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t 1
NAGEMENT OF APPROPRIATE TECHN GY

1, The Need

The concept of Approprieste Technology developed
in the context of industriaslisution in developing
economies has undergone considerable change. Dr.Shoemocher
referred to it as Intermediate Technology where the
stress was mainly on replacing scarce cupital with
cheep labour, The focus is now on having & technology
whick helps these countries to attein self-reliance and
self-gusteined growth and to use locsel resources, both
human snd material, to produce goods and services that
are needed. The technology emphasis is, therefore, on
the use of renewable resources and preserving the non-
reneweble, or the fosil resources. Adaption of techno-
logies in the developing countries has thus to save
capital, and at the same time should be in a position
to form capitel for self-sustained growth, Similaerly,
productivity should be such that it is sufficient to
help producers and workers to attain a better standard
of living. The process of industrislis=tion should help
in removing the disparities in the levels of incomes of
the people as also in the levels of development of
different regions, and within & region between the urben
end rural communities. In countries where the populetion
pressure is high, the mein focus of Appropriate Technoloygy
is to create more employment opportunities so that
mirgration to the urben centres is minimised., In fact,
the role of Appropriete Technology is to create economic
development with social justice.

In the developing countries, more than 50 per cent
of the groes national product is contributed by the
primary sector which also prévides employment to half of the
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active workforce. The role of the industrial sector
perticulerly that of the rural industries is to extend
support to agriculture both asg « provider of inputs

tnd as a processor of ugricultursl produce. Eighty per
cent or the population live in the rurul areac end
@gricultural uctivity is well dispersed. The industries
thet are reqyuired to support egsriculture nave ¢lgso to

ve suificiently dispersed, if they wre to meet the needs
of farming and ot the farm communities,

Lhe ¢uestion thet is often acked in the developinyg
countries is the objective of industrielisation; how
well cun inuustry beneriit both teue consuwaer znd the
producer, ZEftective utilisation of resources =~ capital
resources, physical resources cnd humean resources - assumes
great relevance. Agzin, both production und corisurption
needs are apparently st varience. Employment wnd entre-
preneurship could ve classified s the production need
while the direct consumption indirect consumption by the
other sectors could be the consumption need. The problem
is then to match the two, i.e. to satiefy the congumer
with goous of rignt quelity end appropriute price =znd
induce the producer to use less sophisticated technology.
The producer is interested in meximising profit and trying
to get the best (highest) price for his product. There
are :1s0 conflictin: zrec: between the interest of the
crtreprensur and of the industriczl workers,

The characteristic of the developing economy ie
the persisting low per capite income, the impact of which
reflect in the market. The developed infrastructure is
found only in the capitel citiee., There is hardly any
infrastructure in the hinterlands. Entrepreneuriel (locel),
managerisl and technical skills are scerce in the se
countries. Though expatriute entrepreneurs are to be found
in the capital citiew and some of the lerger townq,

-
——
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local entrepreneurship is very shy, risk-taking capaclity
is low, #nd simple menagerial skills for sterting an

industry ere lacking in most of the regions.

These objectives of economic development viith sociel

Justlice = starting industiries in less developed and rursal

&reas vwith minimel infrastructure and small markets,

saving of capital, «t the scme time, foruing capitel,

creating employment and locel entrepreneurship, increasing
productivity, establishing vieble units for smell muarkets
and in backward ureas ere all apparently contradictory.

They wppeer &s much contradictory es individusl freedom

ena rapid economic development (us viewed in centrally
planned economies).

The developing countries are not looking for 17th

century or 18th century technology, but a "new innovative ‘
technology" to meet the chzllenge. Recently the United ‘
Nations Industriel Development Organisation (UNIDO)

suggested a new approachs

"The gearch for greater technological flexibility,

which is stimuleted by typicel factor proportione

in developing countries, need not involve a

return to primitive processes of production, to

nineteenth century designs of equipment or to |
hand-operated blast furnaces. Rather, it requires

& greater readinesc to eschew unquestioned

glous capital-intensive and integrated production
processes, which have been developed for use in
oountries where labour is particularly scaroe and
to eeek out the efficient processes employed in
those developed countries where the relative
abundance of capital and lebour is somewhat closer
to the situation in meny developing countries",

Though the concept of Appropriate Technology &s an
instrument of economic development with social justice
hes been acoepted in developing countries, and propagated
sctively by international organisations like UNIDO, ILO, etc.,
very little hes been done in these countries in the airection

adoption of the most up-to-date and most presti- P,

N

of progremme implementution. The metropoliten cities
continue to grow at the expense of tihe rursl treas,
creating sociul and ecological problems, Disparities
in incomes anu levels of living are increasing.

Acceptance of Appropriate Technology by individual
firms snd entrepreneurs has been ingignificent in these
regions. The promotional messures are either inadequate
or tend to promote the "gtatus quo". The non-availability
of Appropriate Technology which is testeu and proven is
acting as & disincentive, &and this is further accentuated
by the aggressive propagation of gophisticated technolo=-
gles by the developed countries. The internal and the
external competition for the products of Appropriate
Technologies is &lso a major difficulty in the promotion
of these technologies.

The evaluation and assessment of technologies from
the stend point of individuel and socicl cost-benefiy,
followed by appropriate policy mezsures for developing,
transferring these technologies, calls for menagement
8kills, administrstive ecumen, and bold promotional
measures. A model appropriste technology transfer system
is 1llustrated in figure-1, that ghows the linkages of
activities in development end transfer. Each of these
activities could be sub-gystem with several variables
which have to be taken care of,
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2. Applicetion

Appropriete Technology cannot be applied to all
types of industries. The industries producing plestics,
metels, fertilizers, basic drugs etc., have to have
capitel intensive sophisticated technologies. For
achieving economies ofscale of production, capacities of
production have to be of large. In the absence of lzrge
scale reseerch and development facilities in the develop-
ing countries, these technologies have to he obtained
from developed countries. In some of the developing
countries, adaptation, modification and even new
technqQlogies have been .eveloped, India.;_s basic industry is
today manufacturing most of the capital goods for the engineering and
other industiries which have been adapted .
to local conditions. The processing industries from
the basic rew meterials can use effectively the
appropriate technology to produce diffcrent consumer
and producer goods, e.g. the moulding ot plastics by
hend-operated or semi-automatic plents has been practised
in most of the developing countries, They either process
the basic raw materials of the sophisticated technology
or import the basic raw materisls. Likewise, fabrication
from metaels into final finished products cen be attempted
in the smell scazle sector with the use of simple
tecinology which is inexpensive., The production of
pesticides, fertiliser or production of basic drugs
needs a sophisticated mass production technology while
the formulations of pesticides or phsrmaceuticals are
not capitel-intensive. Labour-intensive techniques or
simple manufacturing technologies could be effectively
used.

The primary egro-processing or forest based
industries are by and large dispersed and located near
the source of raw materials. These industries can use
appropriate technologies. Similarly, it has relevance

b L
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to the proauction of a large number of consumer goods
needed in the rural or semi-urban areas, It ssves on

the cost of transportation as they cre located near

the consumer points end the products are of relevence

to the loczl consumers. In an economy where infra-
structure is not well developed and the distribution
chhannels are not well formed, the marketin: anu aistribu-—
tion costs are necessarily high. The local production

to meet the locel needs is economical and gains
importance.

Appropriate Technologies are also described as
"relevent" technologies ior the developing countries,
The relevance of the technology vearies irom one country
to another depending on the resource endcwwent and man-
power position of & particular country. The countries
where labour is in short supply, tne appropriate technology
may have to be both capitzel saving es well as labour-
saving. In countries where infrastructure facilities
are not available, it may have to depend on tke minimum
infrestructure &end develop plents ulich can meet the
locel markets &nd not design plents which entail large
transportation costs for the finished products. Under
these conditions, Appropriate Technology becomes an
effective tool.

g} Stimulation of local entrepreneurship

Entrepreneurship in the developing countries is
very shy snd the risk taking ability is low. The entre-
preneur vould like to take up technology which is not
complicatea and wuich is comparatively cheap. He would
not like to eet up a large factory as he lacks the necessary
menagenent skills, The development of local or indigenous
entrepreneurship based on local resources, using
appropriate technology as it is often termed appropriate

.consiatent with his skills end the local merkets seems
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to be the answer, This entrepreneur will have to be
trained and helped in the use of technology, marketing
of his products and to find finance from local institutions.

b) Dispersel of industrial activity

Attempts at industrialisation in the developing
countries with the "imported modern technologies" have
resulted in industriaelisation of the metropolitan towns.
The rurel ereas heve not benefited by this process. Even

the inducstries based on the yrimery sector are located in
me tropolitan towns with the result that the rew materials
are transported to the metropolitan towns and finished
goods transported back to the rural areas. Examples of
this are not lacking in the developing countries. Bombay
(India) has & concentration of textile mills and oil
processing industries. The raw materials from the Western
part of the country are transported to Bombay for processing
in the miils and the products are despatched back again,
Sinilarly, the concentration of insecticide menufacturers,
pharmaceutical manufacturers in metropolitan towns like
Bombay prepare formulations for supply to the rurel areas.
These technologies need iMifrsstructure and social overheads
which are available only in these towns, The resources are
wested in trensportation, distribution, etc., resulting in
high price to the ultimete consumer in the rursl areeas,

Appropriate Lechnologies on the other hand help in the
dispersal of industrial activity and take it neemer the
oonsumers and %o the producers of raw materials, The
establishment of glant plants in the metropolitan centres
18 creating ecological, sociological and other problems
which could be minimised by having small units based on
Appropriate Technologies using minimum infrastruoture
facdlities in the rural areas.
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The ansver for industriulising the developing
countires is not either Appropriate Technology or liodern
Technology but & judicious combination of the two. What
cen be done effectively with Appropriate Technology, in
& decentralised way need not be done with Modern Technology
and vice versa, Appropriate Technology sector could be
identified through & systematic process of cost (social
and priwate) benefit anelysis, keeping in view the
development oojectives and priorities., This is the first
step in the system of development and trensfer of
hppropriate lechnology toattain selt-sustaining economic
growth,

N
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Ss Status of iadustriul vechnolo, .y in developing countries

lechnologies existing in tie developing countries

could te broudly classified into two ui stinct categories,

a) Truditional technologies
b) bModern technologies

The traditional sector hus been in existence almost
from the uawn of civilisaztion in these countries, It
occupieu & very iwmportant position before the Industriel
Revolution in the west, It exported inuustriul goods to
the Western countries., For example, Ducca Muslin, a fine
textile prouuced in Dacca in Bengle Desh wes exported
to U.he Likewise, severul otner industricl srouucts of
the traditional sector had . wide douestic warket wnd an
export market, <This sector supplied 8ll the rural rejuire-
ments like agricultural implements, processing facilities,
etc. It had the patrone.e of the kings and the Government
in those daye. It provided employment to & sizeable qumber
of artisans. luis sector declined efter the Inuustrial
Revolution in the West, and the colonialisation ot the
West., The traditional sector was directly and indirectly
suppressed to provide markets from the industriclised
countries of the Vest,

Inspite of this, in most of the developing countkies,
the sizeable number of non-farm occupations in the rural
areas are in the traditionel sector which are struggling
to produce for the neede of the rural community. The
technology in this sector ie handed over frou father to son
end hes undergone very little bhange in the last few
hundred years, The capital investment in the technolozy ise
very low, Its productivity is also low. The products
have undergone very little change over the yeasrs., This sector
is mostly non-power operated and is dispersed all over.
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Thougzh certsin concentrations of artisans
can be found in some arecas, the basic traditional
trudes like blacksmithy, carpentry, pottery, footwear
are found in most of the settlements,

Studies have shown that there has been a decline
in both employment, production and in the number of
unite in the traditional sector. Thie decline is attri-
butea to the fact that the traditional sector is imam no
longer able to meet the growing production and consumption
needs of the rural community. The progressive farmer'e
needs are not patisfied with the simple agricultural
implewents :nd processing faecilities., He wants to use
the modern tractor, electric pump sets, pesticides,
fertilisers, etc,

The productivity of the traditional sector is so
low that this sector is aptly described as "subsistance
industry", i.e, where the producer consumes all he
produces, wiih the result that there is hardly any surplus
left tor ploughing back into the economy, Many Governments,
in their anxiety to preserve and promote the traditional
sector either for the novelty or for retaining the
employment potentiul of the sector, sre giving subeidies
and other essistance, This sector instead of contributing.
to the economy, is absorbing capitel produced in the other
sectors. Inspite of suvsidies, the Governmente are
finding it difficult to sustein thie sector as such and
are gradually taninking of upgrading or modernising this
sector to inorease its productivity and usefulness to the
community.,

ihe modern seotor

Immediately after attaining freedom from the
Colonial rule, the developing oountries in their anxiety
to induetrialise their countries, imported modern
technologiee and modern paokage plants from the developed
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countries. The unit: were set up in metropolitan cities
or laryge towne as they needed high level of infrastructure,
They hed to be operated by foreiyn technicisns who did

not want to stay in the rural areus. Capitel cost of .
this equipment wews very higl.. The cepacity of production
wes very high but the merkets were so small resulting in
low utilisation of the plents., Since these plents were
autometic, the employment potential was slso very low,

The plents were yuite compliccted ¢nd eny breskdown. in tre
plents could not be repeired with locel facilities end the
plants had to be shut down for getting imported components.

The overall performance of these plente, inspite of
the fuct thet they ure the most modern plents in the world,
is comparatively very poor. The depreciation on the se
plents is high, the breakdowns are kigh end the plents
work near or below the break even capacity, with the result
that capitul tormetion even with this modern technology is
not there (meny of them suffer lossee und have to bLe
protected), 'hese plants are not besed on local raw
materiela, locel skills, end on local entrepreneurship.
They produce luxury goods, or are assemdbling 'units
importing the components, It has been the experielnce of
mény of the developing countiries thet neither the treditional
sector nor the modern sector hss been able to acoelerate
the economic development with the result that the disparity
between developed and the developing countries instead of
decreasing hae been increasing.

The comcept of "Appropriete Technology" has been
evolved out of this dilemma between the modern sector and
the traditional sector ana attempts to combine the selient
features of both. It is not e technology that is trying
to make & compromise and suggest in the developing countries
to use an outdated technology. It is in fact ¢ new technology
to meet the needs of the developing economies. It has sufficient
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vroductivity to wtteds selfereliance und self-sustained
growth, It is suiriciently low in cepitvel cost und

the technolozy could be aevelopeu wnd tie equipment
prouuced with loctl £rills end regources., Its volume
ol prouuction is cousisvent with the locel market, It
needs intrezstructure which oould be attainable in the
rurel ereas,
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4. fDevelopment of Appropriate Technology

Though the concept of Appropriate Technology has been
acoepted over the last two decades, not much work has been done
either for developing or promoting it.

Innovative entrepreneurs both from the traditional or
modern sectors have from time to time developed suitable tech-
nologies to meet their individual needs. These have baen
developed either by improving the existing traditional techno-
logies by small additions of improved equipment or by getting a
sophisticated technology and simplifying them for their own use.
Various institutions, particularly the agricultural engineering
institutions in some of the countries have developed improved
agricultural equipment. The amall industry proto-type design
centres have also improved small hand operated machines, for
use of the entrepreneurs. But systematic efforts in this direo~
tion have not taken place, nor have attempts been made to pool
the resources available in the developing countries. Several
approaches for the development of Appropriate Technology are
being tried, and some of them are listed for discussion.

veme % tio te 0.

Some of the improvements that can be thought of in the
traditional technology are:

s) Better tools and eguipment for increasing productivity.
These are not reaiily available in the developing countries.
Developed oountries have some of the improved hand tools but
these have to be modified and alapted. Rural artisan cannot
depend on imported tools. These tools and equipment have to
be developed locally though the basic idea or the principle
could be a borrowed one. In this connection, examples from
India could be:

(1) Improved fly shuttle loom over the pit looms
to improve the production and productivity of
the wveaver.
(14) Improved potter's wheel over the traditional
wheel to produod earthen pots.
(141) Improved blacksmithy tools over the traditional
tools.
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b) Provision o motive power for use by the traditional
worker.

Provision of infrastructure, particularly electricity,
tc traditional industries helps in modernising them +to
increase productivity. In India, the Rural 3lectrification
Corperation (a Government of India organisation) is giving
8pecial loans to the State Electricity Boards to make power
avallable in the rural areas. Bxamples of electrificatior of
traditional industries are:

(1)  Improved oil crushing units, power operated.
(11) Improved blacksmithy units using welding
machines.

(111) Improved tannery
(1v) Improved blacksmithy

) Helping the artisan who is working in hous e
vith family members, to organise himself as ustry by
hiring cr cwning premises in industrial clusters, get power,
take bank loans, hire purchase machinery, expand his market,
eto., To dc this, he will have to be provided with training
both in the use of technology and management practices.

d) Suggestin: new designs tc the artisan so that he can
manufacture the hand-made articles of a utility nature which
will be of prestigious value.

.) The other approach in the area of technology development
is simplifying the more sophisticated teochnology and reduce the
8ize of the plant to meet local requirements. Thie innovative
work is done by the entrepreneurs who import the first plant

and subsequently design their own Plants to meet their increasing
requirement. This is alsc done by the naochinery manufacturers.
In India, the solvent extraction Plants which have been

developed with capacity ranging from 5 tons to 20 tous are

based on the eophisticated technology of 100 ton plants.
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Similarly, the cotton seed extraction units have been
simplified; 8o also the rice bran oil extraotion plants.
India has also developed simple, inexpensive plants for
manufacturing a large number of consumer items like food
products, garments, hosieries, footwear, optical lenses,
scientific instruments, etc.

t) Keeping in view the limitations as well as the positive
aspects of appropriate technology, a mixed approach for
appropriate teohnology promotion has been used in arriving

at a technology-mix for industries. This mixed approach has
the inherent advantage in that it optimises the use of scarce
resources. In a country like India any item of food has to

be used most effectively. If the oil were to be crushed only
in the o0il ghani or the o0il expellers, .t would leave oil in
the 0il cake to the extent of 6-10% depending on the equipment
used. The o0il cake from the oil ghani or the oil expellers

is collected and further processed in a sophisticated solvent
ext raotion plant for additional quantity of oil. The oil

cake is then used for preparing edible protein. This mixed
approach has the advantage of linking up the traditional
industries from the villages to the modern industries in the
towmns where the edd-product of one becomes the raw material
for the other. Other examples could be equally interesting.

g) Rice milling is done in deoentralised mills and rice
bran is collected and processed to produce rioe bran oil,

This meaningful and planned linking of industries or developing
cluster of industries with horizontal and vertioal links seems
to be the answer for many of the problems, of effective
resource and manpower utilisation.
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5e Acceptgnce of Approprigte Technology

Though Appropriate Technology has been accepted at the
national level, embodied as an effective development strategy
in the plans, acceptance by the individual enterprises is wanting.
Several reasons could be at#®ributed to it.

?*oho;ogcg gnd sociologicgl barrjere for chgnze in trgditional
n

Attempts to innovate or introduce caanges in technology
in the traditional sector industries olten meet with resistance.
Such resistance sets roots in a number of factors. Among them
are the general low level of awareness; the limited horizon and
the inability to view things in the larger time perspective.

Another set of [actors relates to the high level of insecurity
and low level o. aspiration.

Affiljative tendency to t on bo sgtio
one's

Strong affiliative tendencies are related to dependency
behaviour which is strengthened by social approval and the
threat of the withdrawal of such approval in the event of non-
conforming behaviour.

The insecurity of the entrepreneur for change in the
traditional technology is further acoentuated by laok of technical
and managerial skills for operating new technclogies. Very
often the technical skille are learnt by the artisan from his
father and he works under the latter's guidance. A blacksmith
who is given a welding machine, will have to know the techniques
of welding, the types of welding rods to be used and the various
other technioalities connected with the welding. Likewise,
expansion or modernising traditional industry will have to
employ a few workere’z‘e‘o borrow money from the financial insti-
tutions and this would call for managerial skills which are
not available with the traditional worker.

The new technology would also meet diversification and/or
expansion of the nmarket. With the new tools and equipment and
with inoreased productivity volume of production tends to be
high. Capadbility to produce more oompliocated goods would be

-
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ensured with the technology which in turn also entails iinding
new markets, or ec:panding the existing one. These skills and
resources the tralitional worker does not possess.

The traditional worker operates in his house with the
help of his family members. With taie new technology, he may
have to move out of the house aad work in a workshed or factory.
These and the financial and other infrastructure facilities
like motive bower, are not available in the Place where he is
Presently operating. Financial, infrastructure and marketing
institutions are coming up in some of the developing countries,
but he also lacks the knowledge and skills to get institutional
assistance. The change from the traditional to the appropriate
sector will have to be brought about through a process of
education and extension. The change needs to be gradual.

On the other hand, entreprensurs starting modem
industries are equally reluctant to use appropriate technologies.
They prefer a modern technology which has been working success-

fully in a developed country. Some of the reasons for the
reluctance are:

Starting an industry with "appropriate technology" is
time-consuming. It is not proven, tested, and choice in terms
of alternative process of technologies is not available. The
management would not like to take risk with such a technology.

Subsidies and incentives are given for fixed capital
investment in machinery. No such incentives are available for
employing labour. On the contrary, labour is made more
expensive by Labour Laws, Factory Acts, and capital is made
cheap by lower rates of interest.

Range of technologies, of different capacity and degrees
of sophistication is not available to choose from.

The management feels strongly that it is easier to
handle a machine than lgbour. This Perception is partly due
t0 labour laws, but mainly lack of human relations skills.




The task of generating the new breed of "Appropriate
Technology” has to be done by developing countries themselves.
The developed countries who are concerned with the techno-
logies suitable sor them will not be interestad in developing
appropriate technologies. This is being done in some of the
developing countries by the Government, industrial research
laboratories, private R&D laboratories, by innovative
entrepreneurs and even by some of the innovative consumers.
It is not always necessary only to think of technologies from
8cratch. Most of 1llLe technologies in the developing countries
are meaningful adantations of the sophisticated technologies
Oor systematic upgrading of the traditional teohnologies.
Promotion and support for the innovators to innovate,
standardise, test and market technologies is one of the
methods being tried in many countries. India has set up
the Invention Promotion Board for this purpose. The Counoil
of Scientific and Industrial Research has set up a large
number of laboratories for developing technologies relevant
to the country.

Teohnologies developed and adapted in one developing
country could be relevant to another developing country as
the resource endowments and other factors of production are
comparable. The pooling of teohnologies developed would
minimise the gap in the procesas of transfer of technology
between them,

Suggested Stepe
1. Selection of techaologies

To begin with it is suggested that industries that
are dispersed and of a ubiquitous nature could be selected for
Yechnology development. These industries may be based om
the local  resources, primarily to meet the local needs

would oater to the small markets in the lcoal areas and
which would not inveolve a heavy burden on the existing .
transportation and other infrastructure facilities in the
country. It is suggested that each oountry could seleoct
one hunired technologies for developament.
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Before taking up the task of developing technologies,
an inventory of technologies available for producing the 1.e. the rates of int %
fame products should be made. This inventory would indicate arerest and the local cost of labour

and then do his o
the type of technologv, the capital cost, labour requiremen%, viability i evaluation of technology to assess its

requirements, the capital cost of the unit, etc. The
entrepreneur will substitute the local costs of capital

infrastructure facilities, etc. Such an inventory would
reveal the gaps, if any, existing in the range of technologzies
available for the choice of entrepreneurt. Ultimately the
teohnology selection has to be done by the entrepreneur taking
into consideration all the relevant facts and data.

3 ent of Techno

The inventory of technologies would reveal certain
gaps either in the size of the plants aveilable or in the
008% range of the plants ari also in the degree of sophistication.
These gaps will have to be filled so that the entrepreneur
g°ts a wide range of technologies to suit the market sigze.
The development of technologies would alsoc concern iteel?
with the upgrading of rural technology to make it capital-
Saving as well as capital-forming.

The development of technology would consist either
in standardising a procese alresdy developed or adaptation
0of the process or miniaturing the prooese to f£ill up the gap.
This could be done by R & D inetitutions or taken up by
manufacturers of equipment.

4. Ryaluation of Techpology

The viability of teohnologies available and developed
will have to be assessed through an intensive study and the
levels of production at which these technologies would be
viable. The field data on the viability of technologies will
be oolleoted by observing the existing industries using the
technologies. This data would be proceseed to indicate the
viability range of different technologies at different costs
of labour and size of market.

Since the ultimate selection of the technology is dome
by the entrepreneur on his economic considerationg, the
evaluation data on technology should olearly indicate the
capacity at which the technology is viable, the labour




8. Technology Iransfer

Technology transfer is an integral part of appropriate
technology development. One of the problems faced by the
developing countries is that they have established research
institutions at an enormous expenditure, The processes
developed are not transferred to the field level. They remain
only as the research achievements of the laboratories. Like-
wise the entrepreneurs who have innovated a technology do not
bother to propagate them. In any country the metropolitan
centres where a number of large and small industries have
sprung up with or without foreign collaboration are storehouses
of technology. Attempts are being made to transfer these
technologies to tiie backward areas to correct the regional
imbalances. Technology transfer could be visualised
in two‘’spheres; technology transfer withln the same country =
between entrepreneurs in different regions and technology
transfer between different countries. Technology transfer
at the national level can take any one of the following forms:

a) Erom a metropolitan city to a backward region/hinterland.
It is a diffusion of technology from a place of concentration
into backward areas. BEntrepreneurs in the metropolises have

a need to expand, the facilities for which are being provided
in the backward areas. Promotional as well as restrictive
policies aid and assist in this form of technology transfers.
Many of the states are now prohibiting the establishment of
new enterprises or the expansion of the existing industries.

At the same time, they are providing facilities in the backward
regions, like developmed land at low cost, infrastructure
facilities, loans, etc.

b) From a developed region to a backward region in the
same country. Financial and fiscal measures are given to
promote this type of technology transfer. Where licensing of
industries is being done,this administrative tcol is used to
force industries to the backward regions.

) From an existing entrepreneur to a new entrepreneur
through in-plant training, collaboration, etc. The new



entrepreneurs are ;iven training in motivation, preparation

of feaeibility studies, management practicee and then asked

to work in an existing enterprise. The new entrepreneur

learns the technology as well as the management practices;: |
many times he enters into collaboration with the existing ' |
entreprensur to start an industry. 1

d) Consultants, machinery suppliers and extension agenoies
help the new entrepreneur with the necessary technical knowhow
and give tumkey projects for industries in the backward regions.

°) Through the efforts of research laboratories. The
scientists in the research laboratoriee who have developed
the processes are also helping new entrepreneurs with the
technologliee they have developed. The main emphasis in the
technology transfer ie in giving the new entrepreneur proven
technology, i.e. a technology that has been tested and whioh
the entrepreneur himself has seen v?rking.




9. ternation technolo ] 8fe

Transfer of technologzy from a developed country to
the developing countries has been an on-going prooess for
quite some time. This transfer under colonial rule was mainly
utilised to exploit the local resources for producing semi-
finished goods which fed industries in the developed country,
Bstablished, financed, and managed by foreigners, these
industries did not develop any talent within the country.
Local people were engaged only as unskilled workers. Purther
this type of technology transfer did not help dispersal;
industries tended to be establighed only in places wherse the
foreigners preferred to live and where infrastructure was
well developed,

The developing countries, after liberation, import:
technology for starting basic industries like steel, aluminium,
cement, copper, etc. 8Suoh teohnologies tend to be capital=-
intensive. Though essential for basic industries, ‘they are
not necessary for light industries. The need of the developing
countries is not only teohnology, which is g means, but is %o
create emplcyment by the use of oapital and labour and to
aocelerate economic development.

In recent years, emphasis on the transfer of technology
between developing countries has been growing, partioularly
in the area of 1light industry. Labour-intensive industry,
based on technology developed or adapted by ome developing
country is more suited to the conditions of another.

Transfer of technology in the international field
ooncerns itself with adaptation rather than mere transplant.
This is attempted, though to a limited extent, even in -
transferring technology for basic industries from developed
oountries.

Gunnar Myrdal has this $0 say on transfer of teohnologys

"In the first place it had to be learned that
soientific industrial technology, to be maximally useful in
the under-developed oountries, cannot siaply de transferred
but must be adapted to the conditions prevailing there. The
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tropical and'sub-tropical zones where these countries are
mostly located nave a different climate, and the importance

of oclimate amonz all the problems besetting their economic .
development has been, in my view, grossly underestimated,

The factors of production, capital and labour are locally
available in quite different proportions. BMucated, experienced
and skilled managers, engineers and workers are relatively
scarce. Domestic markets are small, depriving new industries
of economies of scale, unless they can rapidly find large

export markets. The external economies provided by a diverse
surrounding industrial system are, of course, also absent and
take time to develop."

Technolozy transfer, whether it is within a country
or from one country to another, has the following elements:

I. a) Type of technology
b) Source of technology
II. Mechanism of transfer or linkage mechanisz between
. the sources with the potential adaptor.
III. ©Potential adaptor - receiver of technology.
Iv. Environmental factors influencing the process of
transfer/adaptation.

o
P
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10. Technclo Tatke - o

Technology for the manufacture of any item

has three main components in it.

1) lechnolog, hardware which mainly coneierte |
of rlent, equirment and tools.

2) Technology softwere, ie. knovhow for the
manufacturing . formulae, if eny, and
operating conditions for the plant.

3) Technology oddware, i.e. management aspect

of the technology.

Lhese three elements would be <there in varying

proportions even in the case of appropriate technology.

The software part of technology is as important as
the herdware part and in the process of technology
transfer  all the thres® will have to be transferred
together. In uwost technology tranufers where ihe
entrepreneurybuy the equipment, the manufacturers
of equipment do not give him the kncwhow nor is the
entrepreneur equipped with the management siridls for
sanaging the enterprise. Tc facilitate and to build

in technoclogical capabilities in snirepreneurs,

& phased programme of manufacturing has been advooated.

It (A), (B), (C) and (D) are the various stages
in manufacturing as shown below, .
'p 1-"?1:11&04 product and 'A' is the basic raw-
material, Imstead of manufaocturing the finished product
'D' from 'A',in the phased programme the entrepreneur
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sanufacturcs 'D' from 'C' and gradually oomes

to 'B' and then 'A'. This faoilitates in acquiring
vechnological capability in stages by the en.repreneur.
Similarly, while processing the raw materials,

instead of processing the raw material to the final
stage, he can do only one process or two processes

and send the seui-finished raw materials for

further processes.

This has been accepted as a suitable method
of building up technological capabilities in
entrepreneurs in the developing countries. This
technique has been used in India for the manufacture
of complicated items like television sets,
bicyoles, scooters, automcbiles, trectors, etc.
It hee also been used in the cace of pherneceuticals,
dyestuffs, insecticides, etc.

A
N
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11 Techpology Assessmept o

lhe emphasis of technology assessment for
the developing countries, particulerly for |
Appropriate Technology, is different from the !
emphasis given in developed countries. Appropriate
Technology is not a static concept. The
appropriateness itsclf goes on changing as the
eoonouy develops from one stage to another. 1In a
developing oouniry, teohnology uesessment has to

take into consid.ration wainly the ewployment
generation and the e.fective resource utilisation. '

The teohnology policy and technology assess.went ‘
units will help in planning research on Appro.riate
lechnology keeping in view the requirements of the
developing oountries. It may be uentioned he @
that .he teohnology assessment m.y have 10 be done
on a regional besis, for the disparitiee in
development and in.ome «re high. But, in any oase,

saoh develoying country should have a teohnology

aseessuent and a veohnology policy unit for
Approepriate Teohnolo,y and for the small ocal:n‘
sectior 80 that the role of samall scale leotor:Z?ie
basio objeotive ot effective resources utilieation
with minimum of expenditure, ie maintained. Yihe
other objective of technology assessuent is to

reduce the regional imbalances and aleo the dispariiies

between the developed and the developing oountries.
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A systems approach for the assessment of
vechnology for the developing countries is essential
for developing a long range technology poliey. !
Some of the areas of interaotion with technology
in tvhe developing countries are:

1 Economic a Capital cost and
availability

Foreign exchange required

Growth in the economy -
capital saving tor
reinvestment

0 o

¥ Demographio Direct employment
Indirect empioymnt
Cest of labour
kigration to ocitiee

Balanced development of
ditferent regions

® & 0o o9

Resource utilisstion
Bffectiveness

3 Resourees

o e

] Rencwable or non-renewabdle
resources

4 Bffect on other o Inpact of industrigl
sectors technology on agricul ture
and vice-versa

b Construction
¢ Transportetion

8 8kille 8 IBEntrepreneurial and
managerial skills

b 8killed workers

6 CGestation & Time required for starting
period the industry

7 Institutions & Type of institutions for '
grouoting technologies -
iscal, finanocial and
industrial
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Bubsidised rate of intersst

c Cepitel subsidies - tex
holidays

Tochnfﬁal inztitu.io.s, etoc.
o Infrastructure availability

8 Consumers Quelity and price
Score for export

¢ Comparison with internationa:
prices

o o

9 Sécial consid-ra-
tions for adaptation
and trensfer of tecinologye

lechnology assessment for the developin: countries

takes into consid ration thes:c and many nore

factors tc errive et Approprisnte Technclcgy end

indusirial policy for tie fusure. In scdition to

the norpeal funct;on of projecting the techndlogy
requirements for the future the technology assessment
units oould constently resiew the technologies that

are beoouing obsolete and suggest alternate technologies

for development,.
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12, rolicy Formulation/Appropriate Technology

The existing policies, both financial and fiscal,
tend to promote either the truditionsl industries which
are non-productive or the modern sophisticuted industries.,
fne incentives given are linked with the cepitel investment
in the industry. For traditional industries the incentive
i1s withdrawn once the inuustry is even slightly moaernised.
This arrengeuwent tends to support the stutus Gguo in
industriel relations and is not conducive to the development
and promotion of appropriute technologies,

The policies will have to be formulated
taking into consideration the objectives
of industrialisstion. If employment is
one of the oojectives, then incentives
should be given and linked with employment,
If modernising the ertisan sector is one
of the objectives, then there will be
disincentive for non-modernising end
incentive for modernisation. At present,
the reverse operates in many of the
developing countries, Excise duties,
sales tax and other forms of fiscal levies

are laid on industries which use power

but these are exempted where industries
do not use power. ILikewise, capital
subsidies are given on heavy investments,
no employment subsidy is for thcoming.

The Labour Laws in most of the developing countries
are adaptations from the developed countries, These
Lews tend to make employment of labour more difficult
than having an autometic plant., They should be, consistent
with the level of development of industry., It is suggested
that Labour Laws should be compatible with the investment

per worker in industry and not based on the number of

people as at present,

The infrastructure is available only in the bigger
oities and the metropolitan areas in the developing
countries. If the objective of industrialisation is to bring
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about dispersal of industries and introduction of
appropriate technologies in industries and if the
industries are reserved for agricultural sector and the
rural sector, then it is essential that certein growth
centres should be located and infrastructure developed.
The location of the growth centres should be such that
each growth centre serves a certein hinterland and ea
number of settlements, It is possible to think of e
hierarchy with industriel mix in these growth centres
which link up hierarchial towns., Examples of this are:

1) Lowest level of growth centre, repair
of egricultural implements - primary

processing of oil seeds.

Next level.
2) Production of agricultural implements -

solvent extraction of oil ocake.

Next level.
3) Production of agricultursl machinery =

Protein foods, further processing of
oils, eto.
Davelopment of growth centre and development of infra-

struoture as & pre-requisite for the introduction of
te T es in the (1Y

The infrastructure that is to be developed by the
growth oentre could be both scoial overheads and physioal
infrastruoture would cover industriel land, faotory
buildings, power, raw material depots, trensportetion,
training faoilities, financisl institutions, eto. The
sooial overheads would include hospitels, schools, hotels,
entertainment, eto. The development of growth coﬁtrc
would reduce the migration of eduocated and sktlled workers
to the metropolitan oities in search of employment,
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1 Regervation ect f indugtr

The eppropriete technology, thougnh economically
and finuncially a viable proposition for the developing
countries, needs, in the initial stages, a certain
degree of protection from the organised lerge inducstries
located in the metropolitan cities or from the goods
thaet come into the country. Some kind of protection,
either reservetion of sectors for the developuent through
épproprinte technology or differential taxation for the
two sectam, could be considered,
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It may be mentioned hcre thet technology

14. Institution building

Though research institutiore end extereion

information of the type required has to be collected

through field agente. The latter should constahtly

agencies have been estnblished to prorote swell enc
feed the cell by live and unpublished informetion .

nediun industries, no specialised instituticn has
ebout the technologies develojped by innovetors and

come into the field for the develcpnent and rromotion
entreprencurs.

of aprropriate teckrology. Infem:ciiun on teeknology,

1d el stablis tect 1
though eesential, im one of the elements lacking in c) The cell could elso esta B contects elther

11t teclr 2y d ) t lle o 8
the developing countries. It ig su¢cested that w1tk teclrology develoruent ce r egencles in

other countries end try to form e technology gria

either a Beparcte inctitute or e Technology Tevelojuent
among theuselvee.

and Trereler Cell be established es g rart of the

15 tiste ¢
industrizl premotior egency in each country. The taek The cell could elso initiate trensfer between

of the technology development cell would be three-fola. the supplier or the donor of vechnology and 1te

receiver. Fere the role of the c¢ll would te rozxe

a) 2o identify technclogy evaellsble in the country

Tike L.t of ¢ cetelyet where 1% brings tLe donor and
end prepere an inventory of technclogles for the

“the rcceciver tegether. Tre teckreclogy transfer could
industries selected on priority for develogpriersv. lhe

be between two firws with or without the belp of
inventory could indic:zte totk the equipment, know-how :
! ext®nsion agencies. The cell could aleo promote the

end the sources of su « The cell could aleso undertake
PPy other types of technolog; transfers, viz. from the

a continuous evaluation of the technologies for meking research laboratories, fror published 1iteretures etc
’ ! .

the information available to the rospective entrepreme .
8 “¢ prosp premenrs The Indian experience in this aree hae been thut

b) The cell could coordinste the technology tecknology trensfers have been possible from one region

developuent efforts of various other organisatiore and to enother where the enireprcneur,after getting initiael

research laboratories ernd relp then thrcugk itvs effort training .. in the area of project

the type of techmology that is needed for different i@entification, project viebility, project menagement,

industrial sectors. woxke in a factory end g?te the technology. This kind !
The cell could supply tecknology informetion to of technology transfer has also beSn tried successfully ‘

entrepreneurs and extension agenie working in the field in the case of entrepreneure from other countries

of a responsive assistence or basis through the publica~ coming to India for treining. ‘

tion of bulletins.
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Iraining for technology Yrapsfer spd adaptatiop
Introduction of eppropriate tecknology has
to be done in stages 80 thet it causes the least
disturbance in ewployment of lcbour. The entrepre-
neur elso learns the techrology ir steges end adepts
bimself to the new situation. The systeme approach
for the technology edeptetion in the
treditional industry is desireble ag the entrepreneur
is not interested in juet baving a new tecknology
eince he hce to build, produce and merket. He knove
the new deeigns, he has the neces:zxy iriy: rtructure

end firarce for increeded procuctior.

The Indiar experiernce ir the fiecld of epgll
industry prorcticr hee been coneilercdle. The spell
indueiries fror. avery moderate tegirring ere now
contributing sudstentially to incuttriel production
(36 percert). The totel nurber of epell irducstriee 4c
reexly 40C thouesnd irdustriec.

In addition, we have
the traditional induetries whicl alsc eccount for
congiderable production end employrertv. The traditionsl
sector i1s being gredually modernited by the iniroduce
tion of modern tools, financial assistance, infrastru-
eture facilities, and new markets. The sector today
$8 even exporting to other countries aed earns foreign

exchange for the economy. The modern sector whioh alse
RS appropriate techmelogy in varying degrees is
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manufecturing ecrhistics ted goods like rudio,

televisior, ticycle, scientific instrumente etc.,

ueing labour irtensive tecinelogies which ere loceted

in ewall towrc. Indle bee developed & number ox '
institutiors for supporting both the traditional

sector end the modern sector of suall industries.

The ereictence renges from financiul aecistence to

verketing aselstence end training of entreprcncuns,

beth ir mwercgencrt and tecknelegy.

Internctional ccoperction for developing,
pooling end trensferring eppropriate technology from
one country to enctiher ims very meaningful end tkis
can be done only if the developing countries idertify
loced irstitutiors that cen undertske the tesk of
identifying and deQeIOping technologies. Such
institutions #nd extension egente from different
countries could be brought together in workehorpc, !
seninare end in training progremmes. Likewise, enire-
preneurs from different countries could be brought
together to exchange tec: nologies, to leern the mensge-
rerl and software technology of work. It can even be
envisaged that e donor entrepreneure would visit the
receiving enireprenecur end help him set up the industry.
This collabexetive arrangement between smell eptrepre-
neurs using apprOpriate'tecbnology would be a very
meaningful exercise to the developing ccuntries. It can
kelp them tc acquire relevant teocknology &t & fraction

of cost which they would pay for getting the technology

from the developed countries. '
= . - - - )
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