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Introduction
by FRANCES STEVWART

AN aperoer ate technology (A.1 ) is atechnology which issuitea to the environ-
ment in which it is used. The idea that appropriate technology was often different
from the technology a-ually being adopted was fiisi conceived with reference to
the Third World, but more recently it has been argued that in the advanced coun-
tries, too, much investment incorporates technologies which arc inappropriate to
the long-term needs of the community.

in the Third World, much of the technology is imported from the advanced
countrics; itis seen as &appropriate because it costs too much per workplace,
creates too few jobs, involves excessive scale of production, leading to too rapid
urbanization, while at. the same time producing oversophisticated products which

~Jdo not meet the basic human needs of the mass of poor people. Although
advanced technology has permitted substantial increases i cutput, it has irft the
majority of peop... in the Third World impoverished and underemployed. In con-
trast, an appropriate technology would spread productive employment oppor-
tunities widely, and at less cost, and would produce products to meet basic needs.
Appropriate technology would also make fuller use of local natural resourcesand
would be consistent with the ecological needs of the environment.

Support for AT in advanced ccuntries has similar roots -dissatisfaction with
some of the consequences of the use of advanced technology. in the rich coun-
tries, too, modern technology has failed to create enough jobs; it has often had
destructive effects on the environment; and has led to alienation amongworkers,
as aresult of the overspecialization and the employment relationships which are
associated with it. AT for advanced countries would be job creating, producing
more satisfying work; the ecological damage caused by the productive process
would be less with AT, as a result of the greater use of renewable resources, so th=i
a productive system based on AT would be sustainable over the long term.

Since the ideas of AT were introduced, the AT movement has gained a vast
number of adherer&, including some governments, such as those in Tanzania
and India, and a good deal of the aid ‘estabiishment’ in advanced countries.
indeed, if AT is defined as described above, it is difficult to find any arguments
against it. Y et despite the cogent arguments, and the prominent and numerous
supporters, the success of the AT movement has so far been limited, where suc-
cess is defined in terms of the nroportion of investment resources incorporating
AT. It is important to explore why this is so, because doing so points to the direc-
tion the AT movement will need to go, over the next decade, if AT is to become a
reality for the majority, rather tha:: a min:rifv cause.

Obstacles which have impeded the adoption of AT may be summarized in
three categories. problems of existence, of efficiency and of choice. To the extent
that there is no appropriate technology in existence, inappropriate technology is
unavoidable. But existence alone is not sufficient. if a small-scale, low-cost
alternative technology already exists and has a high unit cost but is very inefficient
(and leads to a much lower level of output than a large-scale. high-cost alterna-
tive) then in most circumstances the latter will be chosen. Hence AT needs to be
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‘efficient’, offering comparable levels of productivity to the alternatives. Finaly,
there is the question of choice; even where an efficient AT exists, inappropriate
technologies arc often selected for a variety of reasons. Issues arising in cciinec-
tion with these three problems-existence, efficiency and choice -form the sub-
stance of many of the extracts in this volume. Here | will consider some of the
issues very briefly.

The question of existenceis closely connected to that of choice of product Pro-
duct choice targely determines technology choice. If the final product is a modern
one, embodying advanced technology, for example an airplane, a recent model of
car, or a computer, then the technology necessary to produce it will generaly also
be a recently developed technology with inappropriate characteristics, in terms of
capital cost, scale etc. Even among older products, if the product is required to
have the characteristics generally available in the mass marieis of advanced
countries — being standardized, of uniform quality, highly packaged etc. — the
method of production wili tend to be capital-intensive and large in scale. This
effect has betn demonstrated in a number of empirical studies — for example of
maize milling, sugar refining, bread manufacture. For some products, then, there
is avery limited range of technolgies for the ‘core’ process, although a wider
choice is available for ancillary activities, such as preparation of materials,
packaging and transport. For others, there is more choice but only if some
variation in product characteristics is accepted. Hence AT has to encompass
appropriate product choice, not only because appropriate products are a vital
element in appropriate technology, but also because unless the product choice is
widened, the technology choice will be very limited.

The range of technology in existence at any time depends on the historical

development of technology and the current direction of research and develop-
ment (R and D) and technological change. The main reason why many modern

products are associated with inappropriate technologies is that they have been
developed to suit high income economies, where there is a much greater abun-
dance of capital, labour costs are much higher, and firms are to a great extent
organized on alarge scale. The direction of technological change also affects the
efficiency of different techniques. Since most R and D has been devoted to large-
scale techniques, their efficiency has been increased relative to ATs. The AT
movement has produced some change here, but of a limited magnitude -indeed,

the efforts have been very important as an example of what might be achieved,

but insufficient to change the broad direction of technological change, except in a
very few cases. Most R and D is still conducted by large firms in advanced coun-
tries which in most cases leads to a continual increase in the efficiency of in-
appropriate technologies. A vital element for the future viability of AT is
therefore the continuous, systematic and substantial R and D (and dissemina
tion) on appropriate techniques and appropriate products. Without this, the
efficiency of AT will decline relative to inappropriate technologies, making it less
attractive. This nee:i for iesearch appliesto AT both inthe Third World and in
advanced countries. picagering efforts, such as those of the late M. K. Garg in
India have shown how :zffective such research can be, but such examples are
unfortunately rare. That thisis so is partly due to the whole system of production




and incentives in both advanced countries and developing countries which, by
leading to choice of inappropriate technologies, tends to discourage Rand D on
AT. In many situations, even where ATs exist and are efficient, inappropriate
technologies are nonetheless chosen. This arises from numerous distortions in the
selection mechanisms which determine the choice of technology. Price signals are
often distorted, with cheap capital and expensive fabour. Credit allocation in
many countries is biased towards the large-scale formal Sector, while machinery
suppliers from advanced ccouniries also provide credit for expensive equipment,
often at subsidized rates. Machinery producers in developing countries, too,
sometimes produce inappropriate machines which they promote vigorously.
Despite the nominal commitment to AT among donors, many aid projects use
high-cost imported equipment. Highly unequal income distribution creates
markets for advanced products among the éiites, which require inappiropriate
technologies to produce, while impoverishment among the masses means they
lack the purchasing power for the consumption of appropriate products. In agri-
culturc, unequal land distribution, together with biases in the credit system and
imhalzzce inreseacch, often leads to the adoption of unnecessarily capital-
intensive technology.

There are a host of reasons why distorted selection mechanisms lead to
inappropriate choices. Similar mechanisms apply in the advanced countries,
where most selection mechanisms (e.g. credit alocation, information systems,
price signals) tend to favour the large-scale sector. If the AT movement is to be
successful in terms of affecting a substantial proportion of investment decisions,
it will be necessary to change these selection mechanisms. So far the AT move-
ment has been effective in demonstrating the need for AT, and, in some areas, its
existence and efficiency, as the extracts in the earlier chapters of this book show.
The next stage is to secure a change in selection mechanisms in such away that the
widespread adoption of AT ensues. But to secure such a change is extremely diffi-
cult because it often involves a challenge to the existing vested interests which
have gained from the present inappropriate set of choices. At this stage AT
necessarily becomes political because the changes necessary require major shifts
in economic pox -er. Thisis not to argue that any single type of political economy
is uniquely associated with AT. Both capitalist and sociaist systems are capable
of generating appropriate technological choices, while both have been associated
with inappropriate choices. The change in political economy required is one
which increases opportunities of the low-income groups both in terms of invest-
ment resources and consumption. As is clear from the extracts that follow, the
fundamental objective of those who advocate AT is to enhance the economic
position of the impoverished, and those who have not fully participated in the
orthodox growth process, based as it is on Inappropriate technology. The first
generation literature showed the need for this, and the possibility of achieving it.
It is the task of the second generation literature (of which much lessis available) to
explore the conditions which will make this possibility into a redlity.

Theissue of AT is not an al-or-nothing one. It is possible to move part of the
way, taking more appropriate choices in some areas, and this can be seen by
looking at the world around us. Some countries have clearly taken more appro-
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priate decisions in both indusiry and agriculture than others: comntrast, for
example, Japan, China, India and Taiwan w'i:. Mexico, the Philirgines or
Nigeria. The first group of countries has adopted a much more apy:r:jsriate set of
technologies than the second, even though there are many ex:.::iples of in-
apprupri~te decisions within the first group. But, as Mao said, it is possible to
‘walk ¢n two legs': and given the limited availability of AT in some aress, thisis a
posture which may be necessary at a particular stage of technological develop-
ment — with small-scale labour-intensive technol ogies in some sectors, and more
capital-intensive technologies in others.

Similar possibilities apply to advanced countries: the role o AT may be
gradually extended. While the actual technologies that constitute the appropriate
technology are likely to differ as between Third World and advanced countries,
the sort of changes required to secure AT are very similar, while both share the
same ultimate objective — a sustainable system of production and consumption
in which every member of society participates.

One special contribution of AT thinking has been to emphasize the role of
-echnology as an independent force determining the pattern of employment -+
consumption. Rut technology is not itself autonomous: it is created by sociai
forces. In the past, these forces have favour.d the creation of inappropriate
technology. Just as appropriate choice of technology has to establish its own
routine procedures, so the direction of technological change has to be redirected,
so that R and D leads to improvemients in ATs and to new ATs, in the normal
process of scientific and technological activity, and without exceptional inter-
ventions. In the long run, changing the direction of technological change may be
more important to the success of AT than changing the choice made today out of
the technological alternatives now available. However, the two go together
becau+e changing the current choice is aner«ssary aspect of changing the direc-
tion of technological change, while without the latter, future technological choice
wiil be confined to inappropriate technologies.

The AT movement of the past has suffered from two weaknesses. First, there
has tended to be too much attention on the ‘hardware’ and too little attention on
the ‘software’ aspects of introducing and disseminating improved technologies.
As recorded in many of the extracts in this book, experience shows that for a
technology to be really appropriate and to reach the masses of people who could
benefit from it, agreat deal of effort has to he put into encouraging economic
change, providing ingtitutional back-up and understanding interactions between
technological and social change. Second. as will be evident from the extracts
which foliow -- outsiders have performed ar important role in Appropriate
Technology — as, for example, thinkers and as financiers. The endogenizaton
that is necessary for the spread of Appropriate Technology implies of course a
reduced role for outsiders and a much greater role for the ‘insiders’ and the people
themselves — upon whom the success of AT will rest.
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Over/eat: A photovoltaic array. which can convert sunlight
directly to electricity.
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Appropriate Technology

History, Concepts and Evolution

Intae past quarter of a century the developing countries have made great
progress in terms of increasing the per capita incomes of their rapidly growing
populations. Progress has also been made in the non-income ficlds such as
health, education and infrastructure, but despite this growth record, poverty
has not been appreciably lessened. Levels of unemployment and income
inequality are Increasing. as are the numbers of people living at or below sub-
sistence level. According to the World Bank. there were by the early 1950s
over 800 million people (almost half of the total population of the developing
world) living in ‘absolute poverty’. Such people are denied the basic compo-
nents of a decent human life -adequate food supply. adequate clothing and
housing, and access to basic services such as clean water. energy. schools and
health facilities -- which are taken for granted by most pcople in developed
countries.

The pattern isidentical in almost every developing country. Approximateiy
80 per cent of the population lives in rura areas where poor returns from agri-
cultural work and lack of non-farm employment opportunities offer little in
the way of a brighter future. This results-in a massive migration of pcopic
(especially younger people) from the countryside. and in a growth of urban
population with which urban industry has ssmply been unable to keep pace.
The amenities which attracted people to the city in the first piace arc only
available to the relatively few who can find steady well-paid empioyment.
Others scrape a living by such jobs as shoe-shining, selling matches, selling
lottery tickets and so on — job; which circulate money. but do not cveate
wealth. Meanwhile, from the point of view of food. the cities are parasites
demanding bigger and bigger surpluses from the countryside — surpluses
which the countryside is increasingly unable to provide.

This gituation is one which E.F. Schumacher has appropriately decscrihed as
a ‘process of mutual poisoning’, whereby industrial development in the cities
destroys the economic stiucture of the hinterland and the hinterland takes its
revenge by mass migration into the cities. poisoning them and making them
utterly unmanageable.’

The solution to any problem must lie in its cause. Undeniably. a major

1 E.F. Schumacher. Smali is Beautiful: A Study of Economics As /f Peopie Mattereu (Biond and
Briggs, 1973).




cause of the most pressing problems of the Third World has been the transfer
and use of technologies which are totally inappropriate to prevailing con-
ditions. A famous case study from one African country illustrates this point
perfectly. Two plastic-injectron moulding machines costing US$100.000 each
were imported to produce plastic shoes and sandals. Working three shiftsand
with a total labour force o only forty workers. the machines produced 1.5
million pairs of shoes and sandals ayear. At USS$2 per pair. these were better
value and had a longer life than cheap ieather footwear at the same price.
Thus, 5,000 artisan shoemakers lost their livelihood which. in turn. reduced
the markets for the supplies a.:d makers of leather, hand tools. cotton thread,
tacks, glues, wax and polish, fabric linings. laces, wooden lasts and carton
boxes — nene of which were required for plastic footwear. As al the machin-
ery and the material (PVC) for the plastic footwear had to be imported. while
the leather footwear was based largely on indigenous materials and indus-
tries, the net resutt was a decline in both employment and real income within
the country.’

Strategies such as this. even if they have produced the desired rate of econ-
omic growth. have very obviously contributed to an inability to create full
employment, to a loss of employment opportunities in the traditional scctor
and to the increasing rate of migration from rural areas to the cities. The
problem has been compounded by arelative lack of policy measures aimed at
increasing agricultural productivity. at generating rural off-farm emplovment
opportunities and at genetally improving living standards in the rural arcas.
Agricultural development plans. for instance. have often emphasized the
increased use of imnorted tractors and other types ot expensive engine-driven
agricultural implements, which are now to be found, in various states of disre-
pair, throughout the Third World. These machines may be appropriate in
Europe and Nor-th America. where capital and skills arc plentiful and where
labour is scarce, but in developing countries., where the opposite holds true.
they are (except in a few circumstances) far from being appropriate. The
imposition of imported technologies on Third World farming systems is
unlikely to achieve the major objective of increasing food output when the
skills neccssnry to maintain anti repair complicated machines, and often the
fuel and spare par-ts necessary to keep them running. are lacking.

Similarly. in the area of the provision of basic services such as water and
heath facilities. there have been attempts to emuiate the standards of the
West by providing. far instance. modern hospitals and individual water con-
nections in the town. These. however, Simply increase the standard of living
of an aready better-off minority while the majority of the people in greatest
need receive no benefits at all. For example, it costs between US$4.000 and
US$25.000 to provide one bed in a new modern hospital. while operational
costs vary between USS$1,000 and US$4.000 per bed year. For the same
expenditure. a small rural health centre could be built. equipped and main-
tained. Such a centre could provide at least some medical assistance for up to

2 Keith Marsden, ‘Progressive Technologies for Developing Countnes’, international Labour
Review, Yol. 101 (May 19701
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6,000 people. Of course. modern hospitals are still needed. but millions of
rural people require medical assistance and this is something they will never
get if planners think only in terms of mode . n hospitals.

The tasks which have to be faced lie in helping millions of small farmers to
be more productive: in creating millions of new jobs — in farming. but even
more in non-farm work — in the rural areas; and in providing millions of
families with at least rcasonably adequate basic services.

Under the circumstances. planners and development economists have had
to take a new look at the meaning of development. and arising out of this has
come a trend towards devel opment strategics which emphasize the maximiza-
tion of employment, the reduction of income inequalities. and the provision
of basic human nceds, rather than the maximization of output. An integral
part of this change in emphasis has been an increased interest in the develop-
ment and dissemination of technologies which arc appropriate to the needs
and mcans of the masses of people in developing countries. In general. such
technologies necd to be small. simple and cheap enough to harmonize with
local human and material resources and lend themselves ‘o widespread repro-
duction with the minimum of outside help. They need to provide new and
improved workplaces in the rural areas where people live — workplaces
which can be created at low cost without making impossible demands on sav-
ings and imports. They should be the basis of production directed mainly at
meeting local basic needs and using indigenous raw materials and local skills.
They should not bc s complex as those transferred from the West with such
disastrous effect, but should enable higher levels of labour productivity and
surplus than the technologies traditionally used in developing countries.

These churactcristics are those which E.F. Schumacher was &scribing
when, in1973. he first brought the concept of ‘intermediate’ technology to the
attention of the punlic in hisbest-selling book. Smwlf 1S Bearetiful. Schumacher
was of conrse. not the first or the only person to identiry the need for interme-
diate technologies in the Third World. Such eminent figures as Gandhi and
Julius Nyerere have aso taked about, and campaigned for. such technolo-
gies. Schumacher did. however. encapsulate society’ s concern about the state
of the world at the very time when the problems of the developing countries
were becoming increasingly serious. and when the developed countries them-
selves were facing increasingly severe economic and environmental problems.

Schumacher’s concept of ‘smallness’ offered a potential solution to the
problems of both the developing and the developed world. In the case of the
latter. his analysis of the problems and his suggested solution mirrored those
of many other writers and philosophers from Morris and Ruskin to Huxley,
Rachel Carson and John Kenneth Galbraith. All warned of the dangers of
environmentally careless growth. and argued for a more humane. ecologically
sound and human-scale society. The idea that both the First World and the
Third should move towards technologies appropriate to a sustainable,
balanced economy began to gain acceptability.

From being arelatively unknown concept in the 1960s, Appropriate Tech-
nology has come to be a commonly used term in the literature of develop-
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ment. With the change in emphasis in development strategies in the Thirdg
World. and the increasing ditficulty experienced by the First World ceuntries
in sustaining their present pattern of development. the concept is #lsa one
which has gained widespread acceptance from governments. academics.
internationzl agencies and the business world. When Schumacher first started
his cainpaign for more appropriate technologies. his ideas were not well
received. A quarter of a century later, the wisdom of his words and the
dangers involved in ignoring them are becoming oniy too obvious.

Despite, or perhaps because of. itSincreased popularity confusion stiil
exists as to the meaning of Appropriate Technology and the ditfcrence
hetween Appropriate and Intermediate Technology. Numerous writers over
the vears have addressed theriselves to thisissue and in the first section of this
chapter extracts have been selected which attempt to define ana explain the
AT or iT concept in various ways. Particularly important is Schumacher’s
explanation of what he himself meant by ‘intermediate’ technology. A useful
expansion is provided by James Robertson who elaborates on the idea of a
*One World Technology'. Also very relevant are Julius Nyerere's view Of
intermediate technology. Gandhi’s definition of Swadeshi (seli-reliance) and
Schumacher’s, Morris's and Robertson’s views on work — essentiallyv some-
thing which is enjoyed rather than being « burden.

The AT concept and movement have not been without their critics. In Sec-
tion 2. some of the more common criticisms. including the accusation that AT
promotes ‘second best’ technology and that it cannot solve probicms in the
absence of political change, are presented — along with rejoinders. One of
the more recent challenges to the movement is to bc found in Aghiri Emma-
nuel’s book Appropriate or Underdeveloped Techiiologv? in which he argues
that a technology ‘appropriate’ to the underdeveloped countries would be an
underdeveloped technology-one which freezes and perpetuates underdeve-
lopment. The critical response to this book by Frances Stewart is well worth
reading. Particularly good is the extract by Hans Singer in which he argues ‘to
declare the gap between rich and poor countries to be a technological one,
and then try to apply the same technology to both. will widen rather than nar-
row the real economicgap. On the other hand, different technologies serve to
reduce the economic gap and hence. ultimately to eliminate the need for dif-
ferent technologies . Also useful is George McRobie’s response to those who
argue for revolutionary changes and see appropriate technology as useless
without these: he argues simply that rules can be changed within existing
structures, so as to give some help to the poor.

There can be little doubt that some of the new development strategies
emerging in recent years — particularly those of the basic needs family — go
hand in hand with the concepts of appropriate technology. Section 3 outlines
the main features of the ‘aternative’ development strategies (concentrating
heavily on human basic needs) and discusses how they call for and are in turn
supported by the kind of appropriate technology described by Schumacher.
The extract by Reginald Green gives a useful = .count of how the basic needs
strategies came into being, while that by Diwan and Livingstone compares the
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characteristics of basic needs-type strategies with development strategies
based on tlie maximization of output. and gives some examples of the former.
While the advent of the basic needs-type strategy has undoubtedly ient aca-
demic respectability to Appropriate Technology. it also hasits critics, To end
this section, an opposing view is given in an extract by Deepak Lal in which he
accuses basic needs-type strategies of being paternalistic and en:ailing 4 vast
increase N state control and in the influence of burcaucracy. This is accompa-
nied by a critical response by Keith Griffin.

Although the AT concept was first made popular by Schumacher in Small s
Beautiful, it has been part of the philosophy and writings of the world's great
‘thinkers' throughout the Ages. The extracts in Section -+ show how the
thoughts and fcars for society of writers as diverse as John Stuart Mill. Aidous
Huxley and George Orwell have mirrored those of Schumacher. To comple-
ment Schumacher’'s Small is Beautiful are Kirkpatrick Sale’'s ‘ Steady-State
Economy’: Kenneth Boulding's ‘Spaceship Earth': Jeremy Rifkin's ‘Low-
Entropy Economy’; John Kenneth Galbraith's - Affluent Societv': and Jaques
Ellul’s ‘Technological Society’. All of these maintain that it is madness to pur-
sue limitless growth and warn of the dangers of technology controlling
society. rather than man controlling technology. The extract by Ellul is par-
ticularly sohcring. reflecting as it does the way in which rechnology can
become an end in itself, and the way in which our lives have come to be domi-
nated by ‘the artificial necessity of the technical society’. We arc facing a
future, he claims, that even Huxley never dreamed of.

But what of Schumacher himself? His way of describing the metaphysical
errors of the modern age wasto talk in terms of ‘giantism’. ‘complexity’. and
‘violence'. The extract in which hc elaborates on these probiems is followed
by extracts and examples which illustrate each point. Aldous Huxley and
Kirkpatrick Sale talk of the need for decentralization. The extricts by Ste-
phen Salter and John Davis examine the meaning of simplicity. The issue of
environmental violence is brilliantly illustrated in Rachel Carson's ‘Fable for
Tomorrow’. from Silent Spring, and is backed up by recent accounts of acid
rain pollution.

To end this chapter, it is appropriate to review the growth and transforma-
tion of the AT mnvcment since the publication of Swmall is Beautiful. One
clear trend is the extent to which interest and involvement in the AT concept
has grown. An OECD survey has estimated that by the early 1980s over 1 .O0O
groups claimed to be working on Appropriate Technology and that a new one
is being established somewhere in the world at the rate of one a week. But
more important is the way in which existing institutions — governments. UN
agencies, and big businesses — have embraced the concept. Unlike many
other development ‘fads Appropriate Technology has not withered away
after a brief period of popularity. Rather, it has moved from the periphery
into the mainstream of development and has become, as Nicolas Jéquier puts
it. an important political phenomenon. It is on this aspect that the extractsin
Section 5 of the chaptsr concentrate. Particulariy interesting are those by
Jéquier, who reviews Schumacher’s ideas in the worid of the 193%s, and
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George McRobie, who analyses the process bv which Appropriate Techno-
logy can and has been moving from an -alternative” to a not-mat part of admin-
istrative. business and community activity.

1DEFINITIONS AND CONCEPTS

" Schumachei on Intermediate
@5/ FTechnology

If we define theleve]«* sechnology interms of “equipment
cost per workplace'. wc car:vall the indigenous technology
of « typical developing country — symbolically speaking
-- a fl-technology. while that of the developed countries
could be called at1 .O00-technology. The gup between
these two technologies IS v normous that a transition
from the one - the other i simply impossible. In fact. the
current atiem, ;i the developing countries to infiltrate
the £1,000-technulogy inte their cconomies inevitably kills
off the £1-technulogy a an aarming rate. destroying tra-
ditional workplaces much faster than modern workplaces
can be created. and thus leaves the poor in a more desper-
ate and helpless position than ever before. If effective
help is to he brought to those who need it most. atechno-
logy IS required which would range in some intermediate
position hetwcen the fl-technology and the £1.000-tcch-
nology. Letus call it — again symbolically speaking — a
£100-technology.

Such an intermediate technology would be immensely
more productive than the indigenous technology (which is
often in a condition of decay), but it would also be immen-
sely cheaper than the sophisticated, highly capital-inte
sivc technology of modern industry. At such a ieve.
capitalization. very large numbers of workplaces could bc
created within a fairly short time; and the creation of such
workplaces would be ‘within reach’ for the more enter-
prising minority within the district. not only in financial
terms but aso in terms of their education. aptitude, organ-
izing skill, and so forth.

This last point may perhaps bc elucidated as follows:

The average annual income per worker and the average
capital per workplace in the developed countries appear at
present to stand in a relationship of roughly i: 1. This
implies, In general terms. that it takes one man-year to
create one workplace. or that a man would have to save
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Simpiesi T echinology

Indonesian farmers clearing land -
the simplest tools cost little to buy
and nothing to operate. but the work
is hard and slow and produces the
least of any technology.

Intermediate Technology
A Jordanian peasant tilling land using a wooden-sharad plough — the tool

makes the work easier, costs little and can be made locally, but &plough
drawn by animals is not as productive as mechanised equipment.

Advanced Tachnology

In Mexice, one farmhand learns from zaother Sow to pera-@ a modern tractor =
the machinery is quick and effici~at, byt is e¥pensive to buy and maintain,
may deprive people of work and b= ecologically i mful.




E.F. Schumacher.
Small is Beautifui,

1973.
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one month’s earnings a year for twelve years to he able to
own a workplace. If the relationship were 1:10, it would
require ten man-years to create one workplace. and a man
would have to save a month‘s earnings a year for 12() years
before he could make himself owner of a workplace. This,
of course, is an impossibility. and it follows that the
£1.000-technology trunsplanted inio a disirici which is
stuck on the level of a fl-technology simply cannot spread
by any process of norma growth. It cannot have a positive
‘demonstration effect’; on the contrary. as can be
observed all over the world. its ‘demonstration effect’ is
wholly negative. The people, to whom the £1,000-techne-
iogy is inaccessible, smply ‘give up’ and often cease doing
even those things which they had done previously.

The intermediate technology would also tit much more
smoothly into the relatively unsophisticated environment
inwhich it isto be utilized. The equipment would he fairly
simple and therefore understandable - suitable for main-
tenance and repair on the spot. Simple equipment is nor-
mally far less dependent on raw materials of great purity
or exzct specifications and mych more adaptable to mar-
ket fluctuations than highly s..pcisticated equipment. Men
arc more easily trained; supervision. control, and organiz-
ation are simpler; and there is far less vulnerability to
unforeseen difficulties.

What are ‘Appropriate
Technologies’?

Appropriate technologies:

I arelow in cap:tal costs;

2 use loca materias whenever possible:

3 create jobs, employing local skills and labour;

4 are small enough in scale to be affordable by a small
group of farmers;

5 can be understood. controlled and maintained by vil-
lagers wherever possible. without a high level, of
Western-style education;

£ can be produced out of a small metal-working shop, if
not in avillage itself:

7 supnose that people can and will work together to
collectively Gring improvements to their communi-
ties, recogniz ag that in most of the world important
decisions art smade by groups rather than by individ-
uas:




8 involve decentralized renewable encrgy sources. such
as wind power. solar energy, water power. methane
gas. animal power and pedal-power (such as in that
highly efficient machine, the bicycle);
9 make technology understandable to thc people who
are using it and thus suggest ideas that ould be used
in further innovations:
10 are flexible so that they can continueio be used or
adapted to fit changing circumstances:
i* do not involve patents. rovalties. consultant fees, KenDarrow and
import duties, shopping charges, or financisi wizards: i‘CkrEaT‘; ”
practical plans can be okiained free or at low cost and ,nghngfogy
no further payment is involved. Sourcebook, i 978.

A Few Detinition: of Technology

Ky

A4

Alternative technology is the term u.zd to describe new types of
equipment or new organizational forn:s whichrepresent a viable alter-
native to the existing ‘main-stream’ technologies of today. Examples:
‘self-help’ housing schemes instead of convention! urban development
programmes, or small-scale organic farminginstead cf large-scale

energy-irnensrve cultivation technigues.

Appropriate technology (AT) is now recognized as the generic term for a
wide range of techncicgies charatterized by any one or several of thz
following features. low investment cost oer work-place, low capital
investment per unit of cutgiit, organizational smplicity, high adaptability
to a particular socigi or cultural envircnment, sparing use of natura
resources, low cost of fina! product or high potential for employment.
Capital-saving technology (CST! or iight-capital technology ({LCT}, a
concept pioneered by Congressman Clarence . Long of the US House
of Fieprescniatives and now widely used by the US Agency for Interna-
tional Development, is a technology characterized primarily by its low
cost in capital and the s:n =l Size of the investment needed to create a
job. Building roads with efficient labour-intensive methods embodies
light-capital technologies; building them with bulldozers =ind scrapers
does not.

Community technology !CT), a term widely used in the American
counterculture and by such writers as Karl Hess, is a smali-scale
technology which does not req:ire a complex infrastructure, which is
specificaly tailored to the needs and capabilities of small urban or rura
communities, and which seeks to foster community participation in the
decision-making processes. Examples. small-scale co-operative indus-
trial activities or decentralized water supply and waste disposal systems.
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Environmentally sound and appropriate technology (ESATI, a cor-
cept developed by the United Nations Envitonment Programme and
AmulyaK. Reddy of India, is an appropriate technology which is par-
ticularly well adapted to the local social and economic environment, and
which uses renewable rather than non-renewable resources. Examples
of ESATs in the energy field: biogas plants or biomass conversion
systems.

Hardware, a term borrowed from the computer industry and now widely
used by the AT community, is the physical embodiment of technology
tools, implements, machines, devices and equipments.

Intermediate technology (1T) is a technology which stands halfway
beiween traditional and modern technology. Intermediateness is a
relative notion: in Black Africa, the ox-drawn plough is a2n intermediate
technology (more sophisticated than the traditinnal hoe, but less
complex thar: the tractor) but in South-East Asia, ii can be considered as
a traditional technology. The concept of intermediate technology was
deveioped by t. + Schumacher, auihor of the best -seiling book Smia/ is
Beautiful.

Low-cost technology (LCT)is a technoiogy whose main feature is the
low cost of the final product or service, or the low cost of the investment
required to provide this product or service. Example. stabilization ponds
for sewage treatment.

Socialy appropriate technology (SATI) is a technology which is likely to
have beneficial effects on income distribution, employment, work
satisfaction, health and social relations. Example: a vaccine against
nalaria or schistosomiasis.

Soft technology (ST) is a technology which is well adapted to the local
cultural and social environment, which uses renewable rather than non-
renewable resources, and which does as little damage as possible to the
surrounding eco-system. Examples: windmills, small hydro-power
plants.

Software is the non-material dimensions of technology, e.g. knowledge,
experience, organizational forms, managerial tools, iiistitutional struc-
tures, legal provisions and financial incentives.

Village technology is small-scale technology aimed primarily at meeting
the basic needs of rural dwellers in the developing countries. This
concept was pioneered among others by the United Nations Children’s
Fund (UNICEF). Examples: sma!! scale on-farm storage systems for
food, low-cost dryers.

Nicolas Jéquier & Gerard Blanc, The Woild of Appropriate Technology, 1983.




One World Technology Se

\n important feature of an equilibrium economy will be a
hift of emphasis from big technology. as in today's indus-
rial and hyper-industrial economies. to the development
f advanced technologies of an appropriate form and
cale. More eftort will go into designing and producing
nachines and systems for individuals and small communi-
ies to use. These will be specifically aimed at helping
reople to meet more of their own household or local
1eeds in spheres such as food and agriculture, building.
epairs and maintenance of all kinds. leisure and enter-
ainment. and also energy and transport. More generally.
heidea that technology can be appropriate or inappropri-
ite will have a much greater influence than it docs today
— the idea being that technology ought to be goud to
wvork with. sparing its use of resources, produce a good
>nd product, and hc kind to the environment.

The idea that cepital-intensive technology is appropri-
ate for the advanced countries and intermediate techno- .. Robertson,
logy for the developing countrics will not apply in an The Sane
cquilibrivm world economy. Alternative, 1978.
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Except for some large sisal estates
and avery small number of commer-
cia coffee. tea and mixed farms,
Tanzanian agriculture has always
been based on technologicaly very
backward peasant production. The
farm implements were -— and indeed
to alarge extent till arc — the hand
hoe, the panga and the small uxe.
The farming system was that of shift-
ing agriculture — i.e. cultivating for a
year or two and then abandoning that
plot to the bush when its fertility de-
ned. The system and the tools werc
thusinherently inefficient. and viable
even at subsistence level only while
the population was living in scattered
homesteads and kept low by a high
mortality rate.

If there was to be any prospect for
economic and socia development.
thisstructure had to be changed. The
policy of villagization therefore
brought our people together in com-
munities which could be served by a
primary school. clean water and a
basic health service centre such as a
dispensary. In practice, when the vil-
lages were being established, too
much emphasis was sometimes given
to the size, which was best for the
provision of these socia services. and
not enough to the demands of maxi-
mizing  agricultural production:
where it is necessary we are trying to
correct these mistakes SO as to reduce
the distance between the shamba
farm and the home.

But also in practice (and contrary
to myth) farming was not ‘collecti-
vized” in the new villages. The pre-
dominant mode of production has
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continued to be the private peasant
holding. although amost all villages
aso have a village farm’. This is
either run by the village government
or owned co-operatively by avolun-
tary group Of the peasants who get
the proceeds from it. The form of this
village farm. and itssize. is democra-
tically determined by each village; it
varies very greatly from one place to
another. Our party does seek to
encourage each village to have a vil-
lace farm of at least 100 hectares. the
proceeds from which will help to pay
for village activities and develop-
ment, but only a minority of village
farms are yet asiarge as this.

Inevitably such i-e-locating has its
short-term costs. but taking the
country asa whole these were only
significant for yuuntity of output in
relation to the production of cashew-
nuts. The rcal constraint o
increased output commensurate With
the growing population and urban
economy has come from our failure
to move fast enough from the use of
hand implements to animal-drawn o1
other intermediate power tools. and
to belter seeds and/or cuitivation
practices.

Production incentives have to be
considered in ! ontext Of the
society in which they arc being
applied. and even in the context of
the world economy. The prices of
Tanzania's agricultural exports have
gone down in relation to the costs oOf
its imports — the capital goods and
raw materiais on which local manu-
facturing and even modernized agri-
cultural production depend. Yet it is




goods which the farmers wunt. not
money. Andaboeut 83 per cent ot
Tanzania’'s population live in the
rural aicas, they cannot be compic-
tely protected from the fall in our
natiorat income which has occurred
during the tast three or four years.
any more than they can be defended
against the effects of drought. flood-
ing. and other natural or political dis-
aster:< (such as the Amin war) which
have hit Tanzania since 1977. The
government, through its pricing and
tax policies. and through the pattern
of its expenditures. has tried to
reduce the burden on the rural areas
as much as possible. and certainly the
welfare of working people in the
urban areus has worsened relative to
that of rural dwellers. But ina period
of world recession. torcign cichange
shortage and domestic inflation, it is
not possible for an agriculturaily
dependent country t0 give positive
‘ncentives’ Lo farmers,  however
much the government might wish to
do so. Tanzania does try; the annual
fixed prices set for the most impor:-
ant food and exportcrops have now
for a number of years been increased
at, or in most cases above. the esti-
mated level of inflation.

Tanzania has always produced the
hulk of its own food. but its depen-
dence on primitive tools and rainfed
agriculture. and the growth in popu-
lation. have meant that the increased
iood output is not proportionate to
the rice in the population. Thke
government's ecndeavours to Improve
agriculturat methods and the avail-
ability of better seeds and tools are
expected to have an effect on ali out-
put. The recent policy statement will
help to ensure that it is everywhere
worth the peasant’s while to invesein
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improved fertility in the land he is
working:  covernment differential
pricing policy is designed to encour-
age food crops most appropriate to
different ecologic::l areas: reforms in
the marketing system should reduce
distribution and credit rigidities while
safeguarding the development of a
national food strategic reserve: and
many other reforms wre being made.
It is. however. too early to judge the
changes made in the very recent reas-
sessment of national policies N rela-
tion to agriculture.

Tradiionally  our  villages, and
even our cxtended families. lived and
worked on a basis of self-reliance
During the independence struggie
the nationalist movement aroused
the people to a wider corscivusness
of what they could themselves
achieve by their own activities. Thus
it was the people’s efforts. led by
TANU. which ied t 0o Tanganyika's
independence 1 N December 1961
(and Zanzibar’'s independence two
years later). It was also the TANU
Youth Leage and the Tanganyika
Parenis” Association (set up by
TANU) which began self-help adult
literacy classes and ‘bush-schools' for
the young children etc.

After independence there was a
tremendous upsurge of these “self-
help’ activities. Schools. dispensar-
les. community centres and other
buildings were erected by the people
themselves all over the country: so
much so that it became aecessary to
try to introduce greater planning into
these sponianeous efforts. because
teachers. medical personnel and
drugs. etc.. could nor be supplied to
provide service in the new buildings.
This kind of work. however, still con-
tinues. Even if the government now



often helps by providing the tin roof.
or the cement. or the craftsman for a
village schooal, etc.. it is very rarely
that the villagers do not themseives
provide the bulk of the labour and a
proportion of the costs. Indeed it is
only because of this continued ‘self-
reliance activity’ that universal prim-
ary education has become possible.
that 75 pe.r cent of our villages have a
skop, 4 per cent of the rural people
have #a easily accessisle clean water
supply. and that most of them have a
basic hedlth facility available within
five kilemetres.

Yet our ambitions have grown
much larger: many of the services
necde:d for a decent life in our vil-
lages. and for modernized agricul-
ture. better roads. etc., require a
level of technical expertise and an
input of capital which is not com-
monly available within the villages,
and is often no! available --or avail-
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able in sufficient quantities — within
the country.

Thisisafact of life, of our under-
development. And with this fact has
come the tendency of leadership to
down-play the importance and the
relevance of what we can do for our-
selves as they compaie the result with
the sophistication of othcr countries
manufactures offered for sale — or
on credit. It becomes a case of ‘the
best’ (judged in international terms)
being the enemy of *the good’. Those
lcaders who advocate carts or ani-
mal-drawn ploughs then find them-
selves accused of trying to ‘hold our
country back’. And the villager who
wants one ot these articles finds them
so difficult to obtain that he is often
forced to continue carrying goods on
his head and cultivating with the
hand-hoc.

Wher | said that the most serious
internal problem was the failure at all
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levels to understand the practic. and
principles of self-reliance. | vas
referring to the widespread results of
this leadership attitude. But the first
need. if a movement is to be
reversed, is to recognize it! This is
happening. Over the last three to
four years, the ever-increasing short-
age of foreign exchange and al the
goods which depend on it. and the
shortage cven of public credit. is now
having some effect — at al ievets,
Government and party officials are
becoming more realistic in drawing
up nationa plans and in the type ot
things they are encouraging the vil-
lages to plan and work for. The vil-
lagers and the urban workers are
themselves more confident and more
voca in pressing their demands for
goods which are relevant to their
needs.

Thus we are at last taking seriously
what are often called ‘intermediate

Gandhi on the Swadeshi
Movement

After much thinking, | have arrived
at a definition of ‘Swadeshi’ that per-
haps best illustrates my meaning.
Swadcshi is that spirit in us which
restricts us to the use and service of
our immediate surroundings to the
exclusion of the more remote. Thus.
as for religion, in order to satisfy the
requirements of the definition. | must
restrict myself to my ancestral reli-
gion. That is the use of my immediate
religious surrounding. If 1 find it
defective, | shouid serve it by purging
ii of its defects. In the domain of poli-
tics I should make use of the indige-
nous ingtitutions and serve them by
curing them of their proved defects.
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technology’ methods, for example.
by encouraging and helping with the
provision of simple animal-powered
agricuitural tools. the local making of
soap, the development of local pot-
tery, the use of bricks and tiles for
building, etc. Wc have much more to
do: not everyone is yet converted to a
realization that for- us the ‘best” will
often be quite different technically
from what it is for a developed
socicty. And we arc now handi-
capped in promoting, this change
because there is. generally speaking.
no mechanical tradition in our vil-
iages. and because cven the siinplest
tools usually have some small import
content even if it is only scrap iron -—
and the amount of anything which we
can buy from abroad decrcases year
by year. Howcver, we are and we will
k¢ moving from now on in the right
direction.

Julius Nyerere, The Cower. *933.
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In that of economic;; | should use
only things that are produced hy my
immediate neighbours and serve
those industries by making them
efficient and complete where they
might bc found wanting. It is sug-
gested that such Swadeska, if reduced
to practice. will lead to the millen-
nium. And as we do not abandon our
pursuits after the millennium,
because w: do not expect o reach it
within our times. so may we not
abandon Swadeshi, even though it
may not be fully attained for gener-
ations to come.

Let us briefly examine the three
branches of Swcdeshi as sketched




b
above. Hinduism has become a con-
servative religion and thereforea
mighty force. because of the Swa-
deshi spirit underlying it It is the
most tolerant because ii is non-prose-
fytizing, and ii iSas capabie of expan-
sion today as ii has been found to be
in the past. 11 has succeeded, not in
driving out. as | think ii has bcen
crroncously held. but in absorbing
Buddhism. By reason of the Swa-
deshi spit ii. a Hindu refuses to
change his refigion, not necessarily
because he considers ii to be ihr- best.
but because he knows that he can
complement  ii by introducing
reforms. And what | have said about
Hinduism 1S, Tsuppose. true of other
areat faiths of the world. only it is
held that it is specially S0 in the case
of Hinduism. Following out the Swa-
desiii spirit. {observe the indigenous
institutions and the village "pan-
chayat’ (council) holdme. India is
really a republican country. and ii is
because 11 1S that that ii has survived
every S h o c Kk hitherto delivered.
Princes and potentates. whether they
were Indian born or foreigners have
hardly touched the vast masses
except for collecting revenue. The
latter in their turn scem to have ren-
dered  unto Caesar what was
Cacsar’s, and for the rest have done
much as they have liked. ‘The vast
organization of caste answered not
on the religious wants of the com-
muniiy. hut ii answered to its politi-
cal needs. The villagers managed
their internal affairs through tke
caste system, and through ii they
dealt with any oppression from the
ruling power or powers. li is not
possible to deny of a nation that was
capable of producing the caste sys-
tem its wonderful power of organiz-
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ativit. One had but to attend the
great Kumbha Mela at Hardwar last
vear to know how skilful that organ-
ization must have been. which with-
out any seeming effort was able
effectively to cater for more than a
million pilgrim<. Yet ii isthe fashion
10 say that we lack organizing ability.
This is true. | fear. toaceviain
extent. of ihosc who have been nur-
tured in the new traditions. We have
laboured under a terrible handicap
owing to an amost fatal departure
from the Swadeshi spirit. We. the
educated classes. have received our
education through a foreign tongue.
We have therefore not reacted upon
ihc masses. We want to represent the
masses, but we faill. Theyv recognize
us not much more than ihev recog-
nix the English officers. Their hearts
are an open hook to neither. Their
aspirations are not ours. Hence there
is a break. And vou wiiness. not in
rcality. failure 1o organize but want
of correspondence between the rep-
reseatatives and represented. if dur-
ing the last fifty vears had we been
vducated through t h e vernaculars,
our elders and our servants and our
neighvours would have partaken of
our knowledge: the discoveries of a
Bose or « Ray would have been
houschold treasures as are i h ¢
Ramayan and Mahabharat. As ii is.
SO tar as the masses are concerned,
those great discoveries might as well
have been made by foreigners. Had
instruction in all the branches of
learning been given through the ver-
naculars. 1 make bold to say that they
would have been enriched wonder-
fully. The question of village sani-
tation. etc.. would have been solved
long ago. The village panchayats
would be now a living force in a




specia way., and India woutd almost
he enjoying self-government suited
to its requirements and would have
been spared the humiliating spectacle
of organized assassination on its
sacred soil. li is not too late to mend.
And you can help it you will, as no
other body or bodies can.

And now for ihc last divison of
Swadeshi. Much of the deep poverty
of the masses is due to the ruinous
departure from Swadeshi in the econ-
omic and industria life. If not an
aticle of commerce had been
brought from outside India. she
would hc today a land flowing with
milk and honey. But that was not to
be. We were greedy and so was Eng-
land. The conncction between Eng-
land and India was based clearly
upon an error. But she (England)
does not remainin Indiain error. li is
her declared policy that Indiais iobe
held in trust for her people. If this he
iruc. Lancashire must stand aside.
And if the Swadeshi doctrine is a
sound doctrine. Lancashire can stand
aside without hurt. though it may
sustain a shock for the time being. |
think of Swadeshi not as a boycaii
movement undertaken bty wav of
revenge. | conceive i as a religious
principle to be followed by all. 1 am
no economist. but. I have read some
treatises which show that England
couid easily become a self-sustained
country. growing all the produce she
needs. This may he an utterly ridicu-
lous proposition. and perhaps the
best proof that it cannot he true is
that England is onc of the largest
importers in the world. But India
cannot live for Lancashire or any
other country before she is abl:io
live for herself. And she can live for
herself only it she produces and is
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helped to produce everything for her
requirements. within her own bor-
ders. She need not be. she ought not
to he drawn into the vortex of m:d
and rumnous competition  which
breeds fratricide. jealousy and many
other evils. But who is to stop her
great millionaires from entering in to
the world competition’? Certainly nos
legislation. Force of public opinion.
proper education. however. can do a
great deal in the desired dircciion.
The handloom industry isn a dying
condition. ! took special care during
my wanderings last year to see as
many weavers as possible, and my
heart ached to find how much ihey
had lost. how families had retired
from this once flourishing and
honourable occupation. If we fallow
the Swadeshi doctrine. ii woulk!ise
your duty and mine to find out neigh-
bours who can supply our wants and
teach them to supply them where
they do not know how to proceed.
assuming that there are neighbours
who arc in want of healthy occupa
tion. Then everv village of India will
amost he a self-supporting and selt-
coniaincd unit. exchanging only such
necessary commodities with other
villages where they are not locally
producible. This may all sound non-
sensical. Well. India is a country of
nonsense. li is nonsensical to parch
one's throat with thirst when a kindly
Mohammedan is ready to offer pure
water ¢ drink. And yet thousands of
Hindus would rather die of thirst
than drink water from a Mohamme-
dan household. These nonsensical
men can also, once they are con-
vinced that their religion demands
that they should wear garments
manufactured in India only and eat
food only grown in India. decline to




wear aty other clothing or eat any
other food. Lord Curzon set the
fashion o1 tea-drinking. And that
pernicious drug now bids fair to
overwhelm the nation. It has already
undermined the digestive apparatus
of hundreds of thousands of men and
women and constitutes an additional
tax upon their dender purses. Lord
Hardinge can set the fashion for Swa-
deshi, and almost the whole of India
will forswear foreign goods. Thereis
averse in the Bhagavad Gita., which
freely rendered. means masses follow

munity were to take the Swadeshi
vow, even though it may for a time
cause considerable inconvenience. |
hate legidative interference in any
department of life. At bet, it is the
lesser cvil. Burt | would tolerate. wel-
come. indeed plead for a stiff protec-
tive duty upon foreign goods. Natal.
a British Colony. protected its vugar
by taking the sugar that came from
another British coiony, hlauritius.
England ha; sinned against India by
forcing frec trade upon her. It may
have been food for her. hut it has

the classes. It is easy to undo the evil
of the thinking portion if the com-

been poison for this country.

M.K. Gandhi, Speeches and Writings of M.K. Gandhi, 1919.

Mass Production or
Production by the Masses?

As Gandhi said. the poor of the world cannot he helped
by mass production, only by production by the masscs.
The system of mass production. tased on sophisticated,
highly capita-intensive. high energy-input dependent.
and human labour-saving technology. presupposes that
you arc alieady rich. for agreat deal of capital investment
IS needed to establish one single workplace. The system of
production by the masses mobilizes the priceless resources
which are possessed by all human beings. their clever
brains and skilful hands, and supports them with first-class
tools. The technology of mass production is inherently
violent. ecologically damaging, self-defeating in terms of
non-renewabie resources. and stultifying for the human
person. The technology of production by the masses,
making use of the best of modern knowledge and exper-
lence. is conducive to decentralization. compatible with
the laws of ecology. gentle in its use of scarce resources.
and designed to serve the human person instead of making
him the servant of machines. | have named it intermediate
technology to signify that it is vastly superior to the primi-
tive technology of bygone ages but at the same time much
simpler. cheaper and freer than the super-technology of
the rich. One can aso call it self-help technology, or
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democratic or people’s technology — a technology 10 ¢ ¢ o umacher
which everybody can gain admittance and which is not g,z s Beautiful

reserved to those already rich and powerful.

The New Paradigm of Work

The dominant paradigm of work in Western Europe and
North America in the nineteenth and twentieth centuries
emerged from the individualist, puritan ethic which was
generated by the Reformation and confirmed by the
industrial revolution. As that period of history comes to
an end. will we go hack to pre-industrial or pre-Reforma-
tion paradigins of work? | do not think so, at least not
exactly.

The new paradigm of work will, | believe. owe quiie a
lot to what Schumacher has called Buddhist economics.
He says that the Buddhist point of view takes the function
of work to be threefold: to give a man a chance to utilize
and develop his faculties; to enable him to overcome his
cgo-centredness by joining with other people in a common
task; and to bring forth the goods and services needed for
a becoming existence. Thisis not unlike William Morris's
view that ‘a man at work, making something which he
feels will exist because he is working at it and willsit. is
exercising the energies of his mind and souias well as of
hisbody....1f wc work thus we will be men. and our days
will be happy and eventful’. But | believe that both Schu-
macher and Wiiliam Morris underestimated the signifi-
cance Of increasing economic equality between men and
women, and therefore also the centrally important change
that will probably take place in our relative valuation of
paid and unpaid work.

I suggest that the new paradigm of work which is now
emerging will see work as something which every human
being should be able to take satisfaction in doing. Work.
whether paid or unpaid, will signify those activities which
are undertaken to satisfy human needs — one’'s own and
other people's; and those needs will be assumed to include
the higher level needs for love, esteem and personal
growth a< well as the basic needs for food. clothing, shel-
ter and safety. Work will no longer be regarded as a chore
— as something to be endured by the less fortunate (like
the daves in ancient Greece), to be shirked whenevei
possible. and ultimately to be abolished by automation. It
will no longer be regarded as a job. to be created and pre-
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served. counted and recorded. for its own sake. In a sane.
humane. ecological society work will be necessary and
desirable activity which confirms people in the knowledge

James Robertson,
The Sane
Alternative, 1978.
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The above title may strike some of
my readers as strange. It is assumed
by most people nowadays that all
work is useful, and by most well-to-
do people that all work is desirable.
Most people, well-to-do or not,
believe that. rven when a man is
doing work which appears to be use-
less. he is earning his livelihood by it
— hc is ‘employed’, as the phrase
goes,; and most of those who are well-
to-do cheer on the happy worker
with congratulations and praises, if
he is only ‘industrious enough and
deprives himself of all pleasure and
holidays in the sacred cause of
labour. In short, it has become an
article of the creed of modern mora-
lity that al labour is good in itself —
a convenient belief to those who live
on the labour of others. But as to
those on whom they live, | recom-
mend them not to take it on trust, but
to look into the matter alitii.
deeper.

Let us grant, first, that the race of
man must either labour or perish.
Nature does not give us our liveli-
hood gratis; we must win it by toil of
some sort or degree. Let us see, then,
if she does not give us some compen-
sation for this compulsion to labour,
since cer.ily in other matters she
takes care to make the acts necessary
to the continuance of life in the indi-
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of their own worth, which confirms the meaning of their
relationships with other people, and which confirms their
unity with the natural environment in which they live.

Useful Work Versus Useless Toil

vidual and the race nO! only endur-
able, but even pleasurable.

Y ou mav be sure that she does so.
that it is of the nature of man, when
he is not diseased. to take pleasurein
his work under certain conditions.
And, yet, we must say in the teeth of
the hypocritical praise of al labour.
whatsoever it may bc, of which |
have made mention. that there is
some labour which is so far from
being a blessing that it is a curse; that
it would be better for the community
and for the worker if the latter were
to fold his hands and refuse to work,
and either die or let us pack him off
to the workhouse or prison -which
you will.

Here. you see, are two kinds of
work-one good. the other bad; one
not far removed from a blessing, a
lightening of life; the other a mere
curse, aburdento life.

What is the difference between
them, then? This. one has hope in it.
the other has riot. It is manly to do
the one kind of work, and manly also
to refuse to do the other.

What is the nature of the hope
which, when it is present in work.
makes it worth doing?

It is threefold, | think — hope of
rest, hope of product, hope of plea-
sure in the work itself; and hope of
these also in some abundance and of




good quality; rest enough and good
enough to be worth having; a product
worth having by one who isncither a
fool nor an ascetic; pleasure enough
for al of usto be conscious of it while
we are at work: not a mere habit, the
loss of which we shall fecl as a fidgety
man feels the loss of the hit of string
he fidgets with.

| have put the hope of rest first
because it is the simplest and most
natural part of our hope. Whatever
pleasure there isin some work, there
is certainly some pain in al work, the
beast-like pain of stirring up our
slumbering energies to action, the
beast-like dread of change when
things arc pretty well with us: and the
compensation for this animal pain in
animal rest. We must fecl while we
are working that the time will come
when we shall not have to work. Also
the rest, when it comes, must be long
enough to alow us to enjoy it; it must
be longer than is merely necessary
for us to recover the strength we have
expended in working, and it must be
animal rest also in this; that it must
not be disturbed by anxiety, else we
shall not be able to enjoy it. If we
have this amount and kind of rest we
shall. so far, be no worse off than the
beasts.

As to the hope of product. | have
said that Nature compels us to work
for that. It remains for usto look to it
that we do really produce something,
and not nothing, or at least nothing
that we want or are allowed to use. If
we look to this and use our wills we

shail, so far. be better than machines.

Tiie” hope of pleasure in the work
itself: how strange that hope must
seem to some Of my readers — to
most of them! Yet | think that to all
living things there is a pleasure in the
exercise Of their cnergics, and that
even beasts rgjoice in being lithe and
swift and strong. But a mart at work,
making something which he feels will
exist because he is working at it and
wills it, is exercising the encrgics of
his mind and soul as well as of his
body. Memaory and imagination help
him as hc works. Not only his own
thoughts. but the thoughts of the
men of past ages to guide his hands,
and, as part of the human race. he
creates. If we work thus we shall be
men. and our days will he happy and
eventful,

Thus worthy work carries with it
the hope of pleasure in rest. the hope
of the plcasurc in our using what it
makes. and the hope of pleasure in
our daily creativeskill.

All other work but this is worth-
less; it is daves work — mere toiling
to live, that we may live to toil.

‘Therefore, since we have, as it
were, a pair of scales in which to
weigh the work now done in the
world, let us use them. _et us esti-
mate the worthiness of the work we
do, after so many thousand years of
toil, so many promises of hope
deferred. such boundless exultation
over the progress of civilization and
the gain of liberty.

William Morris, Usefuf W'ork Versus Useless Toif, 1885

No race can prosper till it learns there is as much dignity in tilling a field as
in writing a poem. — Booker T. Washington
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2 CRITICISMS AND REJOINDERS

Since the idea of interniediate tech-
nology wus tirst put forward, a
number of objections have been
raised. The most immediate objec-
tions arc psychological: ‘You are try-
ing to withhold the best and make us
put up with something inferior and
outdated’. This is the voice of those
who are not in need, who can help
ithemselves and want to be assisted in
reaching a higher standard of living
at once. It is not the voice of those
with whom we are here concerned,
the poverty-stricken multitudes who
lack any rcal basis of existence.
whether in rura or in urban areas.
who have neither ‘the best’ nor ‘the
second best” but go short of even the
most essential means of subsistence.
One sometimes wonders how many
‘development economists have any
real comprehension of the condition
of the poor.

There are economists and econo-
metricians who believe that develop-
ment policy can be derived from
certain alegedly fixed ratios. such as
the capital/output ratio. Their argu-
ment runs as follows. The amount of
available capital is given. Now. you
may concentrate it on a small number
of highly capitalized workplaces, or
you may spread it thinly over alarge
number of cheap workplaces. 1t you
do the latter, you obtain less total
output than if you do the former; you
therefore fail to achieve the quickest
possible rate of economic growth.
Dr. Kaldor, for instance, claims that
‘research has shown that the most
modern machinery produces much
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Entertaining Objections

more output per unit of capital
invested than less sophisticated
machinery  which employs more
people”. Not only ‘capital’ but ulso
‘wages goods' are held to he a given
quantity. and this quantity deter-
mines ‘the limits on wages employ-
ment in any country at any given
time'.
If we can employ only a limited
number of people in wage labour.
then Ict us employ them in the
most productive way. so that they
make the biggest possible contri-
bution to the national output,
because that will also give the
quickest rate of economic growth.
Y ou should not go deliberately out
of your way to reduce productivity
in order to reduce the amoeunt of
capital per worker. This seems to
me nonsense because you may find
that by increasing capital per
worker tenfold you increase the
output pecr worker twentyfold.
There is no question from every
point of view of the superiority of
the latest and more capitalistic
technologies.

The first thing that might be said
about these arguments is that they
are evidently static in character and
fail to take account of the dynamics
of development. To do justice to the
real situation it is necessary to con-
sider thereactici.s and capabilities of
people, and not confine oneself to
machinery or abstract concepts. As
we have seen before. it is wrong to
assume that the most sophisticated




equipment, transplanted into a n
unsophisticated environment. will be
regularly worked at full capacity, and
if capacity utilization is lo-w. then the
capital/output ratio is aso low. It is
therefore fallacious to treat capital/
output ratios as technological facts.
when they are so largely dependent
on quite other factors.

The question must be asked. more-
over, whether there is such alaw. as
Dr.Kaldor asserts. that the capital/
output ratio grows if capita is con-
centrated on fewer workplares. NO
one With the slightest industriui
cxpericnce would ever claim to have
noticed the existence of such a‘law’.
nor is there any foundation for it in
any science.  Mechanization  and
automation arc  introduced  to
increase the productivity of labour,
i.¢. the worker/output ratio. and
their effect on the capital/output
ratio may just as well be negative as it
may be positive. Countless ¢xamples
can be quoted where advances in
technology climinate workplaces at
the cost of an additional input of
capital without affecting the volume
of output. It istherefore quite untrue
to assert that a give n amount of capi-
tal invariably and necessarily pro-
duces the biggest total output when it
Is concentrated on the smallest
number of workplaces.

The greatest weakness of the argu-
ment, howcvcr, lies in taking ‘capital’
— and even ‘wages goods — as
‘given quantities in an under-
employed economy. Here again. the
static outlook inevitably leads to
erroneous conclusions. The central
concern of development policy must
be the creation of work opportunities
for those who. being unemployed,
are consumers -- on however miser-
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able a level — without contributing
anything to the fund of either ‘wages
goods or ‘capital’. Employment is
the very precondition of everything
else. The output of an idle man is nil.
whereas the output of even a poorly
equipped man caa be a positive con-
tribution. and this coatribution can
be to ‘capital’ as well as to ‘wages
goods'. The distinction between
those two is hy no means as definite
as the econometricians arc inclined
to think. because the detinition ot
‘capital’ itself depends decisively on
the tevel of technology cmploycd.
Letus consider a very simple
example. Some earth-moving job has
to be done in an area of high unem-
ployment. Therc is a wide choice ot
technologies. ranging from the most
modern earth-moving equipment to
purely manuat work without tools of
any kind. The ‘output is fixed by the
nature of the joh. and it is quite clear
that the capital/outpat ratio will be
highest, if the input of ‘capita’ is
kept lowest. If the job were done
without any tools. the capital/output
ratio would be infinitely large. but
the productivity per man would be
exceedingly low. If the job were done
at the highest level of modern tech-
nology. the capital/output ratio
would he low and the productivity
per man very high. Neither of these
extremes is desirable. and a middle
way has to be found. Assume some
of the unemployed men were first set
to work to make a variety of tools.
including wheel-harrows and the
Like, while others were made to pro-
duce various ‘wages goods' . Each of
these lines of production in turn
could be based on a wide range of
different technologies. from the sm-
plest to the most sophisticated. The




task in every case would be to find an
intermediate  technology  which
obtains a fair level of productivity
without having to reson to the pur-
chase of ¢xpensive and sophisticated
equipment. The outcome of the
whole venture would he an economic
development going far beyond the
completion of the initial earth-mov-
ing project. With « total input of
‘capital’ from outside which might be
much smaller than would have becn
involved in the acquisition of the
most modern earth-moving equip-
ment, and an input of (previously
unemployed) labour much greater
than the ‘modern’ method would
have demanded, not only a given
project would have been completed,
but a whole community would have
been set on the path of development.
I say, therefore, that the dynamic
approach to development, which
treats the choice of appropriate.
intermediate technologies as the cen-
tral issue. opens up avenues of con-
structive action, which the static.
econometric approach totally fails to
recognize. This lcads to the next
objection which has been raised
against the idea of intermediate tech-
nology. It is argued that all this might
be quite promising if it were not for a
notorious shortage of entrepreneur-
ial ability in the under-developed
countries. This scarce resource
shouid therefore be utilized in the
most concentrated way. in places
where it has the best chances of suc-
cess, and should be endowed with the
finest capital equipment the world
can offer. Industry, it is thus argued,
should be established in or near the
big cities, in large integrated units.
and on the highest possible level of
capitalization per workplace.
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The argument hinges on the
assumption that ‘entrepreneurial abi-
lity isa fixed and given quantity. and
thus again betrays a purely static
point of view. It is. of course. neither
fixed nor given. being largelv a func-
tion of tho technclogy to be
employed. Men quite incapable of
acting as cntreprencurs on the ievel
of modern technology may nonethe-
less be fully capable of making a suc-
cess of a small-scale enterprise set up
on the basis of intermediate techno-
logy — for reasons already explained
above. Infact. it scems to me that rhe
apparent shortage of entreprencurs
in many developing countries today
Is precisely the result of the ‘negative
demonstration cftect” of a sophisti-
cated technology intiltrated into an
unsophisticated environment. The
introduction of an appropriate. inter-
mediate technology would not he
likely to founder on any shortage of
entreprencurial ability. Nor would it
diminish the supply of entreprencurs
for enterprises in the modern sector:
on the contrary. by spreading tami-
liarity  with systematic, technical
modes of production over the entire
population. it would undoubtedly
help to increase the supply of the
required talent.

Two further arguments have been
advanced against the idea of interme-
diate technology — that its products
would require protection within the
country and would be unsuitable tor
export. Both arguments are based on
mere surmise. In fact a considerable
number of design studies and cost.
ings. made for specific products in
specific districts. have universally
demonstrated that the products of an
intelligently  chosen  intermediate
technology could actually be cheaper




than those of modern factories in the
nearest big city. Whether or not su<ii
products could be exported is an
open question; the unemployed are
not contributing to exports now, and

E.F. Schumacher, Smaif is Beautiful. 1973.

Appropriate Technology,

the primary task is to put them to
work so that they will produce useful
goods from local materials for local
USC.
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Technological Dependence and the
Technological Gap

The idea of appropriate technology
sometimes meets with the criticism
that it carries a thinly veiled neo-col-
onial implication — an implication
that the existing. modern, efficient
technology 1S not right for the devel-
opingcountries. whichshould be satis-
tied with something inferior. second-
best, iess cflicient. This is a serious
reaction which meritscareful study.
To begin with, one rnust recognize
that there is an clement of truth in
this objection. If the situation is such
that all technological power is con-
centrated in the rich countries. and
that therefore the only efficient tech-
nology developed and existing is the
capital-intensive and sophisticated
technology. then it is quite true that
the use of this technology is inevi-
table, even though it may not be
ideally suited to the needs and
requirements of developing coun-
tries. Its superior efficiency would
outweigh its inappropriateness. In
that case, it is very proper that all
efforts he concentrated on achieving
a transfer of this modern technology
under the best possihle conditions.
free of undue restrictions and involv-
ing the least possible drain of other
resources. That certainly is the situ-
ation in certain sectors (for example.
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oil refineries or atomic energy instal-
Intions) where safety and precision
and other related product require-
ments are supreme. Bot those who
advocate appropriate technology.
while quite ready to admit that such
areas exist, would argue; (a) that this
IS not the Situation in all or most sec-
tors of the economy; and (h) that
even where it does exist it is only a
second-best solution for the develop-
ing countries. The best solution
would he to develop a technology
which is at once efficient and modern
and yet Dbetter geared to the
resources and requirements of devel-
oping countries.

Those who are suspicious of the
idea of an appropriate technology
sometimes also arguc as follows:
‘The industrialized countrics are rich:
they use a modern. sophisticated,
capital-intensive technology; ergo.
they must he rich because they use
this particular technology’. If the
idea is put in this form, the error in
the reasoning will spring to the eye.
The industrialized countries are not
rich because they use a capital-inten-
sivc technology. On the contrary,
one could argue that if in the early
stages of their industrial revolutions
the industrialized countries had tried



to use the technology which they
rightly use today they would never
have become as rich as they are now
(although this is a hypothetical argu-
ment that cannot be proved onc way
or the other). The industrialized
countries are not rich because they
use the sophisticated, capital-inten-
sive technology; the line of causation
is the other way round. They use the
capital-intensive technology -— and
rightly so-because they are rich.

'I'he suspicion of appropriate tech-
nology is increased when the pro-
posal takes the form of suggesting an
intermediate technology. In fact, the
appropriate technology in a number
of important respects, such as capital
intensity.  will . be intermediate
between the traditional technology
now prevailing over the activities of
most people in developing countries
and the modern, capital-intensive
technology widely prevailing in the
industrialized countries. Rut the idea
of ‘intermediate technology’ can be
misinterpreted as suggesting a tech-
nology which is intermediate in
efficiency between the low efficiency
of present traditional technologies
and the high efficiency of modern
technology. This is not in the mind of
those who use the term ‘intermediate
technology’, they rightly emphasize
that the intermediate technology
they advocate is in fact the most
efficient for the circumstances of
most developing countries. All the
same, it is preferable to speak of
‘appropriate technology’ rather than
‘intermediate technology’.

The criticisms of appropriate tech-
nology may be further alayed by
emphasizing that it is a transitional
policy and not a permanent policy.
As developing countries succeed in
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achieving development. their factor
proportions will become more similar
to those of the industrialized coun-
tries. and the difference in the tech-
nologies appropriate for the two
groups of countries will diminish and
perhaps tinally disappear. One can
say that the purpose of those who
emphasize that the technology
appropriate for developing countries
I s different f r o m the technology
appropriate for rich industrialized
countries is precisely to make their
own statement redundant. As devel-
opment is successfully achieved by
means of appropriate technology, the
need for a different appropriate tech-
nology for developing countries will
gradualy disappear.

Again, the critics of the concept
sometimes argue that it in effect
establishes two different standards
and will therefore create and per-
petuate a ‘technological gap’. Thisis
a misconception. The gap exists in
the fact that some countries are poor
while other countries are rich. The
task is to reduce or eliminate this gap
— the economic gap. Different tech-
nologies will serve to reduce the
economic gap and hence, ultimately,
to eliminate the need for different
technologies, as just argued. If we
misdefine the problem by declaring
that the gap is a technological gap,
and then try (disregarding the econ-
omic gap) to apply exactly the same
technology to the two groups of
countries, the real economic gap will
widen further instead of narrowing.
Thus, to say that the application of
appropriate technology perpetuates
the gaps between rich and poor coun-
tries is a travesty of the true position.

H. Singer. Technologies for Basic Needs.
1977.




Underdeveloped Technology?

There are two themes running
through Emmanuel’s book (Arghiri
Emmanuel: Appropriate .r Underde-
veloped Technology. 1982} the first
concerns of the multinationals in
economic development; the second,
an assessment of appropriate techno-
logy. In general Emmanuel believes
that the most advanced and capital-
intensive technology is also the tech-
nology which maximizes output, and
consequently is in the best interests
of the developing countries. He aso
believes tha. the multinational com-
panies are the most effective mech-
anism for transferring advanced
country technology and tierefore
should be welccmed as a medium of
development, not criticized as a
cause of underdevelopment. Advo-
cates of intermediate technology —
Schumacher, Latham-Koenig and
McRobie — are criticized for a short-
sighted view. putting jobs before out-
put: ‘the goal is not to put people to
work, cost what it may, but to give
them something to eat’.

Emmanuel’s book contains a con-
siderable number of logical errors,
factual mistakes and miseading com-
parisons. Moreover, there are no
arguments which have not been
heard before, either with respect to
multinational companies (MNCs) or
appropriate  technology (AT).
Nonetheless, the book must be taken
seriously. Emmanuel is a dis-
tinguished writer and thinker, who is
likely to have considerable influence.
He writes with a misleading confi-
dence — one would say dogmatism
— and apparent clarity, which makes
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his arguments persuasive. In my
view, these arguments are seriously
flawed and his conclusions incorrect
with respect to both the major
themes.

Accepting that developing ccun-
tries need advanced-country techno-
logy, it does not follow that MNCs
are the most effective vehicle of tech-
nology transfer as Emmanuel clams.
Countries can  and do acquire
advanced-country technology in a
variety of ways, many of which break
down ihe package and separate
acquisition of technology from
finance and ownership of resources.
Such arm’s-length acquisition of
technology has much to recommend
it, because it permits countries to
avoid many of the adverse effects of
MNC activities. for example. the
inhibiting effects on local learning,
the close influence of MNCs on
government policies. the poor terms
the developing country tends to
receive, the tax allowance, and the
often devastating effects on con-
sumption patterns. Emmanuel
ignores each of these effects. He cites
the cases of Japan, of South Korea,
and of Tawan as examples of suc-
cessful use of advanced-country tech-
nology, but ignores the fact that
these countries have, to a large
extent, acquired their technology at
arm’s length rather than directly
through MNCs, and have therefore
managed to get the best out of the
technology, without suffering its
worst effects.

Appropriate technology is dis-
missed by Emmanuel for putting jobs




before output and income. The
attack is misconceived because the
appropriate technologies advocated
do not do this: they maximize
employment and output. Lack of
research in the area of ATs has
undoubtedly meant that in many
areas efficient appropriate tech-
niques are non-existent. This is pre-
cisely why groups such as ITDG were
established: their activities consist in
developing and promoting efficient
ATs which increase output as well as
jobs. Many examples could be cited
from cement production to sugar
processing, egg tray manufacture to
windpower. The argument for appro-
priate technology is not that jobs
should be put before output, but that
techniques can be developed which
promote both. The need for such
development arises from the distort-
ing effects of advanced-country tech-
nology in many  countries.
concentrating investment resources
on a minority, leaving the great
majority in conditions of unemploy-
ment or underemployment, with
minimal incomes. AT is intended to
raise productivity and incomes out-
side the advanced technology sector
and so to extend the benefits of
development throughout the popula-
tion. In many countries, there is no
effective redistribution of income, sO
that while capital-intensive tech-
nigques may raise incomes, they do
not give the many poor ‘something to
eat’. The only effective way of raising

the incomes of the poor is to raise
their ability to earn income: appro-
priate technology is designed to help
secure precisely that. The objective
of AT is to raise the incomes of the
poor; the technologies and jobs are
vehicles to achieve this, not ultimate
objectives.

Again. Emmanuel cites the cases
of South Korea and Taiwan to show
that advanced technology works. He
is right to consider them as generally
successful, but what thev show is
rather different. In these countries.
more labour intensive technologies
were selected, and many advanced-
country techniques were adapted to
the specia conditions of the coun-
tries, while rura technologies were
also widely introduced. In these
countries. then, the benefits of
growth were widely spread, to a con-
siderable extent because of the care-
ful selection of more appropriate
technologies. The Latin American
countries provide examples of near
‘pure’ use of advanced-country tech-
nology, using the MNC as the mgjor
vehicle of iransfer (the combination
advocated by Emmanuel). Among
these countries. output generally
grew quite fast. but its benefits were
mainly confined to the upper income
groups. the poor remained poor,
unemployed or underemployed, and
their numbers increased. Emma-
nuel’s chosen strategy did not suc-
ceed in giving them sufficient to eat.

Frances Stewart Appropriate Technology 1983

There should be no place for machines that concentrate power in a few
hands and turn the masses into mere machine minders. — Mahatma Gandhi |
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New Wine in Old Wineskins

Appropriate technology is the latest. or one of the latest.
strategies devised to soothe the socia conscience of the
affluent countries, which do not cease to protcst against
the enormous human suffering that economic uiiderdeve-
lopment perpetuates — suffering that cohabiis in this
world with exaggerated and, so to speak, insulting luxury.

What has occurred for decades can be likened to new
wine being poured into old wineskins. new technol ogical
strategies being poured into the same old, dependent,
autocratic social structures of most underdeveloped coun-
tries. Unléss deep-rooted changes in the socia structures
of the developing countries take place and are accompa-
nied by fundamental changes in the attitudes of the devel-
oped ones. al partial strategies — basic needs. mass
education. fertility control, ‘sites and services, ‘the green
revolution’. and others — are doomed to have only
limited success. Let us face the facts. All these strategies
have been tried before, in one form or another. in the past
twenty-five years. In fact. we have hardly any new solu-
tions for the 1980s. Not even the wine is new. What in
most cases is missing is the determination to act. Both
local and international powers and decision centres (such
as the Pentagon. ITT and the like) are unwilling to change
radically a social structure that is cumulatively beneficial
to a handful of people but that inexorably damages the
vital chances of the mgjority and is at all times compliant
with the economic interests of the developed countries. It
is, however, extiemely difficult to generate this determi-
nation to change in aworld that isstillstrained by the fear
of communism and still owes its prosperity to the present
international division of labour.

Luis de Sebastian
in J. Ramesh and
C. Weiss,
Mobilizing
Technolcy for
World
Development.
1979.
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Political and Technological
Change

The main conclusion that wc must
draw is that, to the extent that tech-
nology becomes not only a function
of but in fact an integral part of the
dominant political interests. it is
impossible to think in terms of tech-
nological change unless we are simul-
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taneously prepared to consider the
need for social and political change.
Indeed, it is only through politica
change, and in particular through
achieving liberation from the econ-
omic and political shackles of a domi-
nant class, that the possibility of



significant technologica change can
emerge. The category of ‘inappro-
priateness’ in technology, as that of
underdevelopment in general, is the
inevitable function of a world trade
system that reinforces the supremacy
of the united interests of foreign capi-
tal and an indigenous €lite: techno-
logy becomes one of the prime means
by which this supremacy is main-
tained.

Within this perspective, we see
clearly why intermediate technology.
although in principle admirably
suited to the conditions prevailing in
the traditional sector of the economy
of many underdeveloped countries,
is unlikely to be successfully applied
in practice unless accompanied by
the necessary structural political
changes. These changes are not
merely of a cosmetic and superficial
nature, but reach to the heart of the
political systems of the under-
developed countries. They therefore
relate as much to changes in the
modern sector as to those demanded
by the traditional sector, if a Situation
in which the two sectors work in co-
operation is to be substituted for the
present one in which the one domi-
nates and suppresses the other.

To take a specific example. sup-
porters of intermediate technology
often point to China as an example of
a relatively underdeveloped country
in which a pattern of dual develop-
ment embracing both modern and
traditional sectors of the economy
has been achieved. There are many
instances of ways in which the
Chinese have been able to use human
labour to carry out tasks that would
have been mechanized in the West,
and Chinese technology is frequently
referred to as a prototype of genuine
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intermediate  technology. | t s
important to realize. however. that
this has only been achieved since the
People's Revolution in 1948, and in
particular since the Great Leap For-
ward that began at the end of the
1950s. during which the Chinese
broke with their Soviet technical
advisers and mao Tse Tung first put
forward his ‘waking on two legs
strategy for industrial and technolo-
gical development. This strategy
refers to the technique of combining
agricultural with industrial develop-
ment, new with traditional produc-
tion techniques. and small-scale
labour-intensive local industry with
large-scale capital-intensive modern
industry. Much of China s advanced
technology was originaly imported
from the Soviet Union, Japan and
Europe. and it has heen estimated
that, next to the US and the USSR,
China must soon he considered as the
third most important technological
power in the world.

How relevant is China's ¢xper-
ience to the situation of other under-
developed countries, faced with a
similar set of initial conditions? It is
important to stress that science and
technology in China cannot he exam-
ined apart from the social, economic,
political and ideological setting in
which they are pursued. it has been
pointed out that Chinese planners
have set about solving the type of
problems now faced by many devel-
oping countries by imposing social
controls which policy-makers in
other societies may not have access
to. These range from controls on pat-
terns of consumption and the level of
real wages to the redistribution of
income on egalitarian grounds. They
are closely tied to the structure of



political power and the social objec-
tives of those responsible for policy-
making. It appears to be the non-
competitive structure of the Chinese
economy which enables the sharing
of technology and technological
know-how between enterprises, and
the protection of the markets of
small-scale industries.

Other countries in which an inter-
mediate technology has already
become an important part of official
development strategy are Cub:: and
North Vietnam. Achievements Of
North Vietnamese scientists and
technologists, for example, working
under war conditions and on severely
limited resources, range from the

development of an efficient transport
system based mainly on bicycles, to
the breeding of various water plants
for use in flooded fieids as an alterna-
tive to chemical methods of nitrogen
fixation. The distinctive feature of
these countries is that they have
created. often only after bitter strug-
gle. an economic system based on a
planned, rather than a market. econ-
omy. This would appear to substan-
tiate the suggestion that any
aiternative to the advanced techne-
logy that characterizes the industria-
lized countries. presents a political as
much as a technological challenge to
the existing economic system.

David Dickson, Alternative Technofogy, 1974

Not Revolution.....but Changing

We have had cases where people in
big industry tried to oppose AT. But
they were haf-hearted. We haven't
met great opposition -- but that may
be a function of the fact that the
movement is till very small. Even
S0. our experience IS that a number
of governments have done fantastic
work without great upheavals. Look
at what India has done. She has
reserved a whole range of products
for the small-scale sector to produce,
and made credit much easier to get.
Nobody has raised great political
screams about this. The Indians have

George McRobie, Ceres, 1983.

/’b"(’r »
the Rules

demonstrated that you can begin to
change the rules of the game within
the existing structure. These are
steps towards my ideal. everybody’s
idcal, of nonviolent revolutions.
Where you have particular types of
structure, as used to be the case in
Ethiopia and Iran, where the struc-
ture itself was violent toward the
people. there is no chance for non-
violent change. But where you've got
a relatively open political structure.
there are lots of things that can be
done within that to make it easier for
the poor to help themselves.

Development does not start with goods: it starts with people and their edu-
cation. organization and development. — E. F. Schumacher |
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3 NEW DEVELOPMENT THEORIES
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It is now becoming increasingly clear
that conventional development strat-
egies which emphasize the growth of
gross national product per se, without
at the same time inquiring into the
pattern ot growth which determines
its fruits, do not, in most developing
countries, alleviate mass poverty and
unemployment. What has happened
in many cases is that through conven-
tional growth strategies the fruits of
growth have been concentrated in
the hands of a small privileged
minority and have not reached the
bulk of the population. One of
the factors which seems to have con-
tributed to the perpetuation of
poverty is that rapid growth has
occurred in the small modern sector
of the economy using most advanced
imported technology. This growth
has not spilled over into the rural tra-
ditional and urban informal sectors.
In fact, quite often growth in the
modern sector has occurred at the
expense of these sectors. Technologi-
cal progressin the former often does
not lead to the raising of technologi-
cal levelsin the latter.

If past patterns of development
have not yielded the desired resullts,
there is clearly a need for current
development strategies to be reor-
iented towards the elimination of
poverty and the unemployment and
the fulfilment of basic needs. These
three elements are all inter-related.
Both unemployment and underem-
ployment prevent the majority of the

Appropriate Technology and

Basic-Needs Strategy
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population in developing countries
from having access to minimum per-
sonal consumption needs such as
adequate food and shelter, and to
minimum social services such as
water, education. saniiation. medical
facilities and transport. Thus the
technology required for a basic-needs
strategy in a developing country must
concentrate more than in the past on
meeting the requirements of the
small farmer. small-scale rural indus-
try and the informal sector producer.
Such » strategy calls for, and is in
turn supported hy, a special kind of
appropriate technology: a technology
which differs from that developed in
the industrialized countries by the
industrialized countries and for the
industrialized countries even more
than the difference in factor propor-
tions would require. This is so
because under a basic-needs strategy
technology must bear the double bur-
den of adapting existing or imported
new technology to the general situ-
ation of the developing country and
of underpinning the redistribution of
icomes which goes with a basic-
needs strategy. For this reason it
might be called a ‘doubly appropri-
ate’ technology. It can safely be
assumed that a ‘doubly appropriate’
technology must contain a greater
element of technological innovation
(although possibly based on pre-
existing knowledge nor currently
selected for use or development by
the industrialized countriesl than a




‘smple  appropriate’  technology.
which caix more often use the instru-
ments Of selective choice and adap-

tatiun applied to existing
technologies, usually developed in
the industrialized countries.

Pans Singer, Technologies for Basic Needs. 1977.

Basic Human Needs

As an organizing concept for a devel-
opment strategy, Basic Human
Needs — asthe name implics — is
concerned with the primary needs of
communities and individuals. It
rejects the sacrifice of a minimum
decent (socialy determined) stan-
dard of life for workers and peasants,
either to provide the ‘incentive’ for
capitalist accumulation or the means
to socialist reconstruction for the
putative benefits of rather vaguely
identified future generations. In
rejecting the maximization of the
rate of growth of productive forces, it
also denies the primacy of accumu-
lation.

BHN as a strategy has five broad
targets. It seeks to provide:

-basic consumer goods — food,
clothing, housing, basic furnish-
ings and other socially defined
necessities (including, in China,
a decent burial);

— universal access to basic ser-
vices, eg. primary and adult
education, pure water, preven-
taive and curative health
programmes, habitat (environ-
mental sanitation, urban and
rural community infrastructure)
and communications,

-The right to productive employ-
ment (including self-employ-
ment) yielding both high
enough productivity and equit-
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able enough remuneration to
allow each household to meet its
basic personal consumption out
of its own income;

-an infrastructure capable of:
producing the goods and ser-
vices required (whether directly
via domestic production or
indirectly  through  foreign
trade); generating a surplus to
finance basic communal ser-
vices. providing investment suf-
ficient to sustain the increases in
productive forces needed to
advance towards the fulfilment
of BHN:

-mass participation in decision-
taking and the implementation
of projects.

The BHN strategy envisaged here
IS production-oriented — transfer
payments in the sense of second-
ary redistribution of consumption
power are not central. Its emphasis
IS on primary redistribution — of
income, assets, power — because it
views the separation of production
and distribution as theoretically
unsound and practically impossible.
The need for productive employ-
ment is therefore both an end and a
means and accumulation, Wwhile
denied the status of an end, is seen
as critical.

But BHN is not concerned with
absolute poverty or minimum needs




alone. Its stress on the social deter-
mination of needs implies that. as
initial targets arc approached. new
ones will succeed them. and i this
sense 1t s process-oriented. At least
immediate  BHN goals. therefore.
sharply from  state to state
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dependimg  on historic. political.
social and cconomic crcunstances,
Mecting imtial BHN targets is infi-
mtely more ditficult technicallyv, and «
fortiort politically. with high degrees
of inequality. In part however. the
stress on equality depends on value
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Basic Needs strategies try to leave no-one out. (UNITED NATIONS)
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judgemients - radical inequality of
results (not just of opportunity) is
perceived as an evil.

Participation is a vita means to
achieving these goods as weit as an
end in itself. The strategy does not
propose marginal tinkering, but a
form of liberation much closer to rev-
olution - non-violent or otherwise.
Conscnsus and mutual interest
models of the state which deny class
differences and the integral nature of
struggte are rejected: there 1S Nno way
the strutegy can work without mass
participation and control.

The BHN strategy taken as a
whole is not materialistic: priority
emphasis on a number of the basic
goods and services mientioned are
bard to justity on market force or
socialist production grounds. Some
(especidly the material) components
of a BHN strategy canbe listed as
global, universal need:;: others are
specific to time. community and
place.

The main inftuences behind the
emergence of explicit BHN and BN
(Basic Needs) include:

— The attempt to articulate a
socialist economic and pricing
calculus more relevant to a
socialist socicty’s am:;. Thisis
associated with the work of
Kalecki and |. Sachs. and
involved what Minhas has
termed, in a dightly different
context. the rejection of the
Benthamite calculus (which is
basically marginalist economics
turned into a general social
model).

-The ‘mass needs debate (par-
ticularly in itsMahgrebin-Egyp-
tian forms). particularly the

examination of the limits of
socioeconomic reconstruction
under Nasser and those imposed
by the initial (Bettelheim® heavy
industry centred Algericn Strat-
egy.

-Certain Latin American think-

ing arising from the limitations
and failures as well 2s insights of
ECLA’s ‘gapmanship" model
{Cardoso). The disaggregation
of dependence models in order
to study in detail their impact on
exploited and excluded groups
(Stavenhagen. Furtado) was
also an important Latin Ameri-
can element.

-Interaction between the debdte

on the New International Econo-
mic Order (NIEQ) and that on
Sdf-Reliance.  Especially rel-.
evant was the recognition that
changes at international trade
levels were meaningless without
parallel national  strategic
changes being made both on the
periphery and by stronger trade
partners at the centre. Other-
wise. the excluded. exploited
and oppressed in +he periphery
would be unlikely io benefit
from so-caled gains achieved
within the framework of NIEO.

-Reactions agains the arguments

IN Limirs to Growth that world
resource constraints required
continue inequality. Particularly
important here was the work of
the Bariloche Foundation on a
Latin American model which
sought to demonstrate the feasi-
bility of meeting basic materia
needs in a reasonable time.

-The attempt by the United

Nations Environmental Fro-
gramme (UNEP) (and particu-




larly by Maurice Strong) to
deve=lop an ‘inner [imit’ of mini-
mum human needs as a co-con-
slraint with the ecological ‘outer
limit" in the development of
environmental policy.

-The World Bank’s (IRRD) (and

particularly Robert McNam-
ara’s) growing concern from
1969 onwards that the old devel-
opment model excluded at |east
40 per cent of the world's popula
tion from its benefits. This con-
cern had previously led to
‘absolute poverty eradication’
and ‘redistribution with
growth'’.

--The International Labour

Organization’s World Employ-
ment Programme (ILO-WEP)
and the conversion of those
most concerned from strategies
concerned with  narrowly
defined wage employment to
those stressing full productive
employment.

-A genera revolt against intel-

lectual over-centralism: both a
‘revolt of the periphery’ against
Eurocentric intellectual para-
digms and a questioning of the
‘top down’ analyses made by
central decision takers.

-The experience of several

nations which did pursue strat-
egies markedly uvnlike that of
the dominant paradigm: China
and Tanzania (BHN); Taiwain,
South Korea (BN). Sri Lanka's
BN approach was a perplexing
influence as it was basically non-
participatory, only tenuously
linked to primary (as opposed to
secondary fiscal and subsidy)
redistribution, and neither eco-

R.H. Green. /DS Bulletin, 1978.
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nomically nor socialy self-sus-
taining.

Of these influences the last is picib>-
ably the mosi important. However.
the UNEP-IBRD-ILO strands con-
tributed much of the analysis leading
up to the current BHN debate. Thrce
influences. often asserted to have
been critical. almost certainly were
not; indeed, they were rejected by a
majority of those involved at an early
stage. These were:

— the European conceiv<:' Afri-
can and Asian ‘coni unity
development’ movement cf the
1950-60s, seen as offending both
against freedom (paternalism
and Eurocentrisn) and necessity
(inadequate attention to the
basic need of poor pecple tc
produce more).

-the social statistics mos emeat -
including ‘socid  cost/eniefit
analysis - seen as economistic,
always in danger of ‘black box-
ing’ experts’ values as truth and
ignoring needs as perceived by
workers and peasants, and lik-
ely to serve as a substitute or
excuse for not acting in respect
of visible needs. This can be
seen in part as a Third World
revolt against Western intellec-
tual hegemony, and in part as a
practitioner reaction against
arid formalism.

-the mos: austere ‘alternative
life-style”, ‘zero growth’ forms
of First World environmenta-
lism, seen as relating to totally
different cbjective conditions
and as embodying values (e.g.
austerity for its own szke) the
Third World did not share.




Conventional versus Alternative e
Development Strategies C;j/

Conventional Development Strategies (CDS) have been rationalized on the
grounds that poor people cannot. and do not. save; and that large-scale pro-
duction — in factories and on farms — is more efficient. In view of these two
assumptions, there 1s little reason for the bulk of poor people to participate in
the development process because the bulk of the population in developing
countries is poor and the magjor part of their productive activitiesis carried on
in small-scale production. They have small land hoidings. small farms, and
small businesses. Their participation, whenever it is possible, therefore
involves inefficiency which by definition reduces growth. People. accordingly,
arc aproblem and their participation leads t inetficiencies.

In Alternative Development Strategies (ADS) this logic and the implied
assumptions do not apply. The assumptions instead are that poor people can.
and do save; and that small-scale production is more etficient, particularly
from the point of view of resource ~ost and the long run. This is the basic
meaning of the phrase ‘small is beautiful’. There is now evidence on both
these propositions and accordingly, ADS seeks participation by the people...

A Comparison between the Characteristics
of CDS and ADS

General Characteristics CDS ADS

I. Objective Maximum GNP Development of
per Capita oi a Human Being
or Welfare of  or Welfare of

Rich Poor
Indicator Level of GNP Level and
Composition  of
GNP
l1. Technology Imported Indigenous
Modes of production Centralized Decentralized
Local institutions Unimportant Crucial

People participation Unnecessary Fundamental
in decision-making
Local Solutions Uniform Diverse

Social change for Unnecessary Necessary
for people’s benefit

Role of people vs. People are the People are
experts problem, solutions,
experts are the experts are
solution advisors
IIl. Role of theoretical  Standard There is no
model theory is standard theory.
fundamental, Experimental

answers come
from theory
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The need for ADS is becoming more and more urgent. The ideas on ADS,
on the other hand, are still in the initial stages of development, and thereis no
one ADS (nor could there be). There arc. instead. various forms of ADS
depending upon the emphasis on different objectives. Accordingly. we pres-
ent below some of the variants of ADS.

When China gained independence. the strategy of development in socialist
economies followed the practice of the Soviet Union. Soviet economic devel-
opment placed heavy emphasis on investment, so that consumption was post-
poned year after year; and on centralized modes of production in terms of
heavy industry, collective farms, big cities, and capita-intensive technologies.
However, Mao did not follow this strategy in China. There are ditfcrent
opinions among intellectuais of various persuasions regarding the nature.
character, and success of development strategy in China. It is our contention
that the development strategy in China. up to the death of Mao. has been a
variant of ADS. It contains all the elements (of ADS) namely. redistribution
and production of goods in favour of the poor in rural arcas by decentralized
means encouraging local initiative.

The elements of the Chinese development strategy may he listed as follows.

--Production is concentrated in a small number of material goods con-
sidered essentia for all the population.

-Major productive activities are very labour intensive.

-A large part of production is agricultural and is carried on in communes
where the production decisions are highly decentralized.

-The development strategy has not encouraged industrialization as it has
in other developing countries. If some industries have been ncedcd.
these have been set up and promoted.

-Specidlization is minimal.

-The emphasis has been on the use of education. production and techno-
logy to serve the people.

-There has been little growth in, or of, cities.

As aresult, this strategy has been able to eliminate both poverty and unem-
ployment. It has also resulted in sharply reducing, if not completely eliminat-
ing, consumption differences and inequalities. This has been accomplished
without any help from foreign aid since the Soviet withdrawal.

Professor John Gurly summarizes these achievements and places them in a
larger development context.

The truth is that China over the past two decades has made very remerk-
able economic advances (though not steadily) on almost ali fronts. The
basic overriding fact about Chinais that for twenty yearsit has fed, clothed
and housed everyone, has kept them healthy, zad has educated most. Mil-
lions have not starved; sidewalks and streets have not been covered with
multitudes of sleeping, begging? hungry and illiterate human beings; mil-
lions are not disease ridden. To find such deplorable conditions, one does
not fook to China these days but, rather, to India, Pakistan and amost
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Community nvolvement is essential for Development

everywhere in the underdeveloped world These ticts are so basic. so fun-
damentally important that they completely dominate china’'s economic pic-
ture, even if one grants all of the crratic and irrational policies alleged by its
numerous critics.

Part of the success of this strategy has been due to the fact that the ceon-
omic and social institutions were fundamentally changed so that the new insti-
tutions. such as communes. were favourable to the objectives of the ADS.
Soviet Russia had also changed the economic and social institutions drasti-
cally. However, the new institutions they created were not responsive to ADS
goals; these were more suitable to other goals: basically those of CDS.If we
compare the Soviet Union‘s and China’s development strategics we find a
number of differences and the following table outlines some of them. The
table is self-explanatory.

Comparison Between Soviet and Chinese
Development Strategies

Categories/Emphasis Scwiet Mao

1. Modes cf Production Centralized Decentralized

2. Production Capital Goods for
Goods Basic Needs

3. Techniques Capital- Labour-
Intensive Intensive

4. Education/ Specialization Non-

Technology specialization
5. Rewards Material Nonmaterial
6. Location Urban Rural

Our conclusion from this comparison is that Soviet economic development
is a variant of CDS while Maoist development is a variant of ADS.
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The phiizsophy and strategy of development in ‘Tanzania was laid out in
1956 in the Arusha declaration. It emphasized the development in rural arcas
and de-emphasized the growth of cities and urban arcas. The most important
institution through which this process was to be encouraged is a*Ujamaa Vil-
lage™. The objectives of development and the nature of the Ujamaa Village
have been analyzed and revised on the basis of experience. Most recentiy.
President Nyererc defined the objective of development as the development
of people. In his own words, ‘For the truth is that development means the
development of people. Roads. buildings. the increase of crop output. and
other things of this nature are not development; they are only tools of devel-
opmient’. However, people cannot be developed. They develop themselves.
This is fully recognized. Accordingly. the concept Of 1Jjamaa Village hasalco
undergone a revision. An ‘Ujamaa Village'isa voluntary association of
people who decide of their own free will to live together and work together
for the common good'. Henee the policy of Ujamaa Village is not intended to
ke merely arevival of the old settlement schemes under another name.

Obvioudly. an Ujamaa Village has all the ciements of ADS. The produc-
tion and distribution are based on local resources and local initiatives The
process Of decision-making IS decentralized and participatory. ‘Village'
implies an emphasis on the rural and the needs of the poor.

It is difficult to gauge the success of the development experieitce in Tanza
nia. The indicators of success are different from the standard GNP. produc-
tion, and price statistics. The informaticn on other variables is not easily
available.

Guinea-Bissau gained its independence from Portuguese rule after a fif-
teen-year struggle. in1974. Dennis Goulet has studied the developmient strat-
egy of Guinea-Bissau. He defines it as one of the vartants of ADS ‘in which
distribution of benetits is more important than mere economic growth. and in
which serious efforts are made to involve local communitiesin vital decisions
affecting them'. There are three priorities in this development: agricultural
development. improving human resources through education. and improve-
ments in health and nutrition. The emphasis is on participation by the people.
A new theory and practice of education 1s being developed which places more
emphasis on ‘political’ instead of ‘linguistic' literacy.

In the above sections we have listed some of the countries which have fol-
lowed variants of ADS at a national ievel. However, virtually al countries
aim to achieve some of the objectives of ADS. either nationally or regionally.
For example, full employment is now a major goal of economic poiicy in vir-
tually al developed countries. Japan. in the process of its own deveiopment,
has relied heavily on small farms and tri-centre areas. In Taiwan, production
in agriculture has been encouraged by institutions which are in many respects
similar to the communes of the People’s Republic of China. One can find
some examples in virtualy every country.

Ramesh K. Diwan and Dennis Livingston,
Alternative Development Strategies and Appropriate Technology. t973.
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An Opposing View

Influenced by the continuing absol-
ute poverty of millions in the Third
World, many observers have des
paired of being able to deal with it
through what the I1.O calls ‘ conven-
tional high growth’ policies. Instead,
they would seek to meet the basic
needs of the people by ‘the produc-
tion and delivery to the intended
groups of the BN basket through
‘supply-management’ and adelivery
system’. The ‘BN basket’ consists of:

First. various items of private
consumption: food, shelter, cloth-
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ing. Secondly. various public ser-
vices such as drinking water,
sanitation. public transport, health
and educational facilities.

Thus a number of components of
BN are publicly-provided services
(though not necessarily public
goods). The aim of the BN approach
is to expand the supply of these basic
services as well as to convert the buik
of private consumption into publicly-
provided goods and services. The
‘strategy’ is fundamentally paternal-
istic, entailing a vast increase in state




control and bureaucratic discretion.

The following kind of contrast is a
persistent theme in the writings on
EN. First, even with efficient growth,
poverty has not been aleviated to the
extent possible because of various
market imperfections. Secondly. a
perfectly-functioning  bureaucratic
system of allocation can achieve the
optimal degrec of growth to aleviate
poverty. The fallacy in this is
obvious, as the last Section sought to
show.

Y et various dirigiste regimes, such
as Mrs. Bandaranaike’'s Sri Lanka
anti Nyerere's Tanzania, which are
cited as having achieved improve-
ments in various indicators of the
quality of life (such as longevity and
literacy) even with little growth. are
held up as the examples to be emu-
lated. On these indices of welfare
improvement, the post-war period
has been one of the most beneficia
for al strata of Third World popula
tions, compared with both their own
historical experience and that of
today’s developed countries. It is
argued, however, that the differences
in growth performance among devel-
oping countries are not necessarily
related to changes in these social
indicators. Hence, income growth is
not necessarily associated with the
dleviation of poverty.

Amartya Sen has classified coun-
tries according to their respective
performance in longevity and liter-
acy. He concludes that, for longevity,
the communist countries have per-
formed best. But the best performers
in terms of both indicators are
Taiwan, South Korea, Hong Kong
and Singapore. However, iow-
income countries like Sri Lanka {lon-
gevity) and Tanzania (literacy) are
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also relative success stories. Sen pro
ceeds to argue that there are two
ways of removing poverty:

Ultimately, poverty removal must
come to grips with the issue of
entittement guarantees. The two
strategies differ in the means of
achieving this guarantee. While
one relies on the successfully fos-
tered growth and the dynamism of
the encouraged labour market. the
other gives the government a more
direct role as the provider of pro-
visions.

This approach. however. glosses
over the differences in the nature of
the guarantee provided by each of
these supposed ways of removing
poverty. Not all guarantees are
equally iron-clad! Despite stagnant
economies, countries such as Sri
Lanka and Tanzania have hitherto
managed to operate social welfare
programmes t0 meet so-called basic
needs. The security of such politi-
cally-determined entitlements of the
poor is. however, coming
increasingly into question as the inex-

a fixed economic pie from which te
finance them.

By contrast, the poverty which, in
the East Asian countries, has been
aleviated through rising incomes
cannot be so easily reversed by politi-
cal fiat, since entitlements have been
earned and are underwritten by the
wealth created in the growth process.
Moreover, there is good reason to
betieve that, by promoting efficiency,
Sri Lanka and Tanzania could have
achieved both growth and the allevia-
tion of poverty — as Korea and
Taiwan have done.

Growth. or its quality, has been




inadequate in many developing coun-
tries partly because their policies
have been based on simplistic and
one-dimensional notions of the domi-
nant constraint. or bottleneck on
development. Many of the same
people who are now wringing their
hands at the insufficient aileviation of
poverty by past growth were the pro-
ponents of various mechanistic
models based on developmental gaps
— such as skills, savings, and foreign
exchange — which their particular
‘strategy’ was proposed to fill.

This intellectual framework has
not changed. The new gap is between
the different goods and services
actually consumed by the Third
World's poor and those deemed by
technocrats to be necessary to meet
basic needs. Filling that gap is con-
sidered to be a matter of social engin-
cering, which the bureaucracies of

the Third World can readily perform.
Further support is thereby lent to
their dirigiste impulses which, in
attempting to supplant the price
mechanism. have done so much
indirect damage to the prospccis of
the Third World's poor. By not
emphasizing enough the inherent
limitations of an imperfect bureauc-
racy at the same time as they casti-
gate imperfect markets. those
sceking to supplant the price mech-
anism in the provision of basic needs
may yet again divert attention from
the most important lesson of the var-
ied development performance of the
Third World in the last three
decades. nam=ly, that efficient
growth which raises the demand for
unskilled labour by ‘getting the prices
right' is probably the single most
important mecans 0 f alleviatine
poverty.

Dcepak Lal, The Poverty of ‘Development Economies’, 1983.

On Misreading Development

Eold

Economics

The Poverty of ‘Development FEcon-
omics' IS apolemic: it is not a serious
work of scholarship. The baok’s title
is a pun on a volume by Thomas
Balogh and its major conclusion is an
old saw about ‘getting prices
right’.

The major charge against develop-
ment economics is that it provides
intellectual arguments in support of
government intervention to acceler-
ate growth and reduce poverty. This
is branded by Mr Lal as ‘the dirigiste
dogma’. Nowhere is the dogma
defined — it isreally a straw man —
although its ‘essential elements’ are
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said to be a belief that the market
economy should be supplanted by
direct controls, that resource allo-
cation is unimportant. that the argu-
ments for free trade are invalid and
that governments should intervene to
improve the distribution of income
and weadth. Against this dogma Mr
Lal upholds the *economic principle’
— the nearly universal assumption
that people will take advantage of the
opportunities presented to them —
and asserts without evidence or argu-
ment that denying the economic prin-
ciple is ‘the hall-mark of much
development economics'.



It is perfectly possible to believe
the prices matter and that govern-
ment intervention often is necessary
to achieve specified objectives.
Indeed, the great majority of econ-
omists believe precisely this. To
believe, as Mr Lal apparently does,
that prices are the only things that
matter one must assume (i) that
short-run elasticities are high and
that once disturbed, the movement
of market prices to a new equilibrium
is rapid; (ii) that income distribution
does not matter, or that governments
should not influence the present dis-
tribution of income; whatever that
happens to be; and (iii) thai if
governments do intervene they are
more likely to make things worse
than better.

There is abundant evidencc that
the first assumption is false. Free
exchange rates adjust only slowly to
their long-run equilibrium values; the
composition of a country’s output
responds only slowly to changes in its
international terms of trade, as can
readily be seen today in many Third
World countries; and the labour mar-
ket in industrial countries corrects an
unemployment disequilibrium pain-
fully slowly, as the massive unem-
ployment in the West associated with
the current prolonged recession indi-
cates. The list of additional examples
is endless.

As for the distribution of income,
itissimply a political fact of life that
governments do care about inequal-
ity, some favouring it in the name of
incentives and others deploring it in
the name of socia justice. Whether
one likes it or not, and Mr Lal cleariy
does not, governments will continue
to intervene in market processes to
alter the distribution of income and

wedlth. To say blandly that ‘we lack a
consensus about the ethical system
for judging the desirability of a
particular distribution of income’
does about as much good as spitting
into the wind. One doesn’t have to be
a Marxist, or even a development
economist, to recognize that much of
modern politics consists of 4 struggle
among classes, groups and coalitions
to alter the distribution of income.
Moreover. once this point is recog-
nized it follows that the set of
‘efficient’ relative prices is itself a
function of the distribution of
income, since a different distribution
will result in a different pattern of
fina and intermediate demand and
hence in different market clearing
prices.

Even Mr La acknowledges that
there is atheoretical case for govern-
ment intervention, but he argues that
in practice the case is weak. The
reasons for this are partly the trans-
actions costs of intervention and the
consequent ‘bureaucratic failure’,
but more ‘mportani to his argument
is the ‘theory of the second best’. The
theory of the second best demon-
strates that when there are multiple
distortions in an economy, the
remova of only one distortion may
actually reduce overall efficiency.
For example, if both gas and electri-
city are subsidized and gas is the
lower cost source of energy, the
removal of the subsidy on gas would
result in lower efficiency in the use of
fuel, because it would raise gas prices
and shift demand to the higher cost
electricity. Mr Lal then uses this
theory to argue that it may be, and by
implication often is, ‘ second-best’ to
do nothing. This, of course, begs the
guestion as to whether governments




should not intervene to remove both tion nor that they should attempt to
(or al}) distortions. The theory of the adopt the utopian prescription of
second best can be used to justify imposing lump-sum taxes and sub-
pervasive intervention just as easily, sidies. Indeed ‘distorting’ interven-
and perhaps more easily, than it can tions, e.g. food rationing, may well
be used to support Mr Lal’s policy of be preferable whenever specific
non-intervention. redistributive measures would meet
Mr Lal argues, quite correctly, that  with widespread support and cooper-
‘there are few, if acy, instruments of ~ ation, whereas general redistributive
government policy which are non- measures would not. Mumbo-jumbo
distortionary, in the sense of not about the theory of the second best
inducing ecoi.omic agents to behave and lump-sum tax/subsidy systems
less efficiently in some respects’. It really doesn’'t get us very far in the
follows from this neither that govern-  real world.
ments should refrain from interven-

Keith Griffin, Third World Quartely, 1984

4 SOCIETY AND ENVIRONMENT

Appropriate Technology through <

the Ages V{S/

Evidence — or at least tightly rea- porary concepts relating to the need
soned argument — in support of the of limiting economic growth and con-
Schumacherian thesis is forthcoming troiiing the drain on the world's
from a variety of sources, both recent  resources.
and ancient. As early as 322 Bc, Aris- The potential harmony of man
totle said: with nature, and especialy the rela-
tively modest absolute material
needs he has to lead a productive life,
is no better illustrated than by Thor-
eal’' sidyllic repose at Walden Pond.
Thoreau’ s descriptions were graphic,
simple, and nostalgicaly appealing
— not presenting a highly structured
metaphysical argument, but reaching
out the latent quality in all of us for
seeking ssimplicity and satisfaction in
: a direct basic relationship to nature.
small, but they either wuully 1082 \aintaining this primordial relation-
their nature, or are spoiled. ship is one of the objectives of the
In this statement, Aristotle appropriate technology concept as it
appears to anticipate some contem-  is envisioned by many.

Most persons think that a staie in
order to be happy ought to be
large; but even if they are right,
they have no idea of what is a large
and what isasmdl state. ..........
To the size of states there is a limit,
as there is to other things, plants,
animals, implements; for none of
these retain their natural power
when they are too I=—e or too
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The problem, however, concerns
man’s tendency never to be satisfied
with his material status, to be caught
in a self-perpetuating cycle of ever-
increasing wants, and to be progress-
ively more isolated from fulfilling
innate associations with his natura
surroundings.

Jacques Ellul of the faculty of law
at Bordeaux University produced in
1964 a reasoned, complex and bril-
liant discourse on the effect of tech-
nology on man. Ellul describes how
la technique has so engulfed man,
and so unconsciously, as to comple-
tely subvert his nature and iris option
for sclf-determination. Al of ‘civil-
ized’ humanity is pre-empted from
achieving a rapport with nature that
will finally bring modern man into a
stable, acceptable relationship.

The aims of technology which were
clear enough a century and a half
ago, have gradually disappeared
from view. Humanity seems to
have forgotten the wherefore of all
its travail, as though its goals had
been tranglated into an abstraction
or had become implicit; or as
though its ends rested in an unfore-
seeable future of undetermined
date, as in the case of Communist
society. Everything today seemsto
happen as though ends disappear,
as aresult of the magnitude of the
very means at our disposal.

None of our wise men ever pose
the question of the end of al their
marvels. The ‘wherefore’ is resolu-
tely passed by. The response which
would occur to our contemporaries
is: for the sake of happiness.
Unfortunately, there is no longer
any guestion of that. One of our
best-known specialists in diseases

46

of the nervous system writes. ‘We
will be able to modify man’s emo-
tions, dczires. and thoughts. as we
have aready done in a rudimen-
tary way with tranquilizers.” 1t will
be possible he says to produce a
conviction or an impression of hap-
piness without any real basis for it.
Our man of the golden age, there-
fore, will be capable of ‘happiness
amid the worst privations. Why
then promise us extraordinary
comforts.  hygiene, knowledge,
and nourishment if. by simply
manipulating our nervous systems.
we can be happy without them?
The last meagre motive we could
possibly ascribe to the technical
adventure thus vanishes into thin
air through the very existence of
technique itself.

But what good isit to post ques-
tions of motives? Of Why? All that
must be the work of some miser-
able intellectual who balks at tech-
nical progress. The attitude of the
scientists, at any rate; is clear.
Technique exists because it is tech-
nique. The golden age will be
because it will be. Any other
answer is superfluous.

His arguments are reminiscent of
Huxley's Brave New World Revisited.
Huxley writes about a future in which
man is ‘happy’. pleasantly anaesthe-
tized and stress-free, but with com-
plete loss of volition in matters where
the political masters wish that there
be none. Huxley’s world is governed
through behaviour reinforcement
abetted by chemical means — the
Orwellian *1984° by coercive, terror-
ist methods — but they both have in
common the extinction of any true
‘freedom’ that mankind may fedl it




possesses. This reference to the poss-
ible illusion of man's self-determi-
nation reflects some of the thesis of
B.F. Skinner, the noted behavioural
psychologist, who states:

What we need is a technology of
behaviour. We could solve our
problems quickly enough if we
could adjust the growth of the
world’s population as precisely as
we adjust the course of a space-
ship, or improve agriculturc and
industry with some of the confi-
dence with which we accelerate
high-energy particles, or move
toward a peaceful world with
something like the steady progress
with which physics has approached
absolute zero (even though both
remain presumably out of reach).
But a behavioural technology com-
parable in power and precision to
physical and biological technology
Is lacking, and those who do not
fmd the very possibility ridiculous
are more likely to be frightened by
it than reassured. That is how far
we are from ‘understanding human
issues' in the sense in which physics
and biology understand their
fields, and how far we are from
preventing the catastrophe toward
which the world seems to be mov-
ing.

He speaks of a ‘technology of
operant behaviour’, which suggests
(at the risk of smplistically analyzing
Skinner’s thesis) the imminent possi-
bility of conditioning human behav-
iour through a technology based on
demonstrable scientific principles
that can lead mankind toward some
predetermined condition of interper-
sonai reiationships.

What the foregoing references to

behaviouristic aspects and possibili-
ties of human direction have to do
with appropriate technology is that
activity conducive to economic and
social development may be possible
to induce and, in the process, may
become, by definition ‘appropriate
technology’. Of course, the Ellulian-
Huxleyan-Orwellian aspects of this
are obvious. What is suggested here,
however, is that the imperfectly
understood process of development
would almost certziniy benefit from a
more profound examination of the
motivational aspects.

Arguments regarding the concept
of appropriate technology relate to
the utility of technology and to the
feasibility of its application. Ralph
Nader in the contemporary US scene
has had a great effect on US attitudes
toward environmental impacts of pri-
vate business. Nader views the activi-
ties of MNCs (Multinational
Corporations) as being commercialy
exploitive in the international scene.
Such enterprise often engages in
activity that does not work to the best
advantage of the developing country.
The implication is one of immediate,
capitalistic gain at the possible
expense of the best interests of the
involved country.

Barry Commoner of the United
States strongly emphasi zes the use of
natural products to offset the nega-
tive ecological impacts of man’'s use
of synthetics. Although not against
‘growth’. he supports the use of tech-
noiogy that involves such natural
products and processes. In terms of
the precepts of appropriate techno-
logy. Commoner is considered an
effective thought leader.

John Kenneth Galbraith has writ-
ten several books relevant to the



application of technology to the
problems of economic development.
In his 1958 w or k The Affluent
Society, he developed an argument
supporting the idea that, especialy in
the United States, man has become
SO materialistic and removed from
rational allocation of resources that
the country is immensely over-
balanced in favour of high-consump-
tion consumer goods producticn.
Public programmes that have great
potential for improving the ‘quality
of life,; are consistently and progress-
ively deprived of support. One of his
formulae for offsetting this situation
IS emphasizing a humanistic edu-
cation process (another element of
appropriate technology for develop-
ment).

One branch of conventional wis-
dom clings nostalgically to the con-
viction that brilliant, isolated and
intuitive inventions are still a prin-
cipa instrument of technological
progress and can occur anywhere
and to anvone. Benjamin Fianklin
1s the sacred archetype of the
American genius and nothing may
be done to disturb his position. But

in the unromantic fact. innovation
has become a highly organized
enterprise. The extent of the result
Is predictably related to the quality
and quantity of the resources being
applied to it. These resources are
men and women. Their quality and
guantity depends on the extent of
the investment in their educadion,
training, and opportunity. They
are the source of technological
change. Without them investment
in material capital will still bring
growth, but it will be the inefficient
growth that is combined with tech-
nological stagnation.

Although he was writing with
specific reference to the US scene.
the view is eanally applicable to the
developing  countries.  Galbraith
further states. ‘Finally. with better
socia: balance, investment in human
resources will be kept more nearly
abreast of that in material capital.
This, we have seen, is the touchstone
for technological advance. As such, it
IS a most important and possibly the
most important factor in economic
growth'’.

Donald D. Evans in Donald D. Evans and Laurie Nogg Adler {(edj, Appropriate
Technology for Development: A Discussion and Case Histories, 1979.
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It was in 1848, that notably fruitful
year, that the idea of the steady-state
economy was first put forth, by the
political economist John Stuart Mill,
in his path-breaking Principles of
Economics. Growth, as he saw, was
inherent in capitalism, particularly the
industrial capitalism then beginning
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The Steady-State Economy

to stamp itself upon the United King-
dom, and yet it was by definition a
finite process. ‘the increase of wealth
Is not boundless'. Capital will even-
tually cease to produce any sensibie
return for the capitalist. he posited,
when the cost of extraction, manu-
facture, and disposa become great




cnoug1 and when the redistributive
tax systems of the state become
extensive enough. At that point there
will no longer be any point in being a
capitalist: the breed will vanish. In
place of the ‘progressive state’, the
‘stationary state’:

| am inclined to believe that it
would be, on the whole, a very
considerable improvement on our
present condition. | confess | am
not charmed with the ideal of life
held out by these who think that
the normal state of human beings
Is that of struggling to get on; that
the trampling, crushing. elbowing,
and treading on each other’ s heels,
which form the existing type of
socidl life, are the most desirable
lot of human kind, or anything but
the disagrecable symptoms of one
of the phases of industrial pro
gress..

The best state for human nature
Is that in which, while no one is
poor, no one desires to be richer,
nor has any rcason to fear being
thrust back by the efforts of others
to push themselves forward..

It is scarcely necessary to remark
that a stationary condition of capi-
tal and p. rulation implies no
stationary  state  of  human
improvement. There would be as
much scope as ever for al kinds of
mental, cultural, and mora and
social progress; as much room for
improving the Art of Living, and
much more likelihood of its being
improved, when minds ceased to
be engrossed by the art of getting
on.

Like many ideas, the measure of
its worth varied indirectly with the
time it took to become recognized by
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others: for more than 150 years it was
virtualy ignored, and the few who
noticed it - professionals. mostly —
understood it littie. With the reviva
of interest in ecology in the 1960s,
however, and then wiih the energy
crisis of the 1970s, a number of
modern economists began to re-
examine the notion of a stationary
economy and reshape it for modern
conditions.

Economist Kenneth Boulding in
1966 introduced the idea of ‘space-
ship earth’, by which he meant to
suggest that we live within a basically
closed system that must ultimately,
like the spaceship, depend on its use
of recycled materials and renewable
energy. British economist Ezra Mis-
han in 1967 offered the idea of
‘growthmania in his elegant and
influential Costs o f Economic
Growth and suggested the rejection
of ‘economic growth as a prior aim of
policy in favour of a policy seeking to
apply more selective criteria of wel-
fare.. .to direct our national resources
and our ingenuity to recreating an
environment that will gratify and
inspire men’. In 1971 Rumanian
emigre Nicholas Georgescu-Roegen,
working out of the University of Ten-
nessee, came forth with the principle
of increasing material ‘entropy’, an
idea borrowed from the Second Law
of Thermodynamics, to suggest that
the excessive production and con-
sumption of contemporary society
was exhausting the finite materia
and energy resources of the earth to
the point where soon the human spe-
cies itself would be threatened. And
the next year Jay Forrester, Donella
and Dennis Meadows, and others at
MIT hit the headlines with their
pioneering computer models that




became the basis of the Club of
Rome' s initial admonitory book, The
Limits to Growth.

After that, a continua drumroll.
Herman Daly’s explorations, Essays
Towurd a Steady-State Economy,
became available in 1972, Fritz Schu-
machcr’'s path-breaking and deser-
vedly popular Small is Beautiful
appeared early in 1973 as did Leo-
pold Kohr’'s Development Without
Aid, and the influential scholarly
quarterly Daedalus came out with a
full issue on ‘The No-Growth
Society’ in the Autumn of 1973.
Other important writers joined in:
Hazel Henderson, Rufus Miles,
Rene Dubos, Barbara Ward, Robert
Theobold, Howard Odum. William
Ophuls. And by the end of the 1970s
the notion of the no-growth, station-
ary, steady-state economy was suffi-
ciently well established to be creating
ripples throughout the circles of both
academic and governmental econom-
ISts.

Though the visions of the steady-
state economy inevitably vary
according to the particular propo-
nent, they all agree on certain basic
points. A growth economy uses up
scarce resources, emphasizes con-
sumption over conservation, creates
pollution and waste in the process of
production; and engenders inter- and
intra-national competition for dwin-
dling supplies A steady-state econ-
omy minimizes resource use, Sets
production on small snd self-con-
trolled scales, emphasizes conser-
vation and recycling, limits pollution
and waste, and accepts the finite
limits of a single world and of a single
ultimate source of energy.

Herman Daly puts it this way: ‘If
the world is a finite complex system
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that has evolved with reference to a
fixed rate of Row of solar energy,
then any economy that seeks indefi-
nite expansion of its stocks and the
associated material and energy-
maintenance flows will sooner or
later hit limits'. Nothing can expand
forever. By contrast, the steady-state
economy is one ‘with constant stocks
of people and artifacts, maintained at
some desired, sufficient levels by low
rates of maintenance ‘throughput’,
that is, by the lowest feasible flows of
matter and energy’. Or as Boulding
says it more elegantly: ‘ The essentia
measure of the success of the (steady-
state) economy is not production and
consumption at all, but the nature:
extent, quality and complexity of the
total capital stock, including in this
the state of human bodies and minds
included in the system’.

It is the art of living, not the art of
getting on.

Perhaps the best way to envision
the steady-state economy is in terms
of ecological harmony. For in a red
sense a steady-state economy takes
the stable ecosystem as a model.
since a properly balanced environ-
ment isin fact essentially stationary.
Growth occurs in fluctuations from
season to season and species to spe-
cies, but overall any given system
may be basically unchanged for eons;
and however fierce may be the com-
petition between some species, how-
ever preoccupied eact may be with
its own survival, none of the
elements within it (except, in self
delusion, the human) has found any
particular advantage in the growth of
the system as a whole.

Kirkpatrick Sale. Human Scale. 1982.




The Low-entropy Economy

Entropy is a measure of the amount
of energy no longer capable of con-
version into work. The term was first
coined by a German physicist,
Rudolf Clausius, in 1868. But the
principle involved was first recog-
nized forty-one years earlier by a
young French army officer, Sadi Car-
not, who was trying to better under-
stand why a steam engine works. He
discovered that the engine did work
because part of the system was very
cold and the other part very hot. In
other words, in order for energy to
be turned into work, there must be a
difference in energy concentration
(i.e. difference in temperature) in
different parts of a system. Work
occurs when energy moves from a
higher level of concentration to a
lower level (or higher temperature to
lower temperature). More important
still, every time energy goes from one
level to another, it means that less
energy is available to perform work
the next time around. For example,
water going over a dam fals into a
lake. As it falls, it can be used to
generate electricity or turn a water
wheel or perform some other useful
function. Once it reaches the bottom,
however, the water is no longer in a
state to perform work. Water on a
flat plane can't be used to turn even
the smallest water wheel. These two
states are referred to as available or
free energy states versus unavailable
or bound energy states.

An entropy increase, then, means
a decrease in ‘available’ energy.
Every time something occurs in the
natural world, some amount of
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energy ends up being unavailable for
future work. That unavailable encrgy
is what pollution is all about. Many
people think that pollution is a by-
product of production. In fact. pollu-
tion is the sum total of all the avail-
able energy in the world that has
been transformed into unavailable
energy. Waste. then, is dissipaied
energy. Since according to the first
law energy can neither be created nor
destroyed but only transformed, and
since according to the second law it
can only be transformed one way —
toward a dissipated state — pollution
is just another name for entropy; that
Is, it represents a measure of the
unavailable energy present in a sys-
tem.

In keeping with the dictum that the
low-entropy economy is one of
necessities. not luxuries or triviali-
ties, production will centre on goods
required to maintain life. To recog-
nize the extent to which production
will be diminished, we have oaily to
take a tour through a suburban mall
and ask ourselves ‘How many of
these products are even marginally
useful in sustaining life?. Any honest
appraisal is sure to conclude that
most of what is manufactured in our
economy is simply superfluous.

The production that does continue
should take place within certain
guidelines in keeping with the low-
entropy paradigm. First, production
should be decentre'ized and loca-
lized. Second, firms should be
democratically organized as worker-
managed companies. Third, produc-
tion should minimize the use of non-



renewable resources. All of these
points are consistent with both the
energy and ethical requirements of
the entropic world view. Of course,
adhering to these guidelines will
necessarily mean that certain items
will become impossible to produce.
A Boeing 747. for instance, simply
cannot be manufactured by a small
company employing several hundred
individuals. Thus, a ncw ethic will
have to be adopted as the litmus test
ot what shouid be produced in the
low-entropy society: if it cannot be
made locally by the community,
using readily available resources and
technology. then it is most likely
unnecessary that it be produced at
al.

Many industries will not be able to
withstand the new transition to alow
energy flow. Unable to adapt to the
new economic environment, the
automotive. aerospace, petrochemi-
cal. and other industries will dlide
into extinction. Mans of the workers
will needto retrain for new labour-
intensive trades vital to the survival
of local communities. But again. we
should not be beguiled into thinking
that the transfer of workers from one
mode of industrial production to
another can be made easily. Like it
or not, the shift in the mode of econ-
omic organization will mean hardship
and sacrifice.

The move toward a low-entropy
economy will spell the end of the
reign of the multinational corpor-
ation. There are many reasons that
these corporate behemoths will not
be able to withstand the changing

energy cnvironment. They are tco
complex, and they arc completely
reliant for their maintenance on the
extracting of nonrenewable resources
from al over the world. The multi-
nationai corporation is the dinosaur
of our energy environment. Too big,
tco energy consumptive, and too
speciaized. they will run into their
own evoiutionary dead end as pro-
duction moves back to a localized,
small-scale base.

The uses of technology will also
change drasticaly in the future. Once
technology is recognized as being
essentialy a transformer of energy
from a usable to an unusable state.
we will come to understand that the
less we use complex energy-consum-
ing technologies, the better off we
are.

In alow-entropy society. big. cen-
tralized, cncrgy- and capita-inten-
sive techniques will be discarded in
favour of what is called appropriate
or intermediate technology. Futurist
author Sam Love defines appropriate
technology as ‘locally produced.
labour-intensive to operate, decen-

tralizing, repairable. fueled by
renewable  energy. ecologically
sound. and community-building'.

E.F. Schumacher. credited as the
father of the intermediate-techno-
logy movement. says that this low-
entropy form of technique is ‘vastly
superior to the primitive technology
of bygone ages but at the same time
much simpler, cheaper. and freer
than the super-technology of the
rich’.

Jeremy Rifkin. Entropy: A New World View, 1981




The Affluent Society

As a society becomes increasingly
affluent, wants are increasingly
created by the process hy which they
are satisfied. This may operate pass-
ively. increases in consumption, the
counterpart of increases in produc-
tion, act by suggestion or emulation
to create wants. Expectation rises
with attainment. Or producers may
proceed uctively lo create wants
through advertisih.g and salesman-
ship. Wants thus come to depend on
output. In tectinical terms, it can no
longer be assumed that welfare is
greater a an al-round higher level of
production than at a lower one. It
may be the same. The higher level of
production has merely a higher level
of want creation necessitating a
higher level of want satisfaction.
There will be frequent occasion to
refer to the way wants depend on the
process by which they are satisfied. It
will he convenient to call it the
Dependence Effect.

Plainly, the theory of consumer
demand is a peculiarly treacherous
friend of the present goals of econ-
omics. At first glance, it seems to
defend the continuing urgency of
production and our preocrupation
with it as a goal. The economist does
not enter into the dubious moral
arguments about the importance or
virtue of the wants to be satisfied. He
doesn’t pretend to compare mental
states of the same or different people
at different times and to suggest that
one is less urgent than another. The
desire is there. That for him is suf-
ficient. He sets about in a workman-
like way to satisfy desire. and

53

se

v

accordingly, he sets the proper store
by the production that does. Like
woman’s. his work is never done.

But this rationalization. hand-
somely though it seems to serve,
turns destructively on those who
advance it once it is conceded that
wants arc themselves both passively
and deliberately the fruits of the pro-
cess by which they are satisfied. Then
the production of goods satisfies the
wants that the consumption of these
goods creates or that the producers
of goods synthesize. Production
induces more wants and the need for
more production. So far. in a major
tour de force. the implications have
been ignored. But this obvioudly is a
peritous solution. It cannot long sur-
vive discussion.

Among the many models of the
good society. no one has urged the
squirrel wheel. Moreover. as we shall
see presently. the wheel is not one
that revolves with perfect smooth-
ness. Aside from its dubious cultura
charm. there are serious structural
weaknesses which may one day
embarrass us. for the moment, how-
ever, it is sufficient to reflect on the
difficult terrain which we arc travers-
ing. We have seen how deeply we
were committed to production for
reasons of economic security. Not
the goods but the employment pro-
vided by their production was the
thing by which we set ultimate store.
Now we find our concern for goods
further undermined. It does not arise
in spontaneous consumer need.
Rather. the dependence effect means
that it grows out of the process of

*




production itself. If production is to
increase, the wants must be effec-
tively contrived. In the absence of
the contrivance. the increase would
not occur. This is not true of all
goods, but that it is true of a substan-
tial part is sufficient. it means that
since the demand for this part would
not exist, were it not contrived, its
utility or urgency, ex contrivance, is
zero. if we regard this production as
marginal, we may say that the mar-
ginal utility of present aggregate out-
put, ex advertising and salesmanship,
is zero. Clearly the attitudes and

central achievement of our society
have some exceptionally twisted
roots.

Perhaps the thing mosi evident of
all is how new and varied become the
problems we must ponder when we
break the nexis with the work of
Ricardo and face the economics of
affluence of the world in which we
live. It is easy to see why the conven-
tional wisdom resists so stoutiv such
change. It is far. far better and much
safer to have a firm anchor in non-
sense than to put out on the troubled
seas of thought.

values which make production the
John Kenneth Galbraith, The Affluent Society, 1979,

égpf/ The Technological Society
The human race is beginning confusedly to understand at last that it is living
in a new and unfamiliar universe. The new order was meant to be a buffer
between man and nature. Unfortunately. it has evolved autonomously in such
away that man has lost all contact with his natural framework and has to do
only with the organized technical intermediary which sustains relations both
with the world of life and with the world of brute matter. Enclosed within his
artificial creation, man finds that there is ‘no exit’, that he cannot pierce the
shell of technology to find again the ancient milieu to which he was adapted
for hundreds of thousands of years.

The new milieu has its own specific laws which are not the laws of organic
or inorganic matter. Man is still ignorant of these laws. it nevertheless begins
to appear with crushing finality that a new necessity is taking over from the
old. it is easy to boast of victory over ancient oppression, but what if victory
has been gained at the price of an even greater subjection to the forces of the
artificial necessity of the technical society which has come to dominate our
lives?

In our cities there is no more day or night or heat or cold. But there is over-
population, thraldom to press and television, total absence of purpose. Al!
men are constrained by means external them to ends equally external. The
further the technical mechanism develops which allows us to escape natural
necessity, the more we are subjected to artificial technical necessities.

The aims of technology, which were clear enough a century and a half ago.
have gradually disappeared from view. Humanity seems to have forgotten the
wherefore of al its travail, as though its goals had been translated into an
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abstraction or had become implicit; or as though its ends rested in an unfore-
seeable future of undertermined date, as in the case of Communist society.
Everything today seems to happen as though ends disappear, as a result of the
magnitude of the very means at our disposal.

Comprehending that the proliferation of means brings about the disappear-
ance of the ends, we have become preoccupied with rediscovering a purpose
or a goa. Some optimists of good will assert that they have rediscovered a
Humanism to which the technical movement is subordinated. The v, *entation
of this Humanism may be Communist or non-Communist. but it hardly makes
any difference. In both cases it is merely a pious hope with no chance whatso-
ever of influencing technical evolution. The further we advance. the more the
purpose of our techniques fades out of sight. Even things which not long ago
seemed to be immediate objectives — rising living standards. hygiene. com-
fort — no longer seem to have that character. possibly because man finds the
endless adaptation to new circumstances disagrecable. In many cases, indeed.
a higher technique obliges him to sacrifice comfort and hygienic amenities to
the evolving technology which possesses a monopoly of the instruments
necessary to satisfy them. Extreme examples are furnished by the scientists
Isolated at L.os Alamos in the middle of the desertbecause of the danger of
their experiments; or by the would-be astronauts who are forced to live in the
discomfort of experimental camps.

But the optimistic technician is not a man to lose heart. If ends and goals
arerequired, he will find them in afinality which can be imposed ¢ technical
evolution precisely because this finality can be technicaliy established and cal-
culated. It seems clear that there must bc some common measure between the
means and the ends subordinated to it. The required solution. then. must be a
technical inquiry into ends, and this alone can bring about a systematization
of ends and means. The problem becomes that of analyzing individual and
socia requirements technically. of establishing. numerically and mechanisti-
cally, the constancy of human needs. It follows that a complete knowledge of
ends is requisite for mastery of means. But. as Jacques Aventur has demon-
strated, such knowledge can only be technical knowledge. Alas. the panacea
of merely theoretical humanism is as vain as any other.

‘Man, in his biological reality, must remain the sole possible reference
point for classifying needs’, writes Aventur. Aventur’s dictum must be
extended to include man’s psychology and socioiogy, since these have aso
been reduced to mathematical calculation Technology cannot put up with
intuitions and ‘literature’. It must necessarily don mathematical vestments.
Everything in human life that does not lend itself to mathematical treatment
must be excluded -- because it is not a possible end for technique — and left
to the sphere of dreams.

Who is too blind to see that a profound mutation is being advocated here?
A new dismembering and a complete reconstitution of the human being so
that he can at last become the objective (and also the total object) of tech-
niques. Excluding all but the mathematical eiement. he isindeed a fit end for
the means he has constructed. He is also completely despoiled of everything
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that traditionally constituted his essence. Man becomes a pure appearance. a
kaleidoscope of external shapes. an abstraction in a milieu that is fright-
eningly concrete — an abstraction armed with al the sovereign signs of
Jupiter the Thunderer.

In 1960 the weekly {'Express of Paris published a series of extracts from
texts by American and Russian scientists concerning society in the year 2000.
As long as such visions were purely a literary concern of science-fiction
writers and sensational journalists, it was possible to smile at them. Now we
have like works from Nobel Prize winners. members of the Academy of Sci-
ences of Moscow, and other scientific notables whose qualifications arc
beyond dispute. The visions of these gentiemen put science fiction in the
shade. By the year 2000, voyages to the moon will hc commonplace: so will
inhabited artificiai satellites. All food will be completely synthetic. The
world’s population will have increased fourfold but will have been stabilized.
Sea water and ordinary rocks will yicld all the necessary metals. Disease, as
well as famine, will have been eiminated; and there will be universal hygienic
inspection and control. The problems of energy production will have been
completely resolved. Serious scientists, it must be repeated, are the source of
these predictions, which hitherto were found only in philosophic utopias.

The most remarkable predictions concern the transformation of edu-
cational methods and the problem of human reproduction. Knowledge will be
accumulated in ‘electronic banks and transmitted directly to the human ner-
vous system by means of coded electronic messages. There will no longer be
any need of reading or learning mountains of useless information: everything

High tech, high rise, high human cost. (WHO)
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will be received and registered according to the needs of the moment. There
will be no need of attention or effort. What is needed will pass directly from
the machine to the brain without going through consciousness. Perhaps,
instead of marvelling or being shocked, we ought to reflect alitrle. A question
no one ever asks when confronted with the scientific wonders of the future
concerns the interim period. Consider, for example, the problems of automa
tion, which will become acute in a very short time. How, socialy, politicaly.
morally and humanly, shall we contrive to get there? How are the prodigious
economic problems, for example, of unemployment, to be solved? And how
shall we force humanity to refrain from begetting children naturally? How
shall we force them to submit to constant and rigorous hygienic controls?
How shall man be persuaded to accept a radical transformation of his tra
ditional modes of nutrition? How and where shali we relocate a billion and a
half persons who today make their livings from agriculture and who. in the
promised ultrarapid conversion of the ne.:tterva-.  will become comple-
tely useless as cuitivators of the soil? How shall w- distribute such numbers of
people equably over the surface of the earth, particularly if the promised
fourfold increase in population materializes? How will we handle the control
and occupation of outer space in order to provide a stable modus vivendi?
How shall national boundaries be made to disappear? (One of the last two
would be a necessity.) There are many other *hows’, but they are con-
veniently left unformulated. When we reflect on the serious although rela-
tively minor problems that were provoked by the industrial exploitation of
coal and electricity. when we reflect that after 150 years these problems are
still not satisfactorily resolved, we are entitled to ask whether there are any
solutions to the infinitely more complex ‘hows' of the next fortv years. In fact,
there is one and only one means to their solution, a world-wide totalitarian
dictatorship which will allow technique its full scope and at the same time
resolve the concomitant difficulties. it is not difficult to understand why the
scientists and worshippers of technology prefer not to dwell on this solution,
but rather to leap nimbly across the dull and uninteresting intermediary
period and land squarely in the golden age. We might indeed ask ourselves if
we Will succeed in getting through the transition period at al. or if the blood
and suffering required are not perhaps too high a price to pay for this golden
age.

If we take a hard, unromantic look at the golden age itself, we are struck
with the incredible naivete of these scientists. They say. for example, that
they will be able to shape and reshape at will human emotions, desires and
thoughts and arrive scientifically at certain efficient, pre-established collective
decisions. They claim they will be in a position to develop certain collective
desires, to constitute certain homogeneous social units out of aggregates of
individuals, to forbid men to raise their children, and even to persuade them
to renounce having any. At the same time, they speak of assuring the triumph
of freedom and of the necessity of avoidiig dictatorship at any price. They
seem incapable of grasping the contradiction involved, or of understanding
that what they are proposing, even after the intermediary period, isin fact the
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harshest of dictatorships. In comparison. Hitler's was a trifling affair. That it
Is tc be a dictatorship of test tubes rather than of hobnailed boots will not
make it any less a dictatorship.

When our savants characterize their golden age in any but scientific terms.
they emit a quantity of down-at-the-heel platitudes that would gladden the
heart of the pettiest politician. Let’'s take a few samples. ‘To render human
nature nobler, more beautiful, and more harmonious." What on earth can this
mean? What criteria, what content. do they propose? Not many. | fear.
would be able to reply. ‘ To assure the triumph of peace. liberty, and rcason.’
Fine words with no substance behind them. ‘ To eliminate cultura lag." What
culture? And would the culture they have in mind be able to subsist in this
harsh social organization? ‘ To conquer outer space.” For what purpose’! The
conquest of space seems to be an end in itself. which dispenses with any need
for reflection.

We are forced to conclude that our scientists are incapable of any but the
cmptiest platitudes when they stray from their specialities. It makes one think
back on the collection of mediocrities accumulated by Einstein when he spoke
of God. the state, peace, and the meaning of iife. It is clear that Einstein.
cxtraordinary mathematical genius that he was. wasno Pascal: he knew
nothing of political or human redlity, or. in fact. anything at al outside his
mathematical reach. The banality of Einstein’s remarks in matters outside his
speciality is as astonishing as his genius within it. it seems as though the
specialized application of al one’s faculties in a particular area inhibits the
consideration of things in general. Even J. Robert Oppenheimer, who scems
receptive to agencral culture. is not outside this judgement. His political and
social declarations, for cxample, scarcely go beyond the level of those of the
man in the street. And the opinions of the scientists quoted by {"Express are
not even on the level of Einstein or Oppenheimer. Their pomposities, in fact.
do not rise to the level of the average. They are vague generalities inherited
from the nineteenth century. and the fact that they represent the furthest
limits of thought of our scientific worthies must be symptomatic of arrested
development or of amentai block. Particularly disquieting is the gap between
the enormous power they wield and their critical ability. which must be esti-
mated as null. To wield power well entails a certain faculty of criticism. dis-
crimination, judgemcnt and option. It isimpossible to have confidence in men
who apparently lack these faculties. Yet it is apparently our fate to be facing a
‘golden age’ in the power of sorcerers who are totally blind to the meaning of
human adventure. When they speak of preserving the seed of outstanding
men, whom, pray do they mean to be the judges. It is clear. das. that they
propose to sit in judgement themselves. It is hardly Likely that they will deem
aRimbaud or a Nietszche worthy of posterity. When they announce that they
will conserve the genetic mutaiions which appear to them most favourable.
and that they propose to modify the very germ cells in order to produce such
and such traits; and when we consider the mediocrity of the scientists them-
selves outside the confines of their specialities, we can only shudder at the
thought of what they will esteem most ‘favourable’.

58




None of our wise men ever pose the question of the end of alf their marvels.
The ‘wherefore’ is resolutely passed by. The response which would occur to
our contemporaries is. for the sake of happiness. Unfortunately. there is no
longer any question of that. One of our best-known specialists in diseases of
the nervous system writes: ‘“We will be able to modify man’s emotions. desires
and thoughts. as we have already done in a rudimentary way with tranquil-
lizers’. It will be possible, says our specialist, to produce a conviction or an
impression of happiness without any real basis for it. Our man of the golden
age, therefore. will be capable of ‘happiness’ amid the worst privations. Why.
then, promise us extraordinary comforts, hygiene, knowledge and nourish-
ment if, by simply manipulating our nervous systems. we can be happy with-
out them? The last meagre motive we could possibly ascribe to the technicai
adventure thus vanishes inio thin air through the very existence of technique
itself.

But what good isit to pose questions of motive' ? of Why? All that must be
the work of some miserable intellectual who balks at technical progress. The
attitude of the scientists, at any rate is clear. Technique .xists because it is
technique. The golden age will be because it will be. Any other answer is
superfluous.

Jacques Ellul, The Technological Society 1964.

-

Prospect for the Year 2000 s

Gy

If present trends continue, the world  decisively to ater current trends.
in 2300 will be more crowded, more This. in essence. is the picture
polluted, less stable ecologicaly, and emerging from the US Government'’s
more vulnerable to disruption than projections of probable changes in
the wortd we live in now. Serious world population, resources, and
stresses involving population.  environment by the end of the cen-
resources, and environment are tury. as presented in the Global 2000
clearly visible ahead. Despite greater ~ Study. They do not predict what will
material output. the world's people occur. Rather. they depict conditions
will be poorer in many ways than that are likely to develop if there are
they are today. no changes in public policies, institu-
For hundreds of millions of the tions. or rates of technological
desperately poor, the outlook for advance. and if there are no wars or
food and other necessities of lifewill  other major disruptions. A keener
be no better. For many it will be awareness of the nature of the cur-
worse. Barring revolutionary rent trends. however, may induce
advances in technology, life for most changes that will alter these trends
people on earth will be more and the projected outcome.
precarious in 2000 than it is now Rapid growth in world population
— unless the nations of theworld act  will hardly have altered by 2000. The
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world's population will grow from
four billion in 1975 to 6.35 hillion in
2000, an increase of more than 50 per
cent. The rate of growth will slow
only marginally, from 1.X per cent a
year 1o 1.7 per cent. In terms of sheer
numbers, population will be growing
faster in 2000 than it is today, with
100 million people added each year
compared with 75 million in 1975. 90
per cent of this growth will occur in
the poorest countries.

While the economies of the less
developed countries (LDCs) are
expected to grow at faster rates than
those of the industrialized nations,
the gross national product per capita
in most LLDCs remaining low. The
average gross national product per
capita is projected to rise substantially
in some L.DCs (especially in Latin
Anmerica), but inthe great populous
nations of South East Asiait remains
below $200 a year (in 1975 dollars).
The large existing gap between the
rich and poor nations widens.

World food production is pro-
jected to increase YO per cent over
the thirty years from 1970 to 2000.
This translates into a global per
capita increase of less than 15 per
cent over the same period. The bulk
of that increase goes to countries that
already have relatively high per
capita food consumption. Meanwhile
per capita consumption in South
Asia, the Middle East, and the LDCs
of Africawill scarcely improve or will
actually decline below present inad-
equate levels. At the same time, real
prices for food are expected to
double.

Arable land will increase only 4
per cent by 2000. so that most of the
increased output of food will have to
come from higher yields. Most of the

n

elecments that now contribuic to
higher yields — fertilizer, pesticides.
power for irrigation. and fuel for
machinery — depend heavily on oil
and gas.

During the 1990s world oil produc-
tion will approach geological esti-
mates of maximum production
capacity, even with rapidly increasing
petroleum prices. The Study projects
that the richer industrialized nations
will be able to command enough oil
and other commercial energy sup-
plies to meet rising demands through
1990. With the expected price
increases, many less developed coun-
tries will have increasing difficulties
meeting energy needs. For the one-
guarter of humankind that depends
primarily on wood for fuel. the out-
look is bleak. Needs tor fuelwood
wiil exceed available supplies by
about 25 per cent before the turn of
the century.

While the world‘s finite fuel
resources — coal. oil, gas, oil shale,
tar sands, and uranium-are theore-
tically sufficient for centuries, they
are not evenly distributed; they pose
difficult economic and environmental
problems; and they vary greatly in
their amenability to exploitation and
use.

Nonfuel mineral resources gener-
ally appear sufficient to meet pro-
jected demands though 2000, but
further discoveries and investments
will be needed io maintain reserves.
In addition, production costs will
increase with energy prices and may
make some nonfuel minera
resources unecononic. The quarter
of the world’s population that inhab-
its industrial countries will continue
to absorb three-fourths of the world's
mineral production.




Regional water shortages will
become morc severe. In the
1970-2000 period population growth
alone will cause requirements for
water to double in nearly haf the
world. Still greater increases would
be needed to improve standards of
living. In many LDCs. water supplies
will become increasingly erratic by
2000 as s result of extensive deforcs-
tation. Development of new water
supplies will become more costly vir-
tualy everywhere.

Significant losses of world forests
will continue over the next twenty
years as demand for forest products
and fuelwood increases. Growing
stocks of commercial-size timber are
projected to decline 50 per cent per
capita. The world's forests arc now
disappearing at the rate of eighteen
lo twenty million hectares ayear (an
arca half the size of California), with
most of the loss occurring in the
humid tropical forests of Africa
Asia and South American. The pro-
jections indicate that by 2000 some
40 per cent of the remaining forest
cover in LDCs will be gone.

Serious deterioration of agricul-
tural soils will occur worldwide, due
to erosion, loss of organic matter.
desertitication. salinization, alkalini-
zation, and waterlogging. Already.
an area of cropland and grassland
approximately the size of Maine is
becoming barren wasteland each
year, and the spread of desert-like
conditions is likely to accelerate.

Atmospheric  concentrations ot
carbon dioxide and ozone-depleting
chemicals are expected to increase at
rates that could alter the world's cli-
mate and upper atmosphere signifi-
cantly by 2050. Acid rain from
increased combustion of fossil fuels
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(especially coal) threatens damage to
lakes. soils. and crops. Radioactive
and other hazardous materials pres-
ent hedth and safety problems in
increasing numbers of countries.

Extinctions of plant and animal
species will increase dramatically.
Hundreds of thousands of species —
perhaps as many as 2() per cent of all
species on earth — will beirretriey-
ably lost as their- habitats vanish,
especially in tropical forests.

1he future depicted by the Us
Govcernnicnt projections. briefly out-
lined above. may actually undctstate
the impending problems. The
methods available for carrying out
the Study lcd to certain gaps and
inconsistencies that tend to impart an
optimistic bias. For example. most of
the individual projections for the
various scctors studied — food.
minerals, energy, and so on —
assume  that  sufficient  capital.
energy. water and land will be avalil-
able in these sectors to micet their
needs. regardless of the cumpeting
needs of the other sectors. More con-
sistent. better-integrated projections
would produce a still more emphatic
picture of intensifying stresses, as the
world enters the twenty-first century.

At present and projected growth
rates, the world's population would
reach ten billion bv 2030 and would
approach thirty billion by the end of
the twenty-fiz st century. These levels
correspond closcly to estimates by
the US National Academy of Sci-
ences of the maximum carrying
capacity of the entire earth. Already
the populations in sub-Saharan
Africa and in the Himalayan hills »f
Asia have exceeded the carrying
capacity of the immediate area, trig-
gering an erosion of the land’'s




capacity to support life. The resulting
poverty and i health have further
complicated efforts to reduce ferti-
lity. Unless this circle of interlinked
problems is broken soon, population
growth in such areas will unfortuna-
tely be slowed for reasons other than
declining birth rates. Hunger and dis-
ease will clam more babies and
young children. and more of those
surviving will be mentally and physi-
cally handicapped by childhood mal-
nutrition.

Indeed, the problems of preserving
the carrying capacity of the earth and
sustaining the possibility of a decent
life for the human beings that inhabit
it are enormous and close upon us.
Yei there is reason for hope. It must
be emphasized that the Global 2(00
Study’ s projections are based on the
assumption that national policies
regarding population stabilization,
resource conservation, and environ-
mental protection will remain essen-
tially unchanged through the end of
the century. But in fact, policies are
beginning to change. In some aress,
forests are being replanted after cut-
ting. Some nations are taking steps to
reduce soil losses and desertitication.
Interest in energy conservation is
growing, and large sums are being
invested in exploring alternatives to
petroleum dependence. The need for
family planning is slowly becoming
better understood. Water supplies

are being improved and waste treat-
ment systems built. High-yield seeds
are widely available and seed banks
are being expanded. Somc wildlands
with their genetic resources are being
protected. Natural predators and
selective pesticides are being substi-
tuted for persistent and destructive
pesticides.

Encouraging as these develop-
ments are, they are far from
adequate to meet the globa chal-
lenges projected in this Study. Vigor-
ous, determined new initiatives are
needed if worsening poverty and
human  suffering,  environmental
degradation. and international ten-
sion and conflicts are to be pre-
vented. There are no quick fixes. The
only solutions to the problems of
population. resources. and environ-
ment are complex and long-term.
These problems are inextricably
linked to some of the most perplex-
ing and persistent problems in the
world — poverty, injustice, and
social conflict. New and imaginative
ideas — and a willingness to act on
them-are essential.

With its limitations and rough
approximations, the Global 2000
Study may be seen as no more than a
reconnaissance of the future; none-
theless its conclusions are reinforced
by similar findings of other recent
global studies that were examined in
the course of the Global 2000 Study.

Brave New World, 1932.

It is probable that all the world's governments will be more or less com-
pletely totalitarian even before the harnessing of atomic energy: that they
will be totalitarian during and after the harnessing seems almost certain.
Only a large-scale popular movement toward decentralization and self-
help can arrest the present tendency toward statism. At present there is no
sign that such a movement will take place. — Aldous Huxley, Foreword to




Al! these studies arc in general agree-

vigorous changes in public policy

ment on the nature of the problems around the worid are needed to avoid
and on the threats they pose to the or minimize these problems before
future welfare of humankind. The they become unmanageable. Long

available evidence leaves no doubt
that the world — including this
Nation - faces enormous, urgent,
and complex problems in the decades
immediately ahead. Prompt and

lead times are required for effective
action. if decisions are delayed until
the problems become worse. options
for effective action will bc severely
reduced.

Council on Environmenial Cuality and the US Department of State, The Global2000

Report to the President, 1982.

Giantism, Complexity and Violence ¢

The metaphysical errors of the
modern age have. as it were. incar-
cerated themselves in our way of life,
including our technology, the latter
having some very clear and very des-
tructive features. Everybody can
take his own choice in describing
them. My choice is this. — it has
become too big; it has become too
complex; and it has become too
violent. These three factors taken
together make it incompatible with
human nature; with the rest of living
nature around us; and with the
resource endownment of the world.
So, if we want to help ourselves we
must work to use the fullness of our
modern knowledge, consciously and
with the utmost determination, to
create, or perhaps to recreate, a tech-
nology which has the opposite fea
tures, — which is smadl, that is,
adapted to the human scale; which is
simple so that we do not have to
become too specialized to be wise;
and which is non-violent, in the sense
of working with nature instead of
bludgeoning her all the time. As far
as the first point is concerned, the
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guestion of scale, all material things
including organizations have to have
their proper human scale or they
become anti-human. This has been
known since Genesis. Aristotle knew
it and so did Dr. Karl Marx. | think
the best bit in the Limits to. Growth
report is a quotation from Aristotle.
where he says ‘To the size of states,
there is a limit. as there is to other
things, plants, animals, implements;
for none of these retain their natural
power when they are too large or too
small. But they either wholly lose
their nature or are spoiled’. Small
units can find their resources within a
short radius and aso their markets.
There is no need for monster trans-
port. Small is beautiful. It is also sim-

le and non-violsnt. Intelligent
small-scale technology can use, for
instance, income energy instead of
fossil fuels; for income energy is pro-
duced all the time, being sent from
the sun to the earth. It is humanly
right, because the human mind can
encompass it; is socialy right,
because being small it is accessible to
small people, not only to those who



are already rich and powerful. There
can be no genuine development with-
out small-scale technology. Nor can
there be a correction of over-devel-
opment.

But size is not all. So, secondly,
keep things ssimple or. rather, use the
fullness of modern knowledge, no
matter how sophisticated, to recap-
ture a degree of simplicity. Man’'s
needs arc essentialy simple. Only his
extravagances and frivolities are
highly complex. Complexity — any
fool can make things more compli-
cated; it takes a touch of genius to
make them simple again. Com-
plexity, by itself. is highly capita
intensive and expensive. Complexity
is produced by giantism but also
leads o it. Complexity excludes the
majority of the people who are not
highly trained. Complexity demands
people too specialized to be wise,
and they arc dangerous people.
Assuredly. we are now far too clever
to be able to survive without wisdom.
Wisdom is subtle. but at the same
time it is as simple as a little child.
We now possess such superlative
scientific knowiedge and technical
ability that we can make things sim-
ple again.

Thirdly, non-violence. Let us use
our great knowledge to find non-
violent solutions to our many prob-
lems. Biological processes are non-

violent compared with mechanical or
chemical processes. For instance, the
energy required to create artificial
polymers in factories is immense.
whereas nature creates polymers jusi
with sunlight. Income energy is non-
violent, but to use it presupposes
smallness. Organic gardening and
farming is non-violent. Prevention is
non-violent compared with cure. Pol-
lution is the result of violence —
amost a measure of it. The Club of
Rome accepts nuclear energy as a
breakthrough extending the limits to
growth. To quote: ‘The technology
of controlled nuclear fission has
already lifted the impending limits on
fossil fuel reserves'. The authors give
statistics about the expected accumu-
lation of radioactive wastes, which
are horrifying. But they are evidently
so wedded to pure quantity that they
cannot appreciate the awesome
gualitative impact of what they are
talking about. The quantitative
approach, which aimost totally neg-
lects the essence of things and knows
nothing but units, whether people. or
capital, or acres, cannot help usto
find solutions because our problems
have arisen precisely from this
approch. What is required is
detalled, honest. painstaking work.
to create a technology with a human
face.

E.F. Schumacher in M.M Hoda(ed), Future /s Manageable. 1978

Schumacher’s influence has bzen definitely harmful as it has tended to rein-
force ‘downright common sense’, and, as all good economists know to their
cost, there is nothing so consistently wrong as ‘common sense’. especially
when it is ‘downright’. — t.auchlin Currie
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Drift, Distention or Decentralism

We are at — in the middle of, if you
will — a turning point in American
and probably world, history. | know
no better than you what is to come.
But the choices are clear: drift, dis
tention, or decentralism.

Wc can go on as we are, tryng to
muddle through (rather more mud-
dle than through), patching up disin-
tegrating and propping up decaying
states. squabbling and warring inces-
santly over depleting resources and
the last few tolerable environments,
and coping and groping with
increasingly anxious and uncertain
lives, Or we can hope for rescue in
cver-larger and ever-more-complex
systems — 757s and 797s after 747s.
Models 1199 and 2199 after Model
499 — and ever-stronger and more

Kirkpatrick Sale. Human Scale, 1980.
What is Simplicity?

Bicycles are superbly efficient and
successful machines. Most people
would agree that they are indeed
simpler than cars and airplanes. But
bicycle technology is mature. Bicycles
evolved during the last half of the
nineteenth century to reach their
present state of development by
about 1905. To be successful, they
needed the invention, development
and production of ball bearings,
sprockets, roller chains, the free-
wheel and gear-changing mechan-
isms. The pneumatic tyre required
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grandiose governments, giving up
our liberty for an anticipated secur-
ity, our initiative for an anticipated
welfare system, and all the while
moving closer to nuclear and envir-
onmental disaster. Or we can work to
achieve systems and organizations of
a size where we may regulate them.
to reshape our landscapes to permit
ecologically sound and localy rooted
settiements. to create for ourseives a
world in which our societies. our
eccnomies, our politics arc in fact in
the hands of those free individuals.
those diverse communities and cities.
that will be. affected by them — a
world, of course. at the human scale.

Pentagon...Pyramid...or Parthe-
non.

advances in the processing of rubber.
Lightweight frames needed thin-
walled drawn stedl tubing. (The most
expensive hicycles today use tubing
with carefully graded wall thickness
to give extra strength near the ends.)
If you think that bicycles are simple,
try building one with the tools and
materials in a blacksmith’s forge.
These would be an accurate example
of the resources available to the bicy-
cle pioneers. The plain fact is that
bicycles were complicated solutions
to the problem of providing cheap




Easy to use, but not easy to dasign

personal transport to pcople Who — appeared totaliv unbelievable an d
w o ul d otherwise have walked or  impossibly complicated to the fead-
ridden horses. They would have ingengineers of the preceding age.

Stephen Salter, New Scientist 1982

Ingenious Simplicity

| believe 1T was Charles Kettering of General Motors — or
was it Henry Ford — who said "Build simplicity into it'.
Whichever said it. they both practised it with great
ingenuity. However, as one looks around atmodern
engineering products the wisdom of ingenious simplicity
seem to have been forgotten and in its place complexity
rules.

| felt sorry for the man who was unable to obtain spare
battcri -s for his pocket calculator: hc would have avoided
that problem if he used aslide rule. | was not surprised
that the owner of an £ 1 1.000 Jaguar was almost apoplectic
when he was told that his car would be unserviceable for a
week because his electric windows would not work and
gpare parts were not available. | am sure he would have
agreed with Dr. Ernst Fuhrmann, President of Porsche.
who wondered ‘if we have been right in making cars more
complicated...all these things do is become a possible
source of future defects’. He went on to say: ‘If | were a
big company | would bring out a very primitive car and |
think people wouid buy it. | would tell my engineers to
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design a car that could be repaired with five or ten tools. It
wouild not be a bad car — but it would be a reliable one'.
Thank goodness that the wisdom of Kettering and Ford is
not entirely forgotten.

A really outstanding example of ingenious s mplicity is
the Humphrey pump in which the water to b.: pumped
also acts as the piston of the power source. Scyeral very
large examples were installed early in this century. Lately.
interest in various sizes has begun to develop: and the
Intermediate Technology Development Group has sup-
plied designs for several overseas organizations. It is a
particlarly appropriate device for a Third World country.
It is extremely simple to make, there is no piston or
cylinder to machine. it requires no lubrication and sufters
no wear. Consequently it can easily be made. operated
and repaired locally. These same attractive properties arc
equally valuable here in Britain.

For more than a century very little attention has been
paid to the very considerable number of small-scale water-
power sources that exist in almost every country. During
the Victorian era small water turbines were to aconsider-
able extent scaled-down versions of big hydrosystem tur-
bines, using the same principles of mechanical control. A
different design approach has been adopted in the devel-
opment of modern small-scale (I to 10kW) water-turbine
units. All attempts to control water flow by mechanical
means have been abandoned in favour of an electronic
black-box controller. As a result there has emerged a very
much simpler machine to build, maintain and operate.
which of course is very much cheaper per kilowatt
capacity than its Victorian predecessors. The use of
modern technolovical developments — self-lubricating
bearings. electronic controllers — when properly applied
can contribute to the recapture of simplicity.

Those engineers who are engaged in finding simple
solutions to human problems very soon discover that the
work is much more fascinating and challenging than the
conventional approach. which seems remorselessly to lead
to increasing complexity for even the simplest of tasks. It
really is not very clever to use a powered auger costing
several thousand pounds to dig a hole in which to set a
telegraph post. We marvel at the wonders of a pocket ele-
tronic calculator but isit, in its simplest form and for most
applications, an advance on the dide rule or mental arith-
metic'?
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A Fable for Tomorrow

There was once a town in the heart of America where all
life seemed to live in harmony with its surroundings. The
town lay in the midst of a checkerboard of prosperous
farms, with fields of grain and hillsides of orchards where,
in spring, white clouds of bloom drifted above the green
fields. In autumn, oak and maple and birch set up a blaze
of colour that flamed and flickered across a backdrop of
pines. Then foxes barked in the hills and deer silently
crossed the fields. half hidden in the mists of the fall morn-
ings.

Along the roads, laurel, viburnum and aider, great
ferns and wildflowers delighted the traveller’s eye through
much of the year. Even in winter the roadsides were
places of beauty, where countless birds came to feed on
the berries and on the seed heads of the dried weeds rising
above the snow. The countryside was, in fact, famous for
the abundance and variety of its bird life, and when the
flood of migrants was pouring through in spring and fall
people travelled from great distances to observe them.
Others came to fish the streams, which flowed clear and
cold out of the hills and contained shady pools where trout
lay. So it had been from the days many years ago when the
first settlers raised their houses, sank their wells and built
their barns.

Then a strange blight crept over the area and everything
began to change. Some evil spell had settled on the com-
munity: mysterious maladies swept the flocks of chickens;
the cattle and sheep sickened and died. Everywhere was a
shadow or death. The farmers spoke of much illness
among their families. In the town the doctors had become
more and more puzzled by new kinds of sickness appear-
ing among their patients. There had been several sudden
and unexplained deaths, not only among adults but even
among children, who would be stricken suddenly while at
play and die within a few hours.

There was a strange stillness. The birds, for example —
where had they gone? Many people spoke of them, puz-
zied and disturbed. The feeding stations in the back-yards
were deserted. The few birds seen anywhere were mori-
bund; they trembled violently and could not fly. It was a
spring without voices. The mornings that had once
throbbed with the dawn chorus of robins, catbirds, doves,
jays, wrens, and scores of other bird voices there was now
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no sound; only silence lay over the fields and woods and
marsh.

On the farms the hens brooded, but no chicks hatched.
The farmers complained that. they were ur.able to raise
any pigs — the litters were small and the young survived
oniv afew days. The apple trees were coming into bloom
but no bees droned among the blossoms, so there was no
pollination and there would be no fruit.

The roadsides, once so attractive, were now lined with
browned and withered vegetation as though swept by fire.
These, too, were silent, deserted by all living things. Even
the streams were now lifeless. Anglers no longer visited
them, for dl the fish had died.

In the gutters under the eaves and between the shingles
of the roofs, a white granular powder still showed a few
patches; some weeks before it had fallen like snow upon
the roofs and the lawns, the fields and streams.

No witchcraft, no enemy action had silenced the rebirth
of new life in this stricken world. The people had done it
themselves.

This town does not actually exist. but it might easily
have a thousand counterparts in America or elsewhere in
the world. I know of no community that has experienced
al the misfortunes | describe. Y et every one of these dis-
asters has actually happened somewhere, and many real
communities have already suffered a substantial number
of them. A grim spectre has crept upon us amost unno-
ticed, and this imagined tragedy may easily become a
stark reality we shall all know.

The Acid Rain Impact

The environmental and social costs of acid rain are sky-
rocketing. Y et smokestacks continue to belch millions of
tons of sulphur and nitrogen oxides. North America
receives over thirty-three million tons of sulphur oxides
and twenty-four million tons of nitrogen oxides per year.
About 85 per cent »f that originates in the US. The major
sources. coal and oii-tired generating stations, have nearly
guadrupled their output of the pollutants over the past
twenty-five years.

In Europe similar amounts of sulphur and nitrogen are
released: more than thirty-three million tons of sulphur in
1978 aone. As in North America, most of these oxides
come from burning sulphur-laden coal. These pollutants
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can travel thousands of miles to other countries where
they eventually fal as acid rain. Canada, for example,
receives most of its acid rain from south of the border.
Norway, one of the most hard-hit areas receives over 90
per cent of its acid rain from Britain and Germany.

Technology does exist to stop these pollutants. Acr rd-
ing to the US EPA, a ‘desulphurization technology can
now screen out up to 90 per cent of sulphur dioxide emis-
sions. Nevertheless companies have becen reluctant to
adopt preventative technology. citing high costs as the
main objection.

Technology to curtail pollution from metal smelters also
exists. in 1975. the International Nickel Company
(INCO) in Sudbury, Ontario (the world’s largest single
source of sulphur emissions) developed a plan to reduce
their daily 2,500 tons sulphur output by 200 tons. The pro-
posal was later rejected as ‘uneconomical’. At the same
time a government report estimated that sulphur pollution
from the INCO stack had caused $465 million worth of
damage in the Sudbury region — damage that INCO
would not have to pay for. Still the government continues
to treat INCO with kid gloves, periodicaly delaying dead-
lines for meeting emission standards.

Instead of adopting pollution-control measures, com-
panies choose to invest where they can make aprofit. The
enormous social and environmental costs are left to the
public purse. ‘From the companies point of view’ says an
Ontario environmental official ‘there are always better

Can this be the height of civilization? (UNITED NATIONS)
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and more productive uses for available cash than pollution
abatement’.

INCO isacasein point. At the same time it was plead-
ing poverty on pollution controls, the company took over
the largest battery manufacturer in the US — E.S.B. Ray-
0-Vat. For INCO, the $238 million deal was a sound busi-
ness investment. For the dying lakes in northern Ontario
and other downwind areas, the deal made no sense at all.
Quipped INCO Vice President, pollution control would
have only been contemplated as a socia investmeut and
who knows how to evaluate a social investment.

Both government and industry continue to avoid the
enormous social and environmental costs their pollution
creates. According to an Ontario Environment Ministry
report, over 20.000 jobs in the tourist and resort industry
will be lost if acid rain continues at the present pace. In
Nourway a major portion of the fisnery industry has already
been eliminated.

In Britain. Germany and the Netherlands governments
have been equally lax in forcing industry to control pollut-
ing emissions. In Britain, where so-called ‘super smoke-
stacks' have been a mgjor part of pollution ‘control’ pro-
grammes, increased use of coal will drasticalty accelerate
acid rain in Scandinavia. The giant smoke-stacks don’t
solve the problem: they only spread it further afield.

Fortunately. aiternatives do exist. Pollution control
equipment is available. And much research and ingenuity
has been expended to find ways of generating energy that
do not create pollution which leads to acid rain. The wind.
the sun, the use of conservation to reduce the need for
energy are al non-polluting alternatives to fossil-fuelled
generating stations.

But acid rain is aso a political problem — it requires
public pressure against polluting companies and against
hesitant governments which are unlikely to move without
being pushed. In Canada, the Canadian Coalition on Acid
Rain, a collection of public interest groups, was formed to
pressure both Canadian and US politicians. US environ-
mental and labour groups under the banner of the Ciean
Air Codition have also been actively challenging business
efforts to relax pollution standards. And in May, 1981 a
number of environmental groups gathered in Sweden for a
European Conference on Acid Rain.

‘The problem has been diagnosed and the message IS  pi weller. New

clear. The main task now is to make sure it’s loud enough
for government and industry to hear.
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5 GROWTH AND TRANSFORMATION OF AT MOVEMENT

I

C%/ Acceptance and Integra tion

In the ten years since the publication of Small iS Beautiful,
Schumacher’s ideas have gained an extraordinarily wide
acceptance both in the ‘counter-culture’ and the ‘estab-
lishment’, and | would submit that the revolutionary
nature of Schumacher’s message is not so much its con-
tent, as the fact that it has been understood by the estab-
lishment and gradually integrated into its systems of
valucs. When heads of state, prime iinisters, chairmen of
atomic cnergy commissions, bank presidents and chief
executive officers of the world’ s largest industrial corpor-
ations quote Schumacher or acknowledge that they have
read his work, thisis not simply a heartening success, but
an important political phenomenon: revolutions do not
occur when the existing pelitical and social system is chal-
Nicolas Jéquier, lenged py outsiders — b_e they_poor farmers of the urban
Appropriate proletariat-but when it is put into question by large-seg-
Techology, 1983.  ments of the ruling elites.

s Appropriate Technology — Ten
Years On

The critics who derided intermediate technology fifteen years ago or dis-
missed Schumacher’s book in 1973 as an idedlistic pamphlet may feel vindi-
cated when they look at today’s wonders of high technology. In the same way,
AT proponents may justifiably feel a certain disappointment at how little the
world of technology has apparently changed under the impact of Schu-
macher’s ideas. Both groups, in fact, vastly underestimated the amount of
time it takes before major reorientations in the technological system become
visible. and failed to appreciate that innovation patterns are governed by
long-term trends extending over several generations. It was. for example,
only around 1900, more than 150 years after the beginning of the industrial
revolution in Great Britain, that coal overtook wood as the most important
source of primary energy in the world economy; as for oil, which started to be
exploited commercially on a large scale in the 1880s, it is still today a less
important source of energy in the world than coal.

If AT is so inconspicuous, it is not because of any failure on the part of the
AT movement to push its ideas, develop new products or devise new forms of
organization, but smply because the time-scale of technological innovation
and ingtitutional change is extremely long. Such migudgements about the
time element are not accidental. They are a normal, and indeed necessary
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component of the innovation process:. if innovators knew from the beginning
how long it would effectively take for their new institutions to leave a mark on
society, they would never have the confidence and psychological stamina
which are crucia to the success of innovation

In the same way. the inconspicuousness of AT in the economies of indus-
trialized and developing societies should be viewed as a perfectiv normai phe-
nomenon: it will take time — not just afew years. hut several decades —
before anyone could expect to see (even if they wanted to) a-Genera! Electric
of AT’ selling millions of viitage stoves. a ‘General Motors of AT’ manufac-
turing hundreds of thousands of low-cost vehicles for developing countrics. or
even an ITDG skyscraper in New York!

It could well he that such large AT firms will never develop. not because of
any inherent inability of entrepreneurs in the AT field io make it hig. but
because the socia patterns of innovation in AT may turn out to be rather dit-
ferent from what wc arc used to. One of the implicit assumptions in the
philosophy of the AT movement was that in order to prove the validity of Al
as a concept, it was first necessary to develop new products and new ways of
doing things. This pragmatic approach was remarkably successiul in generat-
ing @ momentum of echnological innovation and showing that there were
indecci many promising alternatives to the dominant tcchnologics which
Schumacher so rightly put into question in his book.

This blossoming of innovation has tended however. to overshadow Schu-
machcr’ s deep-r and ultimately more important contribution to socicty: what
Small is Beautiful did was to contribute in no small way to changing our domi-
nant values and culture and creating a social demand for new tvpes of techno-
logy. The patterns of technological innovation in any society arc detcrmined
not so much by what is technically feasible. as hy what is socially or culturally
desirabie. If technology can he considered as the product ot a culture. it
means that changes in the culture. or in the social demand for innovation are
the precondition for fundamental changes in the technologica system

The cultura revolution ignited hy Schumacher’ s word is st:il far from com-
plete, and it may be interesting to reflect on the next ten years of the AT
movement, and try to identify some of the big challenges which are likely to
face AT groups throughout the world. The first of these. paradoxically
enough, is the technological challenge. The majority of AT groups are
actively involved in the development of new technelogies, the improvement
of traditional technologies er the scaling-down of :nodern tcchnologics. and
the public visibility of the AT movement rests essentially on its innovations in
hardware, from hiogas plants and small-scale agricultural machinery to solar
heaters and low-cost water purification systems. to name but a few examples.
These innovations all have av~r important symbolic function io play as the
expression of alternatives to the dominant technological system. Most of
them however are still Car from having reached the degree of reliability. cost-
effectiveness and simplicity of use which charzacterizes the more sophisticated
technol ogies which they are seeking to replace. Many AT groups. throughout
the world. seem to have vastly underestimated this probiem. and generaly
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attribute their difficulties in the diffusion of new products or new technologies
to bureaucratic obstacles or lack of funds, and not to poor reliability or inef-
fective maintenance.

This indirectly suggests that AT groups, despite their substantial invest-
ments in research and development, their ability to identify a need for inno-
vation and the originality of the technical solutions thev nropose, are perhaps
not the most adequate institutions to carry out the complex technical work of
testing. de-bugging and improving, without which a good prototyne cannot be
produced successfully on a large scale. Thisis the sort of work which is carried
out extremely effectively by industrial firms, with their research departments.
their production engineering teams and their after-sales services.

In this perspective, the growing interest of industrial firmsin AT is a pheno-
menon of major significance: it could, in the long run, help to establish an
effective linkage hctween the industrial production system and the innovative
efforts of the AT groups. These AT groups would continue to play their vital
role as ‘opportunity identifiers’, experimenters, networkers and generators of
ideas, without failing prey to the temptation of doing what industry docs so
much better with its production experience, its access to large tinancial
resources and its marketing skills.

A second im’ ortant challenge facing the AT movement is of a political
nature. If the ideas of the AT movement are now so widely known. and
amost as widely accepted. this is not only the result of the publication of
Small is Beautiful hut also of Schumacher’s own missionary work. Most A'T
groups still spend a considerable amount of effort on missionary work of this
nature. As a result, consciously or not, they have come to acquire a political
influence which is quite out of proportion to their small size, their limited
financial resources or their effective strength as technologica innovators.

This ability to propagate new ideas and influence policy-makers in govern-
ment or decision-makers in industry is perhaps the most important intangible
asset of the AT movement, and the one that deserves to be exploited in the
most systematic way. This however calls for a significant revision in the politi-
cal outlook of the AT movement, in the sense that what may be required of
them is to work not against the system. but within the system. In their early
days, many AT groups relished their position as outsiders and as critics of the
existing order of things, and this marginality was in fact the necessary con-
dition for innovation and originality.

Now that Schumacher’s ideas are so widely known, and indeed so actively
embraced in many of the ruling elites throughout the world, this political mar-
ginality of the early days is no longer necessary. and could indeed be counter-
productive. Several AT grups have already sensed this intuitively, and now
work more closely with large industrial firms, international development
banks, government ministries and national planning agencies. What makes
this co-operation so much easier today than it would have been ten years ago,
is the new, large network of AT sympathizers within the establishment. These
sympathizers are for the most part people who have read Small is Beautiful
and understood its message, and who, like the termites in a building are
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inconspicuously eating away the wooden certitudes of high technology and
the belief that ‘Big is Better'.

My impression, no doubt somewhat subjective, is that the magjority of AT
groups have yet to appreciate the importance of the ‘AT termites and their
crucial role in transforming Schumacher’ s ideas into practical realities. In the
same way, many groups may have some difficulty in accepting the fact that in
the long run, the effectiveness of their work could depend upon their ability
to operate within the system rather than against the system.

Working within the system need not be a betrayal of the ideals of youth.
but the means of their achievement. i believe that only in this way will it be
possible for the AT movement to make its transition to what 1 like to call its
second generation, or its age of maturity. And only in this way will it be poss-
ible for AT to reach the hundreds of millions of underprivileged people to
whom Schumacher’s important message was addressed.

Nicolas Jéquier, Appropriate Technology, 1983

Econsmics As If People Mattered

Both in the rich and the poor coun- second stage and hovering on the
tries, the idea of intermediate or edge of the third. Most poor coun-
appropriate technology is now enter-  tries are now aware of the extent to
ing the consciousness of economists, which they have become economi-
administrators and politicians. There cally dependent upon the industria-
would seem to be four stagesin the lized countries. and most see the
process. It starts with the widespread need, if not to shake themselves com-
rejection of the concept, because it pletely free. at least to become much
means a radical break with conven- more self-reliant and regain their
tional behaviour. The second stageis integrity. But as the recent United
general acceptance of the idea, but Nationals Conference on Science and
little support from government, or Technology has revealed, most
international institutions. The third governments of developing countries
stage would be active involvement on are still far too preoccupied with
a considerable scale to mobilize questions of international trade, and
knowledge of technological choices with securing the technology of the
and to test them under operating multinational companies as easily
conditions; and the fourth would be and as fast as possible. Thisis a sort
the application of this knowledge on  of tunnel vision that leads to aid and
a scale that makes it not exceptional development policies which, in the
or ‘aternative’ but a normal part of event, bypass the rura areas of devel-
administrative, business and com- oping countries and thus bypass the
munity activity. very source and centre of their
As far as developing countries are  poverty.
concerned the idea is now in its Developing countries could help
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themselves to change the ‘rules of the
game’ by setting up their own techno-
logy assessment units. Their task
would be to advise their governments
about the choices of technology
available, and about the implications
of different choices. Thus a develop-
ing country intending to introduce
cement manufacture, Say. Or sugar
refining, would be advised on the
choices open to it in these
instances, one huge iactory or forty
or fiitty small units. What would these
options imply in terms of availability,
foreign exchange COStS, running
costs. social impact. employment,
local development and income distri-
bution, and so on? Ultimately it is
only when developing countries start
to demand that real choices of tech-
nology should be offered to them,
and to assert this as their right. that
they can begin to break away from
their dependence on industrialized
countries: they would then be free to
choose technologies that maximized
their self-reliance.

If the developing countries arc well
into the second stage of our four
stages of appropriate technology. the
industrialized countries are still at
stage one. With a few exceptions in
Britain, and a few more in the US.
the official attitude towards appropri-
ate technology and the aternatives
groups that are applying it is one of
rejection or antagonism.

It istrue, of course, that for highly
industrialized countries a changeover
to technologies that are smaller,
more decentralized, more humane
and less demanding on non-renew-
able resources represents a major
departure from orthodox think&g
and conventional practice. The devel-
oping countries. after ail, still have
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many of their options open. The rich
countries are well alone the road
towards an economic and industrial
system that looks less and less sus-
tainable.

One of the principa characteristics
of mdustrialization, as most people
have experienced it. is its overriding
tendency to create amore and more
dependent population. This depen-
dence, this external direction of
people’s lives, is most evident in the
case of their employment, over which
they have virtualy no control. either
asregards its availability or its qual-
ity. It al'so applies to other aspects of
daily life. There are always two sys-
tems by which we support ourselves
— the ‘self-care’ system and the mar-
ket wystem;the latter requires us to
earn money, in order to buy goods
and services produced bv others. The
self-care system has declined to near-
vanishing point. and the result is a
great deal of waste and cxpensc. and
aloss of indcpcndencs for the family
and the community. The same
applies to education, health care and
recreation.

All this is very discouraging. But
its positive aspect is that it has caused
a large and growing number of
people in Britain and in North
America. as we have seen, to start
reversing this trend by launching
experiments of all kinds in the direc-
tion of greater individual and com-
munity  self-reliance. This has
produced what can only be described
as aflowering of creative activity on
the part of tens of thousands of
people.

The origins of these groups work-
ing on alternative technologies and
life-support systems are varied, and
their attitudes'to conventiona insti-



tutions and ways of doing things are
by no means invariably sympathetic.
Some have come together out of a
growing concern for the environ-
ment; others have their primary
focus on energy conservation. hous-
ing, health. agriculture, local manu-
facture. There are now few branches
of human activity where the conven-
tional mode of doing things does not
have its counterpart within the
aiternatives movement. The variety
of their origins and methods of work-
ing should never blind us to the fact
of what they have in common.
namely. a recognition that conven-
tional industrial society is on a coili-
sion course with human nature, with
the living environment. and with the
world's stock of non-renewable
resources.

So long asthere isno general ack-
nowledgement that we are on this
collision course, this upsurge of
groups working on alternatives of all
kinds will tend to be written off. by
government and other power groups.
as at best a way of life for eccentrics.
at worst a serious threat to economic
order and discipline.

It would be idle to pretend that the
transition from the *limitless growth’
cconomy of the recent past. or the
‘stagflation” economy of the present.
to the conserver society of the future
will be plain sailing. But it would be
equally misleading to argue that poli-
cies tavouring the widespread «dop-
tion o: appropriate technologies
would imply some drastic and
unacceptable collapse of living stan-
dards and life as we know it.

Consider, for example, a few of
the steps that Britain, or any other
highly industrialized country for that
matter. could well take now that
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would in practice set us on the way to
a more sustainable future.

One would be to start a mgjor pro-
gramme Of energy conservation. with
initial emphasis on reducing the 40
per cent or so of primary energy pro-
duction that now goes into space
heating: and at the same time to
further the development of renew-
able energy resources ona really sig-
nificant scale. (In Britain. this would
enable us to avuid incurring the enor-
mous  COStS and  unimaginabic
dangers of nuclear power.)

A second part of such a policy
would be to start a broadly based
programme of research and cxperi-
ment aimed at liberating agriculture
and food production from its present
very substantial dependence on fossil
energy, and making Britain self-suf-
ficient in food to the maximum poss-
ible extent.

A third component would be to
promote and fucilitate the localiza
tion and decentralization of manufac-
turing and service activity. both as a
mcans Of creating local employment.
and of cutting down the escalating
costs of long transport hauls and
over-centralized Services.

Could redlly effective action along
these lines do anything but enhance
the quality of life'?

It will also be evident that if such
deliberately decentralist and con-
server policies were to be followed,
then appropriate technologies, and
most of the current activities of the
alternative groups. would fall into
place as perfectly obvious ways of
attaining these objectives.

In fact this relatively unknown part
of the economy represents an import-
ant part of present-day reality. It is
opening up the way to what James




Robertson calls the sanc, human and
ecological society, which recognizes
and encourages the variety of human
resources and abilities that exists in
al communities. In contrast, the
mechanistic ‘single-solution’
approach of conventional economics
— modelied on the physical sciences
— typified by the centralized mani-
pulation of aggregate demand, and
by the concept of gross national pro-
duct, is by its very nature incapable
of recognizing this variety or of free-
ing the creative energies of large
numbers of people. No amount of
juggling with the monetary. fiscal or
price system can provide useful and
satisfying work for the people who
are losing their jobs through the
increasing capital-intensity of large-
scale industry, or through growing
shortages of resources, nor can it

George McRaobie, Smallis Possible. 1981.

provide any answer to the alienation
of the workforce. to inflation. or to
the degradation of the environment.

Can we not recognize that there is
really no other choice than to create
a new technology and economic sys-
tem designed to serve not a continu-
ously escalating spiral of production
and consumption. but to serve
people by enabling them to become
more productive? This is precisely
what is being attempted by such
groups asthe Local Enterprise Trusts
in Britain. for example. and hy the
Lucas Combine. by small co-oper-
atives and common ownership firms
on both sides of the Atlantic, by Sud-
bury 2001, by. in short. the aterna
tives movement. The rich countries
nced more of this kind of work at
least as urgently as the developing
countries

technology and development.

ment, 1977.

‘Appropriate technology’ is a concept which will play an increasingly
important role as a catchword in international conferences when discussing

‘There can be no doubt that the question of appropriate technology for
developing countries has in the last few years gained international accept-
ance. Consequently, the United Nations Conference on Science and Tech-
nology for Development (UNCSTD) is bound to consider it” — The
Advisory Committee on the Application of Science and Technology to Develop-

¥
The era of only the best for the few and nothing for the many is drawing to
aclose. — Halfdan Mahler, Director-General, WHO |
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I1

Technology Choice: Theory and Practice

IN cHaprer |, it was implied that arange of techniques exist and that it is
important for society that the techniques actually used arc those which are
most appropriate in1erms of enabling ii sustainable pattern of devetopment.
But how arc choices of technology mode. and who does the choosing?

The concept of the appropriateness of a technology implies that a setof cri-
teria exists by which a choice can he made. In practice. of course. different
technologies will be¢ chosen according to who sets the criteria and who does
the choosing. Transnational corporations may have very different motives
from small rura enterprises, and both may differ in their motivation from
government planners. Schumacher himself acknowledged that “appropriate’
technology bcegged a question — appropriate for whom. appropriate for
where and appropriate for when? Thisis why he chosethe term ‘intermediate
technology which he feltanswered the question in terms oOf being the techno-
logy appropriate to the masses of poor people in the rural arcas of developing
countries at that point in time.

From the cconomist’s point of view. the best known way of looking at the
issue of technology choice is within the context f the neo-classical model. At
its simplest, this picks out two characteristics Of .echnigues — the labeur and
the investment requirements — and rezards the: question as one of choosing
between iechniques of differing tabour and investment intensity. The refative
price of labour and investment is regarded as the determinant of this choice,
with that technique heing selected that maximizes profits. given the relative
price, and the substitutability between labour and capital. This lies at the
basis of policy recommendations by economists who seek to mould the pat-
tern of development by atering factor prices. For instance, those who feel
that the cconomy is unduly reliant on capital-intensive techniques would
arguc for raising the price of capital relative to that of lahour. thus encourag-
ing investors to choose more tabour-intensive techniques.

in developing countries. capital tends to be scarce (and therefore expens-
ive), while labour is abundant (and reasonably cheap). This combination sug-
gests that investors should favour labour-intensive techniques. in practice,
however, this is not necessarily what happens. as was seen in the previous
chapter. many of the problems in the developing countries are related to the
use of inappropriate capital-intensive techniques. There are two reasons for
this. First, factor prices are often distorted in such a way as to reduce artifici-
aly the price of capital. Thisis asituation that can be easily dealt with within
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the neo-classical model by recommending the removat of the distortion.
which may, for instance. be the result of highly subsidized credit.

Second. there arc many considerations which cannot be taken into account
in the neo-classical model which nonetheless have a very significant impact on
the choice of technology. Not all possible techniques available may be known
to the decison-maker so that s(he)may be unable to choose the one which
maximizes profits. Further. considerations other than maximization of profits
may be important to the decision-maker. These can include case of manage-
ment, prestige and a desire for modernity.

A further factor influencing the choice of capital-intensive technigues in
developing countries 1S the choice of products and the choice of projects. For
cxample, if refined white sugar iS demanded then very capital-intensive tech-
niques arc needed to produce it. Less capital-intensive technigues arc
required If consumers are preparced to accept brown or grey sugar. If top qual-
ity tar-macadamed roads arc required then more capital-intensive techniques
must be used than if lesser quality roads (often more than adequate for the
low-traffic votume inrural areas) are chosen. Similarly, if agovernment
decides to invest in i large dam or a new, modern hospital. more capita
intensive technigues are required than if & small-scale irrigation or rural
health programme iSlaunched.,

‘This chapter sceks tO give a better understanding of these and other issues
involved in the theory and prncticc of technology choice. Section I. which
concentrates on theory, starts with an extract by Frances Stewart which.
although alittle difficult fo those who are not ¢cconomists, is included
because of its useful descripuon of the nco-classical approach and its limi-
tations. Noen-cconomists may find the account by Thomas and Lockett on
choosing appropriate technology, casier to understand. but this covers fewer
of the issues than the Stewart extract.

These are followed by extracts which expand on the themes of choice of
product and choice of project. The short extract by Frances Stewart looks at
some of the complexities of the product choice issue. That by Chris Baron and
W. Van Ginneken ismore empirically-oriented. It describes the actual effect
of choice of technology and employment creation in Bangladesh of aredistri-
bution inincome leading to :irise in demand (from the poor) for basic goods
(e.g. unwrapped washing soap) rather than the more sophisticated goods
(e.g. wrapped, scented. coloured, toilet soap). The choice of project issue is
illustrated by Luis dc Sebastiin with an example from El Salvador. Here he
argues that once the government had decided to invest US$150 million in an
international airport, the problem of technology choice became marginal.
The real issue was in choosing an airport rather than the building of schools or
hospitals for the rural people. He goes on to examine the role of foreign
financing in influencing this decision.

The section ends with a look at the important issue of the methodologies
used in choosing technologies or projects. Here too. a choice is involved —
between conventional economic techniques developed during the era of out-
put maximization development strategies. and alternative techniques devised
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by economists who arc concerned about basic needs in rural areas as well as
efficient use of resources. The extract by George Baldwin gives an excellent
account of the limitations of the usc of Present-Vaue calculations in choosing
between alternative technologies for rural water supply projects where recur-
rent (maintenance) costs are high and ma); be difficult to meet. He argues that
concern about meeting these future costs should be allowed to influence
decision makers and should not be discounted heavily in a Present-Value cal-
culation. Similarly, Robert Chambers argues about the wisdom of relying on
socia cost-benctit procedures when choosing between projects. These pro-
ccdurcs arc. he states, too complicated and too much subject to persona
values and political pressuies. As an alternative he suggests some sSimpler pro-
ccdurcs more appropriate for use in poverty-focusscd rural development.

A major factor suggesting that the labour-intensive technigues advocated
by Schumacher and others are appropriate in developing coum:ies is the
abundance of labour and shortage of capital. There arc. however. several
other factors which. in u perfect world. would tip the balance in favour of
small-scale, simple, cheap, labour-intensive techniques. These include small
markets, scattered resources and population, large poor rura populations
with nced for low-cost basic needs goods. and poorly developed infrastruc-
ture. These important considerations are looked at in Section 2. The extract
by Keith Marsden illustrates why large-scale factories don’'t work well in
developing countries, while that by Malcolm Harper and T. Thiam Soon
shows why intermediate technologies and small-scale industries do. Frances
Stewart explodes the myth of economics of scale and points out that really
large-scale production can only take place in an urban setting. whereas the
majority of peoplein the Third World live in rural areas.

Finally, Section 3 of the chapter presents a selection of case studies on tech-
nology choice. These include an extract by M.K. Garg giving comparative
economic data on aternative sugar processing technologies in India. and an
account from Northern Nigeria of the diastrous socio-economic impact of the
decision to invest US$550 million on a large dam. This is foliowed by an
extract on the effect of technology choice in the fishing industry in India
where ‘improved’ fishing boars have led to short-term gains for small fisher-
men followed by the threat of economic crisis due to over-fishing.

Also included is the account by Thomas of the choice of technology for irri-
gation wbe-wells in East Pakistan {Baneladesh) which gives a frank analysis
of how and why decisions were made. It shows that although economic analy-
sis indicated that smaller low-cost technologies would have been more in
accord with the stated objectives of the government, both the government
and the donor chose a less optimal, medium-cost technology for a variety of
organizational and perceptual reasons.

The section ends with further extracts which examine why inappropriate
choices are made. The case studies in this chapter are heavily biased towards
examples of inappropriate choices and inappropriate technologies; this does
not imply that appropriate technologies are rarely found in use in the deve-
loping countries. On the contrary, with the increased awareness of the issues
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involved, decision makers are beginning to take a more appropriate approach
towards technology choice. Some of the many cxamples of application of
appropriate techno!ogy in the developing (and developed) world are given in

the following five chapters.

1CHOICE OF TECHNOLOGY: THEORETICAL
ASPECTS

Technology consists of a series of
techniques. The technology available
to a particular country s al those
techniques it knows about (or may
with not too much difficulty obtain
knowledge about) and could acquire,
while the technology in use is that
subset of techniques it has acquired.
It must be noted that the technology
available to a country cannot be iden-
tified with al known techniques. on
the one hand weak communication
may mean that a particular country
only knows about part of the total
methods known to the world as a
whole. This can be an important limi-
tation on technological choice. On
the other hand, methods may be
known but they may not be available
because no one is producing the
machinery or other inputs required.
This too limits technological choice.
Each technique is associated with a
set of characteristics. These charac-
teristics include the nature of the pro-
duct, the resource use — of
machinery, skilled and unskilled
manpower, management, materials
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and energy inputs — the scale of pro-
duction, the complementary pro-
ducts and services involved etc. Any
or all of these characteristics may be
important in determining whether it
is possible and/or desirable to adopt a
particular technique in a particular
country and the implications of so
doing.

wT (TN. Tb. Te, Td,.... Tn}
(where ‘known’ means known to the
world) as constituting world techno-
logy. For a particular country, the
technology available for adoption is
that subset of world technolsgy
known to the country in question and
available. Say. ¢T = {Ta...Tn},
where ¢ denotes the countrv and the
bar indicates that only techniques
known to the country and available
are included. Thus c7TCwT.

Each of the techniques Tg,
Th...etc. is avector consisting of a set
of characteristics, a1, ai, aii, bi. bii,
biii... Thus technology can be des-
cribed in matrix form. with each col-
umn representing the characteristics
of each technique, as follows:




Matrix of World Technology = wT'

Characteristics Ta

Product type
Product nature
Scale of production
Material inputs
Labour input:
skilled
unskilled
Managerial input
Investment reguirements

Tb Tc Td__;

L

‘The technology in use in a particu-
lar country is that subset of the tech-
nology available to it that has been
selected and introduced, or uT =
{Ta...Tn} where uT CcT CwT.

The processes by which world
technology is narrowed down to an
actual set of techniques in use may be
crudely described as follows:

T

of characteristics — consisting of the
inputs required. quantitatively and
gualitatively. the nature of the pro-
duct, the scale of production, pro-
ductivity of the various factors. the
organization to which it is best suited
and so on. ‘ These characteristics tend
toreflect— or at least be in tune with
the ecomomic/historic circum-

wT: availability —_— _
h technology selection ul.

all known available mechanisms technology
techniques | to the in use

communications

The actual technology in use is
thus circumscribed first by the nature
of world technology, then by the
availability to the country of known
techniques, and finally by the choice
made among those available. If the
technology in use is thought to be

inannranriate it mav be manpranr-
ate because world. technology is
ingppropriate, or because an
inappropriate subset is available to
the country, or because an inappro-
priate selection is made, or for some
combination of the three reasons.
Confusion is caused by failing to dis-
tinguish between the three.

It was argued earlier that each
technigue is associated with a vector
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country

stances of the economy where the
technique was first introduced. Those
who introduce techniques into under-
developed countries thus make a
choice among the techniques avail-
able; the choice actually made
depends on the nature of the decision

thair thn
-

and
magarg and ns

economic circumstances in the econ-
omy concerned, and the characteris-
tics associated with  different
techniques. bearing in mind that
their choice is confined to the tech-
niques they know about. and that
their knowledge may often be incom-
plete or inaccurate.

Decision makers differ as to
motive, knowledge and circum-
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stances, so who takes the decision
may determine what decision is
made. For example, a subsidiary of a
multinational firm may have, as
prime motive, maximization of
profits after tax, on a worldwide
basis. Locally and privately owned
firms may aim to maximize local
profit after tax. This difference can
make a considerable difference to
choice of technique in terms of
nature of output, scale, speciaiza-
tion, type of inputs used, price ot
such inputs, etc. A government-
owned corporation may aim to maxi-
mize local profits before tax: or it
may also include other aims that are
given little weight by the private sec-
tor ¢.g. employment expansion, or
the spread of opportunities to the
rural areas. The aims of those taking
the decisions may differ from those
of the corporations for whom they
decide — individual income and/or
prestige maximization may alter
decision making, sometimes alowing
corruption to be decisive in choice of
technique The aims of family enter-
prises are likely to be in terms of total
income of the enterprise. rather than
profits.

The circumstances in which firms
operate also differ as between the
type of operator. For example.
access to funds for investment, in
quantity and quality, differs between
firms. Multinational firms may obtain
more or less unlimited funds at the
cost of funds for the group as a
whole. Local large-scale firms may
borrow from the banks. often at
interest rates which are held low to
encourage investment. Smaller-scale
enterprises, including family enter-
prises, may find it difficult to raise
funds in any quantity and may have
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to pay high prices. Different tvpes of
firmstend to serve different markets:
for many subsidiaries of multi-
national firms the world istheir mar-
kct. Localy owned firms tend to be
more confined with the larger-scale
firms serving the upper income
groups, and doing some exporting.
Family cnterprises, particularly in
the informal scctor. tend to produce
for the consumption of those in the
immediate  vicinity.  particularly
among the lower income groups.
Scale of operations is a function of
organization. availabitity of funds
and the nature of the market. The
scale of operations is often the decis-
ive characteristic in determining
selection of tcchniquc, with only one
technique that is effcicnt at each
scale. Another characteristic that is
often decisive. as suggested by
empirical studies, is product specifi-
cation. Product specification depends
on the nature and income levels of
consumers. and the structure of the
economy as a whole. Different types
of firms tend to have different pro-
duct requirements — mainly because
their markets differ, with the iarger-
scale serving the higher income
groups and competing on the world
market, while the small-scale and
rural cater for local low-income con-
sumers. Keeping up standards, the
prestige ot the nrm generally and
maintaining the value of the brand
name aso help determine product
standards.

The price and availability of other
inputs also differ between types of
firm within any economy: it has been
shown that raw materials may be
obtained at a lower price by the
large-scale than the small. Firms with
foreign technology contracts, and




multinational firms. have access to
inputs at different prices from those
without. A major difference between
types of enterprise is heir access to
differcnt types of labour, and the
price they pay for it. Factors holding
up wages -- such as government
regulations, and trade union activity
-- arc confined to the large-scale:
family enterprises may generally
obtain labour ata much lower price,
While there are major  differences
in  objectives  and  circumstances
between difterent types of firm
within an cconomy. within cach
category sclection of technique aso
depends onthe way in which the
economy as a wholc operates. Thisis
partly a question of price and avail-
ability of different inputs. including
labour and investment goods; partly
of income distribution determining
the nature of markets; partly of the
openness/closedness Of the cconomy
determining the extent to which pro-
ducts have to compete internation-
ally. A's argucd above, the package
aspect of technology mecans that any
onc technique which. looked a: by
itself, may appear efficient and
appropriate. may be inefficient in the
context of the technology in use. For
example, a decision on tire technique
to be adopted in tyrc manufacture
wiii depend on the nature of the
cconomy and income distribution
within it -— whether cars are being
consumed locally. whether they are
produced locally. or whetheritisa
bicycle economy. the standard of
roads, the extent to which the tyres
have to compete with other tyres
manufactured locally or imported.
the standard and prices of the compe-
titive goods, the availability and price
of inputs required, including energy.
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labour of different skifls. materials
and so on. The decision has to be
made in thelight of. and may be
uniquely determined by. the nature
of the economic structure as a whole.
A system in which private firms com-
pete. cuch with frec access to foreign
technology. may lead to oligopolistic
competition via product differentia-
tion --- as it has in capitalist advanced
countries — rather than competition
via price. Such a structure may force
cach firm to adopt the most recent
techniques in order to sccure its mar-
ket by providing the most recent pro-
duct: in such a dgtuation the
technique is determined by the mar-
ket in the context of the technology
in usc. athough takentogether the
decisions aiso determine that techno-
logy. This is why it is difficult to
induce marginal changes in techno-
togy.

To formalize. we may say that the
process of selection of techniques
consists Of sefecting from the matrix
of known technically efficient and
available techniques. which we des-
cribed as ¢ T, the nature of which was
determined by the history of techno-
logica  development.  discussed
above. Each technique within this
matrix is represented by a vector des-
cribing its characteristics: ¢7T =
( Ta, To, Te, Tn)y where Tn, T/....
arc the different techniques, and
cach technique consists of a vector of
characteristics ai. aii. ii.. .associated
with Ta; hi. bii. biii....associated with
7%. and S0 on.

Decision makers may be categor-
ized into groups, each of which has
an objective function representing its
aims. Suppose the decision makers
are categorized into M (multi-
nationals). L (large-scale local




firms), G (government-owned enter-
prises), F (family enterprises) and so
on. Corresponding to each group is
an objective function, which we may
represent as m,/.g.f. In trying to max-
imize their objective function, the
decision makers are subject to a
series of constraints, some of which
are common to al of them, and some
of which vary according to the
category of decision maker. One
such constraint is the nature of tech-
nology available —- this may vary
somewhat between decision makers.
since knowledge about and access to
different types oi technology varies
between groups — for example. a
subsidiary of a multinational will
have access to a different selection of
techniques from a small family enter-
prise. In addition, as argued, mar-
kets, scale, factor availability and
price may vary between the groups of
decision makers. The underlying
conditions in the economy, i con-
trast, tend to bc common to ali
decision makers. We may describe
the constraints of each group as
Cm,Cl, and those common to the
economy as awhole C*. Selection of
techniques then consists in the
attempt by each group to maximize
its objective function subject to the
constraints. The overall balance of
techniques within the econorv
depends on the size of the different
groups. So uT = f(mgf .. ..
Cm,Cl,Cf...C*), where uT is that
subset of total available techniques
that are selected. The neo-classical
model of choice of technique picks
out two characteristics of techniques
labour and investment require-
ments — and regards the question of
choice of technique as consisting of
choosing between techniques of dif-
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fering labour and investment inten-
sity. The relative price of labour and
investment is regarded as the deter-
minant of this choice, with that tech-
niguc being selected that maximizes
profits, given the relative price. and
the substitutability between labour
and capital. The approach, at its text-
book simplest. may be shown with a
smooth. convex isoquant represent-
ing different methods (in t¢rms of //4.
ratios) which may be adopted to pro-
duce the ‘same’ output. In the figure
below R represents the profit-maxi-
mizing equilibrium point, so ihat
technique would he selected.
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Technical progress may be intro-
duced without altering the basic
model.  Technical  progress is
assumed to be ‘neutral’, affecting all
techniques equally. Thus the entire
isoquant is shifted inwards over time,
so that any one time choice of tech-
nique is between techniques as repre-
sented by an isoquant even though
the isoquant is shifting over time.
The figures below illustrate how
choice of technique is affected by
technical progress.

Developments of the neo-classical
approach in application to underde-
veloped countries have concentrated
on two aspects. first, that savings
generated per unit of investment
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should be a (sometimes the) criterion
for choice of technique; secondly,
that the ru'ing relative price of labour
and investment may be ‘distorted’,
with the consequence that socially
inappropriate techniques are selected
(generally  speaking  excessively
investment-intensive) with resulting
un- and underemployment. Both are
premised on the same basic approach
to choice of technique as the neo-
classical approach, at its simplest, as
described above: that is to say they
are premised on the existence of a
wiae range of techniques of varying
labour and investment requirements
as shown in the isoguant above, with
the relative price of labour and
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investment being the determinant of
choice.

In one way the nco-classical model
may be regarded as a specia (and, in
practice somewhat insignificant) case
of the general model described
above. The neo-classical model picks
out just two characteristics of the
manifold characteristics associated
with each technique — investment
and labour requirements--and com-
pletely ignores the others, such as
scale of output, nature of product.
skilled labour requirements. material
inputs, infrastructural requirements
etc..etc. In terms of selection mech-
anisms it concentrates on just one -
relative prices of labour and invest-
ment — corresponding to one type of
decision maker. the profit-maximiz-
ing entrepreneur with unlimited
access to finance at constant rates of
interest. In order to achieve this sim-
piification the model makes a ceteris
paribus assumption about the many
other influences over decision mak-
ing, and about characteristics of tech-
niques that determine technical
choice.

It might be argued, none the less,
despite the overwhelming empirical
evidence that labour and investment
intensity are not the most significant
variables nor their relative price the
sole critical determinant of choice,
that the approach highlights an
important subsection of technical
choice — that concerned with the
investment/labour intensity aspect of
producing given output. Even this
much cannot be granted because of
the nature of technological develop-
ment over time, which makes non-
sense both of the assumption of a
range of techniques of varying labour
and investment intensity, and most



significantly. o f the ceteris paribus
assumption about other characteris-
tics of techniques.

As argued above, techniques have
to be developed historicalty and the
techniques available for selection at
any one time at-e those that have
been developed al some time in the
past. Generally speaking the tech-
niques developed at one time refiect
the resources of the economy when
developed. I'n terms of investment
and labour intensity this means that
more lubour-intensive techniques arc
ikely to have been developed at
carlicr periods, when savings were
lower in relation to fabour supply.
while  more  investment-intensive
tcchniqucs were developed tater
when more savings were available in
relation to labour supply. In so far
then as a nco-classical type range ol
tcchniqucs is available (i.c.tech-
niques of varying //f. ratios). it con
sists of techniques developed over a
historical period with the more
labour-intensive  tcchniqtics dating
back to an earlier period than the
investment-intensive.  But because
the earlier techniques originate at an
earlier time. they have less scientific
and technical knowledge to back
them up, and therefore tend to be ot
lower productivity. Many of them
have become technically inefficient.
as argued above, using more invest-
ment as well as labour in relation to
output produced. Thus. fat- from
there being a complete isoquant cor-
responding to each moment of time.
for each scientific and technical age.
there is a series of techniques devel-
oped at different times. with a tend-
ency for the earlier ones to become
technically inefficient.

In some ways this view of technical
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development is similar to that of
Salter and of Atkinson and Stiglitz.
Salter believed. with the neo-classi-
cists, that potentially there was a
whole range of techniques of varying
investment and labour intensity, cor-
responding to cach level of scientific
and technical development. or “state
of technique’ as he puts it. But of this
large potential range. only the
immediately profitable were actually
devcioped: hc contrasted the ‘rela-
tively narrow range of developed
techniques which could oe designed
with the current state of knowledge™.
The former — actual machines — arc
confined to anarrow range of invest-
ment and labour intensity reflecting
the resources when thev were devel-
oped. They might therefore berepre-
senied by a point on u diagram.
Atkinson and Stiglitz discuss the
localized nature of part technical pro-
gress, consisting of improvements in
techniques already In use. as shown
in the Figure below.

Adkinson suglitz localized technical progress

Both Salter and Atkinson Stiglitz
stick to the neoclassical framework
in two respects; first, showing a pro-
duction function whether potentially
(Salter) or as the starting point
(Atkinson and Stiglitz). despite the
fact that the conclusion of a historical




approach to technical development
must be that there is little. if any.
meaning to the assumption of an
almost continuous range of tech-
niques reflecting possibilities at a
single ‘state of knowledge'; all there
is are developed techniques which
have been developed at different
times. Whether or not it makes sense
to talk of a potential production func-
tion. along with Salter, is reully a
matter of metaphysics. More rel-
cvnnt for our discussion is their con-
ccntration. as in the basic neo-
classical approach, on the two neo-
classical characteristics of techniques
of labour and capital intensity, ignor-
ing ihe other characteristics. and
selection mechanisms. This is signifi-
cant because these other characteris-
tics arc systematically related to each
other and to the investment intensity
of techniques. and tend therefore to
invalidate any conclusions which
ignore them. One aspect discussed at
length earlier is product development
which occurs systematically over
time, and which means that the later
techniques are associated with differ-
ent — more efficient and higher-
income-products than earlier tech-
nigues. Hence, to assume that tech-
niques of varying labour and capital
intensity exist which produce the
same product does riot make sense.
because the technical developments
that have increased investment have
also been associated with changed
products. This also means that some
early techniques which might appear
to offer a labour-intensive alterna-
tive, are ruled out because associated
with obsolete products. In away this
conclusion is ironic because many

Frances Stewart, Technology and Underdevelopment.

neo-classicists have used product
choice to rescue the idea of technical
choice in terms of investment inien-
sity — arguing that while empirical
evidence supports the idea of relative
coefficient fixity for each product,
product choice allows coefficient var-
iability. Other systematic changes in
characteristics of techniques over
time are scale changes. and input
(and particularly skill) requirements.
Again this means that later tech-
niques are designed for larger scale
than earlier so it rarely makes sense
to think of them as producing on the
same isoquant. Changes in the skill
availability and requirements, and
other changes in the technology in
use. a'so mean that later techniques
arc associated systematically with dif-
ferent characteristics than carlier
ones. Since the only genuine choice
of technique atong nco-classica lines
is the result of the survival of earlier
labour-intensive techniques along
with later more investment-intensive
techniques, any choice between them
also involves a choice of the other
characteristics that have changed sys-
tematically with :ime. So the early
techniques are designed. on the
whole. for production at smaller
scale, use fewer skills, require less
technologically advanced inputs, and
so on and so forth. as compared with
the later techniques. 1n view of thisit
IS scarcely surprising that investment
intensity often becomes of subsidiary
relevance to the choice. and the rela-
tive price of labour and capital also
only of minor importance, compared
with the other characteristics that are
ignored in the neo-classica
approach.
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In practice, the use of the concept of
appropriateness of technology means
a deliberate use of criteriafor choos-
ing which technology is appropriate
Ina given set of circumstances. We
can expect the criteria to be retated
as closely as possible to the mecting
of human and social needs. The
majority of technological decisions.
in the Third World as in the United
Kingdom, arc not made as self-con-
scioudly as this. However, Ict us look
at areal example to see how choices
can be made deliberately using cri-
teria of appropriateness. Details of
the example ar c outlined i n the
panel. Three points can be made
immediately from this example.
First, if a simple criterion | s
chosen, such as‘lowest total cost per
can’. then there is no question which
technology should be adopted. In
this case the automatic processes arc
the ones that would be appropriate
on this criterion. However. con-
structing tables of ‘key figures or
indicators like ths can only give an
unambiguous result if a single, mea-
surable quantity (such as ‘total cost
per item produced’) is chosen as a
criterion, in place of the sort of multi-
tude of possible, vaguely desirable
attributes of technology indicated by
lists like those given in Chapter I.
Second, the same simple criterion
can lead to different results in differ-
ent circumstances. Thus, in a country
where monthly wages for unskilled
labour were considerably less than
the equivalent wages in Kenya, and if
other factors remained equal, the
semi-automatic sealing process could
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Choosing Appropriate Technology

become the ‘appropriate’ technology
on the same criterion of least cost per
unit output. Alternatively. one might
think of using Schumacher*s criterion
of capital cost per workplace. This
guantity, according to Schumacher
should be kept down to roughly one
year's average wages. The third
point. then. is that different criteria
lead to different choices.

To get beyond these fairly obvious
points we need to consider reasons
for using any particular criterion in
the first place. and the likely effects
of making a chyice in this way.

Different criteria reflect different
social goals. though this may bc a
question of imrlicit values rather
than cxpiicit choice. So the idea of
minimizing cost, reflected in the cri-
terion of least total cost per can. may
derive consciously from ii goal of pro-
fitability for the individual canning
enterprise, Or it may simply be the
unthinking result of cultural bias
towards capital-intensive techniques
on the part of design engineers or
other technical personnel. Similarly,
the idea of keepiiig the capital cost
per workplace low could be derived
logically from a policy aim of self-
reliant development (keeping indus-
irial innovations within the financial
reach of the average worker means
that there is some chance at cast of
such innovations spreading sponta-
neously) or it could just come from
uncritical  acceptance  of Schu-
macher’s doctrine of intermediate
technology.

These social goals or policy aims
can be expected to refiect efforts to




meet basic human necds. However,
the link between social goals and
basic needs almost certainly depends
on a particular ideological view. and
entirely different policy aims may be
justified by reference to the same
basic need. So, for example, we

might take the creation or mainten-
ance of permanent jobs as a basic
human need in the above example.
The traditional development econ-
omist’s view may be that the automa-
tic processes, being more profitable,
would create more wealth generally.

Canning in Kenya

Sealing of cans is the process of
closing one end of the can with a
id This peqress canhe done with
two kinds of production technology,

One wayis with anautomatic
machine that seals four cans a! a
time. The manual work 18 minimal,
except for control of the machine.
The workers have to be specialized
to operate themachine The quality
of the sealing processis very high
and there 1sthus no need for quality
control of the sealed cans.

The other way cf doing thr job uses
a machine that s semi-automatc
and whichmakes one can atatme,

There 15 not much skill required to
operate themachine, but the guality
IS poor. so that 5 per cent of the
cans do not reach the dewed
quality. Therefore itisnecessarytc
have a supervisor for every thurd or
fourth machine.

Packing the finished cans 1n boxes
can hkewise be done two ways:
either the cans are auiomatically
placed accurately on a conveyor
belt and from there fall :ntothe
boxes; or the packingis done by
hand. using a simple wooden tool
to lift the cans from the conveyor
belt where they are tn no particular
order.

Key figures for the Sealing Packing
choice of technology Automatic Semi- Automalic Semt

automatic automaltic

costs of machine/t 10,000 500 6.000 600

number of waorkers per

rmachine 2 1.3 3 5

monthiy pay per

machine/shiliing 1,050 500 1,050 1.750

production/{cans per

mini 270 38 460 280

lifetime ¢f machine

vears 15 10 15 6

capital, outputratio/

(f per can per min) 37 13 13 2.1

output: labour ratio/

(cans per min per

worker) 135 29 153 56

capital: labour ratic/

{f’ per worker) 5,000 385 2,000 120

capital costs/{sh per

10,000 cans) 371 1.65 1.30 034

wages {sh per 10,000

cans) 2.70 9.14 1.68 4.34

total costs/{sh per

10,000 cans) 6.41 10.79 2.88 4.68

# MR
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which would filter down to all areas
and classes, creating jobs indirectly
through development and economic
growth. On the other hand, the inter-
mediate technologist would argue
that unless capital cost per workplace
is low enough, technology cannot
spread to more than a few centies, so
that it is the adoption of the semi-
automatic process that will bring jobs
to all areas. including the poorest
rural parts.

It is worth pointing out here that it
is not necessarilv possible to find a
way of implementing a choice madc
like this. It is all very well deciding in
the abstract that a technology must
meet certain criteria, but perhaps it
just cannot be done. For example.
none of the options in the example
has a labour productivity of 200 cans
per worker per minute. so, if that
were a criterion, it could not he met.
This would bc an example of a tech-
nical constraint; a subsequent inno-
vation or technical development
might make this criterion realistic.
More intractable, perhaps, are econ-
omic and political constraints. An
example of the former would be a
shortage of capital. So, for example,
although it would be cheaper to pro-
duce cans in the long run by borrow-
ing £16,000 at 20} per cent interest for
one automatic sealing machine and
one automatic packer, this money
may not actually be available. On the
other hand, once an automatic plant
is in existence, its products will have
a cost advantage which wilt mean
that any subsequent semi-automatic
plant could hardly compete, unless
protected.

It is less easy to find a straightfor-

ward cxamplc of a political con-
straint, but one can easily imagine
various political reasons why certain
options may in fact not be available.
For example, certain developments
may depend on the goodwill. or the
investment or supplies, of particular
foreign companies — and they may
be prepared to make available only
certain technological options. In the
canning cxamplc, one can certainly
speculate that a large overseas com-
pany wouid pi-efcr to install automa-
tic machinery, and bc able to exert
powerful control. through accessto
exclusive knowledge on maintenance
etc., rather than make available
semi-automatic machinery that could
easily be maintained and copied by
independent local operators.

Finally. adopting a criterion does
not guarantee implementation of a
preferred course of action. For
example. the semi-automatic canning
process might be chosen for a certain
place, but perhaps no local people in
fact take up the idea. and the goal of
local self-reliance would hardly be
met by forcing it on them. Indeed,
such entrepreneurs as there are may
prefer more profitable options. And
there may be completely unantici-
pated consequences or unquantifi-
able effects that could not possibly
appear in a table of ‘key figures’
drawn up in advance. The main areas
to look for these unexpected devel-
opments are usually ‘human’ areas,
such as the !oca! cultural context or
the area of management and pro-
motion of schemes, but unantici-
pated ecological consequences may
also pe important in some cases.

A. Thomas and M. Lockett, Choosing Appropriate Technology, 1978




Choice of Products

An important dimension of choice of
techniques is choice of product.
Many different products fulfil the
same itecd. Such products may differ
in most rcspccts -- for example, sau-
sages and milk both fulfil anced for
nourishment -- or in afew rcspcects,
where the differences are usually
c a | I'quality diffcrcncecs':  finely
spun ar:d coarsely spun cotton both
tulfil the need for thread. The extent
to which ditfferent products or pro-
ducts of diffecrent quality do {ulfil the
same nced depends on how the need
i s specified. The more generally
needs arc specificd the greater the
number of products of varying qual-
ity that may fulfil them. The more
narrowly specified the fewer pro-
ducts; if very narrowly specificd only
one product may fultil the need. For
example, only Renault 16 car doors
will do if one ieeds to replace a door
on & Renault 16 car. Techniques of
production very often differ in the
guality of products produced. and
they may also differ in the type of
product produced. This raises two
difficult questions. First, any study of
techniques has to start by deciding
which technigues are to beincluded.
To do this it is necessary to decide
how the needs are to be specified and
hence the variety of products that
wouid {uliil the needs. Secondly,
since the different techniques are
associated with different products.
the study has to value these differ-
ences in coming to results.

A needs-based approach to choice
of technique threatens to encompass
a wide variety of different products if
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needs arc broadly decfined — thus
raising the major difficulty of how to
value such differcnces. On the other
hand. ¢xcluding product variations.
by making special efforts to find
alternative technigues for producing
a homogencous product. as many
studics have done to avoid vaiuation
difficulties. restricts the comparison
so that little choice of technigue is
likely to remain, while it begs the
main question — that of the variety
of possible ways o f meeting given
needs.

Economists have suggested t w o
ways of valuing different products: a
simple wayv round many of thesc
probiems is to take the consumers’
soverelgnly way out, valuing pro-
ducts according to market prices. But
the conditions required to make this
valid -- desired income distribution.
pertect competition. no cxternalitics.
no advertising — arc so far from
being met that consumers’ sover-
eignty is a snare not a solution. The
second method suggested for open
economics is to take export price as a
guide to the value of output, since
this rcprrscnts foreign exchange that
might he acquired. This is Icgitimatc
where the items in question actually
are cxportcd. Where they are not.
but satisfy previously unsatistied
domestic demands. act as import sub-
stitutcs. or substitutes for other dom-
estic output. the foreign exchange
price is not a guide. TO take the
foreign exchange price to compare
the value of e.g. mud bricks with con-
crete walls implies accepting the
‘world‘ valuation of mud bricks and



walls -- a valuation which reflects
world income distribution and taste
patterns. Where home production
acts as a direct and exact substitute
for imports then import prices may
be a correct guide to foreign
exchange saved. Rut in choice of
technique studies the central ques-
tion is the different ways in which
neceds may be fulfilled. Exact import
reproduction is only one way. and
hence import prices often provide no
guide to relative valuation of differ-
entqualities of goods.

Oune way of approaching the prob-
lcm is to try to specify the need that is
to bemetas precisciy as possible.
Any output that meets this nced may
then boe classitied as o f the saume
value, for the purpose of the exer-
cise. If it overfulfils the need — pro-
ducing e.g.stronger bricks than
specified — this should not add to the
value, at least in the initial ussess-
ment. If it can bc shown that this
overfulfilment — or meeting of non-
specified needs -— is of value. then
this must be weighed in the final con-

clusion. I'n a study of can sealing a
major reason why the automatic
method was preferred was that les:.
supervision was required to get the
guality of cans necessary for export
markets. In so far as the cans are in
fact going to he exported, then this
extra quality presumably is necess-
ary. Rut it may not be necessary foi
domestically consumed cans. or for
exports within East Africa. There is
an interaction hetwecn the results of
the studies and needs: most needs are
not autonomously defined hut are
related to the costs of meéting them.
For example. if it is shown that two-
storey building is going cnormously
to reduce employment and increase
costs compared with one-storey, this
might lead to a rethinking of the
building programme in terms of one-
storey accommodation. Hence prior
definition of needs, to rule out singie-
storey accommodation and therefore
study of hand-block makers. would
misleadingly lirnit the scope of the
study.

Frances Stewart. Technology and Underdevelopment, 1977.

Are the products which arc most
appropriate those which are pro-
duced by “appropriate technologies”!
it is impossible to answer this ques-
tion unequivocally. The economists’
definition of appropriate technology
is ‘the s¢t of techniques which makes
optimum use of available resources
in a given environment. For each
process or project, it is the techno-
logy which maximizes social welfare
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Appropriate Products and

Technology

if factors and products :re shadow-
priced’. The reference in this defini-
tion of “available resources' implies
that in developing countries where
labour is in relatively abundant sup-
ply an appropriate technigue wiil
tend to be labour-intensive. assuming
that such a technique doesexist and
is available to those willing to apply
it. However. the definition of appro-
priate technology quoted here, like



most others, takes the product &s
already specified. Yet thcre is no
obvious a priori reason to suppose
that a product which is appropriate in
the basic-needs sense may be manu-
factured or assembled by several
technologies among which the miost
appropriate is also relatively labou
intensive. On the other hand, some
impressionistic evidence is sugges-
tive, Wicker furniture, raffia mats
and earthenware cooking utensils are
houschold durables made by labour-
intensive methods which are gener-
ally cheap and can be regarded as
etficient in the basic-needs sense.
One can generalize from these
exarmnples and suppose that tra-
ditional handicraft shops are not only
employment-generating but also pro-
duce goods which are cheap and con-
sumption-efficient, the more so
because the craft worker is familiar
with the needs of the people among
whom he lives and works.

But the argument can scarcely be
regarded as robust and examples in
the contrary sense arc not difficult to
find. A moulded plastic chair may be
aesthetically displeasing but would
otherwise seem to embody the essen-
tiai characteristics of a chair.
although not much more. and may
certainly be preferable to sitting on
the floor. However, such chairs are
manufactured by applying a very
capital-intensive technology although
unit costs may b¢ low in long produc-
tion runs. Whether similarly Spartan
wooden chairs can be made as
cheaply would depend on wage rates
and the cost of timber in the country
concerned.

Soap is regarded as a basic need in
most human societies, for the pur-
pose of personal hygiene, and also
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for washing clothes and other house-
hold purposes. In Bangladesh. for
example, the consumer may choose
between attractively wrapped,
scented, toilet soaps of various sizes
and colours: and usually scented. but
unwrapped. washing soap sold in the
forms of bars or balls. The latter may
be used for totlet purposes as well as
for the washing of ciothes. Washing
soap is usually produced in small-
scale or cottage industriecs whereas
toilet soap is manufactured only in g
dozen or so large-scale modern fac-
tories, which also produce a limited
quantity of washing soap.

Technically there are considerable
differences between the larger factor-
ies applying modern technology and
the cottage-industry type of soap pro-
ducer. The modern factories arc
dependent on imported technology.
and they also import many of their
raw materials. Heating oil is a signifi-
cant material input requirement; in
contrast. the small-scale factories
tend to produce soap in small lots,
the handling of materials between
processes is manual and firewood is
generally the energy source.

The large factories are more capi-
tal-intensive than the small ones.
Abstracting from the data collected
in the production survey in Bangla-
desh. it may be concluded that. for
an equal volume of soap manufac-
tured, the capital-intensive approach
implies very roughly three times
more investment than small-scale
production, whereas the latter
employs about forty times more
people.

The number of job opportunities
created by soap production therefore
depends on the choice which con-
sumers make (in aggregate) between




relatively sophisticated toilet soaps
and washing soap. A survey of con-
sumers was carried out in order to
identify the determinants of demand
for the two types of soap. This survey
revealed that the totai volume of pur-
chases of soap trends to increase with
income, demand for toilct soap tend-
ing to be more predominant among
kigh-income groups. Households in
urban areas tended to consume more
toilct soap than those living on the
same incomes in rural areas. (A key
rcason for this was the greater avail-
ability of the sophisticatcd soaps in
urban areas.) There were some dif-
ferences between occupations: inter-
cstingly, for ¢xample, manual work
was found to b¢ associated with a
higher level of consumption of toiiet
soap at the same level of income.
Consumers were asked questions
about the attributes they seek in
soap. Thekey attributes were identi-
lied as washing ability, durability.
resistance to breakage, scent, colour
and wrapping. Most consemers
regarded the first three as the most
important, although scent. colour
and wrapping were accorded greater
iaportance by households in higher
income groups. This is what one
might expect but it is still useful con-
firmation of the rationality of con-
sumers. However, the replies given
by consumers to the questions about
attributes were not entirely consist-
ent with their purchases.
There were several

reasons for-
this. The most important was that the:
small-scale sector of the soap indus--

try cannot make sufficient supplies of’

the simpler soap product available.
Its marketing capability is weak.

Because of import restrictions it lacks
raw materials. and production is
often intermittent. The large-scale
sector tends to reccive more favour-
able treatment as regards the import-
ation of raw materials. and it also has
an advertising capability which may
havea persuasive effect on con-
sumers that overndes their objective
perceptions of product attributes.

Would consumer demand for dif-
fercnt types of soap. and hence
employment generation in the mdus-
try. be affected by a redistribution of
income? Estimates of the ctfects of a
(static) redistribution of income arc
necessarily open to question.since
they depend on many assumpiions,
Very roughly. an overnightshift of
Tk 100 million of income (or approxi-
mately 2 percent of GNP) from
households with incomes of Tk 400
per month and over to households
below this level would have the effect
of shifting Tk1-3 million worth of
consumer demand for soap from the
capital-intensive to the labour-inten-
sive sector. Between thirty and one
hundred new jobs could thus be
created. This rather modest change is
due to the small size of the industry
in Bangladesh and the relatively low
demand for soap per capita in this
particularly poor country.

Other computations concerning
the long-term futurc of the demand
for various types of soap in Bangla-
desh suggest that the impact of
increasing demand due to rising
incomes and a rapidly growing popu-
lation is likely to be much more signi-
ficant than that of a static (overnight)
redistribution of income.

Chris Baron and W. Van Ginneken. {ntarnational Labour Review, 1982
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Choice of Projects

The following diagram shows the
linkages between four types of
choices, each of thcm conditioning
the ensuing choice.
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Most discussions of appropriate
technology focus. rather narrowly.
on the last of these categories, as if
an autonomous choice were really
possible.  Fortunately,  however,
there is a growing body of knowledge
which analyzes the technological
problem as only a limited aspect of
the whole social system.

The real and the false aspects of
the problem arc illustrated in El Sal-
vador, where a new international air-
port is being constructed with the
latest technology. Many have raised
angry voices against the use of capi-
tal-intensive technology in a country
with so much unemployed labour.
But the techrology used in the con-
struction of the Cuscatlan Airport is
not the major problem. It is. at most.

-

SO

only a marginal one. The real issue is
that $150 million has been expended
on a new airportinstead of building
more hospitals and schools for the
rural populace. The problem lies.
then. in the choice of the investment
project and not in the type of techno-
logy used in the construction of a
modern airport. an activity which
does not allow for much ftreedom of
technological choice anyway.

Ostensibly.a modern airport was
chosen over equipment and services
urgently necded in the countryside
because the exporting scgment of the
cconomy required an airport to
incrcusc non-traditional exports and
the dependent scgment of society
needed to promote tourism. More-
over. convenient financing for the
project was offered to the Salvador-
ian government by Japan, appar-
ently i n view of the logistical
advantages that the new airport will
provide to Japanese trade along the
Pacific coast. It is inconceivable that
a foreign country would have granted
financing on the same terms for a
rural hospital. Thus. the discussion of
capital-intensive construction tech-
niques in this case fails to recognize
the true nature of the problem.

Luis de Sebastian in J. Ramesh and C. Weiss, Mobilizing Technology for World

Development, 1979.

cannot make both. -John Ruskin

The division of labour. it is not, truly speaking. the labour that is
divided; but the men:- Divided into mere segments of men-broken into
small fragments and crumbs of life You are put to stern choice in this
matter. You must either make a tool of the creature. or a man of him. You
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5:\/ A Choice of Methodoiogies

In any specific field there arc always ditferent technologies that can he used to
produce a desired output, and these technologies often differ greatly in their
capital costs, in their subsequent requirements for operating and matnienance
costs, and in theirlengths of life. Engineers and economists. and the people
who employ them, naturally want to choosc that technology which w:!! ‘cost
the least’, consistent with achieving the desired output and agreed standards
of service and safety. But when competing technologies have quite different
proportions of capital and recurrent costs, and usc cquipment with wery dif-
fcrent lives, the task of finding out which technology has ‘the lowest cost’ cin
be difficult. To cope with this problem. the techintque ot converting al! values
into ‘Present-Value terms has been widely employed. Present-Value (PV)
analysis is stmply the application of compound interest arithmetic to values
that occur in the future to derive their PV equivalent. When future values.
spread overanumber of future vears. have cachbeen discounted bick to
their PV cquivalent, they can then be added up to give a single value that tells
us how much that whote stream of future values is worth in Present-Value
terms. If wc did the adding before discounting cach value back to the present,
wc would bc adding ‘apples and oranges’. since $1that occurs sevenvearsin
the future has a lower PV than $1 that will occur three years in the tuture.,
Discounting gives all values the same weight and thus gets rid of the “apples
and oranges’ problem.

The standard way of identifving the lowest-cost alternatives between two or
more technologies is to construct a table in which all cash expenditures (capi-
tal and recurrent) are listed according to the years in which they will occur.
Each annual figure is thenconverted into a Present-Value by discounting.
There are many arguments as to what discount rates should be us¢d. and
these arguments can become important since different rates can change the
outcome of the calculation. The purposc of the calculation. of course. is to see
which technology has the lowest present value. This then becomes the techno-
logy of choice. In the Rural Water Supply (RWS) field PV calculations today
play a minor role in choice-of-technology decisions. They should noibe
expected to play more than a minor and occasional role. and economists hitve
far more important contributions to make to RWS projects and programmes
than testing; technoiogic  with Present-Value calculations.

Table 1 works out the Present Value of a RWS project for 300 deecpwell
hand-pumps estimated to have a capital cost of US$600 per well (cost of well
plus hand-pump, drop-pipe. pumping rods and cylinder). These are assumed
to be built in equal numbers over a three-year period. Operating costs are
zero but maintenance costs — which are not well xnown in this still-to-be-
built programme — are assumed to vary between $75 and $150 per well (these
costs will start during the second year for the first 1({) wells built during the
preceding year and build up to a constant annual cost of between $22.500 and
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S45 0005 Phe stream ol total costs s then shiown at three discount rates: zero.,
S and 10 per cent. The three resulting Prosent Vidues ure shown o cach with g
range which reflects the uncertinnty over mamtenance costs. At the bottom of
the table are higures showing the proportion of Present Vialue accounted tor
by marntenance costs. The fatter are seen 1o vary from a high ot 35-66.7 per
cent at zero discount 1o a low of 40-37 per cent at 10 per cent discount. This
modest conclusion s already ot some mterest: maintenance costs are kel to
account for at least halt of 1otal present values m many hand-pump pro-
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grammes. The proportion will naturally be lower at higher discount rates. But
if it appears that resources to cover rccurrent costs willbe difficult to find.
then common senseiells us that these future costs should not be discounted
heavily-they deserve to retain a high weight in the calculation: this concern
about the future should be allowed to influence the decision o1 what teciino-
logy to use. Consultants. donors, or sector officials may not be free to choose
a discount rate that reflects their estimate of the amount of weight they want
to give futiire recurrent costs, sinice there may be standing instructions from a

Table 1.
lllustrative capital and recurrent cost of three R WS technologies

AL Present value of deep-well hand pump scheme (n thousands) fusing 5 ang 10 per cent
drscount ratest.

Assumptions: Three hundred wells are 10 be byl and itted withbang pumps. thetoalcost “1
well plus pumps being $600 per wel The work 1stche spread evenly over 3 years and the
pumps are estimated to last 10 years Average maintenance €ost)s eshimaled at anywhere
heltween 375 and 5150 per well paryear mummurmand maximum values al $22,500-545. 000
peryear have thereforebeen used

PVY of total costs
Year Capital Recurrent Totals atb% at 70%
l 60 ~- 60 - -
2 60 7515 67.5-75 61.4-68.3 56.0-62.3
3 60 165.0-30 /5.0-90 64.5-77.4 56.3-62.3
4 — 22.5-45 22.545 18.5-36.9 15.3-30.6
5 22 b-45 22.5-45 17.6-35.1 14.0-28.0
6 - 22.5-45 22.5-45 16.9-33.8 12.6-25.2
7 — 22.5-45 22.5-45 16.0-32.0 11.5-23.0
8 22.5-45 22.5-45 15.3-30.6 10.6-21.2
9 22.5-45 25545 14.4-28.8 9.5-19.0
10 22.5-4b 22.5-45 1X7-27.4 8.8-17.6
180 180-360 360-540 295.3-427.3 249.3-427.3
Recurrent costs as % of total costs:
50-70% 40-57%
B.Costofdiesetand electric alternatives to above hand-pumps scheme (diesel replaces five

hand pumps}.

Diesel: Sixty diesel sets to pump 60 bore holes. and housedin simple structures. Total capital
cost of $330.000. Dieselpumping will also require a storage tank for each set plus a pipe
network to neighbouringstandpipes.

Operating cost: Each set wili cost over $1 per hour for fuel and attendant. With sixhours
pumping per day, annual operatingcost will come to around $2,000. Maintenance willcost
$30,000-550,000 additional per year for the system as a whole. Thus total &M costs of
§140,000-$160,000 are estimated.

Electrnic. Sixlybore holes costing around $1,000 each plus an electric submersible pump
costing around $400, for a total at-well investment cost of $84,000. Each well will need a
storage tank ($30,000 for 80 wells) plus a reticulation system to serve neighbourhood
standpipes. Investment cost isthereforesubstantially lower than diesel.

Operating cost. Annual operating cost per weilis estimated at about $465, or $27,900 for 60
wells. The maintenance c¢ost should be lower thandiesel, say $20,000-54G,000 for the system.
“otalrecurnng cost would therefore run roughly $60.000 per annum.
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central authority on the rate to bc used. If there is a significant difference
between the prescribed rate and a rate which sector officials think makes
more sense, they should use both rates and present their results as a sensi-
tivity analysis. with supporting arguments.

Table | also presents some illustrative figures for the capital and recurrent
costs of two additional competing technologies. diesel-pumped boreholes and
boreholes pumped with electric submersible pumps. The diesel estimate
shows capital and recurrent costs that are both higher than those for the hand-
pumps. On a straight cost-effectiveness calculation. therefore. the diesel
alternative would be a ‘non-starter’.

The electric-pump borehole alternative in Table | makes a more interesting
and more difficult comparison with the hand-pumps. The capital costs dare
estimated to be one-third cheaper than hand-pumps hut the operation and
maintenance (O&M) costs substantially higher. The preference is not
obvious. so the Present Value of the clcctric-pump option was calculated.
This shows that at all discount rates from zero to 10} per cent the hand-pumps
have a lower Present Value. It is also obvious. even without discounting, that
electric pumping would be much lower-cost than diesel pumping. indeed, all
over the world electric pumping is almost invariably preferred to diesel pump-
ing, on both cost and other grounds — provided electricity is available so that
electric pumping does not have to include the investment cost of providing the
clectricity supply.

The examples summarized in Table! introduce us to typical numbers
involved in technology comparison but do not say much about when it is help-
ful to use discounting and when it is unhelpful. One balanced and moderate
answer to this question is provided in a Swedish consultant’s 1977 report on
SIDA-assisted RWS schemes in Kenya. The consultant was bothered by the
peivensuitsuilywakichtbase af hich (115 per cemt) disconnt rates was pro-
ducing in the choice of technology in Kenya's RWS sector. High discount
rates were doing what they always do. i.e., favouring projects with relatively
iow capital costs and relatively high runrimng costs over those with a reverse
cost structure. But most of the engineers working in the sector had strong
reasons for preferring the technologies with the higher capital costs but lower
O & M costs. Experience had taught them that recurrent resources are more
difficult to obtain than capital resources and that pumped schemes are very
much more troublesome than gravity schemes and that thermal power is vul-
nerable to upward oil price shifts.

The outstanding discussion of appropriate technology in RWS in Water for
the Thousand Milions addresses itself (near the end) to the role of cost-ben-
etit analysis in the sector. The principal message of this sensitive and compre-
hensive pamphlet is that while a cost-benefit calculation (the authors really
mean a cost-effectiveness calculation) can ‘in principal’ capture all the con-
siderations that need to be taken into account. a large part of the relevant fac-
tors are incapable of quantification. The authors therefore conclude that ‘the
basic technology choice is largely dictated by the other criteria’, i.e.. criteria
that cannot be captured in a cost-benefit calculation. But such calculations are
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not put aside completely: ‘rational choices between technological alternatives
do sometimes depend in an important way on the question of how costs and
benefits occurring at different points in time should be compared. i.e.. how
they should be discounted’. They go on to note. without commsnt. that high
discount rates tend to discourage capitai-intensive technology while low dis-
counts tend to favour them. Capital intensity does not refer to whether the
capital costs of one technology are larger than another; it refers to the propor-
tions of capital and recurrent costs in two or more technologycal alternatives.
Two ways of measuring capitai-intcnsity are shown in Table 2. Method 1
simply adds up all capital and recurrent costs over the estimated life of the
project and sees what proportion of these total costs arc accounted for by the
capital expenditures. The second method involves converting the capital costs
into an ‘annualized value and then adding this annual capital value to annual
recurring cost to get a total annual cost; the annual capital component of this

costis then expressed as a percentage. Although the two methods will give
Table 2
Measuring capital intensity
Diesel pumped scheme Piped gravity-flow scheme
Year Capital Recurrent Capital Recurrent
! 6,000 - 12,000
2 2,500 250
3 2,500 250
4 2,500 250
5 2,500 250
6 2,500 250
7 2,500 250
a 2,500 250
9 2,500 250
10 2,500 250
22,500 2,250
Total cost: 28.500 Total cost: 14,250

Capital intensity:
Method 1: (capital cost as a percentage of capital plus all recurrent costs
over the project’s life)
6,000 12,000

Diesel: 28 500 = 21% Gravity flowqg 780 = 84%
Method 2: (straight-line depreciation over annual recurrent cost!
600 1,200
2,500 © 24% 250 = 484%

Recurrentcostintensity: (annual recurrent cost over annual straight-line
depreciation)

2,500 250
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different proportions, they will hoth correctly rank the capitalintensity ol
alternative technologies.

However, paying too much attention to capital-intensity can be downright
misleading, since the usual assumption is that LDCs should avoid capitai-
intensive technologies becausathey do not have the savingsneeded to pay for
capital. In fact, however, it is often easier for poor countrics to acqulre the
initial capital (through aid programmes or liberal financing termsj than to find
the recurrent resources needed to keep a scheme in operation. A simple way
of measuring recurrent-cost intensity is to calculate the ratio of recurrent costs
to one year’s depreciation. using the straight-linemethod. When this is done
for the two technologies of Tuble 2. the diesel pumps show arecurrent-cost
intensity of 4.2. the gravity-flow scheme an intensity of only 0.2. When you
divide the second figure by the tirst you conclude that the gravitv-How scheme
has u recurrent-cost intensity less thain one-twentieth that of the dicsel pumps.
An cven simpler direct comparison of the rccurrcnt cost streams (250/2300)
shows anadvantage for gravity-flow that is only half that found when cach
scheme's recurrent costs arefirstrelated to their respective annual capital
costs. The second method is intellectually more appealing — but seems less
relevant than the first. which focusses all attention on the critical budget prob-
lem,

The upshot of this discussion is that the gravity-flow scheme would be
rejected if the aim were to avoid the more capital-intensive scheme hut would
be preferred if the aim were to usc the scheme with the lowestrecurrent costs
Since low recurrent costs is the right criterion. the gravity scheme would bea
much better choice. The mechanics of discounting are such that the process
removes from consideration a higher and higher proportionof | alucs that fall
in the future. For example. if one is thinking of installing the diesel pumping
scheme represented by the first set of figures in Table 2. discount with a3 per
cent discount rate will extinguish (and therefore leave out of the PV result) 5
per cent of the investment cost hut 25 per cent of the next 10 years’ costs (the
calculations are not shown). At 15 per cent. almost half the recurrent costs
are omitted from the PV figure. In ‘collapsing’ all costs into a single figure
(the Present Value). the distinction between capital and recurrent casts is
removed and all costs over the life of the project are treated as if they were
capital costs. This does not seem a particularly useful thing t¢ do if a4 primary
basis for choice is the desire to avoid high recurrent costs. If that is amajor
criterion for choice — as | believe it should he — then the sensible way of
comparing different technologies is simply to make a straight torwad compari-
son of annual recurrent costs without extinguishing any of these costs by dis-
counting.

Choice of technology through the PV technique asks the question: ‘Which
method involves the least use of resources — undifferentiated resources —
over its lifetime'?’ That is not what we usually want to know when comparing
the costs of competing RWS technologies. What we usually want to know is:
which technology will minimize our future recurrent costs? PV calculations
can tell us nothing about the relative attractiveness of different technologies
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with respect to their demands on recurrent budgets. That is the method’s fatal
flaw.

In projects whose recurrent costs can easily be covered by sales of project
outputs (every factory. bank, or store is this kind of « project). ability to meet
recurrent costs will be a much less important problem than minimizing lite-
cycle costs. But in non-revenue-earning projects. which require heavy budge-
tary subsidies. ability to meet recurrent costs is usually a fat- more important
consideration than minimizing life-cycle costs as measured in a single PV
figure. What this amounts to saying is that the widely-used present value tech-
nique is simply inappropriate for the analysis of a large class of non-revenuc-
carning projects. tndeed, for such projects the technique can be downright
misleading.

If investment decisions in RWS should be governed primarily by undis-
counted calculations of financial Q& M costs, does this mean that capital
costs should play no role in choice of technology? That would he saying too
much; but their proper role should be determined qualitatively. not by mak-
ing usc of traditional PV calculations. which remove the distinction between
capital and O & M costs.

Some people may believe that there is a systematic inverse relationship
between capital and recurrent costs, suggesting that one can save on recurrent
costs if one is willing to spend more on capital costs. While this is a familiar
phenomenon in many fields, 1 doubt that any such general law holds for RWS
technology. My own view is that the best wuy to take capital costs into
account is to do this qualitatively, hy seeing how much coverage one will bhe
able to achieve with a given investment budget. The designers of any scheme,
if they are fully aware of the range of technology that should he considered.
should narrow the choice down to a very small number of alternatives on the
basis of technical considerations and the respective recurrent costs. One then
examines the relative capital costs to see if they are significantly different. If
there is a trade-off to he made, then one simply has to decide. qualitatively,
what weights to assign to capital and to recurrent costs. The argument of this
paper is that differences in recurrent costs ought to be given a much higher
weight than differcnces in capital costs. One might argue that PV calculations
could be made using, e.g., a 10 per cent discount for capital costs and a 3 per
cent (or zero) discount for recurrent costs. My strong preference is not to go
this route but to carry out separate. undiscounted comparisons of recurrent
and capital costs on the technological ‘short list’ and then to base decisions on
gualitative discussions of whatever trade-offs may exist. But, as noted, there
may often he no trade-off at all: the technology with the lowest recurrent
costs may also have the lowest (or at least a very low) capital cost. Cost tables
constructed to justify choice of technology should give far more emphasis
than is normally done to estimates of O & M costs — and who will pay for
them.

George B. Baldwin. World Development. 1983
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Simple is Optimal

Whatever has happened to the econ-
omies of the poor countries, the liter-
ature of project appraisal has an
impressive record of growth. The
observer may be forgiven for won-
dering where it will all end. as some
iy to develop appraisal methods
which will keep pace with changing
criteria of appraisal (ncw criteria
being added rather than old ones
beng subtracted) and practitioners
struggle to follow their advice. One
question here is whether the addition
of employment and poverty criteria
to social cost-benefit analysis will
lead to angt improvement in
resource allocation. To answer this
question would require a major
study. A positive case can be argued
at both theoretical and practical
levels. Certainly, in practice. the
questions asked of a project during
appraisal can influence the ‘yes-no’
decision, and also design. The nega-
tive case, however. often goes by
default because it does not fit into the
cost-benefit paradigm. In presenting
parts of the negative case, the pur-
pose here is to raise issues of concern
rather than to pretend to have defini-
tive answers.

Any evaluation of a method of
project appraisal should be based not
on its appearance, nor on the theory
of how it should be applied, but on
what happens in practice. It is not the
study of manuals and procedures that
is relevant bu* the study of behav-
iour. Analyses from the standpoints
of public administration and political
science are valuable not least because
they admit forms of evidence about

B! :\/
behaviour which some mathemati-
cians and some economists might be
inclined to disregard or Jiscount. It is
common to find that practitioners of
social cost-bcnctit analysis admit in
private that what appears as a clinical
and objective procedureis in practice
a compound of judgement about
future ¢vents which arc very difficult
to predict, and judgement about dis-
count rates and shadow prices within
limits which ailiow for wide variation.
The uncertainties and difficulties arc
especially acute with agricultural
projects. In one case the same agri-
cultural project appraised by three
different teams was accorded rates of
return. 19 per cent.13 per cent and
minus 2 per cent.respectively. much
of the variation being cxplicable in
terms of differing ¢stimates of rates
of implementation andior the adop-
tion of innovations, both of which are
inherently diflicult to anticipate.

It may be asked to what extent the
combination of uncertain judgement
and methodological complexity
exposes social cost-benefit analysis to
political pressures. Ironically. apprai-
sal techniques developed to make
decision-making more rational may
be used to legitimize decisions
arrived atin other ways. Partly this is
possible because of the obscurity of
the calculations when final data are
presented to a decision-maker. Partly
it may occur because decision-
makers know that the results are
easily manipulable. Far from defend-
ing appraisers from political press-
ures, the procedures may then
expose them all the more. In prac-
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tice, rates of return arc sometimes
dctcrmincd first and the calculations
done later to produce them: and
there are more subtle personai and
political interactions between calcu-
lations and desired results. The
danger is that the addition of employ-
ment and poverty criteria to social
cost-bcnelit analysis will have littic
effect because the procedure itself is
so sensitive to judgement and so vul-
nerable to personal factors andto
political pressure.

Complex procedures may also con-
tribute to and sustain dcpcndcncc
and dclay. The combination of pres.-
ure to find projecis, shortage of good
projects, and the demand of donors
for complex apparaisals, creates con-
gestion. The response of many inter-
national agcncics is to intervene in
project preparation. But as has been
argued in ancxamination of the
World Bank, USAID and UNDP,

The direct intervention o f inter-
national agcncics in projectprep-
aration is in part a response to the
scvere deficiencies in planning and
project analysis skills in developing
nations, but the ‘deficiencies’ are.
in a sense, artificially created by
t h e complexity of international
procedures. Project prepar.fton
guidelines are designed to ¢nsure
that proposals are compatible with
lending institution policies, pro-
cedures and requirements: and as
such have become instruments of
control rather than of aid. And as
those procedures become more
numerous and complex. further
demands are placed on the limited
planning and administrative
capacity of developing nations.
making them more dependent on

forcign expertise...the imposition
of international requirement
.may in fact. have aggravated the
problem of preparing relevant and
appropriate investmient proposals.

The argument is not thatthere are no
benetits from such proccedurcs. The
question is to what extent the costs of
following the procedures are justified
by the benefits, For the costs can he
high, especially in the poorest coun-
trics which are precisely those in
which the proccdurcs arc most diffi-
cult to carry out, Donors arc liable to
respond to these difficulties in ways
which ciihcr sustain dependence (by
posting in their own staff to do the
job) or which reduce benefits to the
poorer countries and to the poorer
people within countrics, by concen-
trating on other couniries and on
groups other than the poorest.

There may thus be a syndrome'in
which what passes for sophistication
in project selection actually hinders
aid to th¢ poorest. Donors hring to
bear ‘an imperious rauonality’ on
recipients. The laborious procedures
required delay projects. Delays to
projects incrcase pressures for
donors to spend. Pressures to spend
exert biases towards the less poor
developing countries. towards larger
projects, towards urban areas,
towards the more accessible rural
areas. and. within rural areas,
towards those who are hetter off. In
short, complex procedures can divert
development efforts away from the
poorer rural people.

The essential part of any poverty-
focussed rural development is the
devizing and use of simple pro-
cedures. There is an almost universal
tendency for procedural overkill.
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Procedures arc almost always addi-
tive: new ones are introduced, hut
old ones are not abolished. Pro-
cedures drawn up by committees. or
through consultation with various
people or departments. tend to be
longer and more complicated than
those drawn up by one person -- anl
participative management may rein-
force this tendencey. It is often safer
to  add a requircment  for  an
additional item of information than
to lcave it out. Promotions go to
bright pcople who candevize and
answer guestions, and not to ihosc
who tell their superiors that they did
not consider the benefits of being
able to answer their questions justi-
ficd the costs of collecting the infor-
mation necessary,

A first step isthen to have the
insight to secewhat it is not worth
knowing. and ihc courage notto find
it out. Courage is needed bhecause
optimal simplicity looks naive.

Simple procedures are also necess-
ary if decisions arc to be kept in the
open, making it clear to the decision-
maker what criteria are being used.
and how the method works. A prac-
tice has not much to recommend it if
the working of the method and the
decision criteria arc not evident to
the decision-makers, The obscurity
of some social cost-benefit analysis
exposes it to abuse. It is casy, and
known to be casy, to udjust assump-
tions (discount rates, shadow prices,
rates of implementation or adoption.
etc.) to produce it wide range of
results. Rationality may be defended
through selection procedures in
which the assumptions are always
clear and which so far as possible can
be understood by a non-economist
layman decision-maker.

Five simple approaches are sug-
gested. Probably none is new. Most
or all of them may bc used in
governments and aid agencies
already, espccially for small proj-
ects. But curiously. while social
cost-benefit manuals ure published
and widely distributed, these simpicr
aids to selection arc rarely written
about.

Decision Patrices: Decision
maidices  cain be used o present
alternatives clearly. keeping factors
separate instead of conflating them
into asingle numerairrs. They enable
the decision-maker to assign his own
implicit weights and to understand
more clearly the implications of his
decisions. They can be used to pres-
ent the implications for the poorer
people o f alternative projects o r
aiternative approaches to the same
project.

Poverty group rankings: Poverty
group rankings are¢ it device for con-
centrating thought and attention on
which groups in the society will ben-
efit from a project. They require
those preparing a project to ask the
crucial ‘who benefits?’ question, and
to rank groups according to their
degree of benchit. The question
should make low administrative
demands on those who have to
answer them. The result should be to
force officials. whether in ministries
or in decentralized administrations,
to think at an early stage about ben-
eficiaries; and the procedure can be
designed so that those originating a
proposal for- a project have to defend
the rankings which they have given
it. Such a system should benefit the
poorer rural people by affecting the
thinking, behaviour and choices of

107




those who identify, design and select
projects.

Checklists: Checklists of factors to
considcr are widely used but little
written about. They may be used spe-
cifically to alert appraisers to con-
sidcrations such us poverty.
employment  and  administrative
capacity. Some officials hive their
own checklists. Checklists do. how-
ever. run the risk of becoming too
long, As with other procedures it ii
optimal to stay simplc.

Listing costs and benicfits: Wherce
some sort of cost-benetit appraisal is
needed for a small project. & simple
approach is to list anticipated costs
andbencefits putting figures on them
as  appropriate.

Unit costs and  cost-effectiveness:
Unrit cost and cost-cffcctivencss cri-
teria are widcly applicable and use-
tul. They are especially useful with
projects for health. education, wuter
supply and the provision of other ser-
vices.

These five proccdurcs arc open to
criticism by perfectionists. T he tra-
ditions and methods of mathematics
value precision. But in practical
decision-making therc are optimal
levels of imprecisionand ignorance.
The key to optimizing proccdurcs is
to realize that the cost-effcctivcness
of the proccdurcs themselves relates
to low costs in staff time and in
demands for information as against
high benefits in in*;proving the quality
of the decisions. The danger is that
‘intelligent’ criticism of simple pro-
cedures will cons#ler only the benefit
side and neglect tke costs. leading to
improvements which make the pro-
cedures more laborious. less practical
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more costly to carry out. and coun-
ter-productive.  Complexity  and
sophistication arc not synonymous:
on the contrary. complexity can he
crude and naive. The true sophistica-
tion is to sce how far it is optimal to
be simple.

A danger remains that demands
for information by bilateral and mul-
tilateral donors will develop i gallop-
ing clephuntiasis which will paralyze
administrations. reduce aid t o the
poorest. and perpetuate and increase
dependence on foreign expertise.
The danger i s that more and more
highly trained and experienced
people will be sucked or enticed into
the prestigious.  well-paid. urban-
biased business of project identifi-
cation, appratsal. monitoring and
cevaduation. Thus at a time when rural
develepment has become a priority.
espectally the much more difficult
objective of rural development which
benetits the poorer rural people.
there may perversely beless and less
contact between those responsible
for rural projects and policies on the
one hand and poorrurat people on
the other. These trends can be
moderated bythe decentralization
and the simple procedures advocated
above. But there is one more
measure to be taken:a conscious and
determined drive t o counteract the
effects of the urban and chte life
styles, experiences and perceptions
of many of those concerned with
rural polictes and programmes. The
seriousness of the need varies by
country and region. But the reform
proposed is i requirement by every
donor agency. and selectively by
governments. that their officials
should be systematically exposed to
and encouraged to learn about rural




life and especially rural poverty. This
could mean, for donors. that cach
official would be required to spend
two weeks of every year actually liv-
ing in a village. not making the
easier, more congenial visit:; of «
rural development “ourist. thereby
learning howrur: | people. and
especially the poor rural people. live.
and so trying better to understand
their needs.

The henetfits would he many. Some
officials would resign. Gthers would
work harder and betier the asym-
metry o f the aid relaionship would
be mitigated, since ‘donors’ would
have to go cap-in-hand to ‘rccipicnts’
and askthem to allow their ‘donor
staff to berecipients of experience in
villages.

| he  main benefit w o u | d be
improved judgement. Fowever care-
fully procedures e desvised, train-
ing undertaken, and feasibility

Robert Chambers, World Dovelopmaer!, |

appraised. the element of judgement
alwavs has amajor part to playin
project selection. With poverty-
focused rural development. Judge-
ment must be based upon an under-
standing of rural realities. Direct
exposure to vitlage bite. if sensituvely
manager!. should c¢nuable officiais
better to wssess rural needs, better to
appreciate the capabilities of rural
people and their potential for partici-
pation. and hctter to understand and
counteract the tendency for projects
to becaptured by rural elites.
Officials  should  become
tudges of the implementability and ol
rates of change. They might repea-
tedly learn and relearn the Jesson
that simplc is optimal. The outcome
should. indeed. he that more projects
would be selected and implemented
which would truly benetit the poorer
rural people in ways which they
would welcome.

beiter
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2 CHOICE OF TECHNOLOGY: SOME CONSIDERATIONS

Why Big May Be Bad

Much modcrntechnology has been
designed for use in darge-scale plants.
Certain prerequisites o f large-scale
operations have theretfore to he ful-
filled before it can he employed cco-
nomically. These are n ot always
present. Large-scale capital-intensive
production is not efficient if markets
are small. scattered, highly seasonal
or fragmented: if distribution chan-
nels are not well organized: if
workers are not uscd to factory disci-

%I/

pline: if managementdoes not know
the necessary managerial techmques
or. though uware of them, cannot
unplement them because they con-
tlict too strongly with accepted cus-
toms, beliefs, systems of authority.
cte., of the emplovees; or if there are
no service engineers who can get the
complicated machinery going again
when it breaks down. Scarce capital
is wasted if it is invested under such
circumstances. Andthese are factors
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that cannot be changed overnight by
a simple planning dccison.

There are many examples of
this:—

—— Thelarge public-sector shoe fac-
tory which operated at 20 per
cent of capacity because it had
no means of reaching the small
private shoce retailers who han-
dled 906 per cent o f the shoe
trade.

The batic vy plant which could
satisfy a month’s demand in five
days.

The  woolien-textile  factory
which had a IO per cent material
wastage figure (costing precious
forcign cxchangc) because its
management did not know how
to sct and control material usage
standards.

The $2 million date-processing
plant which had been out of
action for two years. ever since a
blow-out in the cleaningand
destoning unit. because there
wereno service engineers who
knew how to repair it.

— The confectionery plant which
was inactive for most of the year
because &) per cent of sales were
made during the month of a
religious festival.

The ceramic factory whose qual-
ity was poor as it had to use up
two years’ stocks of the wrong

glaze.  imported in error.

all details satisfactorily. This was
attributable lo a lack of middle
management and supervisory
personnel willing to accept
responsibility, combined with a
reluctance to delegate authority
on his part-both reflections of
prevailing social attitudes.

— The radio assembly factory
whose production line broke
down repeatedly because of the
high rate of absenteeism among
key workers.

These ecconomic and social realitics
explain why large-scale factories in
somc developing coutnries achieve a
much 'ower level of labour pro-
ductiviity and  capital  productivity
(which is more important) than do
irdentical plants in the long-industria-
lized countries. The relevance or
importance of these factors obviously
varies from country to country. An
assessment needs t obemade h  y
those who frame policy. Economics
of scale arc not just the product of
technical coeftficients. They cannot
he realized unless the co-operating
economic and social factors are
favourable. This does not imply any
inherent inferiority or inability. but
merely the lack of opportunity in
many countries in the past to acquire
the particular skills and habits
required in all strata of society or to
build up the infrastructure which is
essential for smooth business oper-

becuuse the general manager ation.

had too much work to attend to

Keith Marsden, international L abour Review, 1970.

With conditions as they are in our country, co-operation must precede the
use of big machinery. — Mao Tse-Tung
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The Advantages of Intermediate S,
Technology 5
The advantages of intermediate tech- -— Machines made with interme-

nology are:
— Intermediate technology often

diate techniques can he serviced
locally and the spare parts made

utilizes local and therefore
accessible raw materials thereby
avoiding  additional imports
which consuine scarce foreign
exchange. Advanced technology
involves massive importation of
machinery and sometimes also
raw materials resulting in a large
drainage of foreign exchange
reserves. One school chalk fac-
tory in Nigeria not only uses
foreign  machinery but also
imports gypsum, the material
from which chalk is made.
although the raw material and
locally manufactured equipment
is available.

—— Intermediate technology em-
ploys more labour per unit --

of scarce investment capital,
whereas advanced technology is
capital-intensive and does rela-
tively little to solve the unem-
ployment problem.

~— Intermediate technology em-

ploys existing local skills and
introduces new skills which can
be easily acquired in a short
period of time. It therefore
builds a technology base which is
essential for eventual technolo-
gical takeoff. Advanced techno-
logy, on the other hand.
employs foreign experts with
few local operatives who may
only push buttons and never
really acquire significant skill;:

and hence there is very little —

effective technology transfer.
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in local workshops. thus provid-
ing valuable training for local
artisans while at the same time
ensuring continuous production.
Advanced machines may not
have local servicing facilities and
breakdowns lead to long work
stoppages as spare parts or
experts have to be flown in from
foreign countries, usually at a
very high cost. In one develop-
ing country with a sophisticated
oil refinery. business activities
arc frequently affected because
of lack of petrol. The refinery
often has to wait for spare parts
to be flown in from Ger-
many.

Intermediate technology usually
tits into the existing social struc-
ture while advanced technology
can sometimes be socially dis-
ruptive. The installation of large
sophisticated sugar mills in
Kenya has been accompanied by
the massive relocation of vil-
lagers in order to make room for
cultivation of sugar cane around
the mill. This scale of cultivation
is absolutely necessary if the mill
is to be profitable. On the other
hand, small-scale mills with sim-
ple, locally-made equipment are
fed with cane from existing
mixed farms. The mills employ
more people and the social
structure is not disrupted.
Sophisticated factories in devel-
oping countries rarely operate




at more than 30 per cent of their
capacity because of the poor
supporting  infrastructure.  so
that products become very
expensive. For exainple, whena
glass factory was established in
Nigeria two large standby gener-

ators had to be installed for use
during power failures. Small fac-
tories using intermediate tech-
nology techniques may utilize
local powcr sources and nter-
ruptions are less serious since
the capital commitment is lower.

Malcolm Harper and T. Thiam Soon, Srall Enterprises in Developing Countnes, 1979,

Sonic believe economies of scale to
be invincible technotogical truths —
facts of life.technologically speak-
ing. And within existing technology
they arc: to produce on asmaller
scale mayinvolve losses in output
which ar¢ often substantial. Buithe
cconomies of seale ar ¢ themselves
formed by the history of technologi-
caldevelopment, in which particular
organizational forms have favoured
the development of large-scale tech-
nigucs. In the competitive struggle.
firms have to grow in order to sur-
vive. Market imperfections have
added a premium on to size,
additional to andindependent of pro-
duction technology and production
cconomics of scale: thus advertising
has introduced ancw source of over-
head and scale economy, while mar-
ket power tends to increase with size.
adding to the advantages of size. the
growth in the size of the firm can be
explained in terms of the competitive
struggle betweenfirms combined
with market imperfections. It also
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Economies of Scale

undoubtedly h a's a technological
counterpart. in economics of scale
a n d speciabization. Ru t these are
themselves in part the product of the
ceconomic svstem, in which large
firms dominate. which gave birth to
them. In analternative system in
which small units dominated the pro-
cess of technological development.
techniques suited to such units would
be developed. Today. it is impossible
to decide how much  of  the
undoubted economics of scale are
tluc tothe organization of the econ-
omy and therefore of technological
development, and how much to
genuine physical facts which must be
presentin any organizational system.
What is known is that very little of
modern scicntifc and technical effort
has been devoted to producing tech-
niques suitable for small-scale units.
and that where minmification has been
attempted its success has surprised
engineers and economists. who have
assumed that what is, must be.

Frances Stewart, Technology and Underdevelopmen t, 1977



The Rural/Urban Split

The rural/urban question is. to some
extent, tied up with that of scale, as
really large-scale production can only
take place in an urban setting. Thosc
who have ¢mphasised the need for
small-scale techniques have also
tended to emphasize the need for
additiona! techniques in the rural
arcas.

The majority of people in underde-
veloped countries live in the rural
arcas. as shown below — so, poten-
tially. techniques designed for rural
use might extend to more pcople
than urban techniques. Moreover,
despite considerable urban squalor
and poverty. poverty is generally
concentrated in the rural areas in
greater proportion than population.
The mantfold problems arising from
rapid urbanization :lso suggest that
more attention needs to be paid to
creating rural opportunities. All the
theories of rural/urban migration
agree thatrural/urban opportunities
(or lack of them) play a significant
role in influencing the movement to
the towns. None the less, the rural
aspects of appropriate technology
m ay have been cveremphasized.
Urban poverty and lack of produc-
tive opportunities is also widespread.

Urban/Rural Population,
1970 (millions)

Urban V i?ural

Africa 75 277
Latin America 161 123
China 167 605
South Asia 231 880

While the balance of numbers sug-
gests that comprehensive improve-
ments n rural techniques would
affect more people. the problems of
developing such techniques aiid com-
municating them throughout the
rural arcas might wellbe greater. In
so far as modification of F-sector
technology is concerned. this largely
has to be urban because that is where
the existing tcchniquss are. External
cconemies are often greater in an
urban setting.

The choice between urban aud
rural techniques, in s far as there is
a choice. is not therefore simply a
matter of absolute numbers. or
absolute numbers in poverty in the
two sectors. but also how many the
new techniques are likely to reach,
and their income-creating impli-
cations.

Frances Stewart, Technology and Underdevelopment, 1977

omic. -- R. H. Tawney

A reasonable estimate of economic organization must allow for the fact
that, unless industry is to be paralysed by recurrent revolts on the part of
outraged human nature, it must satisfy criteria which are not purely econ-
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3 CHOICE OF TECHNOLOGY: SOME EXAMPLES

/5 er Mini Sugar Technology in India
\r
<

The Planning Commission of India studied mini sugar t\,chnoiqg;a.-i--.-:"‘ik)?'? and
included the following policy decision in the Indian drak .i’Vc-ycur plan for
197'8-1683: L

The alternative technologies avaiiabic or the production of sugar consist-
cnt with desirable capital emn'gyment parameters show that futi:-¢ demand
for sweetening dgents iter allowing for fuller utilization of tie existing
and licensed sugar sfills, can be met by necessary expansion through Open
Pan khandszzi"plants. It is proposed to work out the policy framework i«
the further expansion of the sugar industry in the light of these studies. For
the time being, therefore :i0 new sugar-mills wiil be licensed. although
expansions of existing units may not be ruled out where this is necessary for
maintaining their viability.

Table |
Comparative Data on Large-scale and Mini Sugar Technology
item Large-scare Mini
Total capital available for investmenrit{(Rs million) 60 60
Capital reguired fcr installation of one unit
(Rs million) 60 1.3
Number of units which can be set up with
available investment capital 1 46
Working days 120 100
Total sugar output {t/a) 14,550 34,500
Persons employed 900 9,292
Table 2
Comparative Analysis of the Productivity of the Two Technologies
Iltem Large-scale Mini
Working days 160 120 100
Cost of 100 quintals of cane (Rs}? 1,250 1,250 1,260
Cost of processing 100 quintals of cane (Rs! 1,032 H8b 632
2,282 1,835 1,882
Total sugar produced (guintals) 9.6 7.5 7.5
Cost of sugar per quintal{Rs) 238 243 251

“1 guintal = 100 kg.
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Some compatative economic data on large-scale and mini sugar technology
under Indian conditions 1077178 are shown in Table 1. ‘The datashow that
mini technology would produce 2.37 times moresugar and ¢reate 10.3 times
more jobs fc. the same capital cost than would large-scale iechnology. How-
ever, experience ir.licates that the efficiency of large-scale sugar technology
improves ii the unit working periods are extended.

A comparative analysisof the productivity of tne two technologies s pre-
sented in Table 2.

To produce one unit of sugar., mini technelogy is superior to large-scale
technology in all respects but cane consumption. Mini technology require:
13.33 uatits of cane to produce one unit of sugar as against 10.4 uaits for large-
scale .echnology but this difference will be minimized when recent technolo-
gical innovations are put into commercial use. The dcvciopmenr of an
expeller for increasing crushing efficiency will increase yield by 0.7 per cent to
X.2 per cent and manufacture of liquid sugar out of khandsari molasses will
raise it to about 9.2 per cent. It should also be emphasized that the sugar pro-
duccd by ruini technology is of identical quality with the sugar produced by
larg-scale technology. Mini sugar units now crush 1{) per cent of the total
cane £rowi: in india and produce about onc million t/a.

The socio-cconomic benefits to India of miiiii technology include:

-Capital amounting to Rs.800 million has becen invested by the

unorganized sector, primarily in rural areas;

-Potential employment for 150.000 persons in the rural sector:as been
created in the agricultural slack season when these persons formerly
migrated to cities in search of work:

-Tax revenues to federal and state governments have increased by Ks.40
million;

-A manufacturing industry producing miii technology components has
developed whose annual turnover has reached almost Rs. 100 million:

-Mini sugar equipment requires only aboui 60 per cent of the iron and
steel needed to fabricate large-scale equipment producing the same
quantity of crystal sugar. This saves 40 per cent on iron and steel;

-More than 60 per cent of the cane for large-scale units is transported by
vehicles consuming fossil fuel. Practically no fossil fuel for transport is
utilized by mini units. They are near the cane growers and cane is
transported by bullock carts;

-Mini units provide repair services for other mechanical agricultural
equipment;

-Centralized large-scale technology draws capital away from rural areas.
This weakens the rural capital hase and makes the introduction of
improved agricultural technology difficult. Re:ral mini units help build up
local capital resources;

-Mini sugar equipment can be manufactured and maintained by small
workshops in rurziar i semi-urban areas;

-Mini units employ about 2.3 times as many labourers for the same
capacity as those employed by large-scale units;
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-The capital required to manufacture an eqivalent quantity of crystal
sugar by mini technology is only 42 per cent of the cost of doing so by
large-scale Vacuum Pan technology;

-The price mini units pay for cane is at par with that paid by large-scare
units. This price is at least 25 per cent hightr than smali-scale traditional
farmers, who grow cane as a cash crop, ¢an obtain from other cane
buyers; it can be said that the establishment of dispersed mini units has
added about Rs.400 miliion to agricultural income;

—>Sume mini technoiogy innovations have filtered through to the gur and
khandsari industries. The introduction of power crushers to gur
manufacture, crystallization in motion. and improved boiling furnaces,
for examplc, have improved the output and efficiency of these
traditional industries.

The question is often asked why mini sugar technology should bc intro-
duced rather than improving the traditional technologies for gur or khandsari
sugar. These traditional technologies are !ow-cost and the skills needed to
operate them are aiready available in rural India. The answer is that mini
sugar technology is more economical to operate and that *ts product is more
accej-table to consumers.

Gur is a concentrated product of the whole cane juice. It contains about St!
per cent sucrose and other substances having nutritive value. It is used by the
rural pupulation more as a food than as a sweetening agent. The gur yield is
10 per cent on cane processed, that is, to manufacture one quintal of gur, 10
quintals of cane are required. The standard price of IO quintals of cane fixed
by the government for large-scale mills is Rs.125-135. The market price of gur
fluctuates sharply; during the last five years it has ranged from Rs.80-15() per
quintal. Even at the peak price of Rs. 150, a margin of only Rs. 15-25 is left to
cover processing. This means that gur manufacturers cannot pay the standard
cane price and that returns to cultivators who must sell to them will be low.
Any improvement in the technology will raise the manufacturing cost of the
product and its marketability will be reduced. Improved technology has in
fact been tested but was given up because the gur, alihough of higher quality.
did not find buyers at higher prices. Attempts to increase the yield of gur from
cane necessitated higher investment which again affected the cost of the pro-
duct and defeated the purpose of trying to keep gur manufacture as a cottage
industry.

Khandsari sugar is a creamy white powdery sugar containing 94 to 98 per
cent sucrose. Nutritively it is said to be superior to white crystal sugar. The
price range is Rs.200-300 per quintal. Its recovery is 5.5 per cent, that is, to
produce one quintal of khandsari sugar, eighteen quintals of cane are
required. The price of cane to large-scale units is Rs.225-245 per quintal; this
leaves very little margin to pay for technological improvements.

One present strength of large-scale technology is that its stendardized pro-
ducts are acceptable to Indian society. On the other hand, consumer accept-
ance of gur and khandsari produced by traditional low-cost technologies has
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Construction work on a mn:-suJar plant, in india

declined. This fact is usually not given cnough weight m schemes for roviving
and improving traditional technologics by introducing new equipsent and
techniques: governaents have concentrated on providing niarketing snd
financial aidh. These ciforts. however. have not seeceeded in pudimg low-cost
technology on its feet.

For example. gur production and consumption are graduaiis duechnng. In
1930, 63-70 per cent of the 1otal cane crop i indis was 1 L U cur-
rentiy only 45-50 per cent ¢f the cane crop is being sivvessed 1 s way The
manufacture of traditional khandsari sugar has also h\ cr decimmp at prosend
the khandsari industry utilizes barely 2 per cent of cane growsi i india

The declining production of gur and ichandsari sugar reflects S demand
for white crvstal sugar, o product of large-scale 1echnology. At prutwni th

output of large-scale sugar technology in Indu is :w 6 miilion va. Mint sugur
technology, which was introduced as plot project 11 19%36/37 18 now pmdu( -

ing | million t/a. The potential market {or whiio crystat <uar can be judged
from the fact that annual per capita consus:Hion s vaedy t’mé 1 India, while in
developed countries the annual per capita consumpton wvereges Shkg
Therefore. fromn the point of view of product s¢icction, dic only alternative
was the development of a suitable small-scale tochuology for anmuluturing
white crystal sugar.

M ¥ Garg in UNIDQ, Monographs on Appropnate Industrial Technology. 1982
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Bakolori is a technologists’ dream. It
is the name of a dam and agricultural
project in the dry and impoverished
north of Nigeria. If the application ci
modern technology to developing
countries means anything, then the
idca at Bakolori of damming a sca-
sonairiver to give farmers two certam
crops a year. instead of one uncertain
one. ought to be atrtumphant suc-
cess.

[t was certwinly hatled as such by
President Shehu Shagari when he
mansurated Bakolon at the start of
the feng campaign which last month
brought him re-election {or anather
tour years. For him it was "a dream
come true’ s home state of Sok-
oto. The $550m investmont v a
major  elerent v the  Nigerian
seen revolution’ which zims at
collapse ot the
Couniny s apriculture.

Vet thoupn mes: of the 23,500 hec-
tares of irrezated iend at Bakoloriave
now ready for farming by the 106,006
Hausa pr 1sants of the district. no one
qas forgetien th at the scheme was
oniy compiztod after the bloody sup-
prossion of a revolt against the whole

T ale,
TeVTTHihy LAl

idcu by the very people it was
designed t o bensit, Ewen now
wholehearted acceptance i ihe

scheme by the farmers is:ncerizin
and its future depends heavily on th¢
Nigevian government pouring in a lot
more ot the one commodity it badly
lack= at the moment — money.

The huge wcheame is an impressive
technical schievement f{or its Italian
builders, Impresit, the construction

1

The Cosily Lessons of a

$550m Dream

arm of Fiat, Italy’s largest private
enterpiise. But apart from demon-
strating the enormous social upheaval
caused by such schcmes. it raises
the question of whether such sophis-
ticated technology is €i* her economic
or evenappropriate for raising food
productton in primitive and environ-
mentally delicate areas like the sub-
Saharan savannah bett of Afnica.

From an engineer’s point of view.
Bakolori is the classic example of a
place whete it would have been a
crime not to build a4 dam. The far
north of Nigeria is Hat. densely popu-
fated with ciusters of inud houses.
but extremehy poor. The land is fer-
tile oniy ufter the mid-vear rains. and
thev occastonaliy fail.

~okoto state is crossed by the Soko
oto and Kima rivers which rise In the
wetter south. Theyvswetli again 1 the
el v season o :dood their vatleyvs
before turmme wouth again to join the
mightv Nigerriver. From oolonial
times it has seemed an obvious idea
to store the Hood-water behind dams.
and release it giudually. partiv to
supylement the rains in the wet sea-
son, but mainly to enable the farmers
to grow a second crop in the dry sea-
son. A further incentive to the idea
of concertrated irrigation has been
the tear of desertiticaton spreading
south from the Sahara.

Studies by FAQ in the 196l)s
{avourcd the concept of river basin
schemes. starting with Bakolori.
Impresit got ihe niessage. and began
a feasihiiity study in 1972. [ 1974 the
company received a letter of intent
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for the ¢conirset to build both the dam
and the irrigation works. The deal
was signed the following year.

Drawing on considerable exper-
ience of dam-building all over the
world (Impresit built the Kariba dam
in Zamibia). the ltalian company fin-
ished the 3.3 mile dam in only thirty
months, creating & lake with a
capacity of about 450m cubic metres
of water. The Sokoto-Rima River
Basin Development Authority
(SRBDA), set up to handle this and
other schemes, was slower off the
mark.

Initially the problem of what to do
with the i4.000 people who lived in
the area to be flonded by the lake was
aimost ignored. and little was ¢tone to
cxplain to farmers downstream what
the project wouid mean to them: that
their tiny plots would be expro-
priated to be levelled for irrigation,
then reallocated to them in the form
of regular sized units, 20 per cent
smaller than the total area they had
farmed before, and demanding a
whole new way of farming.

As the lake water rose. the then
military government finally leapt into
action and the displaced farmers
were resettled; but the land given to
them — never previously farmed —
was poor. there was little financial
compensation and the unhappy new
settlement (which today is almost
derelict) erupted into riots in August
[978.

As for the farmers on the irrigation
scheme proper -— the main intended
beneficiaries — they became exas-
perated for a different reason: they
had to stop planting ‘their land in the
wet season to allow the contractor to
level it for irrigation. That work
often took longer thaa expected

(Impresit had much less experience
of irrigation than of dam building).
there was no compensation for loss of
crops; and in some cases the precious
topsoil simply blew away.

The explosive result was that from
early 1979 to April 1980 the farmers
staged a revolt. Gangs of them sealed
off construction sites so that work
was forced to a standstill. ‘The
government wanted us to go on
working. but the farmers were so
well organized that they rnanaged to
shift their roadblocks very quicky to
wherever we were’ says Dr. Enrico
Tasso, managing director of Impresit
Bakolori, and the man regarded as
father of the project. ‘We couldn’t do
anything.’

He blames much of the trouble on
political agitators in the tense period
of Nigeria's elections for civilian rule.
Though Bakolori became a national
issue. many observers still think the
protest was a largely spontaneous
response to inefficient planning and
heavy-handed action by the military
government.

In the end, President Shagari’s
new civilian government agreed to
pay generous compensation and.
when a number of farmers still
refused to co-operate, sent in a very
large force of police, which put down
the revolt at the cost of an official
death toll of nineteen. Impresit won
23tn naira in compensation for the
deiay, to be added to the contract
price which, with inflation and extra
work, had already soared from the
original 110m to about 400m ($550m)
today.

More recently, the contractors
have had to face formidable delays in
payments. as Nigeria has suffered the
effects of the international oil glut,
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and government 7o < L. uve been
drastically reauce:.

Despite tu.erynenic i, work
bas gone ab«a. more v since
April {980. Rice has been grown with
some success, though most farmers
grow maize. Wheat, which had been
envisaged for the scheme. has not
proved very satisfactory.

In order to lessen the disruption
causcd to the tarmers by land prep-
aration, therciras been a switch from
arca irrigation t o sophisticated
sprinkler systems, which require icss
levelling: instead of taking water
from the canals wit!? syphons, the
farmers attach pipes to hydrants fed
by electric puiaps. The initial invest-
ment is less. but running costs arc
higher. They are considered better
for the farmers, who often could not
be bothered with syphons, and broke
down the canal walls to get water.

A basic problem remains: persuad-

ing farmers to use irrigated techniques
to gain a second crop-the main objec-
tive of the scheme. Most of the
farmers on ths newiy irrigated land
are still producing only one crop a
year. mainly by traditionai methods.
Indeed. the amount of land being
farmed for a second crop actually fell
trom 4,000 hectares i n 1981-82 t o
2.6(M) hectares in the current dry s¢a-
son.

The chairman of the river basin
authority, says this is berause of a
disrsute over the ending of subsidies
on some inputs, tike fertilizer: the
farmcurs held back from planting to
call the authority’s biuff untilii was
too late.

A more fundamental reason is that
many farmers are not attracted to the
type of agriculture the scheme offers,
especially the unfamiliar irrigation
which requires going out at night.
when  superstition makes them

Big dams can be big trouble. (UNITED NATIONS)
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sald. Moreover, most northern
Mrgerian farmers are used to having a
wyratuve dry season, using it to
“epart their homes. or go on pilgri-
mages to Mecca. The economic
incentives of the second crop are not
obvious enough to persuade them to
change their habits.

The feasibility study reckoned that
it would take five years from the
completion of the project for it to
come fully into operation,and the
authority claims that the farmers are
adapting fast. Ye¢t even assuming full
operation, the capital cost of the
second crop, will be more than
$20.0{0 per hectare — a formidable
sum to recover by farming, particu-
larly when the farmers are currently
reckoned to be obtaining less than 30
per cent efficiency in water use
(against the 70-75 per cent obtained
in the developed countries).

In assessing the overall value of the
projectone must take into account
the serious loss of yields caused to
farmers further down the river who

Jarnes Bunion, Financial Times, 1963.

no longer enjoy the abundant and
fertilizing — if destructive —— fiood-
waters. No one meniioned this fnh e
preliminary study.

Sophisticated proiects like this can
only be economic on a day-to-day
basis if the, are well-run and well-
matntained. The water supply must
oe administered fairly and efficiently.
the dam. canals and pipes kept in
good order. If not, the project will
gradually die, as has nearly happened
to several irrig ton scliciiies /ii
Sudan, requiring veryexpen: ive
rehabilitation operations. The river
basin authority has a fiightening
responsibility. but Itke many con-
cerns in Nigeria it is pathetically
short both of skilled personnel and
money as budget cuts rain down.

Bakolori may still be a success. But
if not it will be another warning that
what seems politically and technically
attractive in Africa does not necess-
arily win the acceptance of the
people it is supposed to benefit.

Smali-scale Fisheries in Kerala ¢

The village of Sakthi was the first traditional viliage in Kerala to become
exposed to a process of modernization of its fishing technology. The impulse
to this process was actually given in the early 1950s by a comprehcnsive devel-
opment project known as the Indo-Norwegian Project (INP). Conceived as a
bilateral aid programme of technical assistance for the development of fisher-
ies in Kerala, INP’s purpose was ‘to bring about an increase in the rerirn of
the fishermen’s activity, to introduce an efficient distribution of fresh fish and
improvement of fish products. to improve the health and sanitary conditions
of the fishing population, and to raise the standard of living of the community
in the Project Area in general.’ Furthermore, ‘the Project cailed for mechani-
zation of the fishing boats, provision for repair facilities, introduction of new
types of fishing gear. improvement of processing and curing methods, build-
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ing one or more ice producing plants. supnlytng of insulaied vans and motor-
crafts for transport of fresh iisli'. etc. in short, the INP aimed at radically
transforming the whole set-up of the Project Ar :a fromabove and at revolu-
tionizing the traditional techniqgues and method:. of cashing. preserving and
distributing fish. The objective of Iiv:’ was to cuouip active fishermen with
more effidtent technology in order to raise their stan-ards of living.

The INP management selected traditional fisherme. from the area to be
trained on the Project’s motorized boats and to become boat owners upon
conipletion of their training period. Mechanized boats and modern nets were
issued to these fishermenon a hicavily subsidized basis. Novertheless, a
number of these initial owners were not able to provide toi the proper main-
tenance and repair of their boats so that ownership was transferred to local
money-lenders and fish merchants.

The early 196(})s marked the beginning of a profound change in the orien-
tation of the Project. This coincided with the discovery of the immense profit
opportunitics offered by the international market for crustaceans (prawns.
shrimps and lobsters). especially in the United States and Japar.

In the INP boatyard. the construction of 32-ft trawlers fitted with powerful
84-90hp cngines was started while previously built 22/25-ft boats were now
equipped with large nylon drift nets designed for catching quality fish variec-
ties. The whole landscape of Sakthi underwent fast and almost incredible
changes from the1950s and throughout the 196s, so much that the area
became known as ‘little America’. A number of large processing and export
companies of marine products sprang up alongside ice plants and pecling
sheds which employed several thousands of people on a permanent or casual
basis. The total catch landed by mechanized boats in Sakthi increased from 0
in 1953 to an average of around 90.000 tonne : during the period 197-1-1979.

One of INP’s main purposes was to create : new and efficient svstem of fish
distribution. To this end, a co-operative sale s organization was established as
an alternative to the old network of private fishmongers. auctioneers and md-
dlemen. However, the co-operative never reached the expectations of the
Project’s authorities (catches continued to be sold mainly to private dealers)
and in 1962, for reasons that are not clear, it went bankrupt soon after a sud-
den increase in its turnover. As a consequence. private fish merchants of the
traditionai type remained masters of the field. Parallel to the phenomenal
increase in the fish landings of mechanized boats after the discovery of the
export market for prawns and lobsters, the size of Sakthi’'s fish market
increased tremendously. This enhanced market size resulted in both a larger
scale of operation for most fish dealers and in a greater number of fish mer-
chants participating in sales transactions.

With the gradual mechanization of fishing technology, Sakthi’s economic
svstem lost its basic homogeneity and became increasingly divided between
two distinct sectors: the traditional and the modern (mechanized) sector.
While in the former sector fishing assets are basically considered as instru-
mental in providing employment opportunities to the family unit, in the
modern sector they are usually acquired with a view to yielding high private
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returns in financial terms. Put in another way. with the mechanization of tish-
ing technology, the craft has lost is character of a concrete means of produc-
tion, eraployment and survival. to become an abstract economic factor whose
handling is clearly dissociated from its ownership. The change in behavioural
patterns wrought by the mechanization drive in Sakthi is tremendous: thr
purchase of a boat is no longei intended to provide its owner with a work-tool
and to enable him to become his own master: instead. it is ;"urt of an ~con-
omic strategy aimed at rapid enrichment of the investor. Among local people.
the growing success and prosperity of inost boat owners arouses new desires
and creates strong aspirations io i higher material standard of living. Wouid-
be owners want to buy boats because they wish to emulate successful neich-
hours under the irrestible influence of an all-pervading ‘demonstration effect’.

The growth of the mechanized sector has beenbased both on a large infiow
of migrant workers from bordering districts or from neightouring states
(especially Tamil Naduj. aiid on a massive transfer of workers from the tra-
ditional to the modern sector ¢f fishing. If things continue to follow the course
t't:y have taken so far, the modern sector will soon engulf the entire fishing
r:conomy of Sakthi, leaving only one technolegy alive.

The impact of mechanization on the social structure of Sakthi beach village
has been in the direction of Inciessingly sharp aifferentiation. At the top oi
this sociai str .cture, we find a privileged minority of fish dealers, business-
men, export agents and trawler owners. with the latter otten being engaged in
commercial or busingss occupations. Their beautiful terraced houses. many of
which are concentrated neat the jetty, form an undisputable mark of econ-
omic prosperity and contrast sharply with the thatched huts of most tra-

Better boats: short-ter- , gains and long-term losses? {(Kireni Hemachandra)
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ditional fishermen who reside under the coconut trecs on the edue of the
beach. Crew labourers who hsve worked regularly on trawler boats and th:
owners of INP boats often occupy an intcrmediaic position. Truc. there arc
fishermen who have entered the small elite and now possess a trawler boat
acquired brand new and in full ownership:but their number is compi.rativeiy
small. Morcover, one must keep in mind that most of the pecple who made
the biggest profits from the new prawn fishing b::siness arc cutside capitalists
whe do not belong to the Sakthi community: they had large amounts of capi-
tal to invest in the fishing trade (including the ownership of boats) and strong
political pull to getinstitutional loans.

Downward mobility is not infrequent in th¢aew social structure oi Sakthi.
Fish merchants and businessmen ma suddenly go bankrupt due to miscalcu-
lation.imprudence, wrong anticipation or simply bad luck fas when a whole
batch of frozen prawns is refused on the ground that it does not meet quality
export standards), But the risk of bankruntey is also hign for new boat
owners: boats may sink or may necd heavy ropairs before their owners suc-
ceed i repaying their loans. in which case they may lose the fixed assets they
have mortgeged to the lender(s). In fact. a number of present crew Iabourers
arc fishermen who formerly owned a mechanized boat and were never able to
regain their previous ownership positicn.

The market economy development of Sakthi exposes its inhabitants to the
typical risks involved in any process of capitalist economic growth. This is true
not only in the sense that individuals may go bankrupt due to specific circum -
stances, but also in the sense that market risks may affect adversely all econ-
omic agents at one time. There is. of course. the risk of over-production or of
a slump arising from a slackening market demand :und causing a sudden fall in
prices. But in fisheries. given that fish is a replenishable resource subjectto
the possibility of (temporary) exhaustion. there is al-o the risk that over-
investment — disproportionate growth of the fleet of mechanized boats and
practices of indiscriminate fishing — will lead to over-exploitation of marine
resources beyond the point of largest sustainable yield, thereby jeopardizing
the conservation of the fish potential. Moreover. sincc fish is a common-prop-
erty resource (the fish caught by a given fishing unit reduces the stock of fish
available to other units). exploitation of the se:! under conditions of indivi-
dualistic competition may also entail immediate decreases in the catches per
unit of fishing effort for all operating units.

Of late. one has actually noticed clear signs of prawn over-fishing in Sakthi.
at least in the second sense given above. Whilz prawn resources were at first
largly unexploited and the yearly catch per boat was high. with the result that
considerable income accrued to boat owners (as foreign demand was brisk,
prices were also quite high). at a later stage the rate of profit began to decline
due to the growing pressure of exploitation on prawn resources following a
tremendous increase in investors attracted to the field. Today it seems that
the private rate of return on a boat hardly exceeds the dominant rate of inter-
est in the local unorganized credit market. It is revealing that big investors
(mostly from outside the area) have already begun to withdraw their capital
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from Sakthi. The presumed losers are first the smali local Hoat owners who
did not correctly anticipate the down-swing of the ~ycle and based their profit
expectations on the past perforinance of trawlers: and sccond. the boat crews
whose employment opportunities are suddenly frustrated. Furthermore. if
over-trawling in Sakthi’s inshore waters has also encroached upon the avail-
able stock of fish varieties other than prawn, traditional fishermen arc prob-
ably a third category on the losers’ list. In many respectis. the story of Sakthi is
therefore the history of capitalist developmentin a nutshell.

Jean-Philippe Piatieau, Development and Change, 1984

lrrigation Tube-wells in Bangladesh @{;,
v

A World Bank appraisal tcam spenr three weeks in East Pakistan (Bangla-
desh) in 1970 to examine the choice af technology for irrigation tube-wclis.
The following results were obtained:

iLow costt  Med:um-cost* High-cosd*

Initial cost ( RS).'W

Market prices 31,660 h&,005 194,805
Shadow prices 35,660 94,457 334,727
Internal Rate of Returri (%) :

Market prices 48 33 7
Shadow prices b4 75 4

*Low-cost = iet/percussion drilling. centrifugal pump, low speed diesel 2ngine.
*Medium-cest = contractor/power dntling, turbine pump, tigh speed diesel engine.,
*High-cost = contractar/power driling, turbine pump, efectric engine.

On balance. the arguments for the low-cost wells over medium- and particu-
larly high-cost wells were impressive. The country’s development objectives
in terms of economic returns, employment creation. increased potential for
the creation of domestic industry. and the distriehtion of benelits would have
been better served by the low-cost wells. Ultimately. however. the low-cost
wells were rejected in favour of medium-cosi wells.

The choice of the medium-cost technology is puzzling on first examination.
The World Bank, as well as the government were strongly committed to the
development objectives of East Pakistan. Considerations of administrative
feasibility did not offset rhese concerns. Yet a technology rhat was definitely
not optimal was chosen. Since the economists, engineers and administrators
who participated in the decision presumably shared East Pakistan’s develop-
ment objectives, it is necessary to look at other factors affecting the choice.

Perhaps the central characteristic of the procedure by which such a decision
is arrived at is that, instead of being a process intriisic v an institution ¢r gov-
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ernmental system. it is a bargaining process betweenthe sovernment and an
external institution. When this process crosses national and cultural lines as
weii, the difficulties of arriving at an agreement on an optimal soiution arc
greatly increased. The availability of external aid to finance new investmentin
itself affects the choice of technology. for the preference of the aid giver then
becomes an important element in the decision-making process. The adminis-
trator in a developing nation may very rationally accept a technology that he
considers sccond or third best if foreign financing is availahlc only for that
choice, since that may bc the only way to receive this aid. Furthermore. the
official may tailor his programme to the technclegy he considers most likely
to attract forcign aid.

On the donor side, many considerations other than the needs of the recipi-
cnt country may affect the type of aid or credits made available. in fact, the
form of aid frequently depends more ontherequirements of the donor
country’s economy than on those of the recipient’s. National commercial
interests affected the forms of assistance available under th2 GEC supplier’s
credit arrangement and the Yugoslav barter agreement. An international
agency like the World Bank. however. is not directly tied to parochial inter-
ests or to profit-mahing objectives; nor are the deveioping countries seriously
constrained from arguing their own interests. Yet both the Bank and East
Pakistan concurred in 1 tube-well technology that was less than optimal for
East Pakistan. The following discussion of economic factors. various percep-
tions of the issue. and organizational objectives provides some additional
insights into the influences upon the tube-well decision.

Economic factors can play an impcrtant role in the choice of technology.
Price distortions,, caused by inconsistencies in the tax and duty structure. may
influence choices as thcy did in East Pakistan where the market cost of
imported high-speed diesels was less than that of the locally produced low-
speed engines, even though the latter cost only 75 per cent as much to pro-
duce. Similarly, the contractors of government agencies implementing tube-
well programmes will have a rational preference for scarce capital goods
(machinery) over abundant human labour when selecting technology. if the
local currency is overvalued, as was the Pakistan rupee. In that situation
imported equipment, such as pumps or pewcr drilling rigs, could be vbiained
for as little as half their true cost to the economy. The result is that the price
of capital goods is subsidized, a benefit which any economizer, public or pri-
vate, is happy tc accept.

If institutionally established wage rates exceed the real cost of laboui. as
they did in East Pakistan in 1970. labour-intensive methods become less
attractive. When the problems of management of labour crews are added,
contractors will generally adopt capital-intensive methods despite the fact
that this is inconsistent with the naticn’s need to utilize low-cost labour.

Although economic factors can bias the choice of technology, project
analysis techniques such as accounting prices can offset these factors. The rate
of return analysis demonstrated that despite subsidized capital, the low-cost
technology yieided a better economic return.
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Participants in a decision may have different perceptions of the same prob-
lem. Foreigners new to the country may perceive the choices very differently
from economists, and they both may see things differently from the adminis-
trator or the farmer.

For the World Bank, emphasis in this initial tube-well programme in East
Pakisian was on quality and reliability. concerns suggested by the past exper-
ience of the members of the appraisal mission and their institutional outiook.
Their experience led most in the mission to favour reliable, imported techno-
logy. One of the Bank’s engineers who was appraising tube-wells in Comiila
remaricd while watching the low-cost wells being installed in a sea of mud by
a large group of villagers, ‘You can’t install reliable tube-wells this v Yet
tests and specifications showed that the labour-drilled wells were of a quality
equal to the power-drilled welis.

The reliability of the wells had to be judged both in terms of the tube-well
itself and of the environment in which the wells had to operate. To most of
the Bank’s appraisal staff, the power-drilled, medium-cost wells appear to be
more reliable. Yet. although it is evident that the preferred, high-spped,
diesel engine may oper.:te longer and more reliably in ideal conditions, in an
East Pakistan village, where there ate few trained operators or mechanics. it
is less tolerant of misuse and much more difficuit to repair than the low-speed
engine. The well that may be inferior in technical and engineeriig terms may
prove more reliable for the farmer. more suitable for the conditions in which
he operates, and therefore more ¢fficient in producing the ultimate objective
of increasing agricultural output.

An evaluation of a well’s efficieiicy has another dimension. Many techni-
cians fail to see the step beyond efficient water production: the construction
and economical maintenance of wells throughout the countryside. The critical
issue concerns not only the type of well that produces water efficiently but
also the type that has a mixture of cost and performance characteristics as well
as maintenance potential that makes it suitable for widespread use in the
area. Examples from both West Pakistan and Vietnam illustrate these percep-
tual problems. Prorotypes for low-cost tube¢-wells in West Pakistan and for
low-lift pumps in Vietham were dismissed by engineers as having ‘little tech-
nical validity" after they had bet n tested and proved inefficient (in an engin-
eering sz2nse). But in each case, the innovative prototypes proved to be of a
cost and specification that made them extraordinarily profitable under the
existing conditions and their use spread very rapidly.

Risk is another consideration that was perceived very differently. For the
farmer, the risky technology was that which was installed by outsiders and
which he could not operate ot repair, and therefore might not use. The simple
technology was more adaptable to changing conditions. In case of failure,
nylich less was invested in an individual unit. The one successful pilot project
— in Comilla — had been carried out with this technology. For the World
Bank, the reliable installation agent was the foreign contractor. devpite the
fact that the pilot tube-well project at Thakutgaon carried out by foretgn con-
tractors was largely a failure. For the Bank. concentrated drilling locations
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where they could observe operations implied iess risk thana decentralized,
locally supervizcd operation.

Finally, there was the view held b, some Pakistani officials in which any-
thing ‘modern’ was prcferablc. The appearance of modernity was important
to this group; to them it was synonymous with ‘the best’ and the best was what
in their view aid donors should provide.

These varying perceptions all contained important eleinents of reaiity.
They led people to differ honestly as to the appropriate tube-well technology
for East Pakistan. In ths case, the role of the aid donors was particularly
influential and undoubtedly contributed to the choice of medium-cost techno-
logy.

The search for an explanation of why organizations behave in ways that
appear contrary to their stated objectives would strike a student of organiz-
ation theory or decision-making as very familiar. Indeed. much of the htero-
ture of administration. beginning with Chester Barnard. has touched on this
issue, for people in organizations frequently act in ways that appear irra-
tional.

In this case, the organizational requirements of the developing countries
and the aid dcnor agencies appcar to have superseded development policy
objectives. Thus, organization theory provides more insights into the choice
of technology than does economic theory and proves useful in explaining the
choice of tube-welt technology.

Work in this field has stressed the concept of ‘bounded’ or limited rationa-
lity in decision-making. According to the tlLeory, the limits of man’s capacity
as solver of complex problems circumscribe the decision-making processes of
individuals and organizations by torcing them to simpafy problems in a var-
iety of ways which result in replacement of the goal of finding the optimum
solution with that of finding a course of action that appears satisfactory to
them. Elaboration of the factors that limit the exercise of full rationality helps
to explain the choice of tube-well technology.

1 Satisfactory, Rather than Optimal Solutions
Since an optimal solution is rarely identifiable or ascertainable, a satisfac-
tory one is accepted. In this case, established procedures, protection of
bureaucratic domains and routines, and the need to avoid risk were all
obstacles blocking the economically rational solution. In addition, limi-
tations on information and time prohibit the decision-maker from con-
sidering all possible solutions to a problem and force him to choose
among the first satisfactory alternatives. The World Bank Appraisal
Mission was very short of both information and time. It was not able to
make all the calculations or obtain all the information contained in this
paper. As a result, the members chose the solution tha: seemed to fit
their perception of what was needed, met their organizational require-
ments, and also had a satisfactory economic justification. The medium-
cost technology was familiar and was considered reliable. Since the
World Bank was to able to show an anticipated 32 per cent internal rate
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of return for their medium-cost wells, a less thunoptimum solution was
satisfactory.

As far as the government officials were concerncd. atd was avauable
only for mcdiun-cost wells. and this technology conformed with their
institutional requirements and perhaps their personal preferencesas
well. For both the Bank and the government. a tube-well project on
which they could co-Gperaie was a satisfactory basis {or action,

2 Avoidance of Uncertainty and Reliance on Established Programmes of
Activity
Minimization of risk characterizes organizations and individuals within
them. This tendency is a deterrentio innovation and stresses repetition
of procedures that are fumiliar and tested. For the We<tern engineer.
machine power drilling, fibreglass screcns. high-speed engines and tur-
bine pumps represent a familiar and reliable technology unlike the low-
cost technology. Foreign drillers who could be held contractually respon-
sible for performance appeared safer (despite scrious mistakes at Thak-
urgaon)than a decentralized programme involving a large number of
low-cost rigs, Thus; familiarity and the avoidance of risk were preferable
to optimum results.

For government officials, technology with the appearance of mod-
ernity is less subject to criticism than simple technologies. Furthermore.
they could reduce persona: responsibiliiy by claiming they had accepted
less than optimal techology under pressure of aid officials in order to
obtain aid.

3 Operating Prodecurcs and Established Routines
Organizations are bound by their operating procedures and established
routings. Because an agency like WAPDA is staffed with engineers
trained in modern construction methods, supported by large groups of
foreign consultants and a flow of foreign aid. has a large, well-capitalized
construction division, and, finally, makes decisions on the basis of teasi-
bility studies, it is almost incapable of employing low-cost technology. Its
staff, equipment, and procedures are all oriented towards high cost.
high-quality construction. Although the other East Pakistan sponsor of
tube-well programmes, the Agricultural Development Corporation, was
less tied to ‘high’ technology, the head of their water development div-
ision had just come from WAPDA and he and others had strong prefer-
ences for a ‘modern’ technology. For both the Bank and the government.
existing organizational routines and physical procedures limit the options
available to them in the short run.
4 Control

Control is an objective of most organizations. It is closely related to risk
minimization and was an important factor both for the government
agencies and the World Bank. Government agencies and their staffs
derive power, prestige, and sometimes an opportunity for profit by
attracting foreign aid and implementing large programmes. For the
Bank, control was equally important to ensure proper implementation to
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protect against misuse of funds. and to ensure maximum return on the
project, These objectives. were, in the Bank's eyes. best accomplished in
a programme it could supervize closely and control. For government and
Bank alike, a low-cost programmc with up to 3.000 rigs operating at scat-
tered locations throughout the country required a decentralized adminis-
trative system and a resultant loss of control. T¢ avoid this. they were all
willing to accept less than optimal econortic returns and social benefits.

Unfortunately, most of these organizational factors were implicit. not
explicit. Most of the participants in the decision-making proce+s con-
tended they were acting only on the basis of development goals and
administative feasibility, although thcevidence scems clear that they
were not. ‘The result was that there was no conscious effort to weigh all
the real considerations and the trade-offs among them.Had such a
weighing of trade-oft's been possible. solutions to organizaiionral goals
might have been found that would have permitted the most desirable
tcchnology to be chosen. The low-cost weils might have been restricted
to a tube-weltficld where closer supervision would be possible. thus satis-
fying the Bank's need for supervision and control. With more time a dif-
ferentforeign contractor might have been found who could deal with the
low-cost technology. or at least part of the funds might have been allo-
cated as risk capital for experimerial wells that couid test the merits of
altern:tive technologies. and perhaps even develop new alternatives that
might b¢ preferable to those considered here. Much would hnve been
gained if legitimate organizational objectiveshad been made explicit.
Then consideration of the tradeoffs between these and the more explicit
dcvelopmeni goals might have led :0 the selection of an optimal techno-
logy.

Ultimately, it was the organizational requirements of the implement-
ing agencies. including the aid donors, that determined the choice of
tube-well technology for East Pakistan. In the actual decision-making.
such factors as risk avoidance; appearance of modernity. established pro-
cedures, familiar techniques. and by no means least, control, outweighed
development policy objectives. It is in these factors that an understand-
ing of decisions as to choice of technology must be sought.

John Woodward Thomas in C. Peter Timmer, The Choice of technology in
Developing Countries, 1975.

unnatural effects. arising out of the resources of the country having
been drawn unnaturally together into great heaps. -William Cobbett

On every hand, the living artisan is driven from his workshop, to make
room for a speedier, inanimate one. The shuttle drops from the fingers of
the weaver, and falls into iron fingers that ply it faster. -Thomas Cariyle
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Why fnappropriate Choices oe
are Made

Entrepreneurs in developing coun-
tries are not always free to choose the
source of supply of their technology.
In some cases they are forbidden to
import technology from certain coun-
tries. or they are forced to usc tech-
nologies imported from ‘friendly’
countrigs. Foreign subsidiaries and
joint-venture firms arc often uvbliged
to use technologies specified in the
technical assistance contract with
their principal firms and licencers.
This is also true of the integrated
(i.e.. totally self-sufficient) plants
built under foreign assistance pro-
grammes. At the same time. foreign
investors may tind it easier to manage
michinury thana large number of
local workers, because they are un:ic-
customed to the local rules which
govern labour relations.

T h e liccasing system  covering
foreign investment and impo:is of
machinery andtechnelogy can be an
extremely c¢ffective instrument for
preventing the adoption of technolo-
gies unsuitable to a country’s devel-
opment objectives and for promoiing
desirable ones. In developing coun-
tries, however, the critcria used for
the screening of investment and
import applications often conflict
with development goals. political
considerations dominating cconomic
ones, Sometimes national prestige is

thought to demand the use of the
most modernt:. nnologies, and the
authorities take oifence when foreign
investers try to import used machin-
ery.

Even when the stated critetia are
sound, the licensing procedure is sub-
ject to widcuipread ‘irregularities
where decisions are influenced by the
‘comimissions” directly or indirectly
paid t0 responsible officials. This
subject is almost taboo «sa research
topi. and is rarely mentioned in
scholarly discussions. for obvious
reasons. but there are grounds for
believing it to be an importan: bar-
rier to thie choice of appropriate tech-
nologies in the Third World.

A rarc cmpirical study in this
domain is John Eno’s work on the
salt industry. According to his find-
ings. foreign exchange allocations foi
the capital goe:s imported by this
industry exceed th e actual require-
ment by 5! per cent or more in Indo-
nesia. the Philippines and Thailand.
The excess is sold on the black mar-
ket and provides a major source of
profit. As the machinery becomes
more sophisticated, it is more likely
to be imported @nd expensive and the
windfall profits tend to be larger. At
the same time, the more influeniial
the applicantis. the more generous
the allocation becomes.

Susumu Watanabe. international Labour Review. 1980

131




The following quotes made in Indo-
nesia are not untypical:

After noting that machines in the
process of being scrapped were
capable of producing a high-quality
product, oue foreign manager
explained the replacement of the
intermediate equipment with sophis-
ticated equipment as follows: ‘You
have to modernize to stay ahead of
the competition.” This statement was
made in spite of the facts that there
was a ban on the import of the pro-
duct and that there were no other
firms manufacturing the product
locally. When asked what he was
going to do with the old equipment,
he explained that he was going to cut
it up and scrap it. He would not sell it
because ‘some of these Indonesians
can get any old equipment running’.

The manager of a hand-rolled-
cigarette factory answered the ques-
tion as to which technology was
cheaper by assuning me that he did
not introduce machines, he explained
that ‘the interest payments on the
money we would have to borrow
would exceed our wage bill'. When

What Managers Say

challenged with the possibility that
this statement might be inconsistent
with his claims on cost. he responded
that the automated plant would be
cheaper ‘in the long run’.

Another manufacturer who was
employing young girls to attach
iabels by hana to his products
explatned that he was ordernng a
machine to replace them. Asked
whether it was cheaper to attach
them by machine, he explained that
he did not know, but the girls were a
lot of trouble: ‘They just cause man-
agement nr

Tne manager of a plant with both
an automatic and a semi-automatic
line explained that he was converting
the semi-automatic t» fully automatic
as soon as possible. He wanted to
produce a “high-quality’ product. The
output of both lines was already
meeting the standards of the foreign
licenser and was considered among
the best in Indonesia by the firm’s
competitors. It was not clear that
further automation would improve
the quality, at least in a way that con-
sumers would notice.

Ahlamac?
sl il

Louis T. Wells in C. Peter Timmer et al. Tire Choice of Technology in Devefoping

Countriess, 1375.

If a man write a better book. preach a better sermon. or make a better
mouse-trap than his neighhour, tho’ he build his house in the woods. the
world will make a beaten path to his door. -Ralph Waldo Emerson

The existence of a technology does not require its use any more than the
existence of a gun requires us to shoot. -Tom Bender
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Technology for Development

Agriculture, Food Processing, Livestock

INTHE preceding chapters, two messages come over loud and clear. First. if
the basic needs of the masses of the rural arid urban poor are to he satisfied.
then technologies appropriate to their needs and means must he identified
and applied. Second, despite the existence of a wide range of technologies for
the production and provision of most goods and services. choices are con-
stantly made which result in the app}ication of technologies which are
inapproprizte to the masses of poor people in developing countries.

We shall return in detail. in Chapter VIII, to some of the issues involved in
the generation and choice of technology. First, however. it is useful to build
up an understanding of the range of appropriate technologies already in exis-
tence and to learn how they are actually being applied in developing (and
some developed) countries to the benefit of rural communities and the urban
poor. This chapter deals with agriculture, food processing and livestock. The
following four chapters cover: health, water and sanitation; biomass and
renewable energy; housing, construction, and transport; and manufacturing.
small-scale mining and recycling. Given the growing amount of literature on
the topic, an additional ‘case study’ chapter could easily Lhave been compiled
relating specifically to women and technology. It was decided that this might
give the impression that technologies for women are a special category deal-
ing only with those tasks such as child- and home-minding which are com-
monly thought of as being ‘women’s work’.

In practice, nearly all of the technologies in the ‘case study’ chapters are of
direct relevance to women. In most countries women are almost totally
responsible for crop and food processing and for the care of minor livestock,
and, in some, they have major responsibility for food production too. Health,
water and sanitation are nearly always areas of women’s responsibility. as is
transportation of domestic and farm inputs and products. In many parts of the
world, women are involved in the construction and building materials indus-
tries and they are traditionally involved, to a greater or lesser extent, in many
other rural industries such as textiles, soap making and recycling.

Thus, women are well represented in each of the following chapters, with
the reader’s attention being drawn, when appropriate. to their special role or
contribution so that they do not become ‘invisible’ through being integrated
in this way.
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Although the examples in these chapters tend to be successful ones. there
are also examples of failure: where ‘appropriate’ technologies have turned
out not to be appropriate at all. Also. many of the successfui examples are
based on pilot projects: the numbers of people being helped by some of the
proven technologies are, therefore, small relative to the scale of the need.
The issue of replicating or expanding successful pilot projects is one which is
examined in Chapter IX.

Measured globally there is more than enough food for every man. woman
and child. Despite this, millions are severely undzrnourished or starving and
the situation appears to be getting worsc. After a respite from famings of over
a quarter of a century, food deficits started widening in the early 1970s and.
since then, tamtnes have claimed hundreds of thousands of lives. providing a
grim reminder of the fragility of food security even in an age of advanced
technology. According to a recent World Watch Institute Report:

There is no simple explanation of why efforts o eradicaie hunger fave iosi
momentum or why food supplies for some segments of humanity arc less
secure than they were, say fifteen years ago. Declines in food security
involve the continuous interaction of environmental, economic, demo-
graphic, and political variables. Some analysts see the food problem almost
exclusively as a population issue, noting that wherever population growth
rates are low, food supplies arc generally adequate. Others view it as a
problem of resources — soil, water and energy. Many economists see it
almost exclusively as a result of underinvestment. while agronomists see it
more as a failure to bring forth new technologies on the needed scale. Still
others see it as a distribution problem. To some degree it is all of these.’

Whatever the cause of hunger, there is obviously an urgent need to increase
the amount of food supplies available per capita in the developing, countries.
and to znsure that these are evenly distributed throughout the entire popula-
tion. But how can this best be done?

As will be gathered, the solution to world hunger is not as simple as grow-
ing more food through bringing more I2and under the plough, increasing yields
per acre, or raising cropping intensities. If this were the case, then the new
technologies of the Green Revolution would have solved the problem. The
introduction and use of new HYV seeds, fertilizers, irrigation and improved
cultivation equipment has in fact resulted in an enormous increase in food
production. In 1950, the world’s farmers produced 623 million tons of grain.
In 1983, they produced nearly 1.5 billion tons, Despite these increases, how-
ever, there is more hunger than ever — a contradiction which needs some
explanation.

The main constraint appears to be one of extreme inequalities in control
over land, institutional credit and other resources. In their review of the pos-

! Lester R. Brown, State of the World: A Worldwatch institute ;3eport on Progress Taward a
Sustainable Society (W W. Norton &Co.. 19841.
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ition on world hunger, Frances Moore Lappe and Joseph Collins draw the fol-
lowing conclusion about the Green Revolution:

When a new agricultural terhnology — such as hybrid seeds that “ield more
in response to irrigation, fertilizers and pesticides — is introduced into a
social system shot through with power inequalities, it inevitably bencfits
only those who already possess land, money, credit ‘worthiness” or political
influence or some combination of these. This is simply a social fact...

The potential productivity represented by the new technology attracts a
new class of ‘farmers’ — money lenders. military officers, bureaucrats. city-
based speculators and foreign corporations -— who rush in and buy up
land... As land values rise, so do rents. pushing tenants and sharecroppers
into the ranks of the landless Seeing new profit possibilities. landlords evict
their tenants and cultivate the land themselves with the new agricultural
machinery. The percentage of rural workforce that is landless has doubled
in India (now over one-third) since the intruuction of Green Revolution

__innovations. In northwest Mexico, the birthplace of the Green Revolution.
the average farm size has jumped from 200 to 2,000 acres with OVEr Three-
quarters of the rurallabour force now deprived of any land at all.

Aand, while more landless are created by the expansion of the better-off
growers, fewer jobs are available to them. The large commercial operators
mechanize to maximize profits and avoid [abour management problems...

In country after country where agricultural resources are still regarded
only as a source of individual wealth, the narrow drive te increase produc-
tion totals ends up excluduing the majority of rural people from control
over the production process. And. we have found. to be cut out of produc-
tion is to be cut out of consumption...

In-depth investigations by the United Nations Research Institute for
Social Development (UNRISD) of the impact of Green Revolution tech-
niques in twenty-four differcnt underdeveloped countries have confirmed a
consistent pattern — the decline in well-being for much of the rural major-
ity even as agricuitural production bounds ahead.’

Increased landlessness and unemployment have not been the only ill effects
of the spurt in agriculturzl production using ‘modern’ agricultural techniques.
In countries as diverse as Bangladesh and the United States, irrigated agricul-
ture is threatened in some areas by failing water tables. Response of crops to
the use of additional fertilizer is now diminishing, particularly in agriculturally
advanced countries. Millions of acres of top-soil have been lost as land that
was not suited to permanent cultivation of crops has been brought under the
plough. These factors, combined with the increasing scarcity of new cropland
and the end of the cheap energy on which modern agriculture was based,
make an expansion in food production progressively more difficult —
especially with continued reliance on existing ‘energy’ intensive techniques.
The Woridwatch Institute Report points out that while world food output

2 Francis Moore Lappe and Joseph Colins, World Hunger: Ten Myths {Institute for Food and
Development Policy. 1979)
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grew at an adequatc 3 per cent per vear between 1950 and 1973 it has
achieved a growth rate of less than 2 por cent per year since then. “Trends in
Africa’, it points out, ‘arc ii harbinger of things tocome clsewhere v ihe
absence of some major changes in populaticn palicies and econatie Prici-
tics. Between 140 to 1970. per capita grain productionin Africuiss declined
rather steadily. The forces that have led to this decline in % frica arc alsa gain-
ing strength in the Andean countries of Latin America. in Coatral America
and in the Indian stib-continent. Whether the declining food preducticn now
so painfully evideni in Africa can be aveided elsewhere wiii be deterir o3 in
the next few years’.’

Further problems can be outlined to drive the point furiher horae. Cne is
the diversion of land from suhsistcnce crops i cash crops (withi assistance
from {orcign donors) with the resultantloss of the capacity of rural tamilies to
feed themselves. In Africa this has resulted in mencarming cash from kand
once used by womgen to grow foodftor the family. With cuashspenton coir-
sumer goods rather than food. nutrition levels decline. Another problem is
the dependence of farmers (especially lasgerframensamuca s sovsp iy
on imported inputs -—— chemical fcrtilizcrs. tractors. diesel oil. prumps. etc.
Many countrics are now cutting back on such imports due to forcign exchange
problems, thus making it difficult for modern farmers to sust:in production.

A change of strategy in the agricultural sector is needed. One which moves
away from large-scale. mechanized. energy-intensive. cnvironmentally harm-
ful and non-sustainable systems to greater concentration on small-scale units
using labour-intensive, less harmful and more sustainable techniques. The
end of cheap oil. and bans on ‘modern’imported inputs citcourages this
trend: land reform measures would encourage it even further. But can levels
of food production be increased or even maintained under such cconditions?

Indications are that they could. Throughout the world. smaller land-
holders consistently produce more per acre than large producers. Natural
alternatives to chemical fertilizers and pesticides are numerous and have been
proved effective. Besides maintaining yields. they also increase the numbers
who can be employed in agriculture (thus increasing the purchasing power of
the poor for food) and reduce dependence on imported inputs.

It is with the small-farm sector and the focd-related productive activities of
the near-landless that this chapter mainly concerns itself. The tirst section
looks at prc-harvest food production activities- the issues and problems; the
choice beiwecn crops; the introduction of more ecologically sound crops and
techniques; the introduction of irrigation technologies: and the choice and
introduction of small-scale land preparation equipment.

Following some general extracts on the ‘food production’ problem. includ-
ing one on recognizing the important role of the women food producers of
Africa, a major theme in the section is the use of crops and techniques which
are less demanding on the soil and better suited to very small land-holders.
Several extracts look at the benefits of root/legume crops over cereals in terms
of nutrients per acre and use of nitrogen reserves in the soil. McDoweli’s
* ibid.
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evtract gives statistics which show that acre for acre. more calories mid pro-
ivins canhe provided from groundnuts, cassava, beans, swecet potatoes and
plantaing, than from maze or uither cereals. They alse require less expendi-
ture of energy in harvesting. threshing, winnowing and grinding. He suggesis
that the ratiarale for promoting and choosing cereals rather than roots/
iegumus is the greater export potential of the former.

Despute this, however, projects to introduce more nuiritious foods are
becoimtig increasingly popular. One example has been chosen from the
thousands of projects aimed at introducing vegetabie growing to small land-
holders.inthe Asian situation. the land involved amuunts to no more than
that surrounding the home — in other words — i kitchen garden Bringing
small. hitherto unused piots of landinto une can help rural womien (and men)
provide usctul supplements to the toed supply of the near-landiess Giinc
cxtracis refer to amuaranth which hias twice as much protein as wheat or maize,
and to the winged bean which has higher nutritional value than soya bean.
and thri.ues i very poor soit. References ate aiso made to some of the ecologs-
cally sound farming techmigues available to small-hiolders: these include no-
till cronning systems. waste recycling and crop rotation using legumes to ferti-
lize tiic 3l by ‘fixing” atmospheric nitrogern. As a contrast. and to emphasize
the nced fou all of this. rhe extracts by Jeremy Rifkin and George McRobie
point out the unsusiainable nature and ‘efficiency” of Western agricultural sys-
tems.

Irrigation is an important way of raising agricultural yields in many parts of
the world. But the introduction of new technologies for irrigation-either to
replace the traditional techniques or to provide water where it was previously
unavailable —{::» been a mixed blessing. Diesel pumps and electric pumps
have usually been acquired by the richer members of secietv, who have access
to cash and credit. In the absence of checks on the gquantities of water drawn
by such cultivators, ground-water levels have dropped. thus reducing the abi-
lity of poor farmers to draw water using traditional irrigation methods. The
Ceres article on pump projects in Mauritania illustrates what is a common
phenomenon in many countries of the Third World. But pumps do not
necessarily have to exclude poorer farmers or the landless; the extract
by Clay shows how organizational and technical innovations can
enable a greater number of people to benefit from new irrigation techniques.
But all schemes to remove ground water are environmentally damaging in the
long-run-whether the pour benefit in the short term or not. A more natural
method of irrigation is water catchmcnt — a system which has the added
advantage of reducing silting, flooding and soil erosion. An example of this
type of scheme in India is given in the extract entitled ‘When the hills came
tumbling down’.

Another type of technology which has tended to help large farmers at the
expense of the small farmers and the landless is the tractor. In most countries,
these machines, plus the spares and diesel require to run them. usually have
to be imported, thus using up valuable foreignh exchange. Increasing attention
is now being given to the design and introduction of ‘intermediate’ level
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equipment for land preparation -- particularly in Africa where choices
between the hoe and the tractor have bcen virtually nil. Extracts examine
experiments with the design and introduction of various devices — animal-
drawn planters in Botswana. the ‘Snail’ tillage device in Malawi. the ‘Tinkabi’
tractor from Swaziland. and the one-ox plough in Ethiopia. Also included is
an extract on experiment!: with the introduction of donkey-powered ploughs
in West Africa -- experiments which allow women farmers to cultivate larger
areas.

Section 2 of the chapter deals with post-harvest systems. There are two
major themes here. One is the extent to which food losses are experienced
during the post-harvest phases. The other is the extent to which the mechani-
zation of sw activities is desirable in terms of output. employment and
equity considerations.

A good introduction to the subject is given in the extract by Peter Muller,
Besides describing the various types of post-harvest technologies in use in dif-
ferent parts of the world, it also introduces the point that food losses at the
sinall farmer level are much lower than commonly believed. While it is not
unusual to find quotes from sources such as the United Nations of post-har-
vest losses of up to SO per cent. statistics based on detailed research find that
actual losses experienced by small farmers are less than |0 per cent. Large
losses only become common when huge surplusses (from larger farmers)
come onto the market for centralized drying, storage and distribution. But
even losses of 5to 10 per cent arc worth cutting, and research ir..0 improved
post-harvest technologies for small farmers are still useful.

Most post-harvest activities such as threshing and winnowing are extremely
labour-intensive and result in bottlenecks which can constrain levels of out-
put. In addition. some of the new varieties of cereals and crops such as wheat,
which have been recently introduced to Asian countries. are more difficult to
thresh than indigenous crops. For both reasons. even relatively small farmers
feel the need for some type of mechanical device to help with these oper-
ations. Much work has been done in southern Asia on the design of small-
scale threshers, winnowers and dryers which can be locally manufactured. It
should be remembered that even small machine: displace some labour —
unless groups of landless can be assisted to buy a thresher or winnower to per-
form custom work for farmers.” An additional problem with this type-of
equipment is the casualities it can cause. This is illustrated only too clearly in
the extract by Radhakrishna Rao on ‘The carnage of the Green Revolution’.

Another very labour-intensive food-chain activity is that of grinding cer-
eals. Here again, the constraints imposed by traditional technologies have Led
to the rapid spread of rura! mills (usually owned by entrepreneurs and iarge
farmers) which are mechanically, though not nutritionally, superior and pro-
vide a cheaper service. Such mills have wiped out millions of jobs for landless

41! tends to be women who are displaced from threshing and winnowing activities when new
machines are introduced, and men who get the jobs available as machine operators. In a few
countries. such as Bangladesh, attempts have been made to assist groups of landless women
by providing credit to purchase a machine.
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women in countries such as Bangladesh and Indonesia while doing little to
alleviate the burden of farm women who continue to pound their grain for
their own needs by hand. Similarly. cereal mills in Africa charge high rates
(increasing with the rising price of diesel), thus precluding their usc by all but
women from the better-off families. Many projects now aim to assist women
to take advantage of the new technology. rathcr than be exploited by it.
There are schemes to introduce cereal mills, oil presses and other crop or
food processing technologies to women in many countries of the Third World.
Not all of there have been totally successful. A small s¢lection of the many
case studies available are included here-a women’s millet mill in Senegal. a
groundnut oil press in Upper Volta and a women’s banana-chip co-operative
in Papua New Guinea.

The final section of the chapter covers livestock and animal health care. An
important starting point here is that if food has to be grown specially to feed
animals, on land that could otherwise be used to grow food for pcoplc. it is an
inefficient use of resources. On the other hand. if animals are kept on a smail
scale. finding food by foraging from hot sehold scraps. they can provide an
occasional, nutritious suppiement to the i'ct. This point is wc!! covered in the
extract by McDowell. Keeping this in mind. extracts follow on the advantages
of small animals over large animals for small farms. and the advantages of
small-scale poultry units over large-scale ones.

The much publicized ‘White Revolution’ — he Indian dairy scheme which
aimed to provide regular quantities of milk at reasonable prices to households
in Indian cities — is explained and discussed along with same of the criticisms
which have been raised against this controversial programme. Alternatives to
cattle are also looked at: goats which are frequently referred to as the ‘poor
man’s cow’, and camels which provide more milk and result in iess grazing
and trampling than cows.

Finally, there is an extract on the important. but often forgotten, area of
animal health care. As with doctors, the costs of training veterinarians is
enormous and there are not nearly enough vets to cater for the vast needs of
livestock in the rural areus. ‘Barefoot’ vets could do much to relieve the suf-
fering of animals and to help livestock owners to help themselves to protect
their own assets. The tonic is discussed again in Chapter X in an extract which
points out the need t »* in female. as well as male, animal health workers.

The Overburdened Hectare

For those who enjoy contemplating giobal averages, there is a recent esti-
mate that, as of 1975, each hectare of the globe’s surface under cultivation
had to provide for the nutritional needs of three people. By the end of this
century, it is further estimated, the arable land-to-population ratio will be
one hectare for six people. Is there a stronger case to be made for pamper-
ing the productive capacity of each available hectare? — Ceres. 1933.
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1 FOOD PRODUCTION

5y

In Africa population increases far
surpasse:.i food production. which
declined by 7 per cent in thel1960s
and by 15 per cent in the 197Us. Food
imports and food aid have met only a
portion of the production shortfall,
even with a doubling of grain imports
in the 1970s to 11 million tons. Food
consumption today is 1{) per cent lcss
tl.an it was a decade ago. Depen-
dence on imported food mav triple
by the mid-1980s if food production
declines as projected. Considering
the amount of attention Africa’s
hunger problems have received over
the past decade, only a small propor-
tion of agency assistance appears to
have been specifically directed to the
domestic production of food crops.
There is an underlying assumption in
some agencies that if agriculture is
promoted generally, domestic food
production and consumption will
take care of themselves, but the
experience of Africa ‘doesnui bear
out this assumption.

A United States Ageicvior Inter-
nat'opal  Deveiopment  (USAID)
analysis indical's that out of 570
projects in Afri.a, 218 were expecicd
to have somc impact on food prodiic-
tion, but only 22 — representing 7
per cent of the total projects by value
— were direct!? concerned with food
crop production. Of 22 World Bank
agriculture and rural development
projects approved by sub-Saharan
Africa in 1981, only two are specifi-
cally aimed at raising domestic food
ouput while seven are directed to
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Food Situation Worsening in Africa

export crops. The African food situ-
ation has been allowed to worsen
without sufficient policy attention for
a decade.

The misdirected development poii-
cies that were documented again at
the 1980 UN Conference on Women
and Dcvclopmcnt. in Copcnhagcc.
show that discrimination against
women in development programmes.
especially in rural areas and agrical-
tural projects, is in large part to
biame for the failure of food produc-
tion to increase in Africa. Tradition-
ally. food production — that is,
subsistence farming as opposed to
cash and export crops — has always
been done by women and even today
is the responsibility of village women
in all rural arcas.

The failure of development assist-
ance to provide women with training,
tools, fertilizers and the means to
increase their production, and the
failure of African men to engage in
subsistence farming is directly to
blame for thc failure of Africa to feed
iself. It is strange that African men
refuse to give up their traditions —
which decree that subsistence farm-
ing is women’s work and beneath
their dignity --- they wonid rather let
their women and children starve.

Tine failure of international agri-
cultural prograinmes to address the
real problem — the diminishing pro-
duction of subsistence farming or
local food in relation to soaring
population growth — is no doubt in
large part due to the male-headed




Alrican governmients. Since Alrican
men bave firstcall on food even il
wo.nen and children starve, they are
not interested in improving food pro-
duction. After all. this is not their
concern — subsistence farming is a
WOIICN'S CONCern.

This provides the male-dominated
development agencies with the per-

fectexcuse:they can only assist such
programmes as theyvare asked to
help with technical advice. financing
and training. Predictably, African
men do notask for assistance with
subsistence farming as 1t1s a women'’s
altfair — and in any case.men do not
starve. women and children do.

Diplomatic World Bulletin 1982 and Win News 1982

Which Crops?

5

Y

The overall tendency in agricultural cases the nutritic: *.ts have had a

‘development’
decades has beentowards the pro-
motiva of cereal production at the
expen .« of systems based on roots or
starchy fruits and legumes. In some

over the past few hand in this through their sometimes

groundless condemnation of starchy
crops. However, there are also
grounds for suspicion that the desire
to promote the export of food has
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‘It's a brand new seed. It kills bugs.
vaters and fertilizes itself and
produces four corn crops a year.
Unfortunaiely, it needs a monthly
service by a man from New York.’

previded the main motivation since
yams, sweet potatoes. plaintains and
many local legumes are not readily
exportable. whereas cereals are.

The use of combinations of
legumes with roots or starchy fruits
can be seen to possess many nufri-
tional advantages over cereals, which
require a heavy expenditure of
energy in harvesting, threshing, win-
nowing and grinding as compared to
other foods. Also, as far as chiidrens’
dicts are concerned, cereals often
provide a bulky, low-nutrient por-
ridge. Most important, in terms of
yield of nutrients per acre, root!
legume mixes possess a definite
advantage and they are. of course,
less demanding upon the nitrogen
reserves of the soil than are cereals.

A simple calculation will demon-
strate the advantage of nutrient
yield. One acre of maize, grown in a
traditional manner will yield about

.000 ibs i.e., some 1.400.00t) calor-
ies and 72 Ibs of protein. This yield of
calories and protein couild be
obtained from 0.635a. beans plus
(0.22a. of plaintain. i.e. a total of
().87a. Similarly. the same quantity of
calories and protein could be
obtained from 0.44a. of groundnut
plus (.1a. of cassava — a total of
(;.55a., or from 0.4a. of groundnut
plus 0.2a. of plaintain. For simplicity
of calculation the above figures relate
to crops grown in single stands, and
assume that the soil and climate are
suitable for all the crops. In mixed
cultivation the advantage of root/
legume mixes can be ¢ven greatcer.

in nutritional terms the root/
lcgume mixes also show definite
advantages over cereals.  One
hundred grams of maize. for
example, when made into a fairly
stiff porridge will have a total bulk of
about 300g and wili provide about 8g
of protein and 360 calori¢s. The same
amount of calories and protein would
be provided by 3(g groundnut (o1
groundnut paste) plus 115g cassava;
or 30g beans plus 220y sweet potato;
or 25g groundnut plus 180g plaintain.
In each case the Protein Calories per
cent value of the mixes would be
similar to that of the cereal, but as
can be seen. the mixes would be less
bulky and physically easier for a
small child to eat than the cereal por-
ridge. For small children the ground-
nut would need to be¢ pounded into a
paste, and the beans would need to
be soaked and skinned, but the over-
all work necessary in the preparation
of these foods would be no greater,
and possibly less. than that needed to
prepare the cereal.

Jim McDowell. Appropriate Technology. 1983
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Women and Winter Vegetables

Winter vegetable cultivation is one of
the largest agricultural projects
implemented in CARE's Women in
Development Project (WDP). In this
project, high-quality seeds and seed-
lings of carrots, cabbages, radishes.
tomatoes. cauliffower and two types
of local leafy vegetables, ‘laishak’
and ‘pualong shak’ arc distributcd by
CARE and then cultivated by village
women wills supervision by CARE
field staff.

The implementation of the winter
vegetable project began in October
198(). The CARE extension staff,
who arc mostly women with in-house
training in health. agriculture and
community development, spend two
or three days per week in each of the
villages under their supervision.
Each worker works in her assigned
villages all year, but most of her time
during October, November and
December is devoted to winter vege-
tables. The extension workers
encourage the village women to
make a ‘kitchen garden’, a smail
vegetable garden near the house-
hold. The village women then decide
which of the seven types of vegetable
sceds/seedlings available in the pro-
gramme they would like to cultivate.
Field observation indicated that
several major problems were com-
monly experienced. The most serious
problem was lack of fencing before
substantial damage had been done by
domestic animals. As only a ‘katcha’
fence of bamboo, sticks. banana
leaves. or straw woven between split
bamboo would be put up. the lack of
fencing was probably more the result
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of negligence than cost. However,
for the poorest women. cost may- be a
major factor. It should also be noted
that where poultry are relatively
intensively raised. even a well-made
fence is not sufficient to keep out
chickens. Quite frequently, one
would see chickens had Hown over a
Im fence to eat the vegetabies.

This problem is so serious that
household vegetable gardening is not
rccommended i n villages  where
poultry arc Intensively raised by the
free-range methods that are almost
exclusively used in Bangladesh vil-
lages The most successful winter
vegetable cultivation occurred in a
Hindu village where the villagers
kept no chickens or goats in their
homesteads.

Another major problem inherent
in winter vegetable cultivation as an
intensive houschold activity was that
of excessive shade. Many models for
intensive  houschold  cultivation
assume that the household would be
rationally planned so that huiidings
and trees are placed to allow some
areas to receive enough sunlight for
gardening. In fact. a great number of
household compounds are hapha-
zardly laid out so that no sunny areas
remain. It is unreaistic to assume
that the household can be rearranged
to permit such cultivation. In these
cases. some of the common compo-
nents of a ‘maximum production
from minimum land strategy’.
namely poultry. trees and gaidens
are competing. In somc cases they
are mutually exclusive. rather than
complementary.




Some participants simply had no
idca of how to grow winter vege-
tablcs. Quite often the scedlings
were planted too close together, a
common tendency when aninexper-
ienccd gardener plants in a small
area.

One common curious practice is to
tie up young cabbage leaves with
strings to form a bali. The village
women explained that they thought
the leaves of the cabbage had to be
hound up torthe cabbage to form a
head Other women damaged they
young scedlings by planting thein
with too much fresh cowdung or leav-
ing them in direct sunlight without
shading.

Other production problems were
those not easily avoided ¢ven by
experienced  cultivators. Insect
damage was sometimes  severe.,
Extension workers advised the use of
chemical insecticides if the houschold
had access to them.

Otherwise, more{raditional rem-
cdics were suggested such as sprin-

Sandra Laumark, The ADA5 News, 1982.

kiing tine ash on the affected plants.
Aqother significant problem was
theft. Villagers somectimesichied on
traditional measures. such as placing
an amulet in thefield. Extension
workers asked all participants to
encourage their nerghbours io grow
vegetables, the logic being that if
everyone had a plot of their own.
there would be less incentive to steal.

Implementation of the winter
vegetable probiem also occasionally
suffered from CARI's lack ot exper-
iencc. Due lo an unusually late mon-
soon rain and seme delays in planting
for the production of winter vege-
table seedlings, CARE was late in
distributing cabbage and cauliflower
seedlings. CARE staff had not
placed sufticient emphasis on the
need to put up fencing right from the
time of first transplanting the sced-
lings. Germination of the lal shak’
and “palong shak’seed. bought from
focal seed sources, was poor in some
Cuases.

The Food Factor

It is necessary to approach the improvement of food pro-
duction with a ‘beginner’s mind’ which is not preoccupied
with Western agricultural practice to the extent that the
many valuable features in traditional practice cannot be
appreciated. Ecologicaly balanced mixed cropping makes
very good sense in the tropics. Strengthening und develop-
ing what is already being done is likely to be more appro-
priate than any attempts at ‘modernization’. E.F.
Schumacher might have been talking about this very issue
when he wrote *...there is a plentiful supply of know-how.
Jim McDowell. but it is based on the implicit assumption that what is goolu'
Appropriate for the rich must ohviosly be good for the poor...this
Technology, 1983. assumption is wrong’.
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The New Age of Organic Farming

A quiet but intriguing scicntific revol-
ution is taking place in tropical agri-
culture; ideas from the canon of
organic farming are gaining impetus
from the energy crisis and growing
environmental stresses — not for
romantic or religious reasons, but
simply because they premisce results
at lower costs. The era of cheap oil
ied commercial farmers to neglect
the old, tried organic methods of
wasle recycling and crop rotation
using legumes to fertilize the soil by
‘fixing’ atmospheric nitrogen. Now
the cost of running mauchings is rising
and so arc the prices of oil-based
inputs such as fertilizers and pesti-
cidcs. and old organic methods. and
s0m¢ new adaptations of them. arc
again beginning to look economically
attractive. The increasing problems
of erosion, loss of soil fertility and
shortage of water in many parts of
the Third World, arc pointing agro-
nomists in the same direction. But
the pendulum wil! not swirg back the
whole way to organics. The exciting
prospect now is of a new synthesis
and symbiosis of inorganic and
organic approaches.

The quantities of organic material
potentially available are vast: the
most commonly quoted estinratc is
that all organic wastes in developing
countries contain about 130 million
tonnes of the three principal plant
nutrients, nitrogen. phosphate and
potash (NPK) — eight to ten times
the amount of chemical fertilizers
used. Very conservative estimates of
the amount of human excreta avail-
able in India alone (based on 133g of
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tacces and 1200g of urine per day)
suggest they might provide more
than 3 million tonnes of nutrients a
year.

Recycled organic waste acts as
both a fe.:izer, to bonst yields, and
as a soil conditioner: reducing ero-
sion, increasing the water holding
capacity of suil and facilitating the
uptake of nutrignts added in the form
of mineral fcrtilizcrs. But organic
inputs alone are not enough.

Even the Chinese supplement
organic fertilizers with minerals (in
the ratio of about three mingraito
seven organic) which are nccded to
optimize the balance of nutrients in
organic materials, to add P and K or
to bring down the ratio of carbon to
nitrogen.

Kcscarch has now shown heyond
uny reasoriable doubt the benefits of
maintaining soil cover in keeping
down erosionand increasing watel
absorption and retention and while
few organic gardeners belong to the
‘no-digging’ school proper, most
believe in disturbing the soil as Little
as possible and many preach the
value of leaving non-competing
weeds to grow.

Idcas similar to these are proving
especially appropriate to the tropics.
where rainfall can do a great deal
more destructive damage to the soil
! where organic matter that is
mixed in with soil breaks down very
rapidly. Organic matter on the soil
surface takes longer to break down,
and dissipates energy. This prevents
large raindrops from ‘impacting’ the
soil surface which otherwise would



prevent subsequent rainfall from  fluctuations in soil temperature and
penetrating, so that it runs off and provides good conditions for soil
carries much of the topsoil away with ~ organisms.

it. Soil cover also helps to reduce

Paul Harrison, New Scientist, 1982.

Czjc/ Amaranth Rediscovered

Agricultural experts, academicians, scientists and
environment specialists have expressed their concern over
the predominant cultivation of 15 species of plant, out of a
total half million of which about 300 are developed.

This ultimate concentration on a few specific crops has
created a disaster in the context of world food supplies.
Among the new neglected and under-developed crops
that have considerable poteniial to provide the significant
part of the food needs of the future is amaranth. Amar-
anth has potential to replace wheat or maize in some
countries.

It is a broad leafed plant that yields cereal grain — the
size of grains of sand. These seeds are rich in nutritional
value; they have at least twice as much protein as wheat or
maize. They taste like popcorn. Amaranth can be grown
in either tropical or temperate regions.

Amaranth is attracting interest in the US and some
Third World countries where malnutrition is endemic.

The second crop is the winged bean which has enor-
mous potential. The winged bean has two great advan-
tages Firstly, all cf it is edible, and secondly, it thrives in
poor soil including backyards. The winged bean has
higher nutritional value than the soya bean. It contains up

Ap-tech to 40 per cent protein and mashed up beans make a superb
Newsletter, 1983. infant weaning food.

The Winged Bean — a
Nutritious Alterna tive

The winged bean (Psyphocarpus tetragonolobus) is the
Indonesian equivalent of the soya bean, and is tradition-
ally cooked as a vegetable. But it has many other valuable
properties, which no one exploited until a local techno-
logy organization, Yayaban Dian Deba (YDD) stepped
in. The beans compare well with soya beans, the protein
content of more than 39 per cent is roughly the same as
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that of soya bean. The plants &re easy to grow and, being

leguminous. ity fix nitiogen and soenvich the soil. Apart

from being cooked as vegetables they can, like the soya

bean, be used to make & nutritious bean cake (‘tempe’). or

a curd know as tahu (‘tofu’), or a sauce, similar to soy

sauce, called ‘kepac’ (and pronounced kechap). YDD has

introduced the winged bean to farmers as an alternative to

traditional crops. One of its project areas on Gungung

{(mount) Kidul, also close to Yogyakarta, now produces

10-15tonnes of winged beans per month. One year ago

YDD set up its food technology department with the

express purpose of providing the converted farmers with

an outlet for their winged bean crops, and to exploit the

bean further. By Fchruary 1983 the YDD kepac process-

ing plant was in its trial stage and producing 400 hires of Omar Sattaur, New
kecap per day. Scientist, 1983.

American Agriculture: Energy Jer
Efficiency versus Labour %/
Efficiency

Today. over 100 million people are starving to death all
over the globe. Another 1.5 billion people, nearly one-
third of the human race. go to bed malnourished each
night. With worldwide population expected to double in
the next several decades. demand for increased food pro-
duction will be greater than ever before in history. Ameri-
can agriculture is alreaZy producing 20 per cent of the
world’'s wheat and feed grains and exporting over half of it
to countries around the planet. Certainly, looking at the
statistics, one would be hard pressed to deny what every-
one accepts as gospel: that American agricultural techno-
logy is extraordinarily efficient. Yet, the truth is that it's
th.: most inefficient form of farming ever devised by
human kind. One f2rmer with an ox and plow produces a
more efiicient yield per energy expended than the giant
mechanizcd agrifarms of modern America. Hard to
believe, but it's absolutely true.

A simple peasant farmer can usually produce about ten
calories of energy for each calorie expended. Now, it's a
fact that an lowa farmer can produce up to 6,000 calories
for every calorie of human labour expended. but his
apparent efficiency turns out to be a grand illusion when
all other energy expended in the process is calculated in.
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Jeremy Rifkin,
Entropy: A New
World View. 198J.

e

o/

To produce just one can of corn containing 270 calories,
the farmer uses up 2,790 calories, much of which is made
up of energy used to run the farm machinery and the
energy contained in the synthetic fertilizers and pesticides
applied to the crop. So for every calorie of energy pro-
duced, the American farmer is using up ten calories of
energy in the process.

Can Western Agriculture be
Sustained?

Quite a long time ago Schumacher and | did a little study
on what would happen if total world agricultural produc-
tion and food processing were based on European and
American levels of energy use. It turned out that all
known oil reserves would disappear cff the face of the
earth in 30 years. So far the West has thought in terms of
substituting energy and chemicals for people. even though
the highest productivity per ha usually comes from small
farms where a lot of labour is used. The West has a totally
unsustainable form of agriculture, where 'he amount of
fertilizer used has to be continually increased simply to
keep production at its present levels.

People have tended to think that the only function of
agriculture is to produce cheap food. But it has a lot of
secondary functions: to make sure soil remains in good
condition, to keep the water table pure. to maintain gene-
tic variety, to ensure the quality of food. We in the West
have thought in terms of a battle with nature, but as Schu-
macher said, if we win that battle. we'll be on the losing
side.

If we hook farmers in developing countries into a West-
ern style of agriculture. then they are doomed, because it
is not sustainable and the environment can’'t stand it.
What we really need to do is to develop an approach to
agriculture that minimizes external inputs into farming
and really develop the biology of farming, instead of just
throwing chemicals into the soil without any real under-
standing of what that is doing to soil structure.

The present, when there is an agricultural surplus in
Western countries, is an ideal time to experiment with
farming systems that may initially be less productive, but
will be sustainable. They will lower costs, too — organic
farmers | know spend only $25 per ha or so on fertilizers,
instead of $250 per ha for conventional farming. At the
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moment Western farmers’ incomes are caught in a cleft
stick between rapidly rising costs and lowered prices due
to overproduction. Instead of thinking of how to increase

production, it would make economic s¢nse now to concert-

trate on ways of lowering costs.

How Pumps Divide the Peasaniry

The oasis of Atar, capita! of the
Adrar region of Mauritania. lies one
day’s journey to the North of Nouak-
chott. The principal source of
revenue for the Atar oasis is agricul-
ture.

Post-Rood agriculture is practiscd
by the poorer peasants, those who
have very little land, whereas the
richer ones prefer the certainty of
irrigation.

For centuries, irrigation water has
been raised frorn the underground
water sheet by means of a very sim-
ple system, used throughout the
world. and know here as ‘chadouf’.
A long pole works on a central spin-
dle. At one end, a heavy stone serves
as a counterweight; at the other. a
wooden rod is tixed at one extremity
to the pole by a piece of leather, and
at the other to a water container, for-
merly a goatskin, but now, thanks to
modernization. made out of the inner
tubes of tyres. The peasant lowers
the wooden rod, the container fills up
and the counterweight helps him to
bring it to the surface. The container
then empties into a small storage
basin.

The ‘chadouf’ cannot draw water
from a depth greater than the length
of the rod, usually about four metres.
If the groundwater lies any deeper, it
can no longer be reached by the con-
tainer. The peasant must then haul

George McRobie,
Ceres. 1983.

,/5’:/
up the container himself, which is
exhausting, or do without water and
abandon his plantation. { nhe trees
will die, which means starvation for
tieir owner.

The installation of motor pumps at
Atar is recent and has revolutionized
agriculture. This machine gives the
peasant control over his irrigation
water: it draws instantaneously and
at any time, in almost unlimited
guantities, all the water he needs
and. in practice. at any depth, even if
another motor pump has to be
installed as a relay.

However. whereas the ‘chadouf
costs little or nothing to set up. the
motor pump is expensive to buy,
maintain and use. since it requires oil
and fuel. Like all agricultural
machinery. it accelerates the change
from subsistence to market agricul-
ture, since the farmer must sell more
to offset his water costs. But that is
not the worst. Since everyone needs
water at the same time, the agricul-
tural calendar being the same for all,
massive demands are made on the
groundwater. Its level is dropping
continuously: from 4m twenty years
ago, it is now more than 20m deep.
The greater the drought, the greater
the need for water, and the less the
underground sheet is replenished.
Palm trees, -whose deep-growing
roots could find water several metres
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down, can no longer reach it at such a
depth. This is why only irrigated
palm trees can survive; the others arc
dying from drought, and the total of
400,000 palm trees in Atar in 1965
must by now have been reduced by
half.

For the time being, in Atar, there
is no check on the quantity of water
drawn by cach cultivator. In these
circumstances, the drop in  the
groundwaier level means the elimi-
nation ot the small cultivators who
have no motor pumps.

Is there a solution to this problcm?
It seems doubtful, since the com-
munity at Atar is controlled by the
rich cultivators. Is it to their advan-
tage if water is available to everyone,
when they have difficuity in selling
their own produce’? Of course. sur-
veys have been made to look for
underground water to the north of
the town, but the general phenome-
non of desertification that has
afflicted the whole Sudano-Sahchan
region for several years does not
allow for much optimism on this
point.

Finally, if the motor pump breaks

Ceres, 1980.

In the Kosi area of Bihar, India.
tube-well irrigation was first pro-
moted by government programmes
intended to increase agricultural pro-
duction. In the late 1950s, there was
limited initial local response mainly
among a few large landowners. How-

ever, when the droughts of the mid-
1960s coincided with the appearance

down (obviously. while it is being
uscd) it must be repaired or replaced
immediately: otherwise the whole
harvest is at risk.

There is a repair shop. where the
State employs one workman to repair
the machines free of charge. on con-
dition that spare parts are provided
by the owner — spare parts that can
only be bought in Nouwakchott. The
peasant must go and get them. ot
have them sent. with the risk of buy-
ing the wrong part. at an exorbitant
pricc. The system is misconceived
and completely choked up. A visit to
the workshop is depressing. Ina
place adequate for normal repairs.
there is a huge piie of motor pumps;
no accounting. not e¢ven a ledger to
record the entry | and  exit  of
machines: nothing is done to salvage
from motor pumps permanently out
of order the parts necessary for the
repair of other machines. In practice.
thishiuge immobilization oi-apital in
a poor population mg¢ans that. once a
motor pump breaks down. the owner
buys another one. if he has cnough
money.

The Bamboo Tube-well

of the new hybrid wheat seeds and
the Intensive Agriculture Areas Pro-
gramme, there was a new campaign
to sink wells with direct government
credit and a 50 per cent subsidy on
investment costs. The combination of
high food-grain prices. new varieties
with greater yield potential and low-
cost credit coincided with a substan-
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tial increase in tube-well investment.
The windfall profits that a few
farmers made during 1965-67 were
frequently cited as the conclusive
demonstration of the potential of
tube-well irrigation.

Techniques chosen for public
credit-supported programmes for
tube-well investment failed to con-
sider local physical or socioeconontic
conditions. The ofhicial package con-
sisted of 10 or 15¢cm diameter wells.
iron casing with a brass screen, sunk
to adepth of about 45m or more. A
small number of peripatetic rigs con-
troiled by the Minor Irrigation Direc-
torate sank all the wells. These rigs
employed a slow and expensive per-
cussive drilling technique. ‘Transport
costs and delays multiplied as each
rig had to move long distances by
bullock cart to sink perhaps only one
or two wells as individuals decided to
invest. Wells were to be powered.
where possible, with electric pumps
connecied to the slowly spreading
rurai  electricity network. This
involved another government
ageincy, the Bihar State Electricity
Board. which apart from problems of
co-ordination, was faced with the
linking up of a network of scattered
pumpsets. Water was to be delivered
through a system of concrete or brick
channels.

The potential command of a l{cm
well on levelled land was expected to
be 6 to 8ha but the 5-hp pumpset
could irrigate 12ha of irrigated dwarf
wheat. Fragmentation of larger hold-
ings as well as the small size of hold-
ings in comparison with the potential
capacity of such a tube-well system
prevented most farmers from profita-
hly investing in tube-well irrigation
or benefiting from the purchase of

waier. Mortgage requirements for
the package costing initially Rs.8.000
also limited credit-tinanced invest-
ment to farmers with at least 3.2ha.

My hypothesis is that the combi-
nation of the potential profitability of
tube-well-irrigated farming. once
high-yielding wheat had been intro-
duced. and the embodiment of tube-
well technology in a package chat
restricted the opportunities for profi-
table investment induced a process of
local innovative activity. The mven-
tion of the bamboo tube-well was no
chance occurrence or isolated act of
inspiration but part of a process of
induced technical and institutional
innovation. This hypothesis can be
substantiated in two ways: from
interviews with farmers and contrac-
tors during the period in which they
were actively engaged in experimen-
tation to reduce tube-weil investment
costs, and hy an investment appraisal
of alternative choices of technique
that confronted the potentialinvestor
with respect to the three major
components of a tube-well system.
the well. purpset and delivery
system.

Evidence from interviews and time
series statistics on the sinking of dif-
ferent sizes and specifications of
iube-well (Table 1) indicate that
small-scale contractors and farmers
began experiments to adapt tube-
well technology to local conditions
from 1965 onward. A few contractors
and farmers with business contacts
outside the region found that they
could substantially reduce invest-
ment costs by importing their own
materials, sinking shallower wells
and using local contractors to install
the wells. By privately installing
wells. they also cut out the lengthy
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delays and other hidden costs of
credit-financed investment.

Through experience, contractors
found that the very high water table
throughout most of the region and
the deep deposits of stone-free sandy
alluvia made it possible to sink wells
to only 3{) to 36m and still provide an
assured water supply. In these con-
ditions, expensive brass screens
brought little advantage and did not
necessarily lengthen the life of a well.
Without fully realizing this. local cul-
tivators began to install cheap iron
screens because they preferred lower
investment costs and a higher
immediate return to a potentiaily
more durable investment.

Local contractors also discovered
that, using the simple ‘sludger’ drill-
ing method previously developed to
sink narrow diameter wells to bc
powered by handpumps. they could
sink 7.5 and l0cm wells in the soft
strata down to 45m at lower cost than
government rigs. Apart from the
blind pipe and an auger, this tech-
nique uses only local matgiials.

Local cultivators found that it was
possible to further reduce the cost
per ha of an irrigation system by
sinking several wells, all of which
could be powered by a single mobile
diesel pumping set. In this way, again
rejecting the offical choice of tech-
niqgue (electric power) they could
overcome both the indivisibilities in
pumping set investment and adapt
the technology to take account of
fragmented holdings and uneven
land. Due to the existence of a high
water table throughout most of the
region, in all but the driest summers.
pumps could operate at field level
and power units could be moved
from well to well with comparative

ease in contrast to regiocns of Uttar
Pradesh and the Punjab where
pumpsets are placed in excavated
pits.

Farmers also rejected another
official choice of technique in prefer-
ring to construct only ‘kutcha’ earth
channels rather than to install cement
channels that represented an unprofi-
table investment holdings
were fragmented, terrain broken
and few wells irrigated mor¢ than
2 or 3 ha,

The development of the bamboo
tube-well was the culmination of
these many attempts to reduce the
cost of tube-well technology.

Modifications tried included coco-
nut coir wrapped around steei and
afterwards bamboo frames. Even-
tually one succceeded in sinking a
well with bamboo casing instead of
steel pipe. also using the coir and
bamboo screen.

In assessing the impact of these
innovations on c¢mployment and
income distribution patterns in the
Kosi region, one ought to take
account of the consequence for land-
less labourers who, by 1971, com-
prised half of the population of this
largely rural area, as well as 1or large
and small farmers.

The techniques of assembly and
sinking of bamboo tube-wells as well
as the complementary work on land
leveliing and channel construction
largely involved unskilled labour and
a minimum of capital equipment. My
estimate is that in 1972-73, 300,000
man-days of additional employment
were created by the fabrication and
sinking of at least 14,000 bamboo
wells, and 100,000 man-days through
subsequent earthworks. In addition,
the maintenance of a stock of 40,000

where
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Table |
Irrigation Equipment in the Kosi Region of Bihar, India
(Number of units)

1965166 1969/70 1970/71 1972/73 1977/78

1. Tube-wells

State tube-wells — _ — 193

” 7 180 2,30 2,90

6" and 4" all metal 338 156 3,500 5211

3’7 all metal 20

Bamboo - 330 1,438 19,500 50,187

Total 200 2,900 4,812 23,000 55591
2. Private pumpsets:

Diesel powered 336 na 2,693 na 22,087

Electric powered 63 na 435 na 1,14§

Total 399 na 3,128 6,589 23,235
3. Ratio of private tube- _

wells to pumpsets 0.5 * 1.5 3.5 2.2

bamboo wells would generate
150.000 to 20C JX) man-days of
employment annually, according to
whether one assumes an average lifc
expectancy for wells of 4 or 3 years.
However, this is considerably less
than the additional employment
generated by tube-well-irrigated
farming which even in 1971-72 was
estimated as at least 1.7 million man-
days when there were less than 5,000
operational wells in the region.
Approximately 30 per cent of incre-
mental net product from more inten-
sive cultivation went to agricultural
labour. The low cost of bamboo
tube-wells and the development of a
mark.ct in pumpset services enabled
many more farmers to introduce
tube-well-irrigated farming profit-
ably. It was the overall labour-using
character of the package of inno-
vations associated with tube-well-irri-
gated farming more than the labous-
intensive nature of bamboo tube-well
fabrication and sinking techniques
that had the greatest impact on
employment. However, any assump-

tion that the primary beneficiaries of
low-cost technologies will be small
farmers appears to rest on an over-
simplified analysis.

First, the development of a low-
cost well brought at I€ast as much
benefit to the larger farmers with
their fragmented holdings. Most of
those involved in innovative activity
were large landholders seeking to
find ways of more profitably exploit-
ing the potential of tube-well irriga-
tion. Even their larger plots often
included land at different elevations
that could not be irrigated from a
single well without prohibitively
expensive investment in land-level-
ling and channel construction. Larger
farmers first recognized the possibili-
ties of spreading the service of a
pumpset over several wells. Among a
random sampie of 54 tube-well inves-
tors surveyed in 1971, there was one
farmer with 11 wells and several
others had two, three and more bam-
boo wells. As Table 2 shows, the dis-
tribution of the first 1,500 bamboo
wells included few small farmers. It
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Table 2
Distribution of Tube-well Investment by Holding Size
(Up to May 1971)

Holding size (ha) Bamboo All-metal wells Total
tube- wealfs 37 4’and 6”
1% of column total)
Less than ! - - — -
[-1.9 0.4 4.3 0.6 0.8
2-3.0 11.4 21.9 6.3 9.1
4-7.5 42.1 26.7 24.2 29.3
8 and more 45.7 47.1 68.9 60.8
Total 100.0 130.0 100.0 100.Q

was the¢ provision of subsidized credit
for bamboo tube-wells in 1972-73 and
the development of the pumpset ser-
vice market that enabled small
farmers to sink tube-wells in large
numbcrs. As the lower cost wells
could be profitably installed o
smaller plots, this aiso left more
spare capacity and ihe sale of water,
mostly to small farmers, also became
more widespread. I-lowevcr. depen-
dence on the purchase of water or
hire of pumpset services is another
reason why the small farmers will be
less able than the larger farmers who
own their own equipment to exploit
fully the potential of tube-well irriga-
tion. The sharing or marketing of
pumpset services introduces into the
operation of small well systems the
probiems of organization and distri-
bution that plague larger tube-well.
low lift and surface systems; the unit
of control is no longer the unit of
crop production decision-making.
Since the usefulness of irrigation
water depends critically on its timing.
it is reasonable to assume that
owners will always satisfy their own
water requirements first. Potential
water buyers have to make their own
requirements consistent with those of
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the scllier. Also, they must expect to
bear more of the costs of any break-
down of equipment or shrtage of fuel
in terms of reduced yield due to unti-
mely supply of water. ‘The expected
value of services will be higher for
owner-users than for buyers. This
analysis is suppotied by evidence for
1971 showing the those who hired
pumpset services irrigated less fre-
guently, and applied less supplemen-
tary water in growing high-yielding
varieties of wheat.

Experience elsewhere on the oper-
ation of co-operatives for pump hire
and government-managed deep tube-
wells suggests that these alte natives
to private sale of services are unlikely
to overcome the problem of unequal
access to scarce services. When time-
specific water requirements of crops
such as high-yielding wheat make
water a constraining input, then the
same more powerful members of the
community will be able to ensure that
they have first call on available ser-
vices. There remains the problem of
unequal access to other complemen-
tary inputs: fertilizer, better seed,
pesticides. mechanical draught
power for peak period operations.
These are all part of the problem of




the small farmer who faces multiple
constraints in competing with the
large and powerful farmers for econ-
omic resources. This is why the relax-
ation of a single nvestment
constraint is not a sufficient conditior
for a social revolution.

The bamboo tube-well and associ-
ated innovations in the Kosi region
are only one example of the adap-
tation of lift irrigation technology to
highly specific iocal environment

Edward Clay, Ceres, 1380.

When the Hills Came Tumbling

Sukhana Lake, the¢ showpiece of
Chandigath, was once 14 metres
deep. It is now only 4m deep. Every
year since 1958, when it was built a: a
cost of $1 miilion, the lake has been
collecting sediment from the Shivalik
bills. It has lost three-quarters of its
storage capacity, with a yearly loss of
3-4 per cent.

In 1970 the government started
dredging operations which have
already cost nearly $3 million but
have failed to improve the situation.
Another $7 million have been ear-
marked for this purpose, while the
total cost of the Sukhomajri project
stretched over 16-14ha amounts to
only $8.7 million.

A rnan called Mr. Mishra is well on
his way to solving the problem per-
manently by simpler techniques and
much less expenditure. When first
acquainted with the problem in the
early 1970s, Mr. Mishr. decided to
walk up and along the stream feeding
the lake to detect the true cause of
such heavy siltation. Soon he reached

conditions and farming systems. But
most other examples reported from
the Indian subcontinent conform to a
similar pattern: lift irrigation was first
introduced in some government pro-
gramme, rarely preceded by research
and development into what would
provide the most cost-effective pack-
age. Innuvation and adaptation were
largely left to farmers and small local
contractors more sensitive to the
needs of their potential customers.

Down

the top of the watershed. the source
of all the trouble. namecly Sukho-
majri village.

Mr. Mishra found that the devas-
tation was being caused by heavy
grazing in the watershed area. Four
hundred tonnes of top soil would go
tumbling down the river every year
from every hectare of the area. It
takes 4({} years to make one centi-
metre of top soil. With 6cm of top
soil disappearing annually. Mishra
calculated that the villages were los-
ing 2.400 years of their ecological his-
tory in one monsoon.

Sukhomajri village is situated
35km from Chandigarh and lies at
the point where Kansan, the inain
stream feeding the Sukhana ‘Choe’,
starts. Choc is the local word for
gorged river beds which widen every
year due to the silt. These choe are
filled with rocks and boulders and are
mostly dry. During the monsoon they
collect rainwater. rapidly causing
floods downstream.

Mr. Mishra -- now project direc-
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tor of the Central Soil and Water
Conservation Research Centre in
Chandirgah — has found that no
grant is ever given for catchment pro-
tection programmes anywhere in
India. The catchment area of the
Sukhana Lake covers twelve villages
and does not belong to the Indian
Government as it was not purchased
along with the lake.

Mishra’s first contact with the vil-
lagers began with a fight. He accused
them of damaging the top soil and
scdimcenting the lake below. The vil-
lagers bluntly told him to go away.
Bu: Mishra adamantly stayed on and
studied the various strategic points
where he could implement some of
his ‘lab-techniques’.

He constructed a few ‘brushwood
dams’, basically piles of firewood and
twigs placed horizontally between
two wooden pegs to check the ero-
sion from the top of the gully-head.
The villagers uprooted the pegs and
took the firewood away for burning.

This cold war (which was not
always very cold) went on for two
years.

One day a villager came running to
Mr. Mishra wailing that his land had
disappeared in the gorge at the end
of the village. This gorge, or gully,
would widen with each monsoon like
a a monster, gulping away the village
land. Mr. Mishra explained to the vil-
lagers that their whole village would
be devoured by the gorge unless they
stopped indscriminate grazing. The
villagers’ resistance weakened and
real work started in 1975. An earthen
dam was firs: built at the base of the
gorge. The monsoon arrived and
rain water collected in the man-made
reservoir. The villagers then urged
Mr. Mishra to give them water for

irrigating their tields in the village
below. He promised to do so on the
condition that they stop grazing in
the slope above the reservoir. Soon
the grazing stopped.

Acacia trees were planted on the
slope of the reservoir. The vegetation
bloomed and began to hold the soil.
Two hundred trenches were dug
along the contours of the sloping
terrain at the head of the gorge to
trap the silt and water coming down.
These contour trenches helped to
increase the moisture in the soil and
support quick growth of trees and
grasses. Bhabbar grass (Eulapiosis
binata) was grown on the ridges of
the trenches. This grass grows up to
5-6ft; it holds the top soil and can be
cut every month for fodder and mak-
ing ropes. A series of ‘check dams’
made of local stones were also con-
structed to check the sediment from
falling into the gorge.

As a result of these measures. the
erosion rate has dropped from the
earlier floowt of 400 tonnes per hec-
tarc per year to a trickle of 2.5
tonnes. The extension nf the gorge
has been checked and agricultural
land saved. The dam also provides
enough water to irrigate the wheat
crop of the village during the dry
months. The water for irrigation is
conveyed from the dam to the fields
through underground pipes so that
even the farthest farmer can get the
same amount of water as everyone
else. The reservoir being at a height
much above the village provides
water through a simple gravity sys-
tem.

The viilagers have formed a
‘water-users association’. Each
farmer is charged half a dollar for
one hour of water use and eaci gets
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an equal quota of water. This way the
new reservoir has come to represent
a water bank for the villagers, land-
less or otherwise. Landless farmers
can sell their water quota. Because of
this water vvery hectare of the pre-

Rajiv Gupta, Changing Villages. 1982.

Mechanical Innovations in Africa

In Uganda, the introduction of a bio-
logical innovation in the form of a
new crop (cotton grown for the mar-
ket) was followed immediately by the
introduction of a mechanical inno-
vation (the ox-plough) to permit land
to bc planted to cotton without
reducing the area of food crops.
Within twenty years the plough had
become the universal implement for
primary tillage among the cattic-
keeping people residing ori the plains
of eastern Uganda.

In southern Zambia, ox-drawn
equipment was brought in by Euro-
pean settlers who were growing food
crops for sale to the Copper Belt.
The Tonga people of the area quicky
took up cash cropping also, substitut-
ing maize for the traditional cereals
and adopting the ox-drawn
implements they saw in daily use on
European-owned farms.

The common feature in both these
cases was a disruption to traditional
equilibrium subsistence systems that
generated sufficient cash income for
farmers to be able to purchase the
mechanical equipment needed to
consolidate and expand cash crop-
ping. Interestingly, credit purchases
played no major role in assisting the

viously croded land now provides
productive cmplovment to the vil-
lage. ]t is probably for the first time
that water is being used asacom-
munity asset. distributed equally to
every family.” commentsMr Mishra.

S O
(A
5

adoption of new equipment. This
shows that, other things being egnal,
innovations which do more than
cover their own costs will be
adopted. This is veryclearly demon-
strated by cvidence from Kenya. Tra-
ditionally, Kenyan ftarmers use
mould-board ploughs for tillage and
hand hoes for planting and weeding.
The equipment innovations intro-
duced there consist of a package of
chisel shares. Indian “desi ploughs
and A-shares mounted on a modified
hoe tool-bar capable o1 perfcrming all
three critical operations: tillage.
planiing and weeding. Where the
typical farmer employing two adult
workers and cultivating 3ha of land
adopts this package without any
modification of traditional farming
practices, the marginal return to an
additional worker amounts to 7
quintals of maize perha. If it is
adopted together with modern bio-
chemical inputs and improved farm
management practices (optimal
schedule of planting and weeding,
plant protection. proper dosage aixl
timing of fertiiizer applications, etc.),
the net return to labour rises to 69
guintals, or four times the level of
return obtained when these same
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equipment innovations are used in
conjunction with traditional cultiva-
tion methods. However, it is interest-
Ing to note that the cost of the
equipment innovations (the equiva-
lent of 13 quintals) is more than
covered by the additional output
generated ir a single season even in
the absence of improved fertilizer
and other ‘arming practices.

One of ihe best illustrations of how
a well&signed and implemented R
& D programme can provide the
basis for wider dissemination of farm
equipment innovations comes from
Botswana, where R & D work by the
Ministry of Agriculture resulted in
the design of an animal-drawn.
plough-mounted planter. This equip-
ment increased output which had
hitherto been limited because the
vast mnjority of the country’'s farmers
used traditional broadcasting
methods. After extensive field trials,
prototypes were supplied to the
Mochudi Welders’ Brigade for local
manufacture of the planter. The Min-
istry then bought ibis equipmen:
(and a cultivator for weeding) from
the Brigade and, under the Covern-
ment’s Arid Land Development Pro-
gramme, made the  machines
available to some 500 small farm
households who benefited from an
attractive  subsidy/loan package.
Under the same programme donkey
draught power was introduced.
which, in turn, stimulated the use of
an improved harness locally made
from used tyres by the Mochudi
Farmers’ Brigade.

There have been a number of
attempts in recent years to introduce
scaled-down tractors and other
motor-powered tillage equipment
which it has been claimed would be

suitable for small-scale farming in
eastern Africa. Perhaps in the hopes
of securing as large a market as poss-
ible, however, manufacturers and
designers appear to have misspeci-
fied their target group by a wide mar-
gin. For example. in Malawi, annual
running costs of one such tillage
device — the Snail — are five times
the average annual farming income
in one of the more prosperous agri-
cultural parts of the country.
Another motorized item of equip-
ment. the 16hp Tinkabi tractor from
Swaziland. is being used on a trial
basis in both ‘Zambia and Malawi.
Although the economic and social
impacts of arepresentative range of
such equipment have yct to he
evaluzted, the Tinkahi could reduce
labour inputs in Zambia censiderably
(relative to oxen-based cultivation).
The Tinkabi is being sold for over US
$5,000 in Zambia. where the average
monthly rural household income is
less than US $90). Similarly in Malawi
it is far too much machinery for the
average size of farm. On the supply
side. ploughs and other items were
originally imported into Uganda (lar-
gely from Europe, although Ameri-
can and Indian equipment was also
tr;ed) and distributed through what
appears to have been a highly effec-
tive network of Asian and European
rural traders. Some picblems were
encountered in obtaining spare parts
and in haviiy repairs done, but these
were quickly overcome through the
initiative of private dealers. More-
over, the distribution of farming
implements to the rural areas was
facilitated because the Government
had invested heavily in basic road
and rail ‘transportation and storage
infrastructure. An efficient distribu-
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tion system, linked to a network of
after-sale service facilities, therefore
contributed to successful diffusion of
innovations in the past; and there is

no reason to expect that ihese factors
will be any less important in future
attempts to promote equipment
innovations.

B.H. Kinseyand lftikar Ahmed. fnternational Labour Review, 1983.

Ethiopia’s One-Ox Job

Of all the sights that typify the agri-
cultural system of the Ethiopian
highlands, that of a farmer using
what appears to be his own pair of
oxen to cultivate his fields is perhaps
the most familiar. But the appear-
ance is deceptive: the chances are
that one or even both the oxen the
farmer is using do not belong to him.
International Livestock Ccntre of
Africa’s (ILCA)} surveys show that
more than half the highland farmers
of Ethiopia own fewer than two oxen
-— at least 30 per cent have only one,
while over 2{} per cent possess none.
These farmers face severe problems
in cultivating sufficient land early
enough in the cropping season to
ensure timely planting and hence
good yields of the subsistence crops
they depend on for survival.

Farmers with only one ox have
several solutions open to them at
ploughing time. Their most likely
one is to find a ‘mekanajo (an ox to
pair with their own ox) by joining
forces with a neighbour in a similar
position: the two single oxen form a
pair, which the farmers then take
turns to use on alternate days. ‘Mek-
anajo’ arrangements involve no extra
cash cost, but they have other serious
drawbacks. Firstly, finding a par.ner
whose farm is near enough to make
the arrangements workable is often
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difficult. Secondly, because the two
oxen are not accustomed to working
as a pair, valuable time is lost in
retraining them and  working
efficiency is lowered. Thirdly,
farmers ploughing only on alternate
days are frequently unable to sow
their crops by the most favourable
date.

Another solution is to rent a
second ox ‘minda’ from a farmer who
has more than two. Under this
arrangement the ox is on permanent
loan for the whole of the cropping
season, so that the drawbacks of the
‘mekanajo’ system are avoided. But
the cost of a ‘'minda” arrangement is
substantial, averaging 200kg of grains
(cereais and pulses) plus the main-
tenance of the ox for the rental
period-a total equivalent toabout 50
per cent of the purchase price of an
OX.

The farmer with no oxen at all is
even more severely disadvantaged.
To cover his lower deficit over the
medium term he must try to rent one
or on a ‘minda’ basis and pair it with
another under a ‘mekanajo’ arrange-
ment. If he cannot do so, he must fall
back on short-term solutions that are
even less satisfactory, such as giving
two days of manual labour in
exchange for each day a pair of oxen
is borrowed, or renting oxen on a

159




daily cash basis. In the latter case the
cost is high: US $1.50 per day, or US
$2.50 plus food if a handier is hired as
well.

ILCA’s surveys reveal that the
number of oxen owned strongly
influences the area cultivated:
farmers with two or more oxen
plough at least 2.7ha., those with one
ox crop !.0ha., whereas those with
Nno oxen prepare an average of only
0.2ha. In addition, farmers with
more oxen grow a greater proportion
of cereals, which have a higher mar-
ket value than pulses hut are very
labour-intensive and require more
draught power for land preparation.

Underlying the problems of these
small farmers is the tacit assumption
that two oxen are needed for cultiva-
tion. This assumption, which has hin-
dered progress for centuries, was first
challenged in early 1982.

To find out if a single ox could be
used instead of a pair, simple modifi-
cations to the traditional ‘maresha’
harness and yoke were made and
tested on the Debre Zeit station. The
traditional neck yoke designed for an
oxen pair.was replaced by a simple
‘inverted V-type yoke and a swingle-
tree. joined by two traces made of
nylon ropes. A simple metal skid was
attached under the shortened beam
to overcome the tendency of the
modified ‘maresha’ to penetrate the
ground at an oblique rather than an
acute angle. The tests showed that
the single ox could cultivate 60 to 70
per cent of the area ploughed by a
pair. Cultivation was slightly shal-
lower than with the traditional ‘mar-
esha’, but the desired depth could be
recovered with extra passes. Oxen

previously used in pairs needed up to
two days retraining before they
became accustomed to working as
singles.

There are some 6 million draught
oxen in Ethiopia. the highest popula-
tion of work animals in sub-Saharan
Africa.

Widespread use of the single ox
could dramatically reduce the
numbers of oxen as well as the breed-
ing and relacement stock needed to
support food crop production,
thereby increasing the feed resources
available for cach working animal.
Not only would grazing pressures be
reduced, lowering the¢ risk of envir-
onmental degradation. but the nutri-
tional status of the remaining oxen
would improve, enabling them to
plough faster and more elficiently. In
additior , more timely cultivation of
larger :reas of land would lead to
incrzased food production and allow
more balanced cereal/pulse rotations
to be practised.

The single ox technology has two
other major advantages which make
the prospects for its uptake look
encouraging. Firstly. it does not put
subsistence crop yields at risk, and
secondly, it requires minimum
investment-the new yoke and har-
ness can be made cheaply from local
materials, whilc the modifications to
the maresha can be carried out by the
village blacksmith.

If uptake is successful and occurs
on a large enough scale, the single ox
technology will have far-reaching
implications for the smallholder
farmers of Ethiopia. who are among
the world’s poorest people.

International Agricultural Development, 1983
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Farm Power for Farm Women

No government programmes have
attempted to experiment with and
introduce anima2! drawn equipment
for women, despite the fact that the
Siscoma ‘houe occidentale’ package
for rice (seeder with rice seed plates,
single mould board plough and 3-tine
weeder)is available in Senegal, and
is designed for donkey traction which
women are physically able to handle.
This equipment is not rcadily avail-
able on the open market (though
many men buy new or second-hand
Siscoma implements from Senegalese
farmers) and women would either
nced credit to purchase the equip-
ment themselves or to form socicties
to buy and sharcimplcments.

Action Aid carried out trials on
rainfed rice in 198() using the “houe
occidentale’ package drawn by two
donkeys and opecrated by women.
The experiment was successful tech-
nically and the women were enthusi-

Gambia Food Strategy Report, 1981.

astic about the advantages of saving
both time and energy, and being able
to cultivate a larger area.

Agricultural equipment and train-
ing in the use of draught animals
have been available to men in a var-
iety of programmes: ox-plough train-
ing, the irrigated rice projects (power
tillers and pcdal threshers). the Kurai
Development Project and the cotton
project {Siscoma packages of animal-
drawn implements). None of these
are made available to women grow-
ing rainfed and swamp rice (not even
the pedal thrcshers) while women
cultivating groundnuts or cotton may
sometimes be helped by husbands
and other relatives but this is often in
return for help on the men’s fields
(for example. cotton picking) or for a
small cash payment. Women have no
automatic right to use men'’s cquip-
ment.

2 POST-HARVEST SYSTEMS AND FOOD PROCESSING

Cereal Post-Harvest Systems 5¢

Demand in developing countries for improved harvesting and post-harvest

systems is increasing, because:

— the introduction of new varieties and adoption of improved production

methods lead to higher grain yields;

— the time-lag for harvesting and land preparation for the .*bsequent crop
is reduced through more intensive multi-cropping;
— when more intensive multi-cropping is introduced, harvesting of one
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crop takes place during the rainy season. Farmers therefore face
unknown problems of handling moist grain in a humid atmosphere.

Furthermore. it appears that sufficient resistance to storage pests and dis-
eases has not always been taken into account in the breeding programmes for
high-yield cereals.

The grain harvest at small and medium-farmer’s levels in the developing
countries is still a very libour-intensive operation. It is a peak season of
labour demand — the harvested crop has to be stacked in heaps prior to
threshing in order to clear the field for the succeeding cropping season. The
piles of unthrcshcd cereal crop are a major target for rodents and pests and, if
wet, large and qualitative losses through mould and rotting can bc ¢xpecied.

Partial mechanization is being introduccd in 4 number of countries. For
example, the IRRI-reaper. based on a Chinese design, found a good response
in many South-cast Asian countrics: in the Philippines and other countries of
the region it is reported that acceptance of two-wheel tractors — as a possible
basis for a reaper attachment — is increasing. A similar design is currently
being tested in Egypt. Mini-combines are a technical solution normally
beyond the reach of farmers, but could be introduce:! on i hi:-e basis by entre-
prcneurs.

Displacement of rural labour by mechanization of cereal harvesting is. of
course, a point of dispute. Fears have been expressed that landless Litbourers.,
particularly women, may lose an important source of livelihood. It has been
argued, on the other hand, that the reduced harvesting time in intensive mul-
tiple cropping systems cannot effectively be utilized by the existing manual
labour force. Thus, an important policy decision by governments is required.
but each casc has to be assessed according to the specific circumstances.

In many rural areas traditional methods of threshing can still be seen. For
instance, animals used to trample on the unthreshed cereal spread out on a
clean flat ground, or wooden sledges or steel disc rollers drawn by bullocks.

The farmers require a threshing machine which. in terms of size and invest-
ment costs, lies within their economic reach, is efficient in capacity and in
separating grains from straw, iI. maintenance and in cnergy costs. can be
manufactured and repaired locally. and gives a good and clean cereal product
with itttle breakage.

Technical solutions are in hand in many countries. which fultil most or all of
these conditions. However, it appears that many of these threshing machines
are still too big to be individually owned by small farmers. Multi-farm use
on a co-operative basis or through entrepreneurs is already widely prac-
tised.

Cleaning and drying of grains are necessary for preserving them and limit-
ing losses. Technical solutions for grain cleaning. e.g. winnowers, are avail-
able at various scales and technology. Simpler and yet fairly efficient
winnowing equipment is also within reach of the smaller farmer. However,
problems of drying are much more complex. Cereals can be safely stored if
their moisture content is not more than 12 to 13 per cent. Yet, the relative
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moisture content of the surrounding atmosphere has an influence on the con-
ditions of the grain stock. which has to be carefully watched. Furthermore,
the cereal species and the availability of energy for drying have to betaken
into account.

Various types of grain driers exist. requiring fuel energy on a scale suitable
for co-operatives. For instance, fossil-fuel. electricity. solar ceils and harvest
residues such as straws. husks and coconut shells are used.

Investment and energy costs are still prohibitive factors for a wide dissemi-
nation: scaling down and simplifying driers to bring them within reach of
small farmer-s are. in many cases, uneconomical because of the short time of
scasonaluse. However, the demand for drying atthe farmer’s level is con-
siderable.

Cereal quantities for cither subsistence or local market do not pass through
co-operative or official marketing channels where larger driers can he
installed and run economically. It is 4« common knowledge that farmer-s accept
using commercial drying facilitics oniy if they arc sure that their grain. which
is the basis of their families subsistence will be returned to them.

In the Philippines traders and millers procure rice mainly during the season
when they can benefit most from sun drying. They tend to avoid investment in
driers, thus leaving the problem of excessive moisture in rainfed paddy to the
farmer. This problem is aggravated where farmers. applying more intensive
production techniques, suddenly have to handle larger quantities of paddy
harvested during the rainy season.

It is an essential prerequisite that grains entering the store are cican. dry
and not infested by pests and diseases. Minimizing grain losses during storage
is a main objective of any post-harvest activity. This is most important where
cercals have to be preserved for up to one year because harvest is once a year
or where the risk of crop failure is high. in the case of reserve stocks the stor-
age may even be for several years. With *acreasing surplus production for
urban markets, grain storage has the function of levelling out seasonal price
fluctuations.

Traditiona! storage types and technical solutions for the individual farmer
have evolved in accordance with n:tural and socio-economic environment
and normally are well adapted. To some extent they broadly satisfy most of
the conditions for good grain storage.

In fact, quantitative losses have proved to be low in stores used by farmers
for their own subsistence grains. A study in Bangladesh and India has shown
that total physical losses are below 7 per cent in traditional stores. Simple and
cheap improvements are possible, but these are only necessary if cereal pro-
duction is rising beyond normal levels. The cement block silo with a capacity
of 1.5 tonnes and the ‘ferrumbo’ type have been accepted by farmers in West
Africa. They are particularly suitable for semi-arid and arid zones. and the
investment costs are within reach of small family holdings in the Savannah.
These closed containers allow fumigation.

Open storage systems like the crib is mainly used in warmer humid regions.
The free flow of air avoids wastage of the crop which is stored un-threshed.
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An improved version of the crib has been developed. It can be built at low
cost from locally available materials.

Another improvement necessary for both open and closed storage systems
is better protection against attack by rodents. Introducing innovation into the
traditional grain storage system is a long-drawn proce.s. Systematic extension
efforts would be necessary to have an impact on the turget of a large number
of farmers.

For example: a new storage pest, the Larger Grain Borer, Prostephanus
truncatus, formerly kriiown only in Central America. appeared a couple of
years ago in eastern Africa. The pest mainly attacks maize through the cobs.
Controlling rhis pest will require a change in farmers’ storing methods which
involves mainly keeping maize on the cob at home or in thatched houses.

Grain storage at viliage or co-operative level mainly serves as collection
points for the marketable cereals. They have a buffer function and farmers
can retain some control of ‘their’ grain until they are convinced of having suf-
ficient supplies in stock to reach the next harvest. This type of store, mainly
built as a shed. is promoted in many countries as a means 2f organizing mar-
keting, improving storage and controlling pests. However. large losses occur
since those in charge are most often not acquainted with or properly trained
in handling cereals in such conditions. They lack equipment and pesticides to
control pests, and many of the prerequisites for a good storage are not met.
Fulfilling these conditions does not necessarily increase the establishing costs
of the various types of local stores.

In Togo a model shed-store with a capacity of 50 tonnes has been devel-
oped. It is built solely witn sand. cement and timber and is suitable for a vil-

2 e £ R0

Traditional storage: room for improvement? (FAO, A. Tessore)
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lage or a co-operative. Experimental results with regard to storage quality
and gas treatment have been encouraging.

At this level, grain is normally stored in bags. In larger grain silos the
choice between bag or bulk handling, or a mix of both systems is a crucial
decision

The choice of storage system depends on a country’s transportation infra-
structure. Large grain silos are necesary to ensure the cereals supply of the
growing urban populations in the developing counries. to create buffer or
reserve stocks, especially in regions where the supply situation is notoriously
precarious, and to facilitate cereals import or export.

In many developing countries high storage losses arc estimated to occur in
intermediate stores due to mould, rotting, insects and rodents. These losses
arc due, mainly, to lack of know-how in grain silo management and also to
lack of incentives. for instance, in establishing quality standards and a relative

pricing policy.
Peter Muller, The Courier. 1983.

Designing manually operated e
(pe/
threshers

Wheat is a new crop to Bangladesh
and farmers, used to paddy, have
found it much harder to thresh. In
December, 1979. the Comilla Co-
operative Karkhana began develop-
ment work on a human-powered
wheat thresher in response to heavy
demand from Bangladesh farmers.
The idea was to introduce the prin-
ciple of a rasp bar threshing drum
and concave,
machines, as the threshing mechan-

The smallest thresher designed to
date (that is, when the Karkhana
began development work) was the
UK National Institute of Agricultural
Engineering (NIAE) model, which
had a 2.25hp engine. To design a
manually-powered machine, several
parameters had to be considered.

The power input. The NIAE
thresher had an output of 250kg/hr.

used on European A manually-operated paddy thresher

requires one man to work the pedal

ism most suitable for wheat. The and has an output of 80-100kg/hr.

basic operation of the rasp bar
threshing mechanism is as follows:

However, as wheat requires more
power to thresh than paddy, the foi-

wheat is fed into the machine lowing ideas were tested:

between the rotating drum and the

concave; the rubbing and beating — Increasing the power input by

actions of the rasp bars attached to
the rotating drum and the parallel
beater bars on the stationary concave
cause the separation of the grain
from the straw.
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designing the pedal so that more
than one person could operate it
— in the first instance this was
for four people, giving a maxi-
mum of about 0.5hp;




— Designing the drum so that it
also acted as a flywheel. When
the wheat was fed in. the drum
came under frictional load. the
speed slowed down and the
stored energy released assisted
in threshing. Energy could he
restored by pedalling the drum
up to operating speed again
before feeding in the next bun-
dle;

-— Further reducing the power
whereby the operator held the
bundle of wheat so that only the
heads of grain were fed in. This
became known as the ‘hold on’
method.

The drum speed. For a rasp bar
threshing drum. the optimum speed
of the rasp bar for maximum
efficiency is approximately 25 metres
per second (m/s) for wheat. The peri-
pheral speed is governed by three
factors; the diameter of the drum;
the gear ratio; and the pedal speed.

The coscave. This largely affects
the amount of unthreshed grain. The
parameters are: the length/angle of
arc; number and position of beater
bars; spacing of wire rods; clearance
from the drum; and method of feed-
ing, that is, holding on to the wheat
bundle so that only the heads of grain
are fed in, or passing the whole bun-
dle through.

Three prototype machines were
built and tested. For the first proto-
type, the Karkhana decided to use as
many parts of existing paddy
threshers as possible. Tests on
rather poor-yielding ‘Sonalika’
wheat (200-600kg/acre, 15-16 per
cent moisture content (m.c.))
showed that output varied from 6.8
to 27.2kg/hr and 10-38 per cent un-
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threshed grain. There wcre two to
three people pedalling the machine
and two feeding and passing the
wheat, giving a maximum output of &—
7kg/man-hour. When tested with
high-yielding ‘Pyjam’ paddy (1930kg’
acre, 18 per cent m.c.) the output
was increased to 60kg/hr using a total
of three operators. In both cases. it
took about 25-30 hr to thresh one
acre. Thus, a minimum of threc oper-
ators was required to thresh the
wheat. whereas only one pedal oper-
ator is required to thresh paddy:
however, one could expecta higher
output with a better crop of wheat.
There were also problems with heads
breaking off and passing through
unthreshed.

The Karkhana carried out modifi-
cations 10 the concave. increasing the
number of beater bars to seven,
which improved performance. Also.
the feed entrance was enlarged.
General observations showed that
the drum speed was too low and stall-
ing occurred if it was allowed to
fall below 250rpm.However. the
pedal speed was too high — 110
strokes/min at the desired drum
speed.

There was great pressure from
local farmers and businessmen who
wanted to buy the threshing
machine. When initial tests looked
favourable, the Karkhana manufac-
tured and sold eleven machines,
which definitely proved the existence
of a market for a man:ally-operated
machine which was simple to under-
stand and operate and within the
price range of a middle-class farmer
owning two to three acres in Bangla-
desh. The sale of these machines also
gave the Karkhana a good oppor-
tunity to observe the machine in use




in the field and to look out for any
defects.

The main objection from users was
that the thresher’s output was not
high enough and too many operator?
were required: output per man-hour
was not competitive with traditional
threshing by beating at 20kg/mian
hour. Thus. the Karkhana was
greatly encouraged by the market
demand but saw aneed to further
improve the machine’s performance.

In the following year, a completely
new machine was designed with the
focus on trying to obtain the ideal
drum speed. This machine was diffi-
cult to pedal and took a long time to
build up speed. The drum stalled
very quickly under load because not
cnough force could be exerted at the
pedal, The machine was only tested
for a short tim¢ with paddy. at which
point further tests were abandoned
as its performance was worse than
that of the first prototype.

After two years of dcvclopmcnt
work, t h e Comilla Co-operative

Karkhana had to conclude that
human powcr is not sufficient to
operate a rasp bar threshing mechan-
ism for wheat. The output is neither
economical nor competitive with tra-
ditionai threshing.

Finally. the Karkhana fitted a
small lhp clectric motor to the tirst
prototype. The wheat threshed was
‘Sonalika’ variety. approximately
600kg/acre and 14 pereent m.c. The
drum was run at 900rpm (20.3m/s)
and had an output of approximateiy
i00kg/hr with two operators feeding
alternately by the ‘hold on’ method.
The motor was not overloaded.
Howcvcr, although a small electri-
cally-powered machine would be
very useful to farmers and could siiil
be within the price range of middle-
class farmers. its greatest limitation
would be the avatlability of electricity
in rural areas. Also, there are few
small engines in Bangladesh and
where they do exist they arc both
expensive to purchuse and difficult to
maintain.

A.R. Bose and J.A. Infield, Appropnate Technoiogy, 1982

The Carnage of the Green
Revolution

The use of high-yielding wheat varie-
ties is centred in the wealthier north-
ern Indian states of Punjab. Haryana
and Uttar Pradesh, where there is a
shortage of agricultural labour. This
shortage has attracted workers from
poorer states such as Bihar. in India’'s
north-east.

It has also opened a vast market
for farm machinery, especially
mechanical threshers to take over the
labour-intensive job of separating the

grain from the straw or husk. Today,
there are thought to be some 8 mil-
lion threshing machines in India,
from the hand-operated to the latest
mechanized models. According to a
study by the Agricultural Ministry,
another 50,000 are being added to
that total yearly.

The  increasing numbers of
threshers have led to an increasing
number of accidents involving these
machines. up from only 500 in 1975

167




to 5,000 in [980. During the past
twelve vears, about 10,000 farm
workers have been incapacitated
while threshing. During the most
recent wheat harvest, some 1.000
labourers were maimed, compared to
900 last year.

In England recently a farm
worker’'s arm was cut off by a baling
machine. He carried his arm mto a
hospital and doctors sewed it back
on. The state paid the bill. But India
and other developing countrics lack
both the ruralhealth systemand the
insurance programme to cope with
such accidents.

Indian national and state laws
require farmers to insure their
workers against such accidents. But
this is rarely done. The Biharis are
largely illiterate. and farm owners
can usually buy off a maimed worke:
with a few rupees ‘compensation’.

Inadequately made

machines have maimed thousands

Migrant workers have little political
POWEr.

Muny workers arc permanently
crippled. Gavalalawas once con-
sidered the most able manin his vil:
lage in Bihar. Last year. athresher
took off his left arm. But he was
lucky to survive; manyv of the victims
die from loss of blood from wounds
that would not otherwise hive been
fatal.

The demand for threshers has led
village blacksmiths and small town
artisans in India’s wheat bowl 10 pro-
duce their own backyard varieties,
which find arcady market. These
substandard machines are respon-
sible for 30 per cent of all thresher
accidents. sccording to astudy by
Haryana Agricultural University.
Few of these machines have the 9(cmn
(35in) feeding system designed to
take wheat i n t o the machine and

of farm workers,

(Mark Edwards, Earthscan!
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keep hands and arms out. A study by
the Punjab Agricultural Department
found that Y5 per cent of all thresher
accidents happen while crops are
being fed into the machines. By leav-
ing off protective gear, the manufac-
turers save sheet metal. So the covers
of the feeding areas on the backstreet
machines are usually inadequate.
Human factors cause their share of
the carnage. A recent held study by
Punjab University found that fatigue
wis responsible for about 40 per cent
of farm accidents. Landowners hire
the labourers for only a short harvest
scason and are anxious to get the
work over before the rains begin.
The workers want to earn as much as
they can, so are eager to work

Radhakrishna Rao, FarthscanBulffetin, 1983.

The Flour Didn’t Taste Right

In the arid regions of Senegal, where
because of the soil and lack of rain,
millet and sorghum are the only cer-,
eal crops that can be grown, women
must pound grain twice a day. First
they must separate the grain from the
stalk, then they must mill the grain.
Here in the village of Morry Laye
not far from the town of Kebemer.
most of the women no longer have to
perform these exhausting and
arduous tasks. Nine months ago.
after a harvest that was slightly better
than that of previous years, the vil-
lagers decided to buy a millet mill. Of
course, Morry Lage is not the only
village with a mill. bat this is a very
special one, made (apar[ from the
motor that powers it) by a village
craftsman. The locally-manufactur-

around the clock. To help them
work, the landowners often supply
them with drugs such as hemp or with
alcohol. Poor lighting was cited as
the cause of 9 per cent of all mishaps.
Labourers are often required to work
through the night to get the harvest
in.

Alarmed at the rising number of
Green Revolution casualties. the
Agricultural Ministry has brought
out a series of stringent laws aimed at
banning the substandard threshers,
But the badly built machines arc in
great demand and are likely to
remain so. taking their toll among
workers as they process India’s har-
vests.

-
e/
Y

ercd millet null is an improvement
over the imported mills installed else-
where. according to the Morry Laye
villagers.

Traditionally. before the millet or
sorghum is ground. it is either
washed or moistened to trigger fer-
mentation of the grain. This gives
food a better taste, especially in the
preparation of lakh (millet porridge)
or tiere (couscous).

*You see. imported mills are differ-
ent from ours’ says one of the women
in front of the hut housing the millet
mill. ‘You can’'t use wet grain in the
imported mills. You must always use
dry gram and this doesn’t give the
same taste. Even my husband com-
plained about it-he doesn't like the
imported mills. Some women even
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have to resort to old-fashioned
pounding methods because their hus-
bands won’t accept the new taste.”

Apart from the taste, there arc
plenty of other problems with the
imported mills. For instance, the
sifters may be too small and they may
clog with the result that it takes a
tremendous amount of time to mill
the grain, and fuel consumption is
considerably ncreased.

‘With our mill wc have no prob-
icms. Weuase moistenced miitlet and
the Hour cemes out very white and
tine. This did not happen with the
imported mills, which gave us a kind
of paste.’ The women gives her
calabash full of millet to the miller,
who weighs it: three kilos. i{e starts
up th¢ motor and throws the millet

into the mill. In less than three
minutes, it is completely milled. A
“Yeauiiful flour — tine and white —
pours out.

When we ask ‘How long did it take
to pound three kilos of millet in the
past?’ thec woman smiles and says:
‘With my two daughters helping me,
it used to take me two to three hours
a day to pound our grain.” Now it
takes three minutes. In addition to
the time saved, there are many other
advantages.

With the traditional system —

Norber! Engei. UNICEF News. 1983.

pounding. winnowing. washing and
pounding again -- &5 much as a third
of thc grain was often lost. Also. the
grain was first separated from the
stalk and the latter, although of great
nutritional value, was fed to the live-
stock. With the milt, the stalk is
finely milled and eaten with the four.
Local mills can also be used equally
well for millet and sorghum and for
peanuts and cassava. Different-sized
sifters can also produce flour suitable
for making couscous. The price of
the mill. which costs between US
$1.500 and US X2.000. includes
installation, the miiler’s training, and
the maintenance of the equipment
for- twelve months. This is less than
the cost of an imported mill, and far
hetter adapted to the villagers® real
needs, particularly because there are
no husbands complaining about the
odd taste of the milled products.

A local craftsman has a vested
interest in making good mills and
training good millers: it is good pub-
licity for him.

The first training course for rural
craftsmen in the manufacture of mil-
let mills was held in December 1982.
The course was designed to standar-
dize mill manufacture and to ensure
that mill parts, screens, roots and
blades are interchangeable.

Ser New Presses for Qld!

&%

Everywhere one looks these days
there are new devices being intro-
duced into development projects:
hand-crank grain mills, water hauling
toots, pumps, o1l presses, etc. Many

of these devices are indeed useful in
many areas.

But ideas like these are certainly
not efficient or culturally acceptable
in all cases. Much time, money; and

170




credibility can he lost when these
devices are introduced on the
assumption that there is a universsl
intermediate lcvel of technology.

For instance, in Upper Volta |
tried a model oil press developed by
a local organization to test if it was
any hetter than the traditional
methods.

| took it to Dori and worked with a
group of Mossi women to test its
efficiency. First they showed mc their
traditional method of making peanut
oil, and then we tried the new oii
press.

The Mossi women produce oil in
large quantities. Thirty kiiograms of
peanuts arc needed to produce 7.5
litres of oil. Small quantity produc-
tion was inefficient because of the
time and effort involved.

Culturally. making the oil scems
very much like a social ¢vent, with
three to live women working
together. The children play and share
in making and cating ‘KuliKuli’ pca-
nut cookies.

The preparation process is the
same for both the traditional and the
new methods. First the nuts are
shelled with a decorticator. Then
they are grilied over a tire. The skins
of the grilled nuts are then removed
by using a wood block and a mat
made from millet stalks.

The next step with the traditional
method is to grind the nuts into a
paste at the local grain mill. Boiling
water is then stirred into the paste.
This requires little effort, although it
does require fuel. The oil rises to the
surface and is removed as the mix-
ture is stirred.

The grain mill is not needed when
using the oil press. The peanuts are
instead chupped tine or pounded in

the mortar. This takes much longer
than taking the nuts to the mill.
although the small mill fee is not
paid.

| calculated that ahzit-litre of oil
coitld he produced in half an hour
with the traditional method. Two
hours were needed to get the same
amount {rum the oil.press.

The partzular oil press that we
used had several problems. some of
which couldbe solved. The small
rounded plate that tits into the
cylinder to press the nuts kept getting
stuck at an angle inside the cylinder.
This was because of uneven pressure
caused either by uneven chopping of
the nuts or by the faii that they were
inadequately pounded.

The press ii only large enough to
take about two kilograms of nuts dta
time. This does not produce enough
oil to make it worth the time and
effort.

The oil press s also made from
imported materials t% a skilled
blacksmith in the capital city. It costs
USS$150, and is very heavy, hard to
clean. and totally unfamiliar to the
women.

The wooden mortar used in the
traditional method is inexpensive.
made from local mateiiais by local
craftsmen, easy to clean. and a fami-
liar part of every household.

The most important thing is that
the traditional method is actually fas-
ter and easier than the oil press.

The actual skimming of the oil is
one of the easier steps of the whole
production process. It would have
made a lot mo1¢ sense to develop -
machine that removes the skin from
the grilled nut. This is a slow, labour-
intensive process that 1t still done
with a mat and wooden hoard.
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Another thing to consider is the
by-products of oil production.
Women make a bigger profit with the
traditional method by selling the Kuli
Kuii peanut cookies than they do
from selling the oil itself.

The by-product from the oil press
is a hard, cake-like mass of chopped
nuts that can he used as animal feed.
or pounded into powder for cooking
sauces. The market saleability of this
product has not been determined.

‘The o1l press could be a viable
prece of intermediate technology in
another situation. it might he used
for sunflower or sesame seed oil pro-
duction. But it does not seem to be
better than the traditional peanut oil
production method in the Dori area.

Much better examples of inicrme-
diate technologies that reduce ume
and fabour needs are the decorticator
and grain mill. The decorticator has

Susan Corbett, VITA News, 198i.

Ser

(,OA/

The women in Situm village in Mor-
obe Province had heard that a tech-
nology centre at the University in the
nearest town could assist communi-
ties to start income generating proj-
ects. At their request, a team from
the Technuiogy Centre visited the
village to see what could be done.
There was found to be an abun-
dance of bananas in the area, with
little use being made of these and
much wastage resulting. Thus arose
the idea of starting a village industry
based on the processing of bananas
into a tasty snack food. The Centre’s
food technologist suggested making
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been in Dori for a few years. and has
proven itself to be functioniily
efficient and highly acceptable. Shell-
ing the peanuts by hand requires
much more time and effort.

A simple decorticator machine is
available in Quagadougou. A small
modcl costs $150, while a larger one
costs $300.

The grain mill and maotor is a much
bigger investment. but it is becoming
a4 familiar business in many villages.
its primary use is to grind millet. the
stapic crop of the Sahel. A scparate
part can be purchased to grind pea-
nuts into paste.

If oil production is a viable project
for this area, funding should he used
to buy peanut decorticators or grain
miils. These can be used on a co-
operative busis in the villages as part
of a credit and training programme.

Banana Chips in Papua New Guinea

the bananas into banana chips which
are a popular snack food in many
parts of Southeast Asia. This was
thought to be a good idea and so
training commenced 'n the method of
processing which involves slicing,
drying, deep frying and packaging.
The problem arose as to how to
accomodate and finance a business
based on the new skills. A small loan
was given to help purchase/make
equipment; the villagers themselves
also contributed their labour to make
an extension on the community store
where production could be carried
out. After two years, the women




Banana:. arenow big business mPapua New Guinea

have become proficient i n banana
chip making and the business is flour-
ishing. The men in the village have
been very supportive and are actively
invodved in the community industry
too. The outflow of young mento the
towns has slowed down because they
feel they now have useful work at
home: this pleases the women.

There havebeen many difficulties
which could not have bcen easily
overcome without assistance from
the Technology Centre. Apart from
the obvious problems in learning the
process itself, there was also a prob-
t ¢ m in that the kerosene stove was
found to be very expensive. The
Technology Centre showed the vil-
lagers how to builda lorena’ wood
burning stove to replace this and thus
cut costs. The Health Authorities
visited the ‘factory’ and were about
10 close it down because it did not
meet with regulations. The Techno-

logy Centreintervened and tatight
the women how to comply by incor-
porating  washing/drainage  tacilities
in the factory™: taking care n o t to
handle chips aiter frying: keeping
anmmitls  and insects o f f fimished
foods: reframing from smoking on
the premises. cte. Finally. the Tech-
nology Centre was needed to help
establish amarket for the product.
First. chips weresold in snack-packs
on t h e Umversity Campus. These
were @ great success wit h statf and
students. Second, local supermarkets
were approached: triil orders sold
out s o quickly that store-keepers
wanted to buy far more than the vil-
lage industry could produce — even
if the community started working at
this full-time. which they prefer not
to do.

The economics of tlie project have
vetto be worked out. The setting of
sale price is arbitrary, although the
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villagers seem happy enough withthe  revolving fund can be established to
return they receive. There has yet assist other groups establish similar
been no repayment on the loan. Vvillage-based industries elsewhere.
although this is desired so that a

Marilyn Carr. Blacksmith. Baker. Roofing Sheet Maker. 1 981

3 LIVESTOCK AND ANIMAL HEALTH CARE

¢ Are Animals Appropriate?

The derivation of an appropriate  the mos! efficient appiroach. Any sys-
food production technulegy for the  tem in which food has to be specially
poor must. of necessity. take into  grown to fecd antmals, or in which
account the inescapable arithmetic of animals are grazed on land which
energy transfer in the biosysiein and  might otherwise be uscd for arable
the Pact that the efficiency of food crop production is. in comparison.
production is dependent on the  very inefficient and will resultin a 90
efficiency with which energy is used. per cent loss of productivity. Food
The primary food producers are the  production systems for the very poor
green plants which use solar en2rgy  must. therefore, make use of the
to convert elements from the atmos- most efficient part of the food chain
phere and the soil into plant tissue. by utilizing plant sources as much as
The plants provide the food which  possible.

grazing animals use to build up their In situations where climatic con-
body substance, and from which they  ditions restrict possihiiities for arable
derive the energy for life, movement, farming, pastoral agriculture in
and warmth. In turn, the carnivorous which ruminant animals, such as cat-
animals obtain their food and c¢nergy tle, sheep and goats, graze on non-
needs from the flesh of other ani- arable land and convert plants which
mals. At each step in this food chain man cannot eat into food which he
a massive amount of energy is lost. can eat, represents the best alterna-
Plants use only between 1 and 5 per tive. However. the organized pro-
cent of the solar energy available, duction of non-ruininant animals. for

and animals which eat the plants con- instance, pigs or poultry, represents
vert only about 10 per cent of their an inappropriate luxury which no
food into body substance. poor community can afford. These

It follows, therefore, that in any animals require the same type of
circumstances where it is necessary food as man, and thus compete
for man to obtain the maximum  directly for available food supplies.
amount of food which the biosystem In addition, they are inefficient con-
can provide, the direct use of plant verters. If a family eats 10kg of maize
sources. i.e. arable farming, offers it will obtain some 35,000 calories
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and 900g of protein. If it feeds 10kg
of maize to poultry or pigs it will
obtain only 3,500 calories and 90g of
protein -hardly a good deal by any
standard. The use of pigs or poultrv
as food producers is only logical on a

very small scale when the animals are
finding food by foraging or eating
household scraps. In such circum-
stances they can provide a very oc¢ca-
sional. but tasty. supplement to the
diet.

Jim McDowell. Appropriate Technology, 1983.

Small Animals for Small Farms

Major advantages of small animals
over large animals for small farms
are:

Small animals reach productive or
sexual maturity more rapidly and at a
younger age than do large animals.
For example. sheep and goats can
give first birth and commence lac-
tation around eighteen months of age
(less in some cases) compared with
thirty two or more months for a cow.
Some breeds of fowl reach maturity
in six to sight weeks.

Large animals are usually selective
consumers of feed and forage
whereas small animals, at least some
species, are less selective and con-
sume whatever is available. For this
reason, some animals can b raised
on feeds and forages. incl.uing kit-
chen refuse, that would .herwise be
wasted.

The space required for handling
and feeding small animals is much
less than that required for larger ani-
mals. This is particularly important in
respect of feed production because
the space required to produce feed
for a few small animals is less than
that required for one large one.
Thus, it could become feasible for
many small farmers, although not all.

Some animal species and even

some animals of the same species
have more efficient feed conversion
ratios than others so that the former
require less feed per kilogram of
liveweight gain. For example. the
ratio for fattening improved breeds
of pigs on a balanced ration can be
less than 4:1 whereas for cattle it is
around 9:1. Thus, in most cases, ani-
mals with highly eficient feed conver-
sion ratios would be best suited for a
small farm with its limited feed
resources.

The productivity of improved
breeds of some small animals under
good management can be similar or
even superi::r to that of large animals
when compared on an animal unit
basis.

In general. there are fewer fertility
problems in the case of small animals
under good management than in the
case of large animals.

Finally, the relatively small size
and low cost of small animals makes
them more freely available to low
income households who have neither
space nor capital for a large animal.
In this respect, small animals might
also be utilized by landless labourers.

A major constraint to the success-
ful implementation of a programme
of small animals for small farm proj-
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ects may be the reluctance of the
individuals involved to consume a
product that is not part of their tra-
ditional diet. However, there are
experiences that indicate that this
probiem can be overcome. Ghana
has an extensive action campaign for
promoting the consumption and rear-
ing of rabbits and it is successful.
Milch goat numbers increased
rapidly in Europe and Japan during
World War 11, even though people
prefeiied cow’s n-ilk. Rabbit produc-
tion reached its peak in the United

D.l..Huss, World Animal Review. 1982.

The promotion of small-scale poultry
production units in developing coun-
tries nas often been suggested not
only as a means of improving the diet
of the rural population but also as a
source of additional income for rural
families. During the past two decades
many developing countries have
initiated schemes to foster poultry
production in rural areas by provid-
ing such supporting services as the
distribution of improved breeding
stock among farmers, balanced
poultry feed rations and massive vac-
cination pregrammes against the
major poultry diseases. The perfor-
mance of such schemes has been
uneven, and results have been disap-
pointing. Moreover, some govern-
ments, faced with growing domestic
demand for poultry products, have
been supporting large-scale intensive
poultry production systems to the
neglect of the smaller rural units.

A background paper recently pre-

States during the same war and many
traditional red-meat eaters found
rabbit meat to ¢ a delicious substi-
tute.

It might be possible to develop a
programme in some areas in which
small farmers couidraisc smaii ani-
mals on a contract basis with indus-
trial or marketing organizations.
Arrangements similar to this is one of
the reason: why the poultry industry
has grown rapidly in certain coun-
tries.

Poultry Production

pared for a meeting of the FAO
Intergovernmental Group on meat
makes clear how modern large-scale
poultry operations have become a
major factor in making poultry pro-
duction the fastest growing food sub-
sector in developing countries. The
study reports that in the higher-
income and more urbanized coun-
tries of Latin America, North Africa
and the Far East intensive commer-
cial operations now account for
between 7G and 90 per cent of total
poultry production. In some Near
East countries it has reached 90 to
100 per cent. Even in lower-income
countries in Asia and Africa, large-
scale operations account for between
one-third and two-thirds of all
poultry production.

‘These enterprises,” the study
notes, ‘are heavily dependent on
imported inputs, not only at the time
of their establishment but, to a con-
siderable extent, also during their
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operation. Hatchery, automatic feed-
ing. slaughtering, processing and
packaging equipment is generally
imported and so is the equipment for
the compound feedingstuff factories
which supply these enterprises with
feed.” In some cases. feed itself is
imported directly from abroad, as are
the required pharmaceutical sup-
plies.

Irynically, although most poultry
species originated in the tropics and
subtropics, many developing coun-
tries depend on imported breeding or
commercial stock. During the past
five years, the Europcan Community
and the United States have more
than doubled their exports of highly
productive hybrid strains to develop-
ing countries. Most of these sales are
by a small number of transnational
companies.

Does large-scale intensive poultry
production pose a threat to poultry
development programmes in the
smallholding sector? A Professor of
Poultry Production at Ein Shams
Liniversity in Cairo, does not think
so. ‘Rural poultry production and
commercial or intensive poultry pro-
duction should be able to coexist and
not compete with each other,” he told
the expert group that met in Rome in
1981. ‘The target consumer of com-
mercial or intensive production is
mainly the urban population, while
the main consumer of rural poultry
production is the rural community
itself. In fact, small units of rural
poultry production may grow into an
intensive unit wher market con-
ditions are suitable and the producer
gets adequate training and exper-
ience.” He urged government exten-
sion services to seek out small
producers who wanted to specialize
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in poultry production and help them
to form associations and marketing
co-operatives.

There are a number of reasons. he
says, why government schemes to
assist small-scale producers have not
had the desired impact. These
include a lack of close collaboration
between government authorities and
farmers, the absence of organized
marketing systems for poultry pro-
ducts, inadequate funding and credit
and the difficulty of getting feedback
information from farmers that would
help to improve future programmes.

Gradually, however. a number of
countries are beginning to make
some progress in promoting poultry
development in the smallholder sec-
tor. One successful model is the
Fayoum co-operative in Egypt which
distributes improved native birds to
village housewives, supplies them
with feed from its own mill and mar-
kets surplus eggs and birds. India’s
Special Poultry Production Pro-
gramme, under the current Sixth
Plan period ending this year
increased its coverage among small-
holders and ‘andless labourers from
68 to 168 districts. Pakistan has had a
co-ordinated national programme for
the development of rural poultry
since 1975 under which 800,000 birds
of improved breeds have been distri-
buted at the village level and more
than 60 million birds vaccinated at
cost. As poultry-rearing in Pakistan
is carried out mainly by women,
extension work has been conducted
increasingly by female staff.

Yet even where such programmes
have been effective, it is often found
that government incentives have
been benefitting the intensive com-
mercial operations more than tra-



ditional pruducers in the countryside.
Of particular benenitn the modern
sector have been tax exempuon low
intcrest  credit,  liberal  policies
regarding the import of equipment
and feed, and subsidies on inputs or
production. In Brazil. the second lar-
gest producer and leading exporter of
poultry meat among developing

Ceres, 1983

Operation Flood is weaving a supply
web between rural milk producers
and urban consumers in India on a
scale that has never before been
approached in this vast and highly-
populated sub-continent. Reaching
the smallest towns and villages the
scheme buys as little as a litre or two
from the producer to deliver it.
chilled and pasteurized, through
automatic vending machines in the
cities.

The Indian dairy scheme is
designed to supply regular quantities
of milk at reasonable prices to house-
wives in the four major metropolitan
cities of Delhi, Bombay, Madras and
Calcutta. A novel feature is that
neither the Indian Government nor
private sources were tapped for fund-
ing. Instead, an autonomous body.
the National Dairy Development
Board (NDDB). obtained surplus
dairy products (skimmed milk
powder and butter oil) free of charge
from the European Economic Com-
munity and with the funds generated
from reconstituting and selling these
products set about establishing links
between housewives in the cities and

countries. the industry has been able
to borrow at interest races about two-
thirds below the commercial rate and
to benefit from export performance
premiums. In a nember of petro-
leum-exporting countries subsidies
on poultry and egg production have
tended to benefit mainly the modern
sector.

Mitk and Money in india

small farmers in the surrounding
‘milkshed’ arc¢as.

Funds of Rs.116 crores (US$130
million) were raised for the first
phase of Operation Flood which
began in 1970. The second phase.
which started in 1980, involves a
further Rs.485 crores (US$540 mii-
lion) generated in a similar manner.

Operation Flood is nation-wide in
scope, but it is centred on the small
town of Anand in Gujarat. This is
also the site of the NDDB head-
quarters. The town has a history of
successful dairy co-operatives span-
ning almost four decades. Amul, now
a brand name for a range of Anand
Milk Union Lirnited milk products, is
a household name throughout india.
Much of the credit for the present
scheme’s success must go, however,
to its dyaamic chairman Verghese
Kurien, now in his early sixties. who
has pioneered dairy co-operatives in
India.

Key to Operation Flood is the
organization of thousands of pre-
viously scattered and ill-paid rural
producers, small farmers with one or
two buffaloes? into highly efficient
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co-operatives. Milk, as Verghesc
Kurien never tires of pointing out,
has two properties which distinguish
it from other agricultural produce. It
has a short life and there is a big sea-
sonal variation in production (sum-
mer is a lean period, because fodder
dries up). It is thus tailor-made for
collection by co-operatives, such as
that in Anand. It allows a farmer’s
wife (all over India the care of cattle
and buffaloes, as well as control over
the income they yield. is in the hands
of women) to hand over supplies
twice a day and receive cash payment
at fixed rates and not according to the
whim of the local wholesaler.
Anyone who visits the Anand col-
lection centrcs can sec orderly
gueues of women form soon after
dawn and again at dusk. The women
tip their containers into a pan, where
an employee of the co-operative tests
its fat content and notes this down in
a register. The very next day, each
‘producer’ is paid according to the
amount and quality of milk she has
delivered. With the resources raised
by selling milk in the cities, the
NDDB has created eighteen

‘Anands’ in the country; by 1980. 1.3
million farmers had been drawn into
the programme, with the help of
11,200 dairy co-operatives. For the
first time in India — and probably
any developing country of its size —
the dairy ‘industry' is being moder-
nized and producers are being
assured a fair return.

A somewhat startling feature of
Operation Flood is that these unique
rural organizations don’t actually
produce food for direct consumption
by the farmers. On the contrary, the
milk is consumed far away in the
cities and in many cases, especially in
Harijan or low-caste families, this
means that the producers, by selling
their milk, arc themselves deprived
of it. What the technocrats who man
the NDDB believe is that milk co-
operatives can help transfer incomes
from the cities to the countryside.
Every evening at collection centres in
Gujarat, for instance. it is common
to see women come straight out to
tke vegetable vendor who parks his
cart alongside and buy their families’
daily needs with the ‘milk money’.

Darryl D'Monte, Development and Communication, 1983.

Progress — But for Whom?

Because, as the cliche puts it. everything is connected to
everything else, even a conventional, modest, solid devel-
opment project. can have the unforeseen effect of making
vulnerable members of society, namely women, worse off
than they were before. Any disturbance of the status quo
can put them at risk. A good example comes from the
‘white revolution’ project in India.

On the face of it, the ‘white revolution’ scheme was
inherently a good development. It involved the introduc-
tion of dairies in order to improve the production and dis-
tribution of pasteurized whole milk to urban areas. It
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Development
Forum, June 1980.

reduced waste, cut down disease and improved the nutri-
tion of poor people in urban areas. Unfortunately. poor
women in rural areas ended up worse off than before.

In Gujarat State, women of the poorer castes used to
graze buffalo, seeking out marginal areas of grass. They
would milk them, make butter and sell the fruits of their
labours in a nearby town. They would keep the skimmed
milk to feed their own families. Now all this has changed
since the dairies handle the cattle, and the dairies are run
by men. Thus the meagre but independent income the
women used to earn has mostly disappeared. Poor fami-
lies no longer get the benefits of the buttermilk, which
they received free; instead they need cash to buy milk. but
have lost their capacity to earn it. This development in
Cujarat State is being parallelled in Maharashtra State in
Mawat.

The Poor Man’s Cow

In the eyes of many people familiar with developing coun-
tries, goats, with their vacuum-cleaning eating habits. can
and do devastate land and lay wast¢ to forests. At least
one outraged person has blamed them for the decline of
the Muslim Empire.

This is rubbish. Goats can survive on land that cannot
support another species of livestock. Thus, ‘goats have
come to be associated with poor people, marginal land.
pockets of poverty and hence are often found in areas
where the last stages of erosion and decay have been
reached. Goats then become the culprits. taking the
blame for what is actually man’s mismanagement of the
land.

But attitudes towards the goat are changing. writes
Wernick. ‘The talk these days is of how the goat can com-
bat hunger and provide, on a daily basis, the essentials of
life for the family that cares for it.” Goat milk, for
example, is very nutritious and can make a significant con-
tr