General Egyptian Organization for Co-operative Production and 
Small-Scale Industries (GEOCPSSI) was established in 1961 by the Ministry of 
Industry to carry out the fi\·e-ye:.ff plan for the promotion of rural and 
small-scale industries. GEOCPSSI founded 20 branches in eaL·h of the 
governorates and each branch was designed to provide financial and technical 
services to rural and small-scale industries in the governorate and to have 
enough autonomy to work within the plan of the central organization. The 
GEOCPSSI also built 160 production and training centres throughout the 
country managed by GEOCPSSI hranches. The production and training units 
covered the following fields of rural and ~mall-scale industries: carpentry 
workshops. repair and maintenance of equipment workshops. handweaving. 
carpets and rugs. textile fibres. plant fibres treatment for industrial uses. 
palm-date dehydrati')n. women·s knitting and embroidery. Khan el Klwli/y 
products. 

In 1969. GEOCPSSI wa" ..:onverted into the .. General Authoritv for Crdts 
Development and Productive Co-operative .. under the Ministry of Local 
Government. In 1971. the productive units and training centres of the Authority 
were transferred to the local councils and governorates. Three years later. it was 
found that there was a great need for central machinery for planning and 
supervising the rurol and small-scale industries sector. As a result. the 
Handicraft Industries and Productive Co-operatives Organization (HIPC'O) was 
founded in 1973 as a governmental ~rganization under the supervision of the 
Ministry of Local Government. It has two major functions: 

(a) Planning and research relating to artis·rnal and allied small-scale 
industries, including the formulation of general plans and policies regarding the 
development of these industries. studying the marketing needs of their products 
in both domestic and export markets and determination of the foreign exchange 
requirements of raw materials. new machines and spare parts: 

(h) Establishment and supervision of industrial co-operatives. 

The role of co-operatives 

Co-operative societies have been formed in various rural and small 
industrial branches. There were 332 industrial co-operatives in various 
production sectors in 1976 with a total membership of over 65.000. Light 
engineering accounted for 20 per cent of the total number of co-operatives and 
23 per cent of total mem. ;rship. The geographical distribution of productive 
co-operatives is quite wide and points i.o their potential in providing a useful 
range of servil'.es to the artisanal sector. Co-operative societies arc providing 
valuable services to industries in rural areas. They make hulk purchases of 
materials using their own funds as well as hy obtaining short-term loans from 
hanks. The co-operative societies are also able to obtain medium-term loans on 
behalf of its members for the purchase of equipment. 

Co-operatives a:-e a very import;rnt factor in the development of rural 
industries in Egypt. The progress achieved in the development of co-orcrative 
societies of all types of rural and traditional indust,ies is remarkable. The 
co-operatives have been given tcd nical, financial and marketing assistance. But 
the impact of the co-operative programme on the overall growth and 
development of light engineering iridustrics has ~. > far been limited. 

- ---- .......... ---------- -· 
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Technical assistcmff 

Technical assistance to rural industries is given through training centres 
rfi~trih11tP.rl thr1'\11nh1'\11t th~ l"l'"'"'r'~ •1nrl "~ •• ~ .... r,,;, ...... ,.t 1-·u~ u1orn ,_, ....... ., .... ;,, ..... ; ... _ ................ _ .. __ &••·--e-··-- ................ ....,_ .. ,._. llA&&U .. Jlup'-•••..>""'u ... ,_., &&&& '--'---'• &ll.1'1.IU'-'11.•'-''' •-' 

provided in woodworking. car repairs. fitting. turning. welding. sheet 
metalwork. casting. blacksmithing. printing. shoe-making ready-made 
garments. carpets and artistic handicrafts. The number of trainees attt:nding 
these centres is. however. comparatively low. The reasons for this low 
participation are the disappointing quality of the training programmes offered. 
poor equipment and inadequz.te fands. As a result of their limited funds. the 
centres are also unable to provide adequate stipends to trainees. 

Institute of Small-Scale lmlustrie.\· 

The Institute of Small-Scale Industries (ISSI) was established within the 
framewlJrk of the second five-year development plan jointly by the Government 
of Egypt and the International Labour Organisation (ILO) in November 1962. 

Its objectives are to render services i.1 the fields of applied :echnical and 
economic research. developrr.ent and application of industrial techniques. 
training and extension services. industrial consultation and management. so as 
to assist medium- and small-scale public sector undertakings. private 
entrepreneurs and Government-sponsored. industrial co-operatives and 
production organizations in the p1 omotion. establishment. operation. 
development and modernization of small- and mt:dium-scale industries. 

ISSI is made up of the following sections: 

(a) A technical research section. which undertakes applied technical 
research, industrial investigation and studies of methods and techniques of 
production so as to advise on the problems of modernization of small- and 
medium-scale industries; 

(b) An economic research section, which undertakes applied economic 
research and surveys in the fields of financing. management. administration and 
marketing; 

(c) An industrial engineering section. which undertakes the introduction 
and application of industrial engineering techniques; 

(d) A section for training, demonstration and extension, which organizes 
training sd·.emes and carries out demonstration and extension programmes. 
including CJn-the-job training and industrial consultancy; 

(e) A product design section. which was organized to work jointly with the 
technical research section to serve small-scale industries in designing tools. 
gadgets, jigs and fixtures, machine parts, mechanical spare parts and small 
prototype machines; 

(f) An information section. which undertakes the collection, processing 
and dissemination of statistical data and technical marketing information; 

(g) Industrial workshops consisting of group production facilities. each 
designed for a group of related industrial products. for example. light 
engineering. pottery and ceramics, textile weaving. dyeing and printing; coarse 
vegetahle fihrc products; carpentry. woodwork. furniture etc.; 

(h) A lahoratory section consisting of three lahoratories rendering 

- - ----,-----~------ -· 
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specialized services io srna:l and medium-sized industries in the following fields: 
chemistry: development of processes and materials testing: and industrial 
technol(w,-. -·-

Engineering am/ Industrial Dt•sign Dt•n•lopmem ( ·emn· 

The Institute of Small-scale Industries was attached. in Januarv 1977. to the 
Engineering and Industrial Design Development Centre (EIDDC). which is 
affiliated to the Ministry of Industry. Petroleum and Mining_ The comhination 
of ISSI and EIDDC led to a greater emphasis on light engineering industries_ 
The following services to light engineering industries in several fields should he 
noted: 

(a) Design and development of the following products: consumer goods 
such as fans. gas C<wkers. he:.iters etc .. engineering components for mechanical 
feeding i1~tiustries (turntables. screw-jacks. axles). furniture. economy housing. 
interior outti:ting. chairs. tables. electrical switches. sockets etc: 

<h> Production technology and tool design for all engineering and 
mechanical components. household goods. agriculture clements or tools. 
metalworking. cutting and hlanking tools. plastic moulds and heat treatment of 
special parts: 

(c) General assistance in study and revision of projects for processing 
industries. assistance in revision of various projects in ,-iew of local production 
facilities: 

(d) Consultancy services and training courses in engineering fields_ 

Egypt Urhan Den·lopmt•llf Programmt• 

The main ohjective of the Egypt U.-han D.;velopment Programmc (EUDP) 
is t<1 provide employment and urhan services for the lowest income groups in 
distressed areas in Alexand:-!~: Asyout and Cairo. Through the de\·clopment of 
new sites and services. the project would improve living conditions and increase 
employment opportunities for a •)opulation of ahout I 00.000 persons in the 
three distressed areas. The EUDP include a numher of interrelated components 
to strengthen and expand the economic hase of the three: areas through 
assistance to the small business section. while at the same time improving the 
technical skills of local residents. 

Sen-ices to light engineering industry 

On each project site a numher of plots would he prepared for use as light 
engineering workshops. A programme has also heen estahlished to assist small 
entrepreneurs through loans. technical guidance. infrastructure facilities etc .. 
and to provide vocational training to the three main project sites. The 
development and expansion of small business will he further assisted through 
small husiness loans. extension services. manpower training. and consultant and 
advisory services. 

The vocational training programme will he gih:n to school drop-outs in the 
age group of 12 to 18 years. Courses woulJ he of approximately two years 
duration and incorporate six months of practical workshop experience. The 
programme may he extended to include courses to upgr'adc the skills of adults 
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with previous job experience or technical training. The training courses will he 
in furniture and woi.xl\\mk. welding. sheet metal. automotive repair. and 
me..:han!c~ :ind electricity. Extension services would be provided to small 
entrepreneurs through local Government..:. 

Technical sen'ices and n•gimwl cm·eragt• 

The extension service for small-scale industries to he organized and 
operated hy EIDDC will have two functions: 

(a) To undertake analytical surveys of enterprises in the target group. 
pinpoint technical prohlems associated with the production process and 
recommend appropriate solutions which can he implemented hy the firm on its 
own or with the help of the surwy team: 

(h) To assist individual firms in ohtaining specialized scn;iccs from the 
centre. 

The programme lo upgrade skills will alsll he implemented hy EIDDC 
using the centre\ mechanical engineering and woodworking workshops. For 
successful implementation of the training programme. trainees will be paid a 
reasonable daily stipend. The accelerated training programme to he 
implemented hy the Productivity and Vocational Training Department of the 
Ministry of Industry is intended to prepare unskillec workers for semi-skilled 
and skilled jobs. The trainees involv~d arc turners. f tters and sheet-metal 
workers ( 120 of each): and machinists. welders and auto-mechanics/electricians 
(90 of each. giving a total of 630 trainees). Trainees will also be paid a 
reasonahlc daily stipend. 

The management consulting service. which will undertake consultancy 
assignments for interested firms. will he a longer term ohjecti,·e. The ohjcctivc 
will he to ur....!ertake case studies on typical management prohlems of local 
small-scale industries as an input to the training programme. Many of the light 
engineering enterprises hencfiting from the project will he clients of the 
Industrial Development Bank. and others arc likely to hccomc its clients. 

The regional coverage for this pilot project has hccn restricted to Cairo and. 
for part of the programme. Aicxandria. where most light engineering workshop:.; 
arc located. Given sufficient progress and experience in the Alexandria and 
Cairo areas. the project could then he extended to other governoratcs. 

Rural industries and their ranking 

Rural industries fall within the artisanal sector. 1 The 1966-196 7 census of 
industrial production records 144,000 establishments employing less than ten 
workers, providing employment to some 293,900 persons. or 33 per cent of the 
total manufacturing labour force. Ahout 51 per cent of the establishments arc 
operated by a single individual. while 49 per cent employ five or fewer persons. 
Tahlc 1 below provides a ranking of the eight most important branches in the 
artisanal sec~or in terms of the number of cstahlishmcnts and value added. 
accounting for about 70 per cent of the sector. 

1 Estahlishmcnts employing less than ten workers arc considered to hclong to the 
artisanal sector. 
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,,, _, __ Clothes and garment-. h3 h2J -C lJ2h 8 h911 
,,, 

Furniture and fixtun:s 27 849 , I:' 447 , h hh7 , _,_,_ - - -
81 Metal products 27 706 J 13 404 3 5 493 4 

321 Spinning and wea\ing 20 IG5 4 lJ flX5 5 2 830 7 
.~24 Shoes 18 874 5 9 fo93 4 3 702 5 

3117 Bakeries 14 258 fl 2 9:\5 8 5 h25 ' -' 
31 lh Grain milling 14 222 7 3 747 7 2 972 h 
9:'13 Car repairs 12 213 x 4 749 h 2 214 8 

Total 199 )80 I02 hllh 38 193 
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Or;:ani-:.ation and operation of light engim•ering imlu.wries in Egypt 

Ownership. The most common forms of ownership in light engineering 
industries are individual proprietorship and partnership. In the artisanal sector 
ownership by an individual is the common form. Entrepreneurs in many cases 
have risen from the shop floor. They started as apprentices and hecame artisan 
entrepreneurs before graduating to modern small-scale industries. 

Operating conditions. The majority of skilled workers in light engineering 
workshops have received on-the-joh training and only a small fraction come 
from vocational training ~chools. In Egypt, there is a continuous loss of skilled 
workers in light engineering industries, as a result of emigration to oil-rich Arah 
States where they are attracted hy much higher wages. There is need for 
upgrading skills in tasks requiring precision work. In the engineering field fitters 
and machinists should be trained to become capahle of making press tools. dies. 
jigs and fixtures. In furniture making, skills arc needed to operate machines such 
as copying lathes, multipurpose equipment etc .. and to ensure strict compliance 
with technical specifications. The increasing emigration of skilled workers in 
light engineering industries has led to a steady rise of the wage level in this 
sector. The bulk of the machinery in use is of foreign origin. The Government 
permits the importation of such machinery provided it is not more than three 
years old. Some lathes and milling machines arc produced locally hy large 
Government factories. A good part of the machinery used in metalworking 
industries is obsolescent, and th'.s has an adverse effect on productivity. 
Concerning the degree of utilization of equipment, it can he said that the 
johhing engineering shops, with only a few exceptions arc used intensively. In 
the furniture industry, however, machinery is not fully utilized. A large number 
of light engineering workshops in rural provinces have poor premises that arc 
too small for the machinery they contain. Raw materials in light engineering 
industries arc mostly imported. A certain amount of soft wood, iron, steel and 
copper arc produced within the country. The entrepreneurs arc allowed w 
obtain the imported raw and intermediate materials they need through 
co-operatives and other sources. 
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Sources of finance. Institutional finam.~ to small-scale industries is provided hy 
th• N·1tinn·1l R·•nl- th> 1'.J.,.., . ..,. .. ~ ...... ;.,1 o .. ~t· ··~rl .i..., n ... -'----- --• 1 - J •. ·-·. 1

1 ___ t:__ • -~--~ •• .;_ ... -'4•••u .... t_ ., •u .. •~'"'' ~-"-''-ILU &...IUll" U.llU lll\... 1.-'\,.1'\..l\IPlll\;lll lllUU~l(ld 

Bank. 
The National Bank provides short- and medium-term credit to artisans. 

The Nasser Social Bank provides short-term credit mainly for social purposes. 
hut also finances working capital requirements in the artisan sector. The 
Development Industrial Bank is the major source of short- and medium-term 
finance to small-scale industries. 

Rural workshops and small-scale industries in dispersed localities have not 
heen ahle to derive much benefit from th·~ ahovc-mentioned banks. The main 
problems of small-scale and rural industries in Egypt arc as follows: 

(a) Lack of basic statistics on investment. production. employment. raw 
materials and credit requirements: 

(b) Lack of co-ordination between various government departments 
operating independently on the basis of a loose classification of industries into 
three categories; 

(c) Inadequate technical assistance and advisory services for the selection 
of processes. products. product design and materials. for quality control. 
technical improvements. maintenance etc.: 

(d) Complex and lengthy procedures for dealing with raw materials. which 
is complicated by the existence of a number of independent agencies responsible 
for decisions and approvals: 

(e) Inadequate financial assistance. particulurly to entrepreneurs operating 
in remote areas; 

(f) Lack of skilled and trained manpower: which is further aggravated hy 
mass emigration of skilled workers: 

(g) Inadequate linkages with large-scale industries. 
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Establishment of small-scale rural 
workshops (for light engineering goo&) in 
East Africa 

A. Hojbak* 

Introduction 

The Lima Declaration and Plan of Action envisages that at least 25 per cent 
of world industrial production should originate in developing countries by the 
year 2000. Achievement of this target presupposes an enormous expansion of 
industrial output both of the .. modern sector·· based on urban and export 
markets and the .. informal sector .. based on rural and local needs. Manv 
industrial products cannot be considered for production in the informal sector in 
the rural areas. However. light engineering is appropriate for small workshops in 
the rural areas of any developing country. especially if it is directed towards 
producing the means of production. such as agricultural impicmcnts. tools etc. 

This paper deals with the cc1nditions in the informal sector primarily 
exemplified by present c~:11d1t10n:; in the East African region. The paper 
concentrates on three case studies. which arc typical good projects. They arc: 

(a) The Ut:mdu programme. A programme specifically designed to 
promote the village blacksmiths of the United Republic of Tanzania who 
represen! a strategic productive fon:c in the country"s development programme; 

(h) The fishery programme A soft technology solution to an integrated 
small-scale fishef) set-up for tropical coastal societies; 

(c) The Sister Industries Agreement. A programme whereby know-how. 
technology. management etc. from an industry in an industrialized country is 
transferred to a similar one in a developing country through a special agreement. 

The .. Utundu" programme 

Utundu is the Swahili word for "stubborn .. in its positive sense of insistin~!
invcnting. innovating. trying again. The aim of the Utwulu programme is to 
promote small-scale manufacturing and repair of iron and metal items. such as 
farm implements, tools for other small industries, and households utensils. It has 
two components. namely a product and process developmcr.t component. and a 

0 C'on\ultant to the Dani\h International l>c\clopmcnt A!-!cnc~ (Dt\!'ill>A ). Cnrx·nha~l·n. 

Denmark. 
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regional implementation component. The first is the direct responsibility of the 
Small Industries Development Organization (SIDO) and consists of compiling 
documentation and information on new product prototypes and improved iron 
techniques. Experiments are co-ordinated and subcontracted to local 
workshops. for example to industrial estate general engineering shops sponsored 
by SIDO. As the district centre. village and Utwu/u-sponsored workshops 
gradually become consolidated. the new products and techniques arc eventually 
expected to be disseminated in careful and cautious stages through a technical 
extension service and skill upgrading programme component. 

The first phase of the second component. regional implementation. is 
designed to consolidate existing blacksmith and tinsmiths· groups rather than to 
expanrl them. 

ldemification of groups 

The first step of the regional implementation component is to identify the 
active smithing groups in the districts. These groups arc then encouraged to 
organize themselves into co-operative production groups. 

Selection of groups 

Following the identification survey each group is then categorized into A. B 
or C workshops according to the system shown in the accompanying tahlc. This 
is the first step towards deciding what kind of support the Urwulu programme 
possibly could give the respective groups. 

As a rule of thumb and planning indicator. the following figures will he used 
for initial selection and spacing of prospective Utwu/u workshops. mai11ly based 
on market size considerations: 

Group C workshops: A market base of at kast 9.000 families 
Group B workshops: A market base of at least 18.000 families 
Group A worksho:is: To he determined in each case 

This means. for t.:xample. that if a district has 18.000 families (or a 
population of about 80.000). either two group C workshops or one group B 
workshop could be supported initially through the programme. Roughiy 
speaking. it also means that a maximum of a little more than JOO group C 
workshops can he supported. or something like l S per region As the Urwu/11 
programme gradually hecoml'S successful. and particularly when the raw 
materials supply and the marketing problems arc solved. the planning figure for 
Group C workshops can he decreased. hut not before. 

PRODUCTS 

Just as the Uumdu programme builds upon c:.isting skills it also initially 
huilds up production of the types of implements already hcing made. The aim is 
to improve the working processes and product quality. Only when a group has 
shown itself capable of making such improvements should suggestions h~ madL' 
as to what other items could he produced and what other smithing tc•:hniqucs 
could he used. 
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Physical Jt't-llp 

Manual 

SYSTEM FOR C ATEGORIZl~G WORKSHOPS 

(j"'"l' .-\ 

District or regional 
centre 

Permanent worbhop 
building with 
elcctricit\· from 
mains. 
Comprehens!\'e 
set of hand tools. 
some power toob 
and machine~. 
welding 
equipment 

One or more formally 
trained in 
medium-k\el 
lt.:chnical and 
r.1anagerial skills. 
semi-skilled and 
unskilled 
workers 
and appreniiccs 

(iTOllf' H 

Rural ccnm:. \illagc 
or district centre 

Simple work shed. 
Hand h)ob onh: 
mix nf traditional 
and modern. 
Some hand
opcrated 
machines. partly 
or mainly sclf
made 

One or more 
inforrna!h 
trained in 
low-lc'l•d 
tc.-chnical skill. 
Semi-skilled and 
unskilled 
workers and 
apprentices 

\'illage or rural centre 

Simple work shed. 
Mainh 
traditional 
hand-toob. partly 
or main!~ 
self-made. Few 
hand-operated 
machines. 
... elf-made 

One ji111tli skilled 
worker as..\isted 
hy 1-3 rdati,·es: 
skills mainly 
inherited 

Organi::ationa/ set-up Partnership or Partnership or 
co-opcrati\'e 

lndi\idual 

Production 

Material suppl_\· and 
marketing 

co-operative 

Mainly machine~ 
and tools for 
other small 
industry unih. 
Ancillan items 

Material supply 
through formal 
trade channels 
(RTC) marketing 
through RTC or 
to order. I.ix-al 
and national 
markets 

Agricultural and 
other implements Manufacture ol 

agricultural and 
other implc:ments. 
mainly rep;ur and 
traditional 
weapons 

Mainly scrap 
material. Sales to 
local market. 
mainly to order 

Only scrap material. 
Sales to local 
market. mainly 
10 order 

It is therefore not necessary at the outset to specify the types of products the 
workshops should make; the smiths know this already. Moreover. it would at 
present be an impossihle task to specify all the product~. and what is useful in 
one district is not necessarily useful in another. Hoy;ever, some examples of 
products are ILtcd below and grouped according to category of workshop (sec 
the tahlc) which possihly could make them. 

- - --------------



I. Products suggested suitab/t' for group C ~,·orks 1wps 

Farm implements 
Jembes (i.e. hoes. of various types. kinds and shapes) 
Axes (choppers) 
Billhooks (local design) 
Adzes 
Pangas: cutting knives (cane and sisal) 
Sickles 
Slashers 
Household utensils 
Knives 
Scissors 
Frying pans 
Charcoal stoves 
Kerosene lamps 

2. Products suggested suitable for group B workshops 

All the group C items pltu: 
Buckets 
Water cans 
Dustbins 
Chicken feeders 
Garden shears 
Repair of bicycles. water installations etc. 

3. Products suitable for group A workshops 

Group B products, plus: 
Farm implements 
Axes (round eye) 
Ground-nut shellers 
Maize shellers 
Ground-nut lifters 
Hand-operated sprayers 
Planters (hand-operated) 
Wheelbarrows 
Ox-carts; 
Handcarts 
Assembling and repair of ploughs 

Tools for small industries 
(including roofs used hy group C and B wwk'ilwps) 

Forging hammers 
Pedal operated air blowers 
Holding tongs 
Chisels 
Planer blades 
Sheet-metal corrugating maci1ines 
Sheet-metal shears 
Soldering rods 

/-Ii 



148 

Tools and equipment for the groups 

-rt.:_ ;_ ~-~ ~' •'-o ,.r,,,_;,.J ..,.,,.;.,t.- nrhPrP thP f ftr11ul11 nrnor::immp (';:10 hf' Of 
11113 13 Vil\.. Vl \II"" "'' u"'aua t''-'•&111.J ••••-•- .... _ -· .. ·-·--· r- -c-- -------- - ---- - -

direct assistance. Two things seriously prevent the smiths from expanding and 
improving their production: lack of tools and lack of funds to buy them. 

The first is perhaps the more serious because even if the smiths have 
money, the necessary tools are not available. Thus. by simply arranging for the 
tools to be available for sale at the respective Regional Trading Corporations 
(RTC) which are responsible for distribution of stat~-controlled articles. SIDO 
can hring these smiths considerable support. 

The latter point is also a general problem, so hir~ purchase. soft loans or 
subsidized prices are arranged. A SIDO policy decision is made and 
communicated to the regions, together with detailed inr-tructions on the 
necessary administrative procedures. The Utundu programme does not provide 
free tools. This principle also applies for working sheds. 

Tools recommended for a model group C workshop 
Anvil on wooden trunk (50 kg) 
Foot-operated air blower 
Various sizes of forging hammers 
Holding tongs 
Hack saw with blades 
Medium-size vice 
Chisels 

Tools recomended for a model group B workshop 

All the group C tools plus: 
Hand-operated grindstone and drill, with set of bits 
Water-pipe die machine (hand-operated) 
Soldering tools 
Fastenir.c; tools 
Metal-grooving machine 
Hand-operated metal-cutting machine 

Tools recommended for group A workshop 
Each case must be considered separately, depending on the available 
electricity supply, but the following seems reasonable: 

Basic blacksmith and machine shop tools 
Arc-welding set (100-200 A); 
Gas-welding and cutting torch set 
Table drill press (up to 25-mm capacity) 
Table grinder (two wheels) 
Die ancl tap set (1 mm to 20 mm) 

Raw material supply 
In many regions the supply of raw materials is quite the most serious 

obstacle to the expansion of the smiths' production. The problem must thus be 
attended to even before the supply of tools. Most smiths now rely on collecting 
whatever scrap material they can find. 
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The first step will he to arrange a systematic search in the regio.1 for .;crap. 
for example. in the garage yards of the various ministries. Secondly. SIDO is 
negotiating with Uhango Farm Implements (UFJ) manufacturing company (a 
public sector undertaking. that manufacture'." a wide range of agricultural tools. 
implements and processing equipment) for the purchase of scrap of various 
qualities. 

Thirdly. the sale by UFJ of semi-finished blanks of various specific steel 
qualities. shapes and sizes is being considered. These will he distrihuted through 
the RTC or directly through regional SIDO offices. The third step in particular 
might take a long time to implement. Regions should therefor.: he fully prepared 
at the outset to exploit the first and second possihilities. As a rule SIDO cannot 
commit itself to carrying out the actual material dclh·eries. 

Technical extension sen·ice 

Initially no specific technical advice is foreseen. At some later stage. for 
example when the semi-finished UFI blanks arc distrihuted. a technical 
extension service may be needed. Also when the product and processes 
development component of the Utundu programme has results to disseminate. 
they will be considered with extension advice. 

Marketing 

Marketing is of utmost importance. In the initial stage of consolidation. 
reliance on the existing local market is necessary and apparently sufficient. For 
example. in certain cases where smiths werr claiming to have prohlems with the 
supply of raw materials. this was found to be a sign of heavy demand for their 
products. 

When improved tools are introduced. care must he taken to ensure that a 
market survey is made. Decisions on the granting of loans must not he allowed 
to foster over-optimistic production levels. Whenever a group wishes to produce 
for a market outside the district, consultations with RTC must he carried out in 
advance. RTC usually requires the products it handles to he highly standardized. 

The fishery project 

In the poorest parts of the developing countries fishing takes place mainly 
in ~cean-facing villages without harbour facilities. It is usually the main 
occupation and activity on which the life of the local population depends. 
Fishing in these societies is based on a sturdy, traditional technology with scope 
for development through the application of "soft" technology methods. 

However, many of these small societies arc threatened by big industrial 
nations that overfish in the offshore waters of d•:veloping countries. It is 
becoming increasingly difficult to meet the needs of the population of small 
societies based on traditional fishing. The catching ar\!as will have to he 
expanded by improving both the fishing fleet and the equipment used. 

A temporary solution to the first prohlem, involving an extension of 
national territorial waters, is being tried, although traditional fishing methods 
would hardly he ahle to take advantage of the extended areas. 
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cannot cope with the bigger catches made possihle by the new fishing limits. 
Consideration has therefore been given to large-scale fishing projects in\olving 
the larger harbours in developing countries. Such projects raisl.! prohlems for 
developing countries: they arc capital-intensive. require foreign exchange. and 
are based on economic conditions and techniques developed and utilized in the 
powerful fishing nations. 

Without any doubt there is a need for establishing modem large-scale 
fishing tkt ts for t!1e supply of big cities and for export. However. many 
possibilities exist tor supportir.g the coastal fishing industry. By utilizing local 
knowledge. skills and traditional techniques it is possible to ensure the hroad. 
integrated expansion of the fishing industry and generally promote the economic 
growth of coastal societies. Such a programme has heen taken up on the 
initiative of a grntip of people trying to modernize the traditional fi-.hing 
industry on the coast of East Africa. Its success will depend on various factors. 
First of all. the fishing boats must be able to land directly or. the coast and pass 
coral reefs. Secondly. construction. repair and maintenance should as far as 
possible be undertaken by local people with local materials. knowledge and 
skills. The fishing fleet must also be able to operate without being solely 
dependent on fuel supply. and adequate st .lrage facilities would need to he built 
up. 

The programme involves the development of a prototype sailing vessel. 
useful for trawling lines and nets. and the development of a mobile ice factory. 
Both can be adapted to local conditions. The prototype is for trial purposes. It 
has an overall length of I 0.5 m and a beam of 4 m. and a draught of 0. 7 m 
without. and about 1.8 m with. the centre-hoards down. The shape of the hull 
and the use of centre-boards is a prerequisite for operating the boat on any 
coastline without any sort of harbour facility. The ship is self-bailing. as all d~cks 
arc ahovc the water-line. There is a small cabin for the crew to use during had 
weather. Ferro-cement is csed for the construction of the hull. because it is 
cheap, easy to work with. and may be repaired locally. The maintenance cost is 
low. as expensive antifouling paint is not required. The hull is a strong shell 
construction with all lines curved. To make such a concrete hull. a permanent 
formwork prodvced in a well-equipped workshop will he necessary. After being 
transported to the place of production it can be used over and over again by the 
local shipbuilders. 

Because of ever-increasing oil prices. supply problems and the need to save 
foreign currency, the ship is equipped with sails. The rig is ~implc and easy to 
huild and handle. The vessel will he adaptable to local conditions and traditions. 
Sailing boab arc well known and accepted in most small fishing societies in 
developing countries where wind conditions normally arc quite regular. In many 
cases a small engine will still be valuable as a supplement to the sails. Thus the 
vessel is designed for easy installation of a small diesel engine. The prntotypc 
will have a simple air-cooled 5-8 hp (4-6 kW) engine with belt transmission. 
1 his equipment is cheap and easy to maintain. It may also he possihlc to install 
more traditional marine engines. A serious problem in tropical areas is that of 
keeping the catch until landing. marketing or processing has taken place. The 
hoals will therefore he equipped with a well-insulated fish hold divided into four 



compartments so that one can he used without a temperature change or loss of 
ice in the others. 

The other part of the project consists in the dc::\"dopment of a mohile ice 
factory. In most cases local landing spots will he far away from existing iceworks. 
and th tis the limited ma, keting possihilities will se\"erdy hamper fish landings. 
The idea is to de\"clop iceworks consisting of a hig floating container. 

As mentioned aho\"e. the project is specially designed for implementation 
in the poorest parts of the developing world where for generations fishermen 
have worked without harhour facilities of an\" kind anu with inefficient 
equipment and material. On the one hand. the project is technologically simple 
and independent of fuel supply. and. on the other. it requires very little 
education. training and supporting technical facilities. It is hascd en the 
know-how and experience of small socidies of fishermen in the countries 
concerned. 

The Sister Industries Agreement 

The Sister Industries Agreement is hased on ideas which ha\·e heen tried 
out hy the Swedish International Development Authority in Botswana. 
Swaziland and the United Repuhlic of Tanzania. Such an arrangement r'·•y 
involve a different type of co-operation hetween a ~mall or middlc-~ .. ___ d 
industrial unit in an industrialized country and a planned or newly estahlished 
unit (sister industry) in a de\'eloping country. Thus technical know-how and 
manageria: .:xperience for a particular type of industry could he transferred to a 
new unit ir: the developing country. Such an agreement could make it easier to 
start production and to ohtain guidance and training. including fellowship 
arrangements, during the first crucial 5-10 years of production. It could 
eventually develop into a commercial agreement in the form of a joint \"enture. 
subcontracting etc. between units in the industrialized and the developing 
countries concerned. Different types of metalworking industries especially those 
mauufacturing farm implements and tools and simple m<tchinery for other 
small-scale industries, could he of considerahk interest. The manufacture of 
educational equipment may also he important. 

. -·---------~ 



Annex I 

SELECTED DOCUMENTATION PUBLISHED OR COMPILED B':.. 
UNIDO RELATING TO THE SUBJECT 

lndustriali7ation and rural devdopment. 1978. ; 11-1 p. (ID 215) 
Saks no.: 78.l!.rl. IO. 

The dkcti\eness of ir.dustrial estates in de\doping countries. Ne\\ 'York. l'N. 1978. 
I 10 p. tahks. (ID 2 I h) 

Saks no.: 78.ll.B. I I. 
Appropriate technology rtsea~c:h at the Georgia Institute of Technolog~ and the Small 

Industry De\'dopmen< Network. Paper prepared hy R. Hammond for the l\keting 
of Sdected Heads of Research Institutes. \'ienna. Austria. 1976. J lJ7fl. 211 p. illus. 
(ID• WG.23311-1) 

Boli\'ia: small-scale industry sur\'ey. Prepared h~ H. ~1olina. L. Thor-.on and J. Paschke. 
1978. 99 p. tahks. diagram. (UNIDO IOD.202) 

Creation of small-scale industry de\'dopment in -.outhern S\\eden-the Gnosj(1 ca ... e. 
Paper prepared hy l\1. Hult and G. OdeC:n for the International Forum on 
Appropriate Industrial Technology. 1\ew Delhi and Anand. India. 1978. 1978. 23 p. 
(ID WG.282,8) 

Egyptian industrialization sur\'ey: some salient aspect.... Prepared hy l\1. l\tacramalla. 
R. Besada und l\1. El Sharkawi. 1977. IOI p. tables. (l"NIDO IOD.189 AJJ.2) 

E\aluation of industrial estates. 1977. 10 p. (ID B C.3 5:;) 
Also puhlished in Chine ... e. Fren.:h. Russian and ~- .inish. 

E \ alt.<1tion reports on industrial estates in Argentina , 8 I p. ). Cu ha ( 39 p. ). Ecuaoor 
(84 p.). India (35 p.). India (Mysore state. 22 p.). Iran (35 p.). ~1alaysia (-15 p.). 
Nepal (3h p.). Nigeria (35 p.). Pakistan (51 p.). Senegal (-17 p.). Sri Lanka (52 p.). 
Sudan (I 7 p.) and Turkey ( 125 p.) and consolidated sur\'ey of industrial est ah:.., 
(52 p. ). 15 papers prcpar ..:d for the Expert Group Meeting on E' aluation of the 
Etkctiveness of Industrial Estate.., in De\cloping Countries. \'ienna. Austria. I tJ7<l. 
1976. illll' .. (Ill WG.23L 1-15) 

Farmers· co-operatives as a rurai devdopment factor. Paper prepared h\' 
B. Radmanmic for the lntern:1tional Consultation on Agro-lndu ... trial 
Devdopment. lklgrade. Yugos(a\'ia. 197-1. 197-1. lJ p. tables. (ID•WCi.171 21) 

lndustriali1ation of rural areas. Case study on estab(i..,hment of rural industrial estate. 
Foya. Lofa County. Libcria. Paper prepared by D. Skinner. L Randall and 
L Bruyntjes for the Expert Group Meeting on lndustriali1ation in Relation to 
Integrated Rural Development. Vic:nna. Austria. 1977. 1977. IX p. (ID.WCi.2:'7 I) 

Industrial extension :,ervices of research institute ... : strategics for development. operation 
and promotion ;n develop'. ~countries. Paper prepared by I. Akinrek for the Joint 
Con ... ultation on thc Promotion of Industrial Research and Ser\'ices. Lago-.. Nigeria. 
1975. 1975. 1-1 p. (ID/WG.20-l/X) 

Also puhlishcd in hcnch. 
Kcnya rural industrial development programme: its role as an extension ... crvu:c 

programmc. l'n:parcd by P. Kon gs tad for the Expert ( iroup Meeting on 
lndustriali1ation in Relation to Integrated Rural Dl'\clopment. Vienna. Austria. 
l'J77. f<J77. h.1 p. tahb. (lf)IW(i.2:'71<l) 



153 

Oro:mi7:itinr" :in:1l\·,.j,. and dl'vclonml'nt of an l'ntemrise_ Paot:r ort:oart:d h\· A. Sonktl - -:=--···----- - - - I • • • • • 

for thc Joi:it Consultation on the Promotion of Industrial ~tanagt:mcnt Clinic .. for 
thc Lcast Dcvcloped Countrics of Africa. Kampala. L' ganda. I lJ75_ 1975_ 5 r
(ID WG.222 -l) 

Promotion of rural impkmcnt manufacture in Tan1ania. Prcpared hy J. Miilkr for thc 
Expert Group Mct:ting on lndustriali1ation in Relation to lntt:gratcd Rural 
D::velopmcnt. Vienna. Austria. 1977. 1977_ 59 p. maps. tahlcs. diagrams. 
(ID, WG.257 X) 

Proposal for starting carpentry units in rurai areas. Paper prepared hy ~- !\:_ Kapoor for 
the International Forum on Appropriate lndustriai T cchnology. !'cw Delhi and 
Anand. India. 1978. 1978_ 8 P- (ID/WG.282 38) 

Providing rele\ant extension services to industry. Paper prcparcd hy J. Blackledge. 1978_ 
1-l p. (UNID01EX.08) 

Report on the Training Workshop on Small-S~alc Industry in the Least Developed 
Countries of Asia. the Far East and the Middle East. Kathmandu. :'\cpal. 197-l_ 
197-l_ 44 P- (IDiWG.174123) 

Rural and metal engineering industries. Paper prcpart:d hy B. Kodijat for the 
International Forum on Appropriate Industrial T t:chnology. !\cw Delhi and Anand. 
India. 1978_ 1978_ 12 p. 

Rural industrialization in Costa Rica. Case study of thc co-opcrati\c union L'RCOZO!' 
in the San Carlos region. Paper prepared hy R. Escoto for the Expert Group 
Meeting on lndustrialintion in Relation to Integrated Rural Development. \'icnna. 
Austria. 1977. 1977. 31 p. tahlcs. (ID. WG.257 11) 

Rural incfostrialization in developing countries: some policy issues. Paper prepared hy 
S. Scthuraman for the Expen Group Meeting on lndustriali1ation in Relation to 
Integrated Rural Development. \'icnna. Austria. llJ77. 1977. 12 p. 
(ID/WG.257i 1-l) 

Rural industries and rural non-farm acti,itics dc,clopmcnt in Iran. Paper prepared hy 
A. Heydari :md P. Das for the Expert Group l\.kt:ting on lndustriali1ation in 
Rclatit n to Integrated Rural Development. Vienna. Austria. 1977. 1977. 2h p. 
tahlcs. (ID/WG.2:'7119) 

Rural indus:ry. International Forum on Appropriate Industrial Technology. !\cw Delhi 
and Anand. India. 1978. l978. 53 p. (ID WG.282 9) 

Some hasic concepts for dc\cloping appropriate technology for rural areas. Paper 
prepared hy M. M. Hod<1 for the International Forum on Appropriate Industrial 
Technology. New Delhi and Anand. India. llJ7X. 197X. Up. (IDWG.28231) 

Starting a blacksmith and agricultural implements unit in rural an:,1s. Paper prepared hy 
R. N. Kapoor for the International F<'rum on Appropriate Industrial Technology. 
New Delhi and An<111d. India. 1978. 1978. 8 p. tahlc. (ID.WG.282i.H) 

Technologies from developing countries. !ntcrnational Forum on Appropriate Industrial 
Technology. New Delhi and Anand. India. 1978. 1978. 251 p. ( IlXWG.181.165) 

Light engineering and rural workshops: hellow' for hlacksmiths: \H•odcn latlic. 
pp. 134-136. illus. 

The effectiveness of industrial estates in developing countries. 1977. 90 p. tahlcs. 
(UNIDO/ICIS.32) 

The peoplc"s collective industries of Jalisco: a case study of rural indusfriali1ation in 
Mexico. Prepared hy S. Ferrer for the Expert Group Meeting on lndustriali1ation in 
Relation to Integrated Rural Development. Vienna. Austria. 1977. 1977. 70 p. 
tahles. diagrams. (ID/W(i.257/9) 

The role of industrial co-operatives in the achievement of national goals of economic and 
social development with particular emrhasis on the indu~triali1ation process in 
dev;:loping countrie~. Prepared hy H. Trampczyn~ki. J<J77. 40 p. (llNIDO/l·:X.~7) 

Also puhlished in J"rcnch. 

- -------------



15-1 

Other papPr'< ismed for rht• lmemational Forum on Approprialt' lndusrrial 
Tecluwlogy New Delhi and Anand. India. 20-30 J\'on·mher 1978 

ID!WG.282/21 Paper. cardboard. corrugated cardboard. polyethykne shrink and 
stretch film for better packaging. 57 p. S. Mulitsch di Palmenberg 

ID/WG.282/.t I Aluminium foil in flexible packaging. 20 p. M. Beliini 
ID/WG.2821.t 7 Choice of appropriate packaging technology . .top. M. R. Subramanian 
ID/WG.282/6.t Packaging: an integrated part of economic devdopment in developing 

countries. 2 1 p. Z. Zackiewicz 
ID/WG.282174 Technologies for the production of steel and aluminium packaging. 

26 p. W. P. Fornerod 

Papers distribwed at the First Consulation Meeting 011 the 
A~riculmral Machinen· lndustn. ~tresll. Ital\-, 15-19 Octoher 1979 

L - • • 

ID/WG.3ffi 15 

ID/WG.307/6 

ID/WG.307/9/ 
Rev.I 

ID/WG.297 /2 

ID/WG.29712! 
Add.I 

UNIDO/ICIS. 
119 

UNIDO/ICIS. 
119/ Add.I 

Background information on possible local assembly a'ld manufacture of 
agricultural machinery . .t8 p. 
Issues to ~e consicered by the consultation meeting and supp,lrting 
background material. 7.i p. 
Report. 38 p. 

Report of the global preparatory meeting for consultations of the agri
cultural machinery industry. Vienna. Austria. 1979. 20 p. 
Summary and main conclusions of the report of the regional 
preparatory meeting on agricultural machinery convened by ESC AP at 
Manila. Philippines. 24-28 May 1979_ 9 p. 
World-wide study on the agricultural machinery industry (first study). 
346 p. 
Appendix. Profiles of the major agricultural machinery manufacturers. 
94 p. 

Technical informatio11 compiled by the Industrial /11quiry Sen·icc (I/SJ and tht' 
Industrial and Technological lnformatio11 Bank (I NT I B) 

Copies of this compilation arc avilablc to requestors from developing countrir:•; only. 
The reference number must be quoted. 

Har.d tools. ( llS file no. 72711) 



i55 

Annex II 

WORKING GROUP PARTICIPANTS AND OBSERVERS 

Participants 

A.\'. Arinhal. Executive Director. \'icc Chairman of Gmcrning Board. Metals Industry 
Re~carch and Dcvclopment Centrc. Mt:tro Manila. Philippines. (Chairman of thc 
Working Group) 

J Asarc. Deputy Director. Ghana Industrial Holding Corrxnation. Accra. Ghan<t. 
E. E. El Sharkawi. Director General. Engineering and Industrial Design De\clllpment 

Centrc. Cairo. Egypt. 
R. W. Hammond. Director. Office of International Programs. Georgia Institute of 

Technology. Atlanta. Gcorgia. United State~ \lf America. 
A. Hcydari. President. Organi,.,1tion for Non-Farm Activities. Tehran. Iran. 
A. B. Hussein. Director. Industrial Rescarch and Consultancy Institute. Khartoum. 

Sudan. 
T. S. Kannan. Chairman. National Small Industries Corporation. New Delhi. India. 
B. Kodijat. Assistant to the Ministcr of Industry. Ministry of Industry. Jakarta. 

lndoncsia. (Rapporteur of the Working Group) 
K. W. Menck. Hamhurg lnstitutc for International Economics. Hamhurg. Federal 

Repuhlic of Germany. 
N. H. Moller. Project Manager. Jutland Technological Institute. Aarhus. Denmark. 
B. P. Mramha. Director. General Small Industries Dc\elopmcnt Organization. Dar cs 

Salaam. United Repuhlic of Tanzania. 
J.P. Pccmans. Charge dc Mission. Ministry ofCo-opcration for De\clopment. Brussels. 

Belgium. 
M. Suhramanian. Chief Executive Officcr. Khadi and Village lndustrics Commission. 

Bomhay. India. 
V. Suhramanian. Managing Trustec. Vankunthhhai Mchta and Menak Trust. Bomhay. 

India. 
N. [~ Sodzi. Consultant. Faculty of Engincering. Unin:rsity of Scie1.ce and Technology. 

Kumasi. Ghana. 
R. K. Vcpa. Ministry of lnd11s1i·y. Government of India. Ncw Delhi. India. 
H. R. Verma. Director. Engineeri11g Industries. Planning Commission. Government of 

India. New Delhi. India. 
K. H. Yap. Director. Centre for Management and Industrial Development. Rotterdam. 

The Netherlands. 

Observers 

0. Hlicher-Olsen. Chief Adviser. Royal Danish Emhassy. New Delhi. India. 
C. A. Cox. lndamer Company. Lansing, Michigan. Unitcd States of America. 
T. lskjaer. Attachc. Royal Danish Emhassy. New Delhi. India. 
P. Jorgensen. Chief Adviser. Royal Danish Emhassy. New Delhi. India. 
N. Krishnaswamy. Executive Vice President. BPN Associates Inc .. System Engineering 

and Manufacruring. Fremont. California. United States of America. 



Printed in Austria 
79-1866 - May 1980 - I 0,000 10/232/11 




