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APPROPRIATE TECHNOLOGY INNOVATION
FOl RURAL INDUSTRIALISATION IN LDCs

2.A. Campbell

SUMMARY

Rural industrialisation using intermediate or appropriate
technologies is probably the most valic to increasing emnloyment and
living standards in LDCs. This involves the design of technologies
to suit the very low economic and technical resources of the intended
recipients as well as their social c¢nvironment. Design in this field
requires an abnormally wide spectrum of skills drawn from technology
and the social sciences. lMost of the small amount of work currently
being done in the field is product and not market oriented. There
apvears to be rather too much preoccupatinn with research instead <f
development work. It is suggested that some new type of multi-
disciplinary organisation with development and not research motivations
is required to effect progress.

An investment by the world in large scale rural industria-
lisation, in LDCs will probably be cheaper in the long run than the
financing of the inevitable famines which will result from the settlement
of marginal lands by the unskilled undercapitalised surplus populations
of these countries.
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Each year Kenya needs about 190,000 new work places. This
is around 0.8% of the total population and applying this to Africa
as a wvhole gives a total of cround 2 million new places to be found

eacili year. Most of the work scekers have itittle alternative but to

[#]

open up new land for agriculture but much of this is marginal and the
vorld can cxpect an increasing number of famine situationg when rainfaiil
is even slightly below normal. Not only is there a necd to finé other
employment possibilities for these worli-seckers but it is also desira-
ble, to say the lecast, to attempt to improve the quality of liviug of

the population.

Apart from family planning which is a very long term solution,
rural industrialisation »nrobably offers the most hope for the futurc.
Here one is thinking in terms of simple cheap technologies wvhici: can
increase ewmployment and oroduction and raise living standards. Thesc
have become known as intermediate technologies and as it is often
valid to use high level and traditional technologies side by side with
intermediate technologies, the problem is onc of choosing appropriate
technologies. 1In industrialised countries workers may be capitalised
to the tune of $5000 to 15 00C each but in LDCs there is only a few
vercent of these amounts available. So one is looking for new tech-
nological anproaches to create emp loyment onportunities. Such tech-
nologies will fail unless they are economically, technically and
socially valid and there are few designers with skills covering such
& broad spectrum. In industrial countries the mechanisms for innovation
arc taken for granted; they exist and appear to work. However the
industrial structure for innovation scarcely oxists in LDCs and thisg

is discussed below.

It is necessary to distinguish boetween zn oxisting technology
and technology innovation. The former requires various facilities
if it is to survive and these include markets, supply of skills ané
materials and ¢ continuance of any necessary organisations requirecd for
that technology such as management structure, spare parts etc. Thesec

aspects are not without their importance in many LDCs.
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Technology innovation means the introduction of new hardware,
software or skills, Hardware includess machines, products such as ferti-
lisers etc. Software includeS manuals,texts etc. Skills may be intro-
duced through either formal training which requires trained teachers
or informally through self-teaching which requires an appropriate amount

of existing technnical skill by the individual plus new software.

In developed cconomies most innovation is through new hardware
which is designed for the market. Motor cars arc designed for those
with minimal mechanical skills. A new product which demanded a high
degree of newv skills from the buyer would need specially designed.train-
ning courses. Innovation through szoftware requires the presence of
authors willing to write and in the technical field, trade associations
play a major part in designing and diffusing innovations, mainly in
methods of doing or making things. Innovation through training is limitecd
to special short courses as tine introduction of new full courses within
the educational sector follows a decade or more after their need is

established.

In LDCs most innovations are through hardware and salesmen
for tractors, fertilisers, tools etc. abound. Whilst there are usually
some natural financial constraints to purchasing overmuch hardwarec, it
is not generally realised that many o1 the purchasers have not the
educational background to be ablc to learn to administer such hardware
properly. There is wery little software (other than commercial) as there
is no profit for authors or publishers (as printing runs would be very
short) and there arc no trade associations. Nor is there any recognition
by national or international organisations that such software is nccessary.
Students of building learn from English text books. UNESCO has stated
that it is not interested in sponsoring books. Skills acquired thrcugh
self-teaching cannot be developed as the software does not exist, nor is
the gencral level of technical education in rural areas high enough for

most people to absorb even simple software, ignoring language probleiis.

Generally the rural population has not the finance to purchase
more than the simplest hardware nor the skills to absorb the software

if it existed.

FR

s Most of the technologies required would prohably fall under

the heading of what are eommonly called crafts and thesc are often freely
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moved frowm one country to another. Vhat is ignored is that crafts whic
involve local materizls can seldom be transplanted without modification
An example of this is the generally poor reputation accorded to timber
in Xenya. lost of this can be traced back to bad sgasoning and subsc-
quent wvarping and this is because none of the tiaber trade courses
teach the air scasoning of timber because this was not in the syliabuse
transferred from Britain some dccades ago. The result of this is loosc
jointed wooden chairs and a preferonce for steel furniture. No doubt
this will sort itsclf out in several decades but can we accent change
with this sort of time scale? Attempts to change this have been made
with limited success and some lessons have been learnt. This is but on

example of maltransfer of technology.

liost attempts at innovation in LDCs are through hardware and
are naturally product oriented. This approach is also used by most of
those concerned with appropriate technology and therec are many products
in search of markets. There is little or no information on how to

select and design a product for a particular technical situation.

Nor is there information on hovw to doszsign for diffusion. A
solar stcam cooker to save the cost of charcoal ( and preserve treces)
might be disseminated through a large manufacturer or tnrough smail
scale production in villages. The levels of skills and products avail-

able would differ and the designs would reflect this. In other words

the hardware would have to be designed to suit the means of diffusion.

ferhans the most neglected area is designing for a narticular
society. Attempts to introduce fish farming and nedal power have faile
through rejcction on social grounds. An attempt to improve the milk
yields of a herd by tie introcduction of a grade bull failed because
the society was not pcrsuaded to separate the other bulls from the herd
A pronosal to introduce a maize meal mill will fail because the mexa in
the socicty control the money and the voizen currently grind by hand.
As vozens lib is somewhat backward in a Muslim village, the technology

is invalid.

So it is necessary to consider the structure of the society
vhen selecting technologies. %hether technologies should be designed
to suit the society or socicties changec¢ so that they can absorb new

technologies is more than academic interest. 3But it is valid to ask.
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who will decide? Will it be technologists ignorant of sociology or non-
technological sociologists? V¥wWhilst technology is oriented towards
design, most of the social sciences appear to observational ratheor than
experimental. Perhaps one should not cxperiment with people but no one
secms to object to technologists building dams and roads and thereby
changing societies. JPerhaps sociologists and economists should dovelon

design techniques.

Returning to technology innovation, it is of course possible
to innovate through formal training. Apart from the time lag mentioned
earlier. there is the fact that in LDCs the format of training has becon
transferred from industrialised countries by an education sector isolatcd
from the industries they serve. Close contact with industry is no aid
to the promotion of carpentry or civil engineering teachers. The vhole
format is oriented towards certificate type courses vhich invariably
require a lot of practical training before the individual is fully
qualified. Most of these courses are designed for the most uodern part
of the industrial sector which is in the towns and this is not of nuch
value to rural arecas. The informal education sector (village polytech-
nics,rural institutes of tachnology) are under heavy pressure by studants
and others seduced by the high wages and high status of the modcrn sector

to provide courses similar to thosce of the formal education scector.

It has been suggested in some quarters that universities shouid
initiate action in developing intermediate technologies. Granted that
most of the theoretical skills are available, there is still a defi-
ciency in practical experience. Moreover it is important to recognise
that the principle motivation of a university is biological i.c. the
reproduction of rescarchers. So it is unlikely that any staff which
did become involved would gain any credit for promotion; it would »robda-

bly retard their careecers.

Through the literature on the problems of LDCs there is fregquent
comment o1 the need for apnropriate technologies but the only concrete.
suggestions coming from these documents is that there should be niore
research. In fact there is less need for research than there is for full
sca’e field experiments. There is in LDCs an almost automatic prescrip -
Jdon for more research when things go badly. This has regulted in a
plethora of rese.rch establishments which bring kudos to donors, resgearch

workers and the institutions themselves but are not always of value to
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the LDL concerncd. They contributed to vhat Hans Singer has callad
the "internal brain drain." anc many fnay be described as the unimpe
chable in genteel purgsuit of the unprofitablua. There is a common
assumption or rationalisation that "useful" rescarch will in somw.
nanner influence the futurc. To sone degree this may be true in dava-
loned countries wvherc therc arce sophisticated private and public ceoctor
bodies which have the resources to abgorb and convert research to nrac-
tical usage. 3ut in LDCs wherc such bodies are rara, the assumption
is often invalid and much of the rescecarch can only be classified as a

luxury,

There iz a clear need for some new type of body to design,
develope and disseminate appropriate tzachnologies in rural areas. It
wculd have to be multi-disciplinary in naturce and probably staffed
mainly by apolied social scicntists_ and technoloaists and contaian a
strong feedback mechanisa so that,f’(;c;tes not follow the conmon patiern
of reinforcing failure. The design of such an organisation would Le
2 challenge. Tc provide adeguate carecr motivation for highly ocunii-
fied staif, especially local sgtaff, in fields other than rescarch would
not be casy. i possidle model is one of the more active trade associn-

tions in 3ritain.

It is veory doubtful if such a body could operate under an
individual ninistry; on econonmic grounds it would »robably have to
operate on a regional basig. One of itgs main tasks might be the pro-
duction of softwarc in the form of manuals, technical news vapers ctc.
to reach what Jolly and Singer have called the "informal euwploynent

sector!,

‘That -ould be the cost of such an organisation? Probaoly thisgs
vould be no mecre than that o one of many existing research bodies set

un to add to human knowledge on sone narrow topice

The design and diffusion of appropriate technologies iz un-
usual by current design practice. The nreszent effort in this field is
puny and to some degree irrclcvant coxcent to focus attention on simpie

technologies.

within a tine scale of a decade there seems to be no reagom -
abléd.. major alternative to rural industrialisation for absorbing surnlu

labour and inproving food supplizs. The growing use of wmarginal lands
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can only increase the probability of future famines. The recurront
costs of these to the world (i.e. the industrialised countries) can
only increase. Zven if an attenpt &t large scale rural industriali-
sation in LDCs, cost the equivalent of a years famine relief and weas

only z5m successful, is might not be a bad investment.



