REFERENCE
LIBRARY

A project of Volunteers in Asia

The World of Apcropriate Technoiogy: A
Quantitative Analysis

by Nicolas Jequier and Gerard Blanc

Published by:

9ECD

2 rue Andre Pascal
75775 Paris Cedex 16
FRANCE

Available from:

same as above

Reproduced by permission.

Reproduction of this microfiche document in any
form is subject to the same restrictions as those
of the original document.




DEVELOPMENT CENTRE STUDIES

THEWORLD
OF APPROPRIATE
TECHNOLOGY

A guantitative analysis

by
Nicolas Jéquier
and Gérard Blanc

DEVELOPMENT CENTRE
OF THE ORGANISATION FOR ECONCMIC CO-OPERATION AND DEVELOPMENT




Pursuant to article 1 of the Convention signed in Paris on 14th December, 1960, and which
came into force on 30th Septemkber, 1961, the Organisation for Economic Co-operation and
Development (OECD) shall promote policies designed:

- to achieve the highest sustainable economic growth and empicyment and a rising
standard of living in Member countries, while maintaining financial stability, and thus to
contribute to the development of the world economy;

— tocontribute to sound economic expansion in Member as well as non-member countries
in the process of economic development; and

- tocontribute to the expansion of world trade on a multilateral, non-discriminatory basis
in accordance with international obligations.

The Signatories of the Convention on the OECD are Austria, Belgium, Canada, Denmark,
France. the Federal Republic of Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the
Netheriands. Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom
and the United Staies. The following countries acceded subsequently to this Convention {the
dates zre those on which the instruments of accession were deposited): Japan (28th April,
1964), Finland (28th January, 1969), Australia (7th June, i971) and New Zealand
(29th May, 1973).

The Secialist Federal Republic of Yugoslaviz takes part in certain work of the OECD

{agreement of 28ih Ociobsr, 1961).

The Development Centre of the Organisation for Economic Co-operation and Development was
established by decision of the OECD Council on 23rd Octcber, 1962.

The purpose of the Centrz is to bring tcgether the knowledge and experience available in
Member countries of both economic development and the formulation and execuiion of general
policies of economic aid; to adapt such knowledge and experience to the actual needs of rountries
or regions in the process of developmeni and 1o put the results at the disposal of the countries by
appropriate means,

The Centre has a special and autonomous position within the OECD which enables it to enjoy
scientific independence in the execution of its task. Nevertheless, the Centre can draw upcn tne
experience ar! knowiedge available in the OECD in the development field.

Publié en francais sous le titre :

LA TECHNOLOGIE APPROPRIEE
DANS LE MONDE

UNE ANALYSE QUANTITATIVE

THE OPINIONS EXPRESSED AND ARGUMENTS EMPLOYED
IN THIS FUBLICATION ARE THE RESPONSIBILITY OF THE AUTHORS AND
DO NOT NECESSARILY REPRESENT THOSE OF THE OECD

© QECD, 1983
Appiication for permission to reproduce or translate
all or pa~t of this publicacdior should be made to:
Director of nformation, OECD
Z, rue André-Pascal, 75775 PARIS CEDEX 16, France.







TABLE OF CONTENTS

Preface

Chapter 1
INTRODUCTION

A few definitions .

Origins and coverage of the book

General outliine and main highlights

The limitations of the gquantitative approach

Chapter 2
THE GROWTH OF APPROPRIATE TECHNOLOGY ACTIVITIES

The number of organisations

The scale of activities in appropriate technology .
The different appropriate technology families . . . .
The location of appropriate technology activities . .

Chapter 3

TAE FIELDS OF ACTIVETY OF APFROPRIATE TECHNOLOGY
ORGANISATIONS . . . . . - ..

Concentration and dispersion . . . . . .

The 21 main fields of activity . . . . . . . . . . « .

The differences between industrialized and deve]op:ng
countries . . . . . . . . . . - . . - e e e . .

The regional differences . . . . . . . . . . .
The patterns of international specialisation

Chapter 4§
THE TYFES OF ACTIVITIES OF APPROPRIATE TECHNOLOGY
ORGANISATIONS . . e e e e e e e e e e e e
Global expenditures on appropriate technology
Major and miner fields of activity
The regional differences
The cost of different types of acuvivities

A}

10
12
17
22

23

23
26
29
33

37

37
40

45
49
55

€2

62
65
70
75



Chapter 5

THE FUNDING OF APPROPRIATE TECHNOLOGY ACTIVITIES . . . . 78

The global patterns of funding . . . . . . . . . . . . . 79

The regional differences . . , . ., . . . . . . . . . ., 82

The role of governments and foreign aid . . . . . . . . 88

Diversity and independence in the sources of funding . . 93

The budget distribution of appropr1ate technology

crganisations . . . e 95
Chaptar 6

THE STAFFING OF APPRCPRIATE TECHNOLOGY ORGANISATIONS . . 99

The number of staff members . . . . . . . . . . . . .. 100

The degree of profcasionalisation . . . . . . . . . .. 103

The cost of professionais and non-professionals . . . . 107

The role of foreign experts . . . . . . . . . . . . . . 108
Chapter 7

THE DIFFUSION OF INNOGVATIGN . . . . . . . . « « .« . . . 110

The vbstacles to the diffusion of innovation . . . . . . 111

The correlations between ohstacles to innevation . . ., . 118

) The channels of technology diffusion . . . . . . . . . . 122

. The tinkage with institutional factors . . . . . . . . . 124
Chapter §

THE COMMUNICATIONS NETWORKS . . . . . . . . « + .« o . . 128

The information flows between major regions . . . . . . 12y

The leading appropriate technology organisations ., . . . 132

The national and international networks . . . . . . . . 136

Interaction and co-operation hetween the main notworks . 144
Chapter 9

TYPOLOGY AND EVOLUTION OF APPROPRIATE TECHNOLOGY

ORGANTISATIONS . . . e e . e e 147

The institutional affiliations . . . . . . . . . . . .. 148

The typolagy of appropriate technology organisations . . 151

The patterns of structural evolutien . . . . . . . . . . 157

The evolution in the mix of activities . . . . . . . . . 159




Chapter 10

GENERAL CONCLUSIONS . . . . . « ¢« v + .« v v v v v v . 162
Appropriate techrology as a cultural rerolution . . . . 162
The sirengths ard weaknesses of appropriate technology
MOVEMENL + & & & v & 4 & & & o o o o o & o o o o o o o 165
The process ¢f technological decision-making . . ., . . . 168
Appendices . . . . . L L L L 0oL L s, 175
1. Notes on methodology and sources . . . . . . . . . . 176
2. List of organisations included in OECD survey . . . . 197
3. Text of QECD questiomnaire . . . . . . . . . . . . . 204




PREFACE
by
Tomohiko KOBAYASHT,
Acting President of the OECD Development Centre

In 1979, the QECD Development Centre published an dppropriate
Pechnology Directory which described the activities of 277 organis-
ations working it the field of appropriate technology throughout the
world., The authors of this Directaery, Nicolas Jéquier and Gérard
Bianc, were encouraged to axnloit the statistical information gathered
in the course of this work.

What started as a cursory exercise soon turned into an in-depth
study, the results of which are sometimes rather unexpected. It sug~
gests very clearly that appropriate technology, despite the difficult
problems it faces, is a serious technclogical option for both indus-
trialized and developing countries. It also shows, among other things
that the research and development effort (measured in man-months) of
developing countries in the field of appropriate technology is larger
than that of the industrialized countrias. Developing countries ex-
change research results with one another, thereby helping to promote
a true South-Socuth co-operation, and their research is alse of direct
benefit to severa} appropriate technology organisations in the indus-
trialized worid.

Nicolas Jéquier and Gérard Blanc make a number of observations
about the appropriate technology movement, which turns out to be

insiderably more complex and diverse than generally suspected. Their
exploitation of hitherto unavailable statistical information gives us
a better understanding of the appropriate technology movement. If
alse raises a number of questicons concerning the transition from piloet
scale experiments to the large scale diffesion of innovation. On the
basis of their anal '3's, the authors suggest a number of solutions

for improving the effectiveness of work in the field of appropriate
tachnology.




Chapter 1

INTRODUCTION AND SUMMARY

This book represents a systematic attempt to provide a
global picture of appropriate technology activities throughout the
world {1}. 1In the last ten years, following the pioneering work of
organisations such as the Intermediate Technology Development Group
{ITDG} in the United Kingdom and Volunteers in Technical Assistance
(VITA) in the Urnited States, hundreds of new institutions have been
set up in industrialized and developing countries to develop and prom-
ote new technologies which are less costly, simpler, better adapted
to the local environment or smaller in scale than the 'mainstream’
technologies which form the backbone of today's productive system 1in
agriculture, industry and the service sector. Alongside these special-
ized appropriate technology (AT) organisations, a number of inter-
national agencies, industrial firms and established research centres
have set uo their own 'AT units' or else have so fully espoused the
principles and objectives of the AT 'movement® as to become major AT -
innovators in their own right,

The number of organisations involved in one way or another in the
development and promotion of appropriate technalagy is considerable,
and still growing rapidly. 1In 1977, the number of suck organisations
jdentified in the preparation of Q0ECD's Appropriate Teechnology Direetory
{2} amounted to 680, and by 1980, it had grown to over 1,000 (3).

What started in the late 1960's as a rather marginal movement
pioneered by a few lone innovators has now clearly become a 'growth
industry' im its own right. But perhaps even more significant than
the large number of organisations invoived is the fact that appropri-
ate technology, once derided as a rather pointless diversion from the
real issues of industriaiization and economic growth, is now increas-
ingly recognized as a serious if still incomplete technological option
for both industrialized and developing nations.

(Continued on page 12)

(1) For a definition of 'appropriate technology' and similar terms,
see the box on next page.

(2) N. Jéquier and G. Blanc, Appropriate Technology Directory, OECD,
Paris, 1979.

{3) This figure is based on the data collected in preparation for a
Volume 2 to the Appropriate Technology Directory.
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A FEW DEFINITIONS

Alternative technology is the term used to describe new types of
equipment or new organisational forms whicn represent a viable altern-
ative to the existing 'main-stream' technologies of today. Examples:
'self-help’ housing schemes instead of conventional urbar development
programmes, or small-scale organic farming instead of large-scale,
energy-intensive cultivation technigues.

Appropriate techrology (AT) is now recognized as the generic term
for a wide range of techrologies characterized by anry one or several
of tha following features: low investmen: cost per work-place, low cap-

jtal investment per unit of output, organisational simplicity, high
adaptability to a particular social or cultural environment, sparing
use of natural resources, low cost of final product or high potential
for employment.

Capital-saving technology (CST) or light-capital technolocgy (LCT},
a concept pioneered by Congressman Llarence D. Long of the V.5, House
of Representatives and now widely used by the U.S. Agency of Inter-
national Development, is a technology characterized primarily by its
iow cost in capital and the small size of the investment needed to
create a job. Building roads with efficiert labour-intensive methods
embodies 1ight capital technologies; building them with bulldeozers and
scrapers does not.

Community technology (CT}, a term widely used in the American
counterculture and by such writers as Karl Hess, is a small-scale
technology which does not require a complex infrastructure, which is
specifically tailored to the needs and capabilities of smali urban or
rural communities, and which seeks to foster community participation
in the decision-making processes. Exampies: small-scale cooperative
jndestrial activities or decentralized water supply and waste dispesal
systems.

Environmentally sound and appropriate technglogy (ESAT), a concept
developed by the United Nations Environment Programme and Amulya K.
Reddy of India, is an appropriate technology which is particulariy well
adapted to the local sccial and economic environment, and which uses
renewable rather than non-renewable resources. Exampleé of ESAT's in
the energy field: bio-gas plants or bio-mass conversion systems.

Hardware. a term borrowed from the computer industry and now wid-
ely used by the AT community, is the physical embodiment of technology:
tools, implemernts, machines, devices and equipments.

Intermediate technology (IT) is a technology which stands half-
way between traditional and modern technology. Intermediateness is a
relative :otion: in Black Africa, the ox-drawn piough is an intermed-
fate technology (more sophisticated than the traditional hoe, but less

10




complex than the tractor) but in jouth-East Asia, it can be considered
as a traditional techrolugy. The concept of intermediate technology
was developed by E.F. Schumacher, author of the best-selling hook
Small i@ Beautiful.

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

Socially appropriate technolegy (SAT} is a techmology which is
Tikely to have beneficial effects on income distribution, employment,
work satisfaction, health and social relations. Example: a vaccine
against malaria or schistosomiasis.

Soft technology (S5T): 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 pos-
sible to the surrounding eco-system. Examples: windmills, small hydro-
power plants. ‘

Software: the non-material dimensions of technology, e.g. know-
ledge, experience, organisational forms, managerial tools, institution-
al structures, legal provisions and financial incentives.

Village technology: small-scale technology aimed primarily at
meeting the basic needs of rural dwellers ir the developing countries.
This concept was pioneered among others by the United Mations Child-
ren's Fund (UNICEF). Examples: small scale on-farm storage systems
for food, low-cost dryers.
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This growth industry, 1ike any other new field of human activity,
is an almost totally uncharted territory as far as statistical inform-
ation is concerned. While it may be easy to estimate roughly how many
organisations are working, or claiming to work, in the field of AT,
little if anything is known as to the scale of research and develop-
ment {R & D) expenditures, the sources of funding, the types of act-
ivities carried out by AT organisations, their main areas of work, or
their systems of communication and technology transfer. This absence
of statistical information has a number of obviaus drawbacks. Without
any data on R & D fcr instance, it is impossible to know which fields
of activity are under-funded and which are those that may be attract-
ing a disproportionate share of public meney. Without any idea of the
relative caost of different types of activities (research, extension
work, information, etc.) it is very difficult to judge how effectively
the available funds are actually spent. But what is perhaps even more
important is that this absence of da%a has contributed to reinforcing
a number of conventional ideas about appropriate technology which may
have been correct ten years ago but which, as this book will try te
show, are now quite clearly out of date, if not patently untrue.

What this book has tried to do is to assemble all the available
statistical information about AT activities throughout the world.

The purpose was twofold: first, to provide as comprehensive a picture
as possible of the scale and nature of these activities; and second,
to identify on the basis of these data a number of problems and policy
issues of immediate interest to all those who, in one way or another,
are involved in the promotion of AT and in the designm of development
strategies which are better adapted to the new economic and social
challenges facing industrialized and developing natiens.

ORIGINS AND COVERAGE OF THE BOOK

In 1977, the DECD Development Centre prepared and mailed out to
some 680 organisations throughout the world a detailed guestionnaire
{4) aimed at providing the basic background information for the pre-
paraticn of a Directory of organisations involved in the development
and promotion of appropriate technology. The questionnaire was
designed in such a way as to provide both a comprehensive description
of each organication and specific data on sources of financing, types
of activities, manpower, fields of activity and channels of technology
diffusion. Qur original intention was to publish an analysis of these
data as an introduction to the Directory. As things developed, this

{4} The full ta2xt of this questionnaire is reproduced in Appendix 3
on pages 204 - 210. -
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sofution proved to be rather impractical: the volume of data provided
in the resyonses to the questionnaire turned out to be censiderably
larger than expected, and the amount of time needed to process them
would have delayed the publication of the Directory by several months.
As a result, it was decided to publish the Directory without any
statistical analysis, and to use the latter as the basis for a separ-
ate work which is presented in the following chapters.

A statistical analysis of this type raises a number of guestions,
the first of which is that of coverage. The 680 organisations contacted
in the course of the preparation of the Directnry represented if not
the total universe of institutions working on AT, at ieast the great
majority of those which, in one way or another, consciously or not,
belonged to the 'AT movement'. This original 1ist of contacts was
drawn from a wide range of sources which included directories published
by other institutions, press reviews, working files of well-established
AT centres, annual reports of research centres and personal relations
with knowledgeable individuals.

Each of these organisations received, and was asked to fill in,
the above-mentioned questionnaire. Given the length of the question-
naire and the large amount of time needed to fill it in correctly,
the respaonse rate to our inquiry turned cut to be surprisingly high:
388 organisations (57 per cent of the total} repliied, either in the
form of a fully completed questionnaire (292 cases} or a partly
completad questionnaire (17 cases). or else stating that they were
not carrying out any significant work in the field of AT, or that
they were only planning to undertake such activities (79 cases). Of
the 292 organisations that provided a fu11y completed questionnaire,
some 20 were finally left out of the Directory for a number of spec-
ific reasons (5), while a few others which had supplied only partly
completed questionnaires were included, since the necessary inform-
ation about them could be ohtained from other sources (e.g. a detailed
annual report or a comprehensive presentation by an outside observer).
As shown in Table 1, the response rates were fairly similar in all
regions of the world, except for the socialist countries where it
proved practically impossible to gatherrany meaningful data.

The total number of organisations finally included in the
Directory amounted to 277, and these are the orgarisations whose data
wera used as the basis for the analysis carried out in the various
chapters of the present book. It should be stressed at the outset
that these 277 organisations working in the field of AT do not re-
present a sample in the statistical sense of the word. Rather, they

(5) For further details, see the introduction {pages 7 to 19} to the
Appropriate Technology Directory, op.cit.
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Table 1

RESPONSES TO OECD QUESTIONNAIRE - BREAKDOWN BY GEOGRAPHIC AREA AND TYPE OF ORGANISATION

R fo1s Latin Black & North Indian |Southeast

North | Western | Australia ?omal]st fmerica & | Southern AFrica sub- and ]ggg? Re;g:gse

America| Europe & Facific | Countries Caribbean | Africa |[Hiddle East{Continent|East Asia
AT centres 24 22 5 - - 7o - 7 5 & 58.3%

{46} {30) (7) (10} (18) (11} (5) (127)
Universities 19 .3 4 - 8 12 3 5 3 67 62.6%

(28} (19} (8) {13} (23) {6) (8) {4) (107} ’
Other 11 15 2 0 14 13 1 9 1 g6 5244
research centres (22} {21) (3) (6) {34) {30) (1) {20) (17) (164) *
Industry 8 8 2 - 3 4 1 [ 5 36 47.44

(15) {20) (3} {14} (%) {1 (7 (7} (76} )
Government 10 8 1 0 8 15 5 6 1 54 56.3%
agencies {11} {13) (3) . (2) {19) 132) {5} (10) (1) {96) :
International 2 3 0 - 4 16 - i 3 29 60.4%
organisations (3) (2) (3) (&) (25) {3) (4) {48) *
Financial . 4 1 - - 8 2 - 0 z 17 53.1%
institutions {10} (3) {12) (3) ‘1) (3) {32) ’
Other non-govern- 7 8 2 - 4 2 - 1 1 25 83.3%
mental organisations {8) (12) (2) (%) (2) (1} (1) {30) .
Horld total 85 78 16 0 53 71 20 34 3i 388 57.1%

1143) (122) {27) (8) (112) (142) (23} (61} (42) {680} ’
Response rate 59.4% 63.9% 59.2% 0% 47.3% 50.0% 86.9% 55.7% 73.8% 57.1% -

Hgte : The figures in brackets indicate the number of questiuﬁnaires sant out. The figures imnediately above indicate the number of
See Appendix 1 for details on methodology.

responses.
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are what might be called the 'core' of the AT movement, i.e. the larg-
est, oldest, most active or better known of the institutions involved

in the davelopment and diffusion ef 'appropriate', "low-cost', 'capital-
savings' or 'intermediate' technoiogies throughout the world.

Given the very rapid growth of the AT movement &nd the fact that
a large number of organisations are now suddenly realizing that they
have been working for years on the develosment and diffusion of appro-
priate technoloyy without calling it by that name, it is very difficult
to determineg how larges a share of world-wide activities in this field
are carvried out by these 277 ogrganisations. Te give a rough idea, it
can be astimated that the Directory, and harce the present analysis,
cover between 80 and 90 per cent 2f the AT activities undertaken by
the specialized AT centres, betwsen 30 and 60 per cent of the AT act-
ivities of development banks, conventiionz? research institutions and
voiuntary agencies, and pruhably not more than 10 per cent of the AT
work of private industrial firms. The organisations covered here are
certainly representative, but the general picture that can be drawn
from their activities should not be considerad as comprehensive. When
going through this %ook, the rzader is therefore invited to kz2ep this’
limitation in mind. dhile certainly incomplete, this analysis deoes,
however, cover as wide a field as was possible, given the data that
were available at the time (1977 - 1978) the survey was carried out.

In the same way that this survey's coverage differs siganificantly
from one group of organisations to the othar -~ high for specialized
AT centres, low for industrial fivms - its coverage by country Shows
wide variations. The country coverage of the Directory and of this
book is given on the world map of Figure 1, where the area of each
country is proportional to the size of its population in 1978. The
first group of countries, shown in hlank on the map, inciudes those
countries which, to the best of our knowledge, were not doing any work
in the field of AT in 1977 (e.g. Syria, Paraguay, Burma or Algeria)
and a number of other countries which were known (e.g. China) or
presumed {(e.g. Portuga'’ or South Koreaz) to he working in this area,
but for which no meaningful infcrmation could be obtained, despite
repeated attempts to this effect.

The most conspicuous of these blank areas is that reoresented by
the socialist countries, from North Korea to East Germany. The problem
encountered here was not only the great difficuity of communicating
with research institutions in these countries, but also the fact that

he concepts and philosophy of the apprcprizte technolcgy movement
still largely ignored in that part of the worid (6).

(6} This situation now seems to be changing. Vietpnam, for irstance, s
currently envisaging the establishment of a specialized AT centre,
and on the occasisan of the 1979 United Nations Conference on Science
and Technology for Development, China expressed a major interest in
the AT work carried out in the industrialized countries o¢f the OECD
area.
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The countries which wers covered in the Directory are divided
into three groups, shown in different shadings: those which were well
covered (over two-thirds of their AT institutions are included in the
Directory), these which are manifestly poorly covered, and those finai-
1y which fall in between, with a coverage ranging between one-third
and two-thirds of the total. It is well to note here that this cauntry
classification is essentially indicative: for each country, the number
of centres figuring in the Directory is very easy to add up, but the
total number of organisations working on AT in one way or another can
at best onily be estimated very roughly.

Although this map is intended primarily to show the comprehensive-
ness of our survey as well as its limitations, it also indirectly
brirjs to light which are the 'big powers' or major innovating coun-
tries in the ¥field ef apprepriate technology. The most conspicuous
2% these is, of course, India, which is widely recognized today as one
of the main originators of the appropriate technology movement (7} and
which also happened to he the country in which E.F. Schumacher, one of
the founding fathers of the movement, developed some of his main ideas.
The second most important country is the United States, which today is
spending by far the largest amount cof money on research in appropriate
technology of any country in the world, closely followed by the grouo
of countries belonging to the European Communitiy.

Three other important features emerge from this map. Thr Ffirst
is the relatively large weight of the South-East Asian nations, and
notably of Indonesia and the Philippines. The second is the major
division in Latin America between the Northern nations {from Mexico
to Colombia) and the Southern nations: the former are among the most
active in the field of AT, while the latter seem to have come to this
idea only fairly recently, as illustrated by the relatively small
number of AT organisations operating in these countries. A third
feature is the relative weakness of the Arab countries (with the
exception of Tunisia), and more generally of almost all the Tess-
‘ipdustrialized countries hordering the Mediterranean.

GENERAL OUTLINE AND MAIN HIGHLIGHTS

This book is intended not only to provide a comprehensive body
of data on appropriate technology activities throughout the world,
but also to present a general picture of the AT movement at the end
of the 1970's, with its strengths and weaknesses, its new challenges

(7) For further details on the ideological and philosophical origins

of the AT movement, see N. Jéquier {ed.), Appropriate Technology -
Problems and Promises, OECD, Paris, 1976.
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and its unsolved problams. The picture given here does not pretend

to be complete, but it is probably sufficiently conmpiehensive o prov-
ide policy-makers, AT practitioners and students ¢f the AT movement
with 2aswers to some of the basic questions about the development of
appropriate technology throughout the world.

The first of these concerns the growth of the appropriate techno-
logy movement. Chapter 2 examines the guantitative growth of appro-
priate technology orgénisations and the way in which, in the course
of the 1970's., a number of well-established institutions (research
centres, government agencies, development banks and international
organisations) turned into major innovators in the AT field. This
analysis shows among other things that the AT movement, contrary to
what is generally believed, is primar’ iy an urban movement based in
very large cities. It also suggests that in each country, the struc-
ture of the AT movement closely reflects existing poiitical structures:
highiy centralized countries tend to have a very centralized AT move-
ment, while countries organ.sed on a federal basis have a very de-
centralized AT structure.

Chapter 3 attempts to answer a number of basic questions about
the fields of activity of AT organisations. Are the activyities carried
out in developing countries fundamentally differant from those under-
taken in the industrialized nations? Which areas are raceiving the
largest amount of attention, and which are those suffering from gross
neglect? The data presented here confirm some of the conventional
wisdom about AT - for instance, that solar energy is one of the main
problem areas attracting AT centres - but they also cill into question
a number of widespread assumptions abocut the nature and structure of
AT activities in different countries. Africa, for instance, was often
thousii to be the region of the worid which was devoting a large share
cf its AT activities to public health, but the evidence shows that in
fact the oppnsite is *rue. The data also suggest that the degree of
specialisation of the AT wsuvement in each country closely reflects iis
technological traditions, its social challaenjes and the tevel of inter-
national competitiveness of its different industrial sectors: AT
groups based in Switzerland, for instance. tend to ke gart’-su arly
strong in public health =~ an indirect reflectiin of the world Jgadnr-
ship of that country's pharmaceutical firms - while Kenya, which has
the world's highest rate of population growth, is also the country
where AT organisations are doing tue largest amount of work in the
field of birth control.

The different types of activities of AT organisations is examined
in Chapter 4. The figures given here represent the first attempt to
measure the size of world-wide activities in the field of AT and to
give a breakdown between research expenditures, information processing,
extension services and other types of work. A number of unexpected
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patterns emerge from this analysis. The first is the very large weight
of international organisatious based in the industrialized countries:
they accoynt for almost two-thirds of the world's total expenditures
in AT - a figure which clearly suggests that the small specialized AT
organisations are no longer the only driving force in the AT movement.
The second is the strength of the developing countries in research:
their R & D axpenditures are almost as high as those of the industrial-
ized countries, and their R & D effort, measured on the basis of man-
months of work, is more than twice as high as in the industriaiized
countries, This is very different from what can be abserved in the
field of ‘convertional’ research, where the developing countries as
2 group azcount for 1ittle more than 3 per cent of the world's research
expenditues and have only 12 per cent of the warld's research manpawer
{8). A third important pattern emergiang from our data is that the
structure of AT activities differs very significantly from one part
of the world to the other, while the similarities that can be obseryed
are not those which would normally have been expected: in North America,
for instance, R & 0 is oniy the fourth most important activity, while
AT organisations in Western Europe and Asia turn out to be spending
almost exactly the sawe amount of time and money on R & D, information
and education.

Chapter 5 is devoted to an analysis of the funding mechanisms in
AT: Wrere does the money come from? Where does it go? The data assem-
bled here lay to rest a number of long-held assumptions about the AT
movement. It was widely assumed that in the deyeloping countries, AT
was promoted primarily by foreign aid agencies - hence the criticiém
often voiced against the AT movement, namely that it was trying to
impose upen the developing countries concepts and technologies which
had vean developad in the industrialized countries, and that the channel
for doing this was foreign aid. The evidence suggests that this can
hardly be true, since only & per cent of AT activities in the developing
nations are funded from foreign aid programmes. In the same way, it
was long taken for granted by the AT practitioners themselves that their
activities were carried out with 1ittle, if any, assistance on the part
of national governments. The data, however, point to a very different
picture: governmants have become the main source of funds for AT activ-
ities throughout the world, and their weight tends to be particularly
high in the developing nations.

The staffing of AT organisations is analyzed in Chapter 6. As
could be expected, the cost of personnel is much higher in the indus-
trialized countries than in the developing countries, but the average

(8) See Jan Annerstedt, A Survey of World Research and Development
Efforts, CECD and Roskilde University Centre, Paris and Roskilde,
1979.
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number of peaple employed by AT organisations is aimost exactly the
same in both parts of the world. The data also show very wide varia-
tions in the share of professionals employed by AT arganisations, and
this indicator points to basic differences in the structure of AT act-
ivities from one courtry to another. In the Netherlands, for instance,
AT is very much the preserve of small voluntary groups working on a
shoestring, while the groups based in Switzerland are notable for
their exceptionally high personnel costs and the large share of
professionals in their staff. In some developing countries {e.q.
Swaziland, East African nations), Tocal AT groups appear to employ

an inordinate number of expensive expatriate staff, while in others
(India or Upper Volta), the AT movement appears to be very much an
indigenous creation.

In Chapter 7 we have attempted to provide some answers to one of
the most critical problems facing AT organisations, namely the diffic-
ulty of diffusing innovations to their potential users. What stands
out here most clearly as the major obstacle to innovation is the lack’
of money. Significantly enough, the second most important obstacle

+ted by AT organisations is bureaucracy. Bureaucratic ways of doing
things are certainly not the preserve of governments, but it is never-
theless interesting to observe that while governments have become de
facto the major funders of AT activities throughout the worid, they
are also seen as a major obstacle to innevation., This may be no more
than a coincidence =~ the right hand ignoring what the Teft hand is
doing - but it probably points to a much deeper problem tousching upon
the role of governments in stimulating the development and diffusion
of AT. Another striking feature emerging from this analysis of the
main obstacles to the diffusion of innovation is the very small import-
ance of infoermation. Until now, it was always assumed, almost as a
matter of faith, that one of the higgest problems facing the AT move-
ment was information, and this is clearly reflected in the very large
percentage of the activities of AT organisations currently deyoted to
the collection and dissemination of information, Yet information
clearly emerges as the least important obstacle to innovation, which
seems to indicate that AT oryanisations are devoting too large a share
of their work to this topic.

Chapter 8 is devoted to the analysis and mapping of the communic-
ations networks in AT. Each of the institutions covered in the Direct-
ory was asked to cite the five most important AT organisations with
which it was in regular professional contact. This citation analysis
brings to light which are the leading AT organisations throughout the
world and shows the structure of the main communications networks at
the national, regional and world Tevel. These maps of the AT system
show for instance that AV organisations in Latin America have at least
as much contact with their counterparts in Western Europe as they do
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with AT organisations in North America. They also show that there is
much more 'South-South' communication (i.e. between developing coun-
tries) than was generally assumed until now. Two other important
features emerge from this picture: one is the relatively large amount
of information and technology flowing from South to North {i.e. from
developing to industrialized countries), and the other is the small
amount of communication between internaticnal organisations on the
one hand, and the specialized AT institutions on the other.

In Chapter 9 we have attempted to develop a typology of AT instit-
utions and present the various patterns of growth of such organisations.
Four main parameters were used here: the age of an organisation, its
budget, the size of its staff and the number of fields of activity.

On the basis of these four parameters, which summarize the main ope-
rational features of each organisation, one can identify seven different
types of AT institutions - no more and no less. Every one of the 277
organisations covered in the Directory fits into one of these seven
types. This typology provides a useful multidimensional complement

to the quantitative analysis presented in the preceding chaptars, but
its main interest is that it suggests what are the most promising paths
of development for AT institutions and, conversely, which institutional
structures represent an evolutionary dead end,

Chapter 10 tries to bring all the threads together and present
some of the major policy issues facing AT institutions, governments
and international organisations. The main conclusion emerging here is
that the AT movement has now entered its second generation, and that
the problems currently facing it are as complex as, but rather differ-
ent from, those it had to face until now. How, for instance, can the
concepts and philosophy of the AT movement be integrated into the
plarning and decision-making processes of government? What part should
be played by international organisations? How can financial institu-
tions becowe a more active partner in the processes of technological
innovations? Is private industry poised to take over the AT movement?
What role will small, specialized AT institutions have to play in the
coming decade? For the moment, there are many more important gquestions
than useful answers, but formulating the right questions is a necessary
step in discovering the good answers.

The nine chapters briefly sketched here are fellowed by three
appendices. The first presents a series of methodological notes te
the various tables and figures presented in the various chapters; this
has been done to avoid overloading the text with footnotes, references
and details on the calculations used as the basis for the tables and
figures. Appendix 2 gives the list of the 277 organisations covered
in the Directory and used as the basis for the analysis presented in
the chapters 2 to 10, while Appendix 3 reproduces the full text of the

questionnaire which served as the source for the Directory and for the
data analysed here.
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THE LIMITATIONS OF THE QUANTITATIVE APPROACH

The quantitative appreach used in the present analysis has a
number of obvious advantages. The statistical information on which it
is based is fairly easily verifiable, and was soucht from responsible
sources whoe had no interest in providing data other thar objectively.
They supplied the facts available, rather than select statistics to
support prior opinions. Mevertheless, the data have a number of weak-
nesses, and before presenting our analysis of world-wide activities in
AT, a few notes of caution are necessary.

The first concerns the quality of the data themselves: numbers
can be added, divided, correlated and otherwise processed in a correct
way, but the resulting figures and inferences are not very meaningful
if the original data are poor, uncertain or simply wrong. Most of the
data supplied in response to the OECD questionnaire werz of a fairly
straightforward nature - e.g. budgets, number of staff, date of esta-
biishment of the organisation or institutional affiliation. Quite a
few others, howaver, were rather less precise: thus, for instance, the
figures on the breakdown between different types of activities or main
sources of financing, or the relative importance of an organisation’s
major and minor fields of work. Wherever necessary we have therefore
indicated in the methodalogical appendix how ‘hard’ or 'soft' the
original cita proved to be, and in what cases data had to be recons-
tructed on the basis of gqualitative estimates.

A second problem with a quantitative analysis of this type touches
upon the relationships and correlations that can be made between very
- different sets of data. Statistical correlations are one of the im-
portant methodological tools in the scientific field, and while a
positive correlation does not prove the existence of a causal ralation-
ship, it does point to important relationships between apparently un-
connected phenomena. In the present analysis, the reader will observe
that very 1ittle use was made of such correlations. This is not be-
cause of any diffidence against such a tool, but simply because most
of the correlations made in the course of the preparation of tnis
book turned out to be trivial, incongclusive or meaningless.

The third problem with data of this kind is that some of the most
important phenomena in a social system ~ and the AT movemernt is clear-
1y such a system - cannot be reduced to simple statistical data. What
we have tried to do here i5 simply to measure what was measurable. and
quantify what was quantifiable, and the picture presented in the chap-
ters that follow should be viewed as one possible representation of
reality, and not as the definitive description of the AT movement and
its problems at t.: end of the 1970's.
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Chapter 2

THE GROWTH NF APPRUPRIATE TECHNOLOGY ACTIVITIES

The number of organisations invalved in the development and dif-
fusion of appropriate technology has grown very rapidly in the last
fifteen years, and there are no signs of a major slowdown in the near
future. But if the AT movement can rightly be characterized as a
‘growth industry', its rate of expansion is somewhat more difficult
to measure than that of new industries such as micro-electronics,
robotics or coaposite materials. The first reason for this is the
very heterogeneous nature of its 'products’': organisations working in
the field of AT produce, and sometimes sell, new pieces of equipment
or machinery that can be counted or valued, but most of their output
consists of such things as ideas, policy instruments, organisational
tools, training packages, planning procedures and communications net-
works which are by nature very difficult if not impossible to quantify.
The second reasen is the rather diffuse structure of the AT 'movement':
jts components are not only the specialised AT organisations = which
might be seen as the equivaient of clearly identifiable firms in a
particular industiry - but a wide range of institutions, ranging from
development banks and universities to government departments and re-
search organisations which davote only a part of their work to the
promotion of AT.

THE NUMBER OF ORGANISATIONS

Measuring the growth of AT activities may he difficult, but it
js not impossible, and one of the best indicaturs is probably the
number of AT organisations set up sach year. The availatle data are
summarized in Figure 2, which gives the total number of such organis-
ations established in each three-year period between 1345 and 1978.
Based as it is on the 277 institutioas figuring in the Appropriate
Technology Dirvectory, this picture snould be considered as a broad
indication of the general trend of AT activities throughout the world,
and not as a pracise representation of reality, since it does not
cover all the organisations in the world working on AT. The three-year
totals used here are aimed less zt smoothing out the variations from
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AT. 1In the case of specialized AT organisations, the begin-
their work in this field generally corresponds with the date
they were set up. But with organisations such as development
research centres which were established long before they be-
ively engaged in AT work, the date at which they became fully-
AT institutions cannot usually be pinpointed in a precise way,
three-year figures are the least inadequate representation of
lution in their activities and development strategies.

Figure 2 RATE OF CHREATION OF NEW APPROPRIATE

TECHNOLOGY CENTRES, 1945 TO 1978
(Number of new centres per three-year periods)
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The picture presented in Figure 2 clearly confirms the rapid rate
of growth of the AT movement throughout the world: the number of centres
working on this subject has been growing at an average rate of 12 per
cent a year between 1945 and 1978, which corresponds to a doubling of
their number in a little less than six years and a half. Preliminary
estimates for the 1978-80 period do not show any signs of a slowdown;
if anything, the rate of growth seems to be increasing. Assuming here
that the organisations covered in the Directory and used as the basis
for Figure 1 represent no more than 50 per cent of the world total,
this means that by 1980, new AT centres were being set up at the rate
of approximately one every four days. And if the Directory's coverage
is as high as 75 per cent, this growth corresponds to one new centre
every week for the whole world.

If the general trend is fairly clear, a closer look at the three-
year figures suggests the existence of three or four distinct -phases
in the development of the AT movement. The first, which runs until
around 1957, might be called the embryonic stage: only a few organis-

ations were active in this field, and not one of them considered it-
1 . .
I

=-h

a 'AT instit a

logy for the very simple reason that these concepts had yet to be
deveToped. The second stage, from 1957 to 1966, is marked by a big
leap forward in the number of new AT organisations in the first three
years, followed by six years of relatively moderate growth. This nine-~
year period might be seen as the crystallisation stage. Two of its
most salient features are the creation of small organisations such as
Volunteers in Technical Assistance (1959) and the Intermediate Techno-
logy Development Group (1966) which were soon. to become the worid
leaders among the specialised AT institutions, and the growing raali-
sation that 'low-cost' or ‘'intermediate' technology could offer some
practical solutions to the development problems facing the worid's
poorer nations.

The third period (1966-1975) is clearly the take-off stage: the
number of new AT organisations established each year is three times
higher than in the previous nine years. But perhaps more important
thar this quantitative expansion is the emergence of an AT movement
focusing more specifically on the problems of the highly industrialized
countries, from energy and ecology to new Tife styles and organic
agriculture. Illustrative of this new trend is the creation of such
organisations as the Faraliones Institute (1969} and the Institute for
Local Self-Reliance (1974) in the United States, or the National Centre
for Alternative Technology (1974) in the United Kingdom.

While it may be still too early to summarize what happened in the
fourth period {after 1975), a number of patterns are beginning to
emerge. The first is an increase in the rate of growth of the AT
movement. The second is the emergence of international agencies and”
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qovernment departments as major innovators in AT: ths search for alter-
native patterans of development is no Tonger the preserve of a few small
groups working against 'the system', but a Tegitimate activity carried
out by the establishment. To give but a few 2xamples, the Interamerican
Development Bank set up a Committee for the Applicatien of Intarmediate
Technology in 1976, the World Health Organisation created its Appro-
priate Technelogy for Health Programme the following year, and Apﬁro-
priate Technology International was established by an Act of the U.S.
Congress in 1977. 1In the developing world, the two pioneering coun-
tries are undoubtedly India, whose Ministry of Industry set up an
Appropriate Technology Unit as far back as 1971, and Pakistan, where

an Appropriate Technology Development Organisation was established in
1974 in the government's Planning and Development Division. A third
and still largely unrecognized feature in this most recent stage of
development of the AT movement is the growing role cof private indus-
trial firms: they are coming to realise that AT activities are not
merety a useful expression of a corporation's social responsibility,
but also a commercially attractive propositivn.

THE SCALE OF ACTIVITIES IN APPROPRIATE TECHNOQLOGY

This brief analysis of the quantitative growth of -AT organisations
throughout the world may give a good general idea of the overall trends,
but it tends to conceal the most significant differences between the
various parts of the world. Table 2 attempts to summarize the avail-
able data on the scale of expenditures in AT in the different regions
of the world, the number of people working on the development and
diffusion of AT, as well as the number of man-months of work in this
area. These figures, it should be stressed, are rough estimates which
should be used as an indicator of the orders of magnitude of AT acti-
vities, and not as a precise representation of reality.

The most significant feature emerging from this table is that
the developing countries taken as a group are doing twice as much
work in the fieid of AT as the industrialized nations, even though
their total expenditures in this area are significantly lower. As
for international organisations, they may be spending almost as much
as all the industrialized countries combined, but the effective scale
of their AT activities, measured on the hasis of man-menths of work,
i» comparatively small. Within the developing world Asia clearly
stands out as the big power, which is not totally unexpected, given
the size of her population and the pioneering role played by India 1in
AT. MWithin the industrialized world North America appears to be
spending somewhat less than Europe, and the number of people working
on AT is significantly lower, However, the number of man-months of
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AT work is some 50 per cent higher. What these apparent contradictions
in the figures seem to suggest is that, by and large, the level of AT
activities is roughly similar on both sides of the North Atlantic,

Table 2

THE APPROPRIATE TECHNOLOGY MOVEMENT IN 1977: NUMBER OF ORGANISATIONS,
BUDGET, AND MAN-MONTHS OF WORK ON APPROPRIATE TECHNOLOGY

Number of Corrected | Corrected Corrected

organisations| budget number man-months

{Million §) | of staff | of AT work
Africa 45 15.86 1,780 15,300
Asia 51 36.0 4,860 35,600
Latin America 33 29.3 1,860 16,800
Europc 65 78.2 4,060 12,900
North America 58 56.6 2,410 18,200
QECD Pacific 8 0.9 100 830
Developing countries 129 80.9 8,500 67,700
Industrialized countries 131 135.7 6,570 32,000
International agsncies 17 78.1 5,240 14,400
World total 277 294.7 20,310 114,100

Note: See Appendix 1 for details on methodology.

This general picture of the main regions of the world should be
completed by‘a closer look at some of the main countries involved in
AT. Table 3 presents a number of data on the annual growth of AT
budgets, the size of these budaets in the gross national product (GNP)
and their rate of growth relative to the growth of GNF. The 18 coun-
tries selected here are no doubt a small percentage of the total number
of _ountries {77} covered in the Directory, but they account for o-er
two-thirds of the total number of organisations described in the
Directory, and every one of them has at least three important organis-
ations working on AT. In this perspective, these figures can be con-
sidered as fairly representative, even if they are not very prerise.

These 18 countries are what might be called the Big Powers in
the field of AT, but the figures show some very significant differences
in the relative scale of AT activities: on the average, these activ-
ities are five times smaller in the industrialized countries (0.14 per
thousand of GNP) than in tne developing nations (0.68 per thousand).
While this may be seen as another confirmation of the leading role
played by some developing countries in the AT field, it is interesting
to observe that India and Bangladesh are probably not spending more
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on AT than a typical highly industrialized country. Within the devel-
oping world, Kenya, Guatemala and Cameroon clearly stand out as excep-
tionally active AT proponents, and the same can probably be said of
Colombia.

Tabla 3
RELATIVE SIZE OF APPROPRIATE TECHNOLOGY ACTIVITIES IN SELECTED COUNTRIES

Annual growth| Annual growth | Share of AT | Index of growth of AT

rate of GNP [rate of AT budget}] budget budget relative to

1975-77 1975-77 in GNP rate »nf growth of GN

{per cent) {per thousand)}

Australia 2.8% 48.6% 0.06% 145
Canada 4.1 0.7 0.13 97
France 2.9 11.5% 0.22 107
Switzerland 0.9 38.2 0.12 137
United Kingdom 2 2 152.6 0.15 147
United States 5.3 105.0 0.16 195
Bangladesh 6.3 17.5 0.09 111
Cameroon 2.6 6.3 1.77 102
Colombia 4.8 27.3 0.94 122
Ecuador 7.3 17.0 0.19 109
Guatemala 8.5 2.0 1.52 94
India 4.2 104.5 0.07 196
Indonesia 8.3 19.7 0.53 ill
Kenya 5.5 14.8 1.94 108
Mexico 2.2 13.5 0.30 111
Higeria 8.5 24.0 0.30 114
Philippines 6.2 18.5 0.20 112
Taiwan 9.9 9.5 0.30 100

Notes: Annual GNP growth rates are given in real terms.
AT budget growth rates are given in real terms and adjusted to
take into account the changes in value of local currencies
against the dsllar.

See Appendix 1 for details on methodology.

These figures on the size of A7 activities relative to GNP give
a somewhat static picture, in the sense that they reflect past invest-
ments in AT activities. A more dynamic picture, and a better indic-
atin of what is currently happening, is provided by the data on the
rate of real growth of AT budgets (second column of Table 3) and the
index of growth of AT budgets relative to GNP growth (fourth column).
These two sets of data bring to 1ight the exceptional dynamism of
thrae countries - the United Kingdom, the United States and India -
which are widely recognized today as the leading innovators in the AT
field, and which in all probability are likely to remain in this
position in the foreseeable future, given the very large size and
high growth of their AT effort.

The countries which have experienced a very high growth in the
AT budgets are all countries where the scale of AT activities is
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fairly small relative to the GNP. Conversely, all the countries in
which AT activities are comparatively large (above 0.50 per thousand
of GNP) have experienced a relatively slow growth of AT activities.
This may be simply a statistical coincidence, but more probably re-
flects the fact that there is some sort of Timit to the scale of AT
activities that can be carried out in any one country, in the same way
that there are limits to the relative amount of money a country car
meaningfTully invest in research and deveiopment, transportation or
telecommunications.

THE DIFFERENT APPROPRIATE TECHNOLOGY FAMILIES

One of the distinctive features of the AT movement as it stands
today is the presence of two rather different types of organisations:
on the one hand, there are the specialised AT groups, which were set
up specificalily to promote AT and which devote all their activities to
t4is subject; and on the other hand, there is a large and rapidly grow-
ing number of organisations (development banks, conventional research
centres, industrial firms, etc.) which, consciously or not, have become
major innovators in the AT field, but which for the most part do not
consider AT .as the main focus of their work. Until now, most of the
attention of students of the AT movement has focused on the role of
the specialised AT organisations - or Group 1 in our terminology.
Tnis is quite natural, considering the semiral role some of these or-
ganisations have played in promoting the idea of AT and stimulating a
debate on the role of technology in the process of development., These
organisations, however, are all rather small, their financial capacity
is 1imited, and few if any of them h.ve the organisational ability to
carry out large-scale projects or mass produce large quantities of
equipment.

Much less attention has been given to Group 2, i.e. the organis-
ations which are only peripherally involved in AT, or which redirected
part of their existing activities to the promotion and diffusion of AT.
These are generaily not considered as AT organisations in the narrow
sense, but experience shows that many of them have become today the
leading innovators in the AT field. This is the case, for instance,
of the big international development banks, and of the major inter-
national agricultural research centres of the CGIAR Group (Consultative
Group on International Agricultural Research}.

The growth of these two big groups of AT organisations - the
‘speciaiised AT centres' anc the so-called ‘'general organisations' -
has been rather similar, and no significaat differences can be observed
between industrialized and developing countries. Figures 3 and 4 at-
tempt to trace the development of these two groups in the last thirty .
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vears. Two parameters have been used here: the year ot creation of
each organisation, and the year in which the organisation began to work
in the AT field. Each organisation is represented in the form of a
small dot, while the larger dots indicate the total number of organis-
ations which were established in the same year and began to work on AT
at the same moment. Organisations located on the cdiagonal Tine (the
vear of creation is the same as the year in which they started to work
on AT) o+ slightly at the right of it are the specialized AT centres,
while those located elsewhere are the 'general organisaticns’.

Figure 3 THE TRANSITION TO APPROPRIATE
TECHNOLQGY IN THE DEVELOPING COUNTRIES
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Figure 4 THE TRANSITION TG APPROPRIATE
TECHNOLOGY [N THE INDUSTRIALIZED COUNTRIES
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These two charts which suymmarize the data available for 117
centres in the developing countries and 114 centres in the industrial-
ized countries, confirm the big take-off of AT activities after 1966,
and especially after 1370. look at the diagonal! Tine in each figure
shows that the rate of creation of AT centres is almost exactly the
same in both groups of countries. What is more, the average date at
which the 'general organisations' started to work on AT is also the
same in the two groups of countries. If anything, these two indicat-
ions confirm that the concepts and philosophy underlying the AT movement
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are not, as some critics of the AT movement seem to believe, a creat-
jon of the aighly industrialized countries which was then imposed upon
the developing nations, but a joint or parallel undertaking of both
rich and poor nations.

The basic distinction made here between the specialised AT centres
(Greup 1) and the general organisations (Group 2) should be completed
by a distinction between institutions which are working primarily on
developing country probiems, and t*nse which focus more specifically
on the problems of industrialized countries. Al the organisations
located in the develeping nations are working on developing country
oroblems, but in the industrialized countries, quite a few organisat-
ions are werking on issues of direct concern to the Third World, while
others are interested exclusively in problems facing highly industri-
ilized societies. Organisations working on industrialized country
problems might be viewed as the ‘industrialized country family’, while
those which are interested mainly in developing country problems could
be described as the ‘'developing country family'.

This distinction between these two major 'AT families' is import-
ant. Historically, most of the leading specialized AT groups lTocated
in the industrialized countries were set up toc respond to developing
country problems, and this has been a major factor in shaping their
ideas and in giving them a strongly outward-Tooking orientation.
Organisations belonging to the industrialized country family are
generally more recent in origin, and they tend to be more directly
concerned with such problems as ecology, energy and new life styles.
They also nhave relatively Tittle if any contact with AT organisations
in the developing countries.

On the basis of this classification between two major families
on the one hand, and two groups on the other (specialized AT centres
and general organisations), one can draw the simple matrix, or typol-
ogy, of AT organisations presented in Table 4.

Table 4
THE BASIC TYPOLOGY OF APPROPRIATE TECHNCLOGY ORGANISATIONS

Organisations working Organisations working
primarily on developing | primarily on industrialized
country problems country prablems
Specialised AT centres e.g. e.q.
(Group 1) 1 . - . .
ntermediate Technology California State Office of
Dayelopment Group Appropriate Technology
(United Kingdom) (United States)
General organisations e.g. e.g.
{Group 2} 1 . : .
nternational Rice Control Data Corporation
Research Institute (United States)
{Phitippines)
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While this typoloay should not be taken too literalily, it does
correspond by and large to the four basic types of AT organisations
now active throughout the world, and most of the 277 institutions
1isted in the Directory fall squarely into one of these basic types.
It may be interesting to note here that the typological mobility of
AT organisations, when it exists, tends to be horizontal, and never
vertical: specialized AT groups of the developing country family can,
and sometimes do, shift the focus of part of their activities om in-
dustrialized country probiems (a case in point is the Intermediate
Tecinology Development Group), while some specialized centres of the
industrialized country family are beginning to work an develeping
country problems (as the Farallones Institute in the US is now doingj;
however, no 'genaral organisation' has yet become a specialized AT
centre, and few if any of the specialized AT centres seem to be in the
process of becoming 'general organisations'.

This broad picture of the structure and typology of the AT move-
ment can be completed by a quantitative estimate of the size of the
two differant AT families in the industrialized countries. Figure 3
shows the breakdown of activities of AT organisations located in the
industrialized cocuntries into three categories: those activities de-
votc4 specifically to develeping country problems, those devoted to
industrialized country problems, and finally those which are common
to both groups of countries, or simply unclassifiable. The figures,
here again, are essentially irdicative, but they do show rather clear-
1y that AT organisations in Western Europe are much more heavily
oriented towards che developing nations than are the AT organisations
of North America. .

THE LOCATION OF APPROPRIATE TECHNOLOGY ACTIVITIES

One of the fundamental aims of the AT movemenit has been to pro-
mote development, and more specifically rural development, in the
pocrer countries of the world. In the industrialized countries, the
great majority of AT organisations are seeking to promote new life
styles which emphasize local self-reliance, community development,
organisational decentralisation and technological autenomy. It might,
therefore, be expected that most AT organisations would be located in
rural areas and small towns rather than in the largest cities. 1In
fact, the opposite is true, and a look at the physical location of AT
organisations suggests that the AT movement is very much a cultural
creation of the world's largest cities, and not a grassroots phenom-
enon stemming from the rural areas and the small towns.
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Figure 5 FOCUS OF ACTIVITIES OF CENTRES IN THE INDUSTRIALIZED COUNTRIES (1977)
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The map of Figure 6 shows the main locations of AT organisations
throughout the world in 1977 (only those locations with two AT organ-
isations or more have been shown). It may come as a surprise to see
that the largest 'AT city' in the world is Washington and its metro-
politan area, closely followed by London, Paris, Manila and Nairobi.
In the developing countries, most AT centres tend to be located in
the capital, which is most often the largest city. There are, of
course, a number of practical reasons for this rather unexpected spa-
tial distribution of AT organisations: large cities are convenient’
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Figute 6 MAIN LOCATIONS OF APPROPRIATE TECHNOLOGY CENTRES IN 1577
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comnunications are easy, the physical infrastructure is generaliy good,
fund raising is easier, and most pecple simply prefer to live in cities
rather than in remote rural areas, Location, however, is also deter-
mined by political structures: decentralised, federally-organised coun-
tries such as the United States or India tend to have a relatively
small proportion of their AT organisations in the capital.

As can be seen from Table 5, a very high proportion of developing
countries AT organisations are based in capital cities, and the contrast
with the industrialized countries is very striking. Another interast-
ing feature is the major difference between the rather centraliced AT
system in Western Europe, and the very decentralised system of Canada
and the United States. These general patterns, which are confirmed by
the complementary data of Table 5 on the decentraiisation and concent-
ration of AT activities, beg a number of questions. Should newly-es-
tablished AT organisations be deiiberataly located in major metropol-
jtan areas? Is apnurban incation a necessary condition for the develop-
ment of such an organisation? Can a centre located in a rural area
communicate effectively with other AT organisations? 1Is access to the
political decision-makers vitally important? For the moment, there
do not seem to he any simple answers, but the very fact that the AT
movement is largely based today in large cities may indicate that this
is indeed thne optimal Jocation for practical operational purposes.

Table 5

SPATIAL DISTRIBUTION OF APPROPRIATE TECHNOLOGY ORGANISATIONS

Percentage of Decentralisation | Concentration

organisations index index

in capital city
Africa & Middle East 67% 8.2 83.7
Asia 44 7.4 61.1
Latin America 63 5.7 70.6
Lurope 42 13.0 63.8
North America 19 24.2 67.8
0ECD Pacific 12 - »
Developing countries 57 7.2 71.0
Industrialized countries 30 17.3 67.6
World average 44% 12.3 69.3

Noteg: The decentralisation index is the ratio between the number of
organisations located outside the capital cities and main
towns, and the total number of organisations. Index 100 =
total number of organisations

The concentration index is the ratio between the number of
locations and the total number of organisations. Index 100 =
total number of organisations.

# Figure not significant owing to the small number of
organisations in the region.

See Appendix 1 for details on methodology ana definitions.
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Chapter 3

THE FIELDS OF ACTIVITY OF APPROPRIATE TECHNOLOGY ORGANISATIONS

While there is today a fairly general agreement as to what cons-
titutes an 'appropriate’ tezchrology (1), Tittle empirical evidence was
available until now on the relative importance of the different fields
of activity of AT organisations. Does the scaling-down of industrial
processes receive more attention than the development of inexpensive
irrigation systems or simple water supply services? How many organis-
ations are working, for instance, in the field of public health or
nutritign? Does the AT movement tend to Focus too heavily cn certain
poepular areas such as sclar energy, or does it represent a welt-bal-
anced research and development effort aimed at meeting the basic needs
of the pcorest people? Which are the regions of the world doing the
largest amount of work on energy or agriculture? Are any important
subjects grossly under-studied and under-funded? The data suppliied
in response to the QECD questionnaire and presented in this chapter
provide an answer to most of ihese questions, and while the picture
does not pretend to be complete, it does give some indications as to
the major probtlems facing the AT movement and the public agencies
which support it financially and politically.

CONCENTRATION AND DISPERSION

Most AT organisations are fairly small organisations (2) and, as
shown in Chapter 2, close to three-quarters of those listed in the
0ECD Directory were less than ten years old in 1977. Growth industries
such as this one generally face a number of familiar problems, one of
which is the tendency to try to do too many things at the same time
and to disperse their efforts over too wide a range of activities.
Is this the case of :the AT movement? Conventional wisdom suggests
that many AT organisations are indeed trying to cover too much ground,
tut the statistical evidence points to a rather differernt and more
complex picture,

(1) See the definitions in the box on pages 10 and 11.

(2} See the data in Chapter 5 (“The funding of appropriate technology
activities") and Chapter 6 {"The staffing of appropriate technologdy
organisations").
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This can clearly be seen from Figure 7, which shows the distrib-
ution of the 277 organisations covered in the DECDC survey in terms of
their number of fields of activity (3). Perhaps the most striking
feature emerging from these itwo charts is the almost identical dist~
ribution in industrialized and developing countries: although the
average number of fields of activity is slightly higher in the indus-
trialized countries (12 against 10), the median numbe- is the same,
anr. the total of ‘highly-focused' AT organisations (i.e. those working
in less than 10 different fields) is similar in both parts of the world
{88 in the industrialized countries, 86 in the developing countries).
The distribution shown here is merely a refiection of the present
structura of the AT movement and its normative value is .imited, in
the sense that it says nothing about the ideal or the optimum number
of fields of activity for a typical AT organisation. However, the
fact that almost half of the 277 organisations covered here are working
in a total number of fields ranging from 3 to 9 suggests indirectly
that this fairly narrow range, determined by the processes of evolu*ion
of the AT movement, is perhaps the one which corresponds best to the
size and capabilities of today's AT organisations.

These two charts also show that the developing countries have a
much smaller number of 'highly dispersed’ AT organisations (i.e. those
working in 30 different fields or more) than the industrialized coun-
tries. Here again, it is impossible to draw any quaiitative conclus-
jons, but it is interesting to observe that six of the most highly
dispersed AT organisations in this group (those working in 40 fields
or more} are all clearinghouses and information networkers, and are
all located in the industrialized countries (4}.

The number of fields of activity quoted by an AT organisation may
give an idea of the organisation‘s effectiveness if it is correlated
with the total number of staff and the budget: an organisation employ-
ing less than ten people, but which claims to be active in 20 different
fields, can gquite clearly devote only a very small part of its activ~
jties to each one, and probably falls below the critical threshold of
gffectiveness in most of them. The responses to the OECD question-
naire suggest that quite a few AT organisations fall inteo this category
and this is one of the big problems several organisations will have to
solve in the next few years.

These data must, however, be interpreted with caution. Many of
the activities carried out by the organisations surveyed here are by

(3) The appruximately 50 possibie fields of activity of AT organis-
ations are Tisted in question 16 of the OECD Questionnaire {see
Appendix 3).

(4) Two typical examples of such corganisations might be TRANET (Trans-
national Network for Appropriate/Alternative Technologies) in the
United States, and GRET (Technological Research and Exchange Group,
formerly known as the Research Group on Rural Technigues) in France.
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Figure 7 DISTRIBUTION OF CENTRES BY NUMBER OF FIELDS OF ACTIVITY (1977)
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nature interdisciplinary and thus fall into several different categ-
ories, which means that dispersion is more apparent than real. This
is the case for instance of organisations working in the field of ru-
ral development =~ a subject which cuts across many areas, from energy
supplies to nutrition, and from food storage to basic education. What
is more, these figures on the dispersion or concentration of activities
do not take into account the time element. Several of the very small
AT organisations are working on what appears to be a rather large
number of subjects, but a c¢loser look shows that the cumulative number
of man-months, or rather man-years of work spent on some of them is
considerable, and gives them a professional expertise which is far in
excess of that of many other apparently more highly focused AT
organisations (5}.

THE 21 MAIN FIEZLDS OF ACTIVITY

Out of the approximately 50 possible fields of activity of AT
organisations, the 21 which received the largest number of quotations
in the responses to the QECD questionnaire are presented by order of
importance in Figure 8 (6). This picture is based on the number of
quotations, and not on the effactive scale (measured in man-months of
work cor budgetary expenditures) of activities in each area. For this
reason, it is not quite as representative as it might be, but it does
give a good idea of the main subjects of interest to AT organisations.

As could be expected, solar energy stands out as the mest import-
ant field of work of AT organisations throughout the world (116 quot-
ations), but the subject is of far greater interest to organisations
based in the industrialized countries than to those in the developing
countries. This apparently very large scale of activities in solar
energy is interesting for a number of reasons, The first is the ob-
vious disproportion between the large number of organisations working
on this subject, and the very marginal importance of solar energy ir
the primary energy supply of industrialized and developing countries
alike. This may be seen as a typically normal phenomenon in the de-
velooment of technoiogy: new technologies are always gquantitatively
unimportant in their early days - witness penicillin in 1940, the

{5) A good example of this is provided by Garg Consultants, a small
Indian AT consulting firm, which in 1977 had a budget of some
$ 5,000 and empioyed only 4 full-time people. Founded in 1974,
this firm embodies dozens of man-years of experience in the scal-
ing-down of industrial processes and is one of the world leaders
in the design of mini sugar mills and small-scale cement plants.

(6) This apparently rather odd number of 21 is simply due to the fact
that two fields of activity - nutrition and husbandry - fall inm
the 20th position.
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Figure 8 THE MAIN FIELDS.
OF ACTIVITY OF APPROPRIATE TECHNOLOGY CEMTRES (1977)
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transistor in 1950 or the integrated circuit in 1960 - but they at-
tract a large number of innovators and entrepreneurs who gradually
build them irto major industries. Solar energy is such a case in
point. But what is interesting about this major emphasis of AT organ-
ijsations on solar energy is not so much its normality as its symbolic
significance. For many AT proponents, solar energy has come to epit-
omize everything that is good abeut AT: it does not pollute, it is
based on an inexhaustible renewable resource, it can operate on a de-
centralised basis, it can be very inexpensive, and it is aimed at meet-
ing one of mankind's most basic needs.

In this perspective, the work of AT organisations on solar energy
has a major symbolic function to fulfil: it is not so much a contrib-
ution to the developmert of an important new technology as it is the
cultural expression of an organisation’s commitment to AT. This prob-
ably accounts to a large extent for the great number of organisations
active in this field, and for the fact that solar energy is very often
the first field of work of a newly-created AT organisaticn. It may
-also be interesting to note here that AT organisations tend to focus
their solar energy activities on the low technology end of the spectrum
(solar cookers, solar dryers, solar heaters) and not on the highly
sophisticated end of the spectrum (e.g. photovoltaic conversion) which
is largely dominated by innovative industrial corporations (7).

The second most important field of activity emerging from Figure
8 is the promotion of small industry. Significantly enough, this is
the main subject of interest to AT organisations located in the devel-
oping nations. Such a strong $howing might be seen as an indirect
reflection of the conventional belief that a country's development is
based to a large extent on industrialization, but a closer look sug-
gests that this work represents much more than an attempt to promote
economic growth through industrialization. Many AT organisations of
the developing countries have played a pioneering role in the scaling-
down and adaptation of industrial processes, and a lot of their effort
in small industry promation is devoted to the revival of traditional
jndustries {e.g. batik in Indonesia, village-level pottery in India)
and the improvement of conventional production technolegies in small
firms. At the conceptual level, this work in small industry promotion
is probabiy the best example of what is generally known as 'intermed-
iate' technology, i.e. a technology which is more sophisticated and
more efficient than 'traditional’' technology, but smaller in scale and
less expensive than the capital-intensive technology of the modern
sector.

{7) Of all the organisations covered in the OECD survey which gave
more specific details about their activities in solar energy,
only one mentioned photovoltaic conversion, as against 16 for
solar cookers and the same number for solar dryers. -
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The very large importance given by AT organisations to solar
energy and small industry promotion can be seen, with the wisdom of
hindsight and statistical evidence, as a rather predictable phenvmenon,
in the sense that these two fields epitomize rather well some of the
basic ideas and principles underlying the AT movement. The third
position occupied by building materiais is by contrast totally unexp-
ected. This is a subject which is not generally associated with AT,
and which was widely beljeved to be a very minor concern to AT organ-
jsations. In fact, the range of activities carried out in this field
js surprisingly large, covering as it does a number of substitutes
for cement and dozens of types of composite materials (soil-cement,
ferrocement, new coating and insulating materials), as well as Tow-
cost machinery for brick-making and earthquake-resistant structures.
This field of building materials is obviously important in its own
right, and a claser Jook at the activities of individual AT organis-
ations shows that several of them have become major innovators in
their own right. It is aiso a field which displays a rather high
degree of organisational maturity compared to other AT areas: commun-
jeations networks are well structured, research feeds relatively well
into development projects, and the subject has attracted the attention
of several leading institutions in the scientific and technolaogical
world (8). Furthermore, it may be interesting to note that in one of
the sub-areas of buiiding materials, namely ferrocement, there is a
highly effective international clearinghouse and information centre
- the Asian Instituts of Technology's International Ferrocement Infor-
mation Centre - which can be considered as a rather good model of the
ways in which new fields of research and axperimentation in AT could
be structured in the next few years.

The next two most important fields of activity listed in Fiqure 8
- cultivation techniques and crop processing and conservation - are
related to agriculture, and the preeminence of agriculture in the act-
iyities of AT organisations throughcut the world is confirmed by the
presence of seven other subjects related to agriculture among this
1ist of the 21 main activities. If anything, this confirms the strong-
1y rural orientation of the AT movement, even if, as shown in Chapter
2, most AT organisations are headquartered in large cities. This in
fact points to what is perhaps one of the biggest structural and or-
ganisational problems facing AT organisations: for a number of pract-
jcal reasons - ease of communications, quality of the local infra-
structures and educational level of their staff - they tend to deveiop
in urban areas, but their cperational activities and philosophical
inclination are heavily oriented towards the rural areas. In this

{(8) E.g. the U.S. National Academy of Sciences or the Massachusetts
Institute of Technology.
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connection, it may be interesting to note that there are at present
almost no attempts to relate this interest in agriculture with the
probiems of the cities: of the 277 organisations figuring in the
Directory, only two mentioned specifically that they were working on
the development of urban agriculture.

1f agriculture taken in the wide sense can be considered as the
most important unifying theme in the activities of AT organisations,
the second place must be attributed to energy. Aside from solar ener-
gy, which tops the list of the 21 main fields of activity, one finds
energy savings, wind energy, water energy and methane. These energy-
related activities generally tend to attract a rather high proportion
of AT organisations based in the industrialised countries, and they
are ratbher less important than industry or agriculture for the organ-
isations based in the developing countries. Their strong showing is
undoubtedly related to the importance of the energy factor in the
growth of the AT movement in the highly irdustrialized countries.

If the very strong interest of AT organisations in the development
of new building materials came as a big surprise, the other big sur-
prise is the poor showing of all the subjects related to public health.
Only one =~ nutrition - figures in the list of the 21 most important
fields of activity, and it occupies the last position; all the others
{hygiene, training of medical personnel, hirth control, promotion of
Tocal medical traditions and health care equipment), with one except-
ion, are in the bottom 25 per cent of the approximately fifty fields
of activity of AT organisations. This rather puzzling phenomenoﬁ is
not due, as one might believe, to a structural bjas in the coverage
of the Directory or the response rates to the 0ECD questionnaire: the
Directory includes a rather high proportion of the main organisations
involved in the promotion of AT for health (e.g. the World Health
Organisatien, “he Appropriate Health Resources and Technologies Action
Group in the United Kingdom, or the People's Hea'" ' Centre in Bangla-
desh). Ir fact, the reason is probably much simpler; the AT movement
as a whole has never really been interested in public health. There
are no doubt rany exceptions te this pattern, but this explanation is
strongly supprrted by the history of the various AT organisations
analyzed he.e.

The poor showing of public health among the various activities
of AT organisations is all the more surprising, considering the major
importance of this issue to developing and industrialized countries
alike: health invariably stands out as a top political priaority in the
public opinion polls conducted in the highly industrialized countries,
and there is ampie statistical evidence to show that in the developing
countries, investments in public health are among the most profitable
from a social point of view, not to speak of their immense importance
to the well-being of the individual. i
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Interestingly enough, public health is probably the field where
AT has the most to contribute, and where Targe-scale and successful
applications of AT are beginning to take place. The social technolegy
now exists to implement low-cost health delivery systems and effective
primary health care services, and the experiences of countries such as
Sri Lanka, the People's Republi¢ of China or Taiwan show quite clearly
chat AT for health is an operational reality. Most of these successful
national experiments in public health were carried out quite indebend—
ently of the activities of specialised AT organisations, and generally
without any reference to the ideas and philosophy of the AT movement.
In this sense, they were an original creation, or rather a reinvention
of AT, and it is possible that in the next few years, the AT movement
as we know it today, with its strong emphasis on energy and agricul-
ture, wiil benefit from the inteliectual and organisational fertilis-
ation of the public and private agencies involved in promoting AT for
health.

THE DIFFERENCES BETWEEN INDUSTRIALIZED AND DEVELOPING COUNTRIES

The general picture of activities of AT organisations as it
emerges Trom an analysis of their main fields of work can be refined
by a closer look at the full range of their activities. Figure §
summarizes all the data provided in the responses to the 0ECD question-
naire. What is shown here is each of the fifty or so different fields
of activity of AT organisations. These activities are ranged in two
categories: the 'general' fields of activity (i.e. broad subject areas
such as energy, industry or agriculture), and the 'specific' fields of
activity (i.e. the different subgroups of each general field). The
Flace of each activity in this figure is determined by two parameters:
the percentage of organisations in the industrialized countries work-
ing on this activity, and the percentage of organisations working on
this same subject in the developing countries. This presentation,
which is based for the sake of clarity un a log-log scale covering
two pages, present: in a graphical way the relative importance of all
the fields of activity compared to one another, and the relative int-
erest in each one of the industrialized countries and the develeping
countries.

This chart confirms several of the big trends emerging from the
presentation of the 21 main fields of activity in Figure 8: thus the
importance of agriculture and industry, the particular interest of
the industrialized countries in energy and the low priority given by
AT organisations tu public health. It alsc confirms a number of more
specific points: selar energy and energy savings, for instance, stand
out very cleariy u4s subjects of much greater interest to AT organis-
ations based in the industrialized countries than to those of the

developing world.
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What is, of course, more interesting than the visual confirmation
of patterns which are by now well-known is the new information such a
chart can provide. Two lines of analysis can be used here. The first
focuses upon the majer differences, expected or unexpected, between
the two major regions of the world. The second focuses upon the rank-
ing of the different fields of activity relative to one another.

1f major differences between industrialized and developing coun-
tries are to be expected, given the rather different nature of the
economic and social problems facing each group, similarities arc more
surprising, and this chart shows an unexpectediy high convergence
betwean the interests of AT organisations in the industriaiized coun-
tries and those in the developing countries: of the nine general fields
of activity., seven fall exactiy on, or very close to, the line of
equal interest to both groups of countries, and the only one which is
significantly out of line is energy. AT organisations in the develop-
ing countries do have a somewhat higher interest in education, while
those in the industrialized countries are somewhat stronger in housing
and infrastructures, but the general picture emerging from this chart
is the rather high degree of unity of the AT movement throughout the
world.

Turning to the specific fields of activity {(marked as dots in
Figure 9), one can cbserve that the greatest divergences between in-
dustrialized and developing countries are usually to be found in the
activities which are of rather small importance to the AT movement as
a whole: this is the case, for instance, of water desalination, Hydro-
ponics, aquaculture, architecture and alternative institutions, which
are of much greater interest to AT organisations located in the indys-
trialized countries, but which as @ group do not attract the attention
of more than 12 per cent of al! the AT organisations throughout the
worid.

Some subjects are guite naturally of greater interest to AT organ-
ijsations working in the developing countries. This is the case, for
instance, of handicrafts, agricultural tools, the training of adults
or small-scale metal working. But what is rather more surprising is
that several subjects which, on the face of it, appear as particularly
important to the developing countries, are subjects where AT organis-
ations from the industrialized countries are particularly active.
Typical examples of this unexpected specialization include the scaling-
down of industrial processes, fishing, road construction and pest con-
trol. This situation, far from being a statistical accident, is a re-
flection of the fact that many AT institutions in the industrialized
countries are working primarily on developing country problems, and
thereby beTong to what we have called in Chapter 2 the developing
country family of AT organisations.
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Figursa 9 RELATIVE IMPORTANCE OF FIELDS OF ACTIVITY
IN INDUSTRIALIZED ANG DEVELQPING COUNTRIES
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Figwe 8  (Cont'd)
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The ranking of the general fields of activity coafirms the relat-
jvely minor importance of health: only 30 per cent of the AT organis-
ations throughout the world are currently working on this subject.

The orly general field which ranks lower is environment, but this is
a rather new subject, and one which might more rightly be put in the
category of specific fields of activity. In the latter group, a
number of fields occupy an unexpectedly minor position: this is the
case, for instance, of credit and lending systems - a critically .
important problem in the diffusion of AT - and of all the subjects
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related to public health (nutrition, hygiene, training of medical
personnel, health care equipment). Another interesting case is that
of sanitation, on which only 5 per cent of the AT organisations are
currently working. This might be seen simply as a result of the low
importance attributed to public health, but this poor showing is never-
"theless rather surprising, considering the very large number of AT
organisations active in all the fieids related to water: sanitation

is & public health problem, but has very direct relationships with
water supply, and more generally with the management and use of water
resources. A somewhat similar case is that of nutrition: this is also
a public hkeaith problem, but its relative neglect by AT organisations
(Tess than 20 per cent of them are active in this field) stands in
sharp contrast with the very large amount of attention given to agri-
culture in general, and all the fields related to agriculture in part-
icular (agricultural tools and machinery, crop processing, new cult-
ivation techniques, new types of crops).

THE REGIONAL DIFFEREMNCES

The basic distinction made in the previous section between AT
organisations based in the industrialized countries and those tocated
in the developing countries is useful in pinpointing some of the main
differences and similarities between these two components of the AT
movement. It wouid, however, be a mistake to view these two components
as fundamentally different: both of them are the expression of a sim-
ilar movement of ideas, or general philosophy, which is gradually
reaching all parts of the world, rich or poor, over-developed or under-
developed. This distinction, furthermore, does not tell us anything
about the major differences between the big regions of the world: the
AT movement in North America is structurally rather different from the
AT movzment in Western Europe, and the differences between Latin Amer-
ican and Asian organisations are at least as great as those between
industrialized country organisations and developing country organis-
ations.

The general picture presented above should, therefore, be correct-
ed, or at least made somewhat more expli&it. This has been done here
with the help of two figures (Figure 10, covering the industrialized
regions of the world., and Figure 11, covering the developing regions)
which show the importance of the general fields of activity of AT or-
ganisations in each part of the world relative to the world average.
These regional 'temperature charts' can be used as a broad indicator
of the relative strengths and weaknesses of AT organisations in dif-
ferent parts of the world, but their normative value should not be
unduly emphasized: the yardstick, or basic index, used here is the
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Figure 10 RELATIVE RPORTANCE OF MAIN FIELDS OF ACTWITY

IN THE INDUSTRIALIZED COUNTRIES IN 1977
(World average = 1040)
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worid average, and not, zs with a thzrmometer, a 'correct' or ‘normail’
temperature. What they simply show is how different any one region of
the worid is compared to the rest of the world, or rather to all the
other AT organisations in other regions.

Figure 10 shows the relative impoftance of the general, or main,
fields of activity of AT organisations in Europe, North America and
the OECD countries of the Pacific (Australia, Japan and New Zealand).
This third group is presented here for the sake of comprehensiveness,
but the figures concerning it are not fully representative, owing to
the rather small number of organisations {8 in all) covered for that
part of tne world in the OECD survey. Of all the regions of the waorld,
Furope is the one which comes closest to the world average, or line of
normality. By comparison with North America, three of the most strik-
ing features are the relatively minor importance of agriculture (or
primary sector, co use a slightly broader concept), a fairly strong
showing in public health, and the rather limited interest in environ-
mental problems. If the interest of European and North American AT
organisations in energy is quite predictable, given the very high '
importance atfributed to¢ this topic by the AT movement as a whole,
the strength of North American organisations in agriculture is some-
what more unusual, especially in view of the fact that the AT organis-
ations in that part of the world, as shown in the previous chapter,
have only a ratner small interest in developing country problems.

In fact, this strong showing in agriculture can probably be viewed as

a very direct manifestation of the 'new ruralisam' (&) of the North
American AT movement, with its search for new life styles, its concern
for environmental matters and its emphasis on renewable resources.

In this connection, it may be interesting to note that in the AT field,
2ag in many other areas, ideas tend to travel from West to East: new
1ife styles and new concepts developed in California gradually spread
to the East Coast of the United States, and reach Western Europe a few
years later. In this perspective, one can probably anticipate a strong
surge of agriculture-related activities among the AT organisations of
Western Europe in the next few years.

Of the nine major fields of activity, the one which ranks lowest
in North America is health. What is rather interesting about this is
that the United States is probably the country where the pubiic debates
about health services, the cost of hospitals and the mission of the
medical profession are the most intense. It is also the country where
some of the most deeply critical assessments of current health de1ivéry

(9) On this subject, see for instance William N. E1lis, "The New
Ruralism: The Post-Industrial Age is Upon Us", The Futurist,
August 1975, as well as the Qctober 1980 issue of the French
review Autrement on "Technologies Douces” ("Soft Technologies”).
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services have been published - and widely read (10). Yet this very
wide interest in health has clearly not yet reached the AT movement
in Morth America, and particularly in the United States, and this is
certainly one of its great weaknesses at present.

The picture of AT activities in the developing regions of the
world, as it emerges from Figure 11, shows a number of interesting
pattarns. The most conspicuous is undoubtedly the very different
shape of the temperature charts in each of the three regions: the
differences between these three regions are far greater than those
between the industrialized countries on the one hand, and the develop-
ing countries ¢n the other.

Energy is a field where both Asia and Latin America are well be-
low the world average. In the field of health, Africa, contrary to
what was assumed, is a very poor performer, while Asia is undoubtedly
the world Teader. This very strong showing of Asia in health is of
course purely quantitative: what the figures indicate is simply that
a much higher number of AT organisations than average are working in
this area. &8ut interestingly enough, this quantitative picture is
confirmed by the availabtle qualitative information: AT organisations
in Asia are doing a lot of very good work in such fields as the reviv-
al of local medical traditions (e.g. ayurvedic medicine in India}, the
development of low-cost health delivery services (Sri-Lanka), the pro-
duction of inexpensive pharmaceutical products (Bangladesh) or the de-
velopment of very low cost training packages for hsalth personnel
{Indonasia).

Differences in the field of education are rather striking: Latin
America is very closa to the world average, Asia well below it, and
Africa exceptionally high above it. The rather weak effort of Asian
AT organisations in this field may be due in large part to the fact
that most countries in the region already have a highly developed
public eduzation system (the literacy rate in countries such as Sri
Lanka and the Philippines is above 90 per cent), which obviates the
need for a complementary effort on the part of AT organisations. What
js particularly striking about the African case is that the very large
and innovative effort of AT organisations in education is matched by
an equally impressive and original effort of Ministries of Education
in informal and non-formal education. In many countries, notably in
the Sahelian region, these Ministries have become major proponents and
innovators in the application of AT to education (11) and would undoubt-
edly have to be listed in an updated Directory of AT organisations.

{12) See for instance Ivan I1lich, Medical Nemesis, The Expropriation
of Health, Random House, New York, 1976.

{11) On this subject, see in particular Francis J. Lethem, "Basic
Education®™, in C. Weiss and N. Jéquier (eds.}, Technology,

Finance and Development, The World Bank, Washington (forthcoming).
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In the environmental field, Africa is only s$lightly above the
world average, but scores far better than Europe. One may wonder here
whether this rather strong interest in environmental problems which
may seem surprising considering the wmajor economic and social problems
facing the African nations, is not an indirect reflection of the fact
that the world's main environmental agency, the lnited Nations Environ-
ment Programme (UNEP)} is located in Africa, and also happens to have
a very strong interest in AT.

The weakness of both Latin American and African AT organisations
in housing is somewhat puzzling. Not only because of the obvious
magnitude of the housing problems in these regions of the world, not-
ably in their urban areas [the rate of demographic grawth in several
very targe cities is well above 5 per cent a year), but also because
several AT organisations are known to be doing some rather innovative
work in this field, notabiy in Latin America. This is the case, for
instance, of E} Salvador's Foundation for Development and Minimum Hous-
ing, or Nairob?! University's Housing Research and Development Unit.

A1l three developing regions of the world are well below the world
average in the Tieid of infrastructures and services {roads, teieco
munications, transportation systems, credit and lending systems, et
This group of activities is extremely wide, but its uniformly poor
showing in all parts of the developing world suggests rather clearly
that this is a field which has not attracted the attention it deserves.
A number of reasons may account for this. One is the fact that infra-
structures and services af this kind are generally the responsihility
of the government: AT organisations do not build roads, even if many
very appropriate technologies can be used in road construction, and
virtually all the significant work on Jow-cost telecommunications is
done by private industrial firms (development of new hardware)} and
public telecommunications agencies‘(Ministries of Post and Telecom-
munications}). Another reason is that, with a few exceptions, the
development of such infrastructures calls for very substantial invest-
ments, which are quite out of line with the financial capabilities of
a typical AT organisation. A third reason may well be the very large
amount of time thai elapses between investments in this field and the
beginnings of an economic pay-off, and the lack of visibility of the
direct and indirect benefits accruing from such projects.

Whatever the reasons, the whole field of infrastructures and
services stands out as a rather neglected subject among the main
concerns of AT organisations in the develaping world. This situation
is very similar to the one which was noted earlier in the field of
public health, but the parallel that can be made between these two
fields of activity goes further. One can observe, for instance, that
civil works construction {essentially the building of roads and canals)
is one of tne fields, like public health, where some of the most SGanov-
ative experiments have been made in the app]ication of appropriate

m=
C.

).
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labour-intensive technologies, and where the organisational technology
for carrying out such projects is the most highly developed (12}.
Civil works, like public health, is alsu one of the fields where these
experiments were carried out not at the instigation of AT groups, but
under the direct sponsership of development agencies (international
development banks and Ministries of Public Works) which are not general-
1y associated with the AT movement and its ideas. If anything, this
suggests that AT organisatiens are not the only source of ideas and
experiments in tha field of AT, and that some of the most innovative
organisations from an operational point of view are to ba found out-
side the AT movement altogether.

THE PATTERNS OF INTERNATIONAL SPECIALISATION

In the industrial field, all countries are not egual, and the
technological leadership of a few nations in some areas is a fact of
life - witness the strength of the American computer industry, of
Japanese firms in the consumer electronics business or of German in-
dustry in machine tools. The same phenomenon is beginning to appear
in the field of AT, but like leadership in the industrial field, it
results less from conscious decisions on the part of individual ergan-
jsations or from the natural endowments of a particular country, as
from a complex interpiay between chance, traditions, the interests of
individual entrepreneurs and the collective strivings of a society.

Measuring the level of specialisation of different countries in
tha field of AT cannot be done with the usual yardsticks such as world
market share, export performance or the rate of growth of individual
firms. A rather good, although far from perfect, substitute for these
yardsticks is the relative size of a particular AT activity in a given
country compared to the world average. Size is measured here in terms
of the number of organisations working on that subject in the country
under consideration. This 'index of specialisation® is purely guant-
itative, and does not tell us anything about quality, but there are
some strong indications that quantity and quality are not totally un-
related.

The specialisation indexes for fifteen different countries are
presented in Table 6. Are included in this table all the fields of
activity in which each country is doing 50 per cent more work than
the world average {i.z. the index is equal or superior to 1.5}.
Although the coverage of this table is rather narrow - 15 countries
out of a total of 77 represented in the Directory - these 15 countries

{12} For a good description of the state-of-the-art in the applications
of AT to civil works construction, see for instance Labor-Based
Construction Programs - A Planning and Management Handbook, The =
World Bank; Washington, 1980.
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represent 60 per cent of the total number of AT organisations figuring
in the Directory, and they are the only ones in which AT activities
show a significant degree of specialisation.

Table 6
MAIN AREAS QF SPECIALISATION IN APPROFRIATE TECHNOLOGY 0F SELECTED COUNTRIES

Index of specialisation

United Kingdom
Feod and agro-industries
Hydroponics
Muscular energy
Health care equipment
Training of medical personnel
Forestry
Means of transportation
Pest control
Nutrition

United States
Biomass
Architec.ure
Urbanism
Alternative institutions
Aquaculture
Land reform
Energy savings

India
Muscular energy 2
Textile industry 2.
Methane 1.
1.
1.

RO N
P
N~ DO W R~

bt et b e et N
« o+ o8 ox e a
AR ~~o

Foresiry
Wind energy

OO N

Australia
Methane 1
Solar energy 1
Wind snergy 1
Building materials 1
indonesia

Handicrafts 2
Nutrition 2
1
1

Small industry promotion
Water energy

Netherlands
Local medical traditions 6
Hygiene and disease prevention 3
Small metal working industries 2.
Wind energy 2

Philippines
Small industry promotion 2.
Training of adults 2
Agricultural machinery 1
Methane 1

Sri Lanka
Local medical traditions 5
Nutrition 2
Building materials 2
Wind energy : 2
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Table 6 (Cont'd)

Index c¢f specialisation

Switzerland

Methane 2.0

Health care equipment 1.8

Local medical traditions 1.8

Training of adults 1.8
Kenya

Birth control 6.1

Urbanism 3.2

Hygiene and disease prevention 3.1
France

Aquaculture 2.1

Architecture 1.6
Germany

Agricultural machinery 2.3

Wind energy 2.3
Canada

Water desalination 6.7
Colombia

Wind energy 2.3
Ecuador

Animal husbandry 3.4

Note: See Appendix 1 for details on methodology.

The first and perhaps the most striking factor emerging from
this table is that three countries with the largest number of fields
of specialisation, namely the United Kingdom, the United States and
India, are precisely the three 'Big Powers' in the AT field. While
it stahds to reason that a country's reputation and visibility in the
AT field is linked with the overall level of its activities in AT,
the correlation which appears here between the degree of specialis-
ation and a country‘'s widely acknowledged standing as a worid Teader
in AT is somewhat more unexpected. A number of explanations can be
envisaged. One is that the overall effectiveness of a country's
effort in the AT field depends not only on the absolute size of this
effort (small countries generally do much less work in AT than very
large countries), but on its concentration on very specific targets.
This indirectly suggests that there is a minimum threshold of effic-
iency: countries, or for that matter AT orgénisations, which are
working on too large a number of subjects, are probably less good
innovators in AT than those where the national AT effort is more high-
ly focused. 1In this connection, it may be useful to recall here the
discussion in Chapter 2 on the level of concentration and dispersion
in the activities of individual AT organisations.

Anather reason for this preeminence of the Big Powers among the
group of countries with a relatively high degree of specialisation in
AT activities could simply be the maturity of the overall AT effort
in these countries: as a country expands its activities in the AT *
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field, these tend to become rather more specialised, as the organis-
ations involved begin to know what sort of work they do best and learn
how to move out of those fields in which they have no particular comp-
etence. A confirmation of this explanation can be given by a compar-
json between the United Kingdom and France: both countries have ap-
proximately the same number of organisations represented in the
Directory {18 for the United Kingdom, 15 for France} as well as a
fairly similar population and gress national product. France's AT
organisations are for the most part very young, while several of the
British ones are among the oldest in the field. And interestingly
enough, France has only two clear-cut fields of specialisation, as
against aine in the United Kingdom. Mexico and the Philippines are

a similar case in point: they are roughly comparable in terms of
population and number of AT organisations, but the Philippines, which
has been very active in the AT field for a number of years, has four
clear-cut fields of specialisation while Mexicc deoes not have a

single one.

The data from Table 6 suggest another importaﬁt pattern, namely
the existence of a re]ationship'between a country's specialisation in
the AT field ard its overall industrial and technological traditions.
The strength of the AT organisations based in Switzerland in the field
of health care equipment and the promotion of local medical traditions
js probably related in some way to that country's recognized supremacy
in the pharmaceutical field, and the major interest of Dutch AT organ-
isations in wind energy is quite probably a carry-over, conscious or
unconscious, of several centuries of work in this particular field of
technology. These patterns of specialisation, it should be added,
also reflect to some extent each country's social problems and indus-
trial priorities. The case of Kenya is a good illustration of this:
jts AT organisations give a quite exceptional attention to birth
control and to hygiene and disease prevention, and this is the coun-
try which has the highest rate of population growth in the world.

If the fields of specialisation of each country are influenced
ts & certain degree by local seocial prdb]ems, historical traditions
in technology or current industrial structures, this is certainly not
the only factor determining the orientations of that country's AT
organisations: the patterns of specialisation are also the result of
deliberate development policies carried out by the AT organisations
themselves. However, even if one attributes a rather large importance
to free will, or rather to the conscious strategies of AT organisations,
some of the patterns of specialisation emerging from Table 6 are never-
theless rather surprising. Why, for instance, should the United King-
dom be doing so much work on forestry? Or the United States in arch-
itecture? Or the Philippines in the training of adults? If India's
interest in muscular energy appears rather logical, that of the United
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Kingdom does not. And the major differences between the Philippines
and Indonesia - two rather similar countries in many other respects -
are equally surprising.

This table on the patterns of specialisation should be read
simply as a statement of fact, and not as an indication of the reasons
why some countries specialise in certain areas and not in others. As
such, it suggests somewhat indirectly which are the fields in which
some countries are particularly strong and probably gives a fair idea
of where some of the hest work in each of these fields of AT is car-
ried out throughout the worid.

This picture can be compiemented by a more macro-economic look
at the efforts made by AT organisations to develop new technologies
which are tailered specifically to certain climatic or geographic
regions. One of the tenets of the AT movement has always been that
technology should be appropriate to the local c¢limatic and geographic

environment. Leaving aside a few obvious generalisations - wind
energy, for instance, is a totally inappropriate technology in the
tropical rain forests - the concept of appropriateness to c¢limatic

and geographic conditions is rather difficult to define. In the QECD
guestionnaire, organisations were asked to mention whether they were
trying te develop new technologies which were specifically tailored
to these climatic and geographic parameters, and if so, to what part-
icular types of environment these technologies were especially well
adapted.

Table 7 shows for each of the five big climatic regions of the
world the number of organisations which are working on the development
and diffusion of new technologies which are specifically tailored to
the particular conditions prevailing in that region. What is perhaps
more significant than these absolute numbers is the size of this
climatically-oriented AT effort relative to the size of each area: as
can be seen from the fiqures of the second column, the tropical dry
regions {essentially the grassland and savanna areas of the world)
are those which receive the largest amount of attention on the part
of AT organisations. This indicator can be complemented by two other
sets of figures, the 'index of specialisation' (column 3) and the
'index of general interest' (column 4). These figures confirm that
the tropical dry regions are indeed the ones receiving the largest
amount of relative attention on the part of AT organisations or, to
put things differently, that AT organisations located in these regions
are those which are the most conscious of the need to tailor technology
to the lacal climatic and geographic conditions.
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Table 7
CLIMATIC AND GEOGRAPHIC FQCUS OF APPROPRIATE TECHNOLOGY ACTIVITIES

Total number Number of Index of Index of
of organisations | specialisation | general

organisations| per million interest

sq.km.

Arctic & cold regions 12 0.6 0.3 1.0
Temperate regions 51 1.9 0.9 0.9
Tropical humid regians 57 2.9 1.4 1.3
Tropical dry regions 70 4.7 2.3 1.9
Arid & semi-arid regi?ns 74 1.8 0.9 0.7

Note: See Appendix 1 for definitions and details on methodology.

Whether this attention to local climatic conditions can be trans-
Tated in practice into new technologies that are somehow different
from those used in other regions of the worid is of course another
matter. ihese figures do however suggest that the AT movement i3
making a much greater effort than was generally believed to take these
climatic and geographic parameters into account when developing and
diffusing new technologies.

This general picture of the ¢limatic and geographic orientation
of AT activities can be completed by a more detailed analysis of one
of the main climatic areas of interest to AT organisations, namely
the arid and semi-arid zones. Table 8 shows for each of the big
regions of the world the number of AT organisations focusing on arid
and semi-arid zone probliems, the relative number of such organisations
in each part of the world, and the degree of interest of these organ-
isations im developing technologies which are particularly appropriate
to these zones.

Table 8
APPRGPRIATE TECHNOLOGY ORGANISATIONS WITH A FOCUS ON ARID AND SEMI-ARID ZONES
Total number Number of Index of Index of
of organisations| specialisation | general
organisations | per million interest
sg.km.
Africa 22 1.7 1.0 6.5
Asia il 0.8 0.4 0.5
Latin America 6 2.0 1.1 1.3
Europe 23 23 13 11
Noerth America 6 1.6 0.9 2.4
Australia & Pacific 2 0.3 0.2 0.6
Developing countries 39 1.3 0.7 0.6
Industrialized countries 31 2.8 1.5 3.6
World 1 76 1.8 1.0 1.0

Note: See Appendix 1 for definitions and details on methodology. °
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This table shows, somewhat unexpectedly, that AT organisations
in the industrialized countries have a comparatively much higher int-
erest in arid zone technology than the organisations located in the
deveioping nations. Conventional wisdom would suggest the opposite
pattern: most of the world's arid and semi-arid zones are after all
in the developing regions of the world. What is alse particularly
interesting is the exceptionally high level of interest of European
AT organisations in arid and semi-arid zone problems. 'If anything,
this confirms one of the important patterns noted in Chapter 2, namely
the much higher interest of European AT organisations in developing
country problems compared to North American AT organisations. What
is also interesting about this preeminent role of European AT organis-
ations in arid zone problems is that it shows both the world-wide
nature of the AT movement, and the importance of the technological
cross-fertilization between industrialized country organisations and
developing country organisations.
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Chapter 4

THE TYPES OF ACTIVITIES OF APPROPRIATE TECHNOLOGY ORGANISATIONS

The general picture of the main fields of activity of AT organis-
ations given in the preceding chapter has shown some of the main
thrusts of the work of these organisations throughout the world, but
does not tell us anything about the ways in which they carry out this
work. Some AT organisations are essentially information netwerkers,
others are more interested in the development of new hardware, and
there are fundamental structural differences between a big internation--
al development bank which indirectly promotes AT in the course of its
project-lending activities, and a specialised AT group which views it~
self primarily as a political lobbyist. Some AT organisations are
highly specialised as far as types of activities are concerned, but
most of them are involived in a rather large range of activities, from
research and development (R & D} to the testing of new equipment, and
from information networking to technology extension. The present chap-
ter will try to measure the relative importance of these different
types of activities and provide an answer to several basic questions
facing the AT movement today. Do the industrialized countries, for
instance, tend to be much stronger in the R & O field than the devel-
oping nations? Do AT organisations give too much attention to inform-
ation? Do some countries or some regions of the world specialise in
certain types of activities, or is there on the contrary a fairly high
degree of unity in the means chosen to promote AT throughout the world?
Are some types of activities inherently more costly or more difficult
to carry cut than cthers?

GLOBAL EXPENDITURES ON APPROPRIATE TECHNOLOGY

The AT movement, as noted earlier, is a 'growth industry'. It is
also a new and young 'industry', or social activity, and for this very
reason, is far less highly structured than a conventional academic
discipline or a mature industry. Its patterns of growth and develop-
ment are still very volatile, and for the moment it is impossible to
determine what is the 'ideal' or 'normal' pattern of evolution for an
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organisation interestad in one way or another in the promotion of AT.
Some AT organisations believe that the most critical problem is the
tack of good hardware, and consequently devote a very large part of
their work to the development of new equipment. Others are convinced
that. the real issue is to influence the decision-makers in Planning
Ministries, banks, development agencies and industry, since these are
the p=zopie who in practice have the greatest responsibility in shaping
a country's social and technological future. As for industrial firms,
some got involved in AT as a result of a genuine concern for the corp-
oration's social responsibility, while others simply sensed that AT
was a potentially very profitable line of new business, and consequent-
ly devote most of their work in the AT field to research, marketing
and the testing of new equipment. '

This diversity in motivations accounts in large part for the great
diversity in the types of activities carried out by AT organisations,
and this chapter will try to shed some light on what AT organisations
are effectively doing throughout the world. As an intreduction to
this analysis, it may be useful to put these activities of AT organis-
atiocns in a broader context i iz
of course, is not everything: all industries and all new fields of human
activity start on a very small basis, and the impact of new ideas -
and AT also belongs to this category - does not Tend itself to any
meaningful quantification. Figures are nevertheless one of the many
important approaches to social phenomena of this type, and their use-
fuiness should not be underestimated.

The analysis of the growth of AT activities made in Chapter 2
showed that the total corrected budget of the 277 AT organisations
figuring in the OECD Directory was approximately $ 300 miilion in
1977 (1). Altheough no precise figures are available for later years,
one can estimate that by 1980, these 277 c¢rganisations were spending
in the region of § 600 million in nominal terms, or some 70 per cent
more in real terms than in 1977. These figures do not represent the
totality of AT activities throughout the world, but only those of
organisations listed in the Directory. In order to get a more complete
picture, account should be taken of the work of all the other instit-
utions which either did not reply to the OECD guestionnaire or else
which were left out of the survey altogether.

Putting such figures together is a perilous exercise, and the
reconstructed data on total world-wide expenditures in AT presented
in Figure 12 should be considered as no more than very rough guess-
timates. They do nevertheless suggest a number of important observ-
ations. The first is that the overall level of activities in AT
throughout the world is much higher than was generally believed to

nAd masciima hadn
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(1) See Table 2 in Chapter 2, page 27. -

63



Figure 12 WORLD-WIDE EXPENDITURES ON
APPROPRIATE TECHNOLOGY, 1975 TO 1977
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be the case until now: ever if one admits that the data given in this
figure are 50 per cent too high - which is probabiy not the case -

and that the § 300 million figure given above as the total corrected
budget of the 277 organisaticns figuring in the Directory is somewhat
inflated, AT stands out as a fairly large undertaking., It clearly
falls in the hurdred-million-dollar Teague, and not in the ten-million-
dollar league suggested by the scale of activities of the best known
specialised AT organisations.

The second observation is that AT activities, large as they are,
nevertheless represent a very small share of the world's economic and
social activities., The approximately é 1,000 million quoted here as
the total estimated expenditures in AT in 1977 amount to less than
0.015 per cent of the world's gross national product, and a hundred
times less than total world-wide expenditures on research and develop-
ment.

The third observation is that AT activities seem to be very lar-
gely dominated by international organisations. This is to a large
extent a reflection of the fact that several international organis-
ations have become major innovators in AT - like the World Health
Organisation in the field of health or the World Bank in such areas
as civil works or water supply - but it is also due to the fact that
the AT expenditures of international organisations include a rather
high proportion of development projects calling for substantial invest-
ments. Specialised AT organisations, by contrast, do not finance big
projects and tend to focus on other types of activities such as re-
search, information collection and dissemination or political lobbying.

MAJOR AND MINOR FIELDS OF ACTIVITY

If the rough estimates given in Figure 12 are a useful indicator
of the approximate size of AT activities throughout the world, they
are not very helpful in aznalysing the detailed structure of activities
of AT organisations. Im order to draw a picture of these activities,
it is necessary to revert to the detailed data supplied in the res-
ponses to the OECD questionnaire and try to find out on what types of
work the 277 organisations listed in the Directory are spending their
total AT budget of some $ 300 million.

The breakdown of total expenditures by major types of activities
given in Figure 13 should be read in conjunction with the data of
Figure 14, which give the breakdown by man-months of work: what is
important is not only the total amount of money spent by these 277
organisations on different types of work, but the real Tevel of effort
in each of these activities measured in man-months. Some types of
activity are by nature rather expensive: this is the case, for instance,
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Figure 13 BREAKOOWN OF WORLD-WIDE EXPENDITURES IM
APPROPRIATE TECHNOLOGY BY MAIN TYPES OF ACTIVITY (1977)
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Figure 14 BREAXDOWN OF WORLD-WIDE MAN-MONTHS OF WORK In
APPROPRIATE TECHNOLOGY BY MAIN TYPES OF ACTIVITY (1977)
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of R & D, or technical and financial assistance to other AT organis-
ations. Other activities are, by contrast, comparatively inexpensive
(e.g. political lobbying or policy analysis), and a comparison based
solely on expenditures tends to overstate the relative importance of
the more expensive activities; it also tends to understate the amount
of work carried out in the developing countries which, taken as a
group, have much lower salary levels than the industrialized countries.
For the sake of clarity, and in order to aveid having too great
a number of operational rategories, the various types of activities
of AT organisations indicated in the responses to the QECD question-
naire have been regroupad into the ten broad areas shown in Table 9.

Table 9
THE DIFFERENT TYPES OF ACTIVITIES OF APPROPRIATE TECHNOLOGY QRGANISATIONS

1, RESEARCH AND DEVELOPMENT

2. INFORMATION
- Information and documentation
- Regular publications
- Occasional publications

3. EDUCATION AND TRAINING

4. SUPPORTING SERVICES .
- Testing and evaluation of new equipment
- Pilot production
- Technical feasibility studies

5. USER-ORIERTED ACTIVITIES
- Technology extension services
- Promotion of tocal technological traditions
- Techaology diffusion
- Demonstration and exhibits

6. ASSISTAMCE TO COTHER INSTITUTIONS
- Financing AT activities of other institutions
- Technical assistance to other AT institutions

7. POLICY ANALYSIS
- Policy analysis
- Economic studies

8. POLITICAL LOBBYING
9. COMMERCIAL PRODUCTION
10. MISCELLANEOUS ACTIVITIES

Figures 13 and 14 clearly bring to light the very great import-
ance of R & D in the activities of AT organisations: this subject
accounts for some 27 per cent of the total AT effort throughout the
world (2). Four other subjects fall into this category of 'main’
fields of activity: information (19 per cent of the total), user-

(2) This figure and those that follow it are based on a weighted aver-
age between expenditures (weighting: 1) and man-months of work
(weighting: 2). For more details, see Figure 15 below, -
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oriented activities (15 per cent), education (14 per cent) and sup-
porting services (12 per cent}. Among the 'minor' fields of activity,
the two largest are policy analysis and political lobbying (4 per cent
each), followed by assistance to otﬁer organisations (3 per cent) and
commercial production (2 per cent).

The distinction made here between AT organisations based in the
industrialized countries, those based in the developing countries, and
finally the international agencies, brings to 1ight a number of imp-
ortant features. The first is the great strength of the developing
countries in the field of ® & D: their total expenditures are slightly
lower than those of the industrialized nations, but their manpower
effort, which is a much more significant indicator, is more than twice
as large. Even if one admits that the effectiveness of their research
is somewhat lower than in the industrialized countries, they are never-
theless the leaders, and this clearly invalidates the widely held view
that technolegical innovation in the AT field is Targely dominated by
the industrialized nations. As for international organisations, they
are by far the largest spenders on R & D. This can be accounted for
in part by the high level of their salaries, but even if one makes an
allowance for this distortion, the fact remaing that they are doing
slightly more R & D than all the AT organisations in the industrialized
countries.

A second important feature is the very strong emphasis put by
developing country organisations on the software aspects of AT (user-
oriented activities such as technology extension services and technol-
ogy diffusion) and on supporting services such as testing, pilot pro-
duction and technical feasibility studies. These are the areas where
international organisations appear as a whole to be rather weak, which
is somewhat ynexpected, given the major importance attributed by sev-
eral large international agricultural research centres to technology
axtensicn services and the testing of new equipment.

A third interesting feature emerging from these figures is the
very small importance of commercial produc*ion. While it is under-
standable for international organisations not to be active in this
field, since it is generally contrary to their legal status, the very
iow priority accorded to this type of activity by AT organisations in
both industrialized and developing countries is somewhat more suyrpris-
ing: commercial production is after all one of the main, if not the
main channel of technology diffusion, and one of the central concerns
of AT organisations is to foster the widespread adoption of more ap-
propriate types of technology. This very low rating of commercial
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production can be attributed in part{ to the coverage of the OECD
survey and the consequently small representation of industrial firms
jn the Directory, but the problem probably goes much deeper: by their
very erigins and ideological orientations, AT organisations tend to
be rather uynfamiliar with, and distrustful of, commercially-oriented
activities, and the profit motive is quite alien to their ways of
thinking. While this may be understandable, it is nevertheless rather
paradoxical, considering the very large effort they devote to such
subjects as technical feasibility studies, pilot production, testing
of new equipment, technology extension and, of course, research and
development.

THE REGIONAL DIFFERENCES

This brief overview of the main types of activities carried out
by AT organisations throughout the world should be complemented by a
closer analysis of the work done in the different regions. Figure 15
shows which are the most important fields of activity in each part of
the worid, and summarizes the global data for developing countries,
industrialized countries and international organisations. The weighted
averages between expenditures and man-months of work in each of these
fields in the six regions of the world indicate a number of rather
significant differences.

The first is undoubtediy the very different priority given to R
& D: overall, it ranks as the first field of activity of AT organis-
ations {27 per cent of the total world-wide AT effort), but in North
America it ranks only fourth, and in Africa fifth. . If the weakness
of African AT organisationé'iﬁ the R &4 D field is understandable,
given the overall weakness of R & D in gensral in that part of the
world, the case of North America is rather more surprising. The
United States is the largest R & [ spender in the world, it has the
most highly developed scientific and technological infrastructure and
has an exceptionally large number of research scientists and engineers
(3). One could, therefore, normally expect its AT organisations to be
particularly strong in research and in the development of new technoi-
ogy. The figures clearly suggest that this is not the case. Another
rather surprising finding is the very high priority given to R & D by
AT organisations in Latin America. Here again, one would have expect-
ed a different pattern: Latin America as a whole is not particularly

{3} It may be recalled here that the United S$tates accounts for some
90 per cent of the AT effort in North America (Mexico is included
in the group of Latin American countries}, and that the figures
given here for Morth America are de facto the fiqures for the
United States. -
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Figure 15 MAIN TYPES OF ACTIVITY OF
APPROPRIATE TECHNOLOGY CENTRES (1977)
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strong in R & D, and a much lower ranking of this subject among the
priorities of local AT organisations would have seemed more normal.
What is interesting about these findings is their counter-intuitive
nature: reality is very different from what could be expected from an
fntuitive perception of AT activities throughout the world, or of the
comparative advantages enjoyed by each region of the world.

The second important difference emerging from the data of Figure
15 is the wide discrepancy in the level of information-oriented act-
ivities. Europe and Asfia, as in the case of R & D, are rather close
to the world average, but in Neorth America this subject accounts for
some 26 per cent of total AT activities, as against only 12 per cent
in Africa. Information has always been considered as one of the
centrally important subjects by AT organisations (4), and it usually
ranks as the first priority in a newly-established AT organisation.
While information is undoubtedly important, there is a growing amount
of evidence to suggest that many AT organisations are in fact spending
too much time and money on this field of activity. Furthermore, as
shown in Chapter 7 below, it clearly appears that the lack of inform-
ation is not a significant obstacle to the diffusion of innovation.
The high priority given by North American AT organisations to inform-
ation-related activities may reflect a comparative advantage - North
America is an information-intensive region with highly deveioped
channels of communication - but it is not necessarily the best 'model’
to follow by AT organisations elsewhere. If anything, this priority
could be viewed as a2 relic of the past, and notably of the time when
information was considered to be the main problem facing the AT move-
ment.

The strong emphasis given by Latin American AT organisations to
R & D is matched by a comparative neglect of what might be called the
operational aspects of innovation: supporting services {i.e. testing
and evaluation, pilot production and technical feasibi1ity'studies)
and user-oriented activities {technology diffusion, extension services,
promgtion of local technological traditions and demonstration work)
taken together account for only 20 per cent of all their activities.
The contrast with Africa is quite striking: in that continent, these
two big groups of activity account for close to half the work of AT
organisations. In this connection, Latin America and Africa probably
represent the two most distinct strategies, or 'development models’,
in the field of AT: the first is clearly based on research, and

{4) On this point, see for instance George McRobie, "The Mobilisation
of Knowledge on Low-Cost Technology: Outline of a Strategy", in

N. Jéquier {ed.), Appropriate Technology - Problems and Promises,
0DECD, Paris, 1976. -
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implicity assumes that if more appropriate products ard technologies
can be developed, diffusion will automatically fellow, more or less
as a matter of course. The second, by contrast, puts a very heavy
emphasis on the whole environment of innovation (hence also the great
amount of attention given to education) and assumes that "research
will follow" if the environment is right,.

Among the minor fields of activity of AT organisations, a number
of rather unexpected patterns are beginning to emerge. The first is
the comparatively high share of commercial production in Africa, and
its near-total absence in North America. Here again, the opposite
would have seemed more normal: the United States has a very highly
developed commercial and industrial infrastructure, making money is a
socially acceptable activity, and one would have expected this to
shape the culture and activities of local AT organisations. Clearly,
this is not the case.

A second unexpected pattern is the high importance of political
lobbying in Europe and Asia, and its negligiile role in North America:
Washington is the capital c¢ity with the largest number of AT organis-
ations, and many of them are very active on Lapitel Hill and in the
administration. One would, therefore, have expected political lob-
bying to rank rather high, While it certainly does for the Washington-
based AT organisations, it does not for all the other AT organisations
in North America. Political Tobbying is ore of the essential channels
of comrunication between AT organisations and government. It is also
a major instrument in influencing the decisions of governments in such
flelds as technology, rural develyupment and industrialisation. What
is interesting here is that this type of activity is so much more im-
portant in Asia than in the other regions of the developing worldg.
This might be seen as an indication of a relatively high degree of _
pelitical maturity on the part of Asian organisations, and if not, at
Teast as a recognition of the fact that technological choices are not
so much a technical problem as a political one.

This brief analysis of the major and m*nor types of activity of
AT organisations throughout the world suggests thai there are a2 number
of rather fundamental differences in development strategies and methods
of operation. For the moment it is impossible to determine which is
the most effective strategy or the most adequate way of operating: all
one can do is to take note of these differences, and identify a number
of possible strengihs and weaknesses at the regional level. What is
interesting to observe is that these differences in the types of act-
ivity carried out by AT organisations do not follow the usual dicho-
tomy between industrialized and developing countries: there is no
clear-cut industrialized country model or developing country madel of
activities, but rather a set of regional models which are very largely
independent of one another. European AT organisations, for instante,
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seem -0 have the same priorities as their counterparts in Asia, but
are yory different from AT organisations in North America. As for
African AT organisations, their activities are just about as different
as could be from those of Latin American organisations. These major
differences in types of activities stands in sharp contrast with the
rather high degree of unity noted in Chapter 2 in the fields of act-
jvities of AV organisations: when it comes to subjects of work, there
seems to be a ratker wide consensus throughout the world as to what

is important, and the areas cf neglect (e.g. public health or environ=-
mental problems) are the same in industrialized and developing coun-
tries.

THE COST OF DIFFERENT TYPES OF ACTIVITIES

The very different priorities given by AT organisations in various
parts of the world to each type of activity are difficult to explain,
and with a few exceptions, do not seem to follow a 'logical’' pattern.
There is no obvious reason why African AT organisations, for instance,
should be so active in commercially-oriented activities, or why Latin
American organisations should have put such a heavy emphasis on R & D,
uniike the organisations in the United States and Canada. The explan-
ations one may adduce are essentially speculative, and the only thing
one can meaningfully do at this stage is take note of these basic dif-~
ferences. If anything, these differences probably reflect the fact
that AT is still a very new field of activity with a high degree of
institutional and organisational fluidity: contrary to what happens
in such fields as education, industrial research, social policy or
pubiic administration, there are no clear-cut ‘models' to follow, no
general consensus as to what are the best development strategies, and
not enough experience to serve as a guideline for the future.

The empirical data gathered in the course of the OECD survey of
AT activities throughout the world do, however, give some indication
as to possible areas of specialisatiaon in the future and potential
comparative advantages of developing and industrialized countries.

In Table 10, we have attempted to summarize some of the most signif-
icant data on the relative cost of different types of activities.

This indicator is, no doubt, rather crude, but it suggests two import-
ant conclusions. First, that some types of activity are comsiderably
more expensive to carry out in developing countries {or, conversely,
in industriaiized countries}. Second, that these cost differences are
not necessarily those which would seem logical, given the well-known
factor endowments of both groups of countries and the prevailing conv-
entional wisdom about AT activities throughout the world.
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Table 10
COST-RATIOS OF DIFFERENT TYPES OF ACTIVITIES IN APPROPRIATE TECHNOLOGY

Index
A. Activities with low‘cost~ratio in the
industrialized countries
Policy analysis 0.11
Testing and avaluation .20
Occasional publications 0.33
Commercial production 0.44
B. Activities with low cost-ratio in the
developing countries
Technical feasibility studies 1.46
Technology diffusion 1.57
Technolagy extension 1.83
Political lobbying 2.06
Information and documentation 2.87
C. Activities of similar cost in industrialized
and developing countries
Promotion oaf local technologies 0.85%
Education and training 1.01
Research and development 1.06
Regular publications 1.06
Pilot production 1.30

Note: See Appendix 1 for details on methodology.

The various fields of activity of AT organisations have been div-
ided here into three groups: those which are significantly cheaper to
carry out in the industrialized countries {group A}, those where the
developing countries enjoy a strong cost advantage (group B), and
finally those which have rather similar costs in both groups of coun-
tries {group C). This table Tists most of the fields of activity
symmarized in Table 9 above: the few that have been left out are those
which do not clearly fit into any one of these three categories.

The most significant area in which the industrialized countries
seem to have a very strong comparative advantage is the testing and
evaluation of new equipment. This is an extremely important subject,
even if it accounts for a fairly small share of AT activities through-
out the world: one of the big problems facing AT organisations is the
low reliability of the new types of equipment and machinery they have
developed and tried to diffuse to users. And lcw reliability, as will
be seen in Chapter 7, ranks as one of the majcr obstacles to innov-
ation. Testing and evaluation js an dintrinsically very expensive work,
which cails for a good technical infrastructure and high skills in
engineering {or rather reverse engineering). Quite a few AT organis-
ations in the deveioping world are active in this field, but the total
amount of work done worid-wide is dramatically insufficient. If any-
thing, this clearly suggests that testing and evaluation of new equip-
ment is probably the field in which the industrialized countries in
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general, and their testing laboratories in particular, could make one
of the most siagnificant contributions to the prometion of AT in the
developing countries.

Three of the five types of activity in which the developing coun-
trias seem to enjoy a strong comparative advantage belong to what we
called the infrastructure of innovation, namely technical feasibility
studies, technology diffusion and technology extension services. That
these three activities should be among the least expensive to carry
out in developing countries does not necessarily mean that they should
be a top priority for AT organisations in that part of the world. But
developing country AT organisations which are particularly strong in
these areas (and this is clearly the case for the African AT organis-
ations) arc probably deing the right thing, given the resources at
their disposal.

One of the rather surprising features emerging from Table 10 is
the relatively very Tow cost of information and documentation in the
develaping nations. While it is probably true, as noted earlier, that
AT organisations are devoting too great a share of their work to this
subject, its low cost suggests that AT organisations in the develaping
countries still have a lot to gain from this type of work, notably as
a channel of access to the technologies, ideas and experiences of the
industrialized countries.

If cost differences are rather revealing, especially when they
are unexpected, cost similarities are equally instructive. The most
significant similarity ‘emerging from Table 10 is that concerning re-
search and develgpment. The industrialized countries may have dn
edge over the developing countries as far as the efficiency of R & D
is concerned, but in terms of overall, costs, this activity is not more
expensive to carry out in the developing world. " If these figures are
correct, they can be seen as a Qood justification for the rather heavy
emphasis given by developing country AT organisations to R & D (23 per
cent of total activities, as against 19 per cent on the average in the
industrialized countries). They also indicate that it would make
little sense to concentrate a greater share of the world's AT research
devoted to developing country problems in the industrialized countries,
since these do not enjoy any clear-cut cost advantage.
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Chapter 5

THE FUNDING OF APPROPRIATE TECHNOLOGY ACTIVITIES

In its early days, the AT movement was financed primarily by
donations, charities and non-profit institutions such as missionary
organisations, foundations and universities. Today the picture is
very different, and the patterns of funding of AT activities through-
out the world cliearly indicate that AT has now become a subject of
direct interest to governments, international organisations and priv-
ate industry. This change in the patterns of funding which took place
between the mid-1960's and the late 1970's has been matched by very
significant increases in the absolute level of funding of AT activ-
ities. Yet despite this quantitative growth, funding is widely acknow-
ledged by AT organisations as one of the biggest constraints on their
long-term development. This problem of funding is important for a
number of reasons. The first is that, with a %ew exceptions, AT org-
anisations generally do not have any stable long-term supply of .funds
to carry out their activities, ard have to spend a considerable amount
of effort in fund raising. The second is that the widespread diffusion
of more appropriate types of technology in the next few years is going
te call for very substantial investments in the buildirg.up of new
industries, the development of new types of low-cost public services
and the promotion of less energy-intensive types of agriculture. The
pioneering work carried out by AT groups throughout the world has
shown that in many cases, AT was not simply a good idea, but an oper-
ational reality and a viable alternative, or complement, to the large-
scale capital-intensive technologies that prevail today. The chal-
lenge now facing the AT movement is to make the transition from the
'first generation' of pilot experiments, feasibility studies and
piecemeal innovation, to the 'second generation’' characterised by the
massive diffusion of AT (1).

{1) On this point see N. Jéqguier, "Appropriate Technology: The Second
Generation" in Appropriate Technology - Hearings Before the Sub-
committee on Domestic and International Scientific Planning,
Analysis and Cooperation of the Committee on Science and Technol-
ogy, U.S. House of Representatives, 95th Congress, 2nd Session,
July 25, 26 and 27, 1978, U.S. Government Printing Office,
Washington, 1978. -
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In this perspective, the funding mechanisms of the AT movement
appear to be a particulariy important issue, and this chapter will
seeX to answer some of basic questions concerning the financing of AT
activities throughout the world. Where do AT organisations get their
money from? How stable and how diverse are their sources of funding?
Are the funding mechanisms in the developing countries very different
from those that can be observed in the industrialized countries?

THE GLOBAL PATTERNS OF FUNDING

The available data show that national governments are today by
far the largest single source of funds for AT activities throughout
the world: in 1877, 33 per cent of the total budget of the 277 organ-
isations covered in the OECD survey came directly from governments.

If account is taken of indirect government funding through foreign
aid, international organisations and universities, the share of the
public sector is as high as 50 per cent. By contrast, the funding
from the private non-profit sector (voluntary help organisations,
foundations, charities, donations, etc.), which fifteen years ago was
the prime mover of AT activities in both industrialized and developing
countries, accounts today for less than 19 per cent of the total
budgets of AT organisations.

At the time the QECD survey was carried out, it was known that
governments were beginning to show a strong interest in AT, but the
magnitude of their finéncial contribution was quite unexpected. In:
fact, there are reasons to believe that most AT organisations are
themselves still largely unaware of the fact that national governments
have become the major sponsors of AT, and continue to view their role
as that of independent pressure groups and research centres working
if not against the 'establishment', at least in parallel to it, or
independentiy of it. The figures show very clearly that this image
of the AT movement no longer corresponds to reality: AT is now devel-
oping 'within the system', and not outside of it.

The more detailed picture of sources of funding given in Figure
16 shows that irn addition to governments, there are three other big
groups of contributors to the budgets of AT organisations throughout
the world. First is the money coming from the traditional source of
'voluntary help', i.e. foundations, churches and missionary organis-
ations, private donations and contributions by independent non-profit
associations. Second is the 'self-generated' income of the AT organ-
isations themselves. This includes consulting fees, profits from
commercial or industrial activities, membership fees and subscriptions,
sales of publications, royalties and income from educational and train-

ing activities. The third big source of funds is the United Nations
budget. -
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Figure 16 SOURCES OF FUNDING OF APPROPRIATE TECHNOLOGY
ACTIVITIES iN INDUSTRIALIZED AND DEVELOPING COUNTRIES
AKRD IN INTERNATIONAL ORGANISATIONS IN 1977
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The four other clearly identifiable sources of funds are much
smaller: banks, foreign aid agencies, universities and private indus-
try each account for around 5 per cent of the total budgets of AT
organisations. What is particularly interesting to note here is the
small role played by fereign aid. One of the most widely aired crit-
icisms levelled against AT by some developing countries is that AT is
promoted primarily by foreign aid agenciaes of the industrialized coun-
tries, and not by local innovators, and therefore represents an unwel-
come intrusion into their economic arnd social system. The figures
show that this can hardly be the case, given the small overall import-
ance of foreign aid in the fiaancing of AT activities (4.6 per cent
world-wide, and 8.9 per cent in the developing countries).

It should be emphasized here that the data summarized in Figure
16 represent only the direct sources of financing of AT organisations.
In practice, the patterns of funding are often rather more complex.
Some AT organisations in the industrialized countries, for instance,
work as consultants and advisers for a national foreign aid agency:
this income is, therefore, included in the category of selif-generated
funds, but it comes in fact from the aid agency, which in turn is
financed by the government. In the same way, part of the money rec-
eived from universities by European or developing country AT organis-
ations is, in a final analysis, governmental money, since universities
are funded by naticonal Ministries of Education. In order to be truly
representative, the gliobal picture of the funding mechanisms presented
here should take into account these indirect sources of funds. This,
unfertunately, is very difficult, if not impossible: there are as yet
no standard accounting practices in the community of AT organisations,
many institutions do'notApuBIiéh any detailed financial reports, and
the budgets of several AT groups witﬁout a distinct legal personality
are included in the overall budget of the institution with which they
are affiliated (university, industrial firm or government ministry).

The picture presented here is, therefore, rather rough, and one
should keep in mind the fact that reality is somewhat more complex.
The general patterns, however, are fairly clear. Aside from the major
part played by national governments in the funding of AT activities
in both industrialized and developing countries, a few other important
features deserva to be noted. First is the comparatively high share
of self-generated income and of funding from voluntary help sources
in the industrialized countriss; AT organisations in the developing
countries are by contrast nruch more dependent on government money.
Second is the very small share of industry and universities in the
funding of AT activities in the developing countries. And third is
tha rather unexpected way in which foreign aid money is spent: contrary
to what is generally believed, the foreign aid money channelled by the
industrialized countries into AT activities does not all go directly -
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to local AT organisations in the developing countries. Around 30 per
cent of it goes directly to AT organisations in the industrialized
countries which are working on developing country problems, and close
to 20 per cent goes to international organisations. Ultimately, most
of this foreign aid money ends up in the developing countries in the
form of grants, technical services or new technology, but anly after
this 'transit' through an international organisation or an industrial-
ized country AT organisation.

Banks, like foreign aid agencies, c¢learly belong to the category
of minor sources of funding of AT activities. But what is surprising
is not so much their small share in overall funding as the fact that
they are sufficiently important to be represented in Figure 15 (2).
The emergence of banks, and notéb]y of the big international develop-
ment banks, om the AT scene is an extremely important phenomenon, in
the sense that it represents the critical linkage between the innov-
ative activities of AT organisations and the project-oriented activ-
ities of the financial system. This linkage is one of the main ins-
truments required to make the transition from the first generation aof
pilot experiments in AT to the second generation of large-scale ap-
plications.

THE REGIONAL DIFFERENCES

The global picture of funding patterns presented in the preced-
ing section can be complemented by a more detailed analysis of the
six big regions of the world. This regiyvnal analysis can be carried
out in two steps. The first is a comparison Letween the relative
size of each source of funds in the six regions. These data, summar-
ized in Figure 17, show which are the major and the minor sources of
funding, and give & general idea of the overall balance hetweaen these
different sources. The second step, summarized in Figure 18, is a
comparison between the size of each source of funds in each region
and the overall importance of each source world-wide. This indicator,
presented in the form of a series of 'temperature charts', shows how
each region differs from the world average and brings to light the
critical importance of two or three sources of funds in each region.

The breakdown between different sources of funds given in Figure
17 suggestis two rather different patterns of funding. The first,
exempiified by North American AT organisations, might be described
as highly diversified: the five major sources of funds account for
an average of 10 to 20 per cent of total funding, and there are no

(2) The AT act1v1t1es of the World Bank are included in this Figure
in the budget of the United Nations, and not in that of banks,
since this organisation is part of the U.N. system.
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Figure 17 SOURCES OF FUNDING OF APPROPRIATE TECHNOLOGY
ACTIVITIES IN EACH MAJOR REGION IN 1977
{Pergentage breakdown)
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clearly dominant sources of funds. The second pattern, typical of
Asia and Africa, is characterised by the overwhelming importance of
one particular source of funds =~ in this case national governments
{(3). Latin America and Europe fall somewhere between these two ex-
tremes of diversity and dominance, but are undoubtedly closer to the
North American pattern than te the African or Asian pattern. A comp-
arison between industrialized and developing countries (see the second
part of Figure 17) confirmgthe existence of these two characteristic
patterns of funding: in the developing countries, close to half of

all AT activities are funded by the government, but in the industrial-
ized countries, AT organisations are funded by three main sources of
almost equal importance.

These figures clearly suggest that in the developing countries,
the main driving force behind the AT movement is the government. This
statement, however, deserves some qualifications: macro-economic data
of this kind simply show the global patterns, and do not, of course,
imply that all AT organisations in the developing worid are financed
to the tune of some 50 per cent by their government. WNor do they
suggest that all AT organisations in the industrialized countries are
financed by a wide range of sources of equivalent importance.

A first correction to the general impression given by the data
in Figure 17 can be made by looking at the importance of each source
of funding relative to the world average. This indicator, used in
Figure 18, confirms the strong importance of government funding in
Asia and Latin America, and the weight of self-generated funds in
turope and North America, but what is more interesting is the deviation
from the world average for the other sources of funds, major or minor.

In this cinnection, one of the most striking features is undoubt-
edly the high relative share of foreign aid in Africa and Latin America.
Overall, this is a small source of funds, and in these two regions it
is only the fourth most important source. But compared to the world
average, Latin America and Africa are the two regions where the impact
of foreign aid is the greatest in relative terms. What is also inter-
esting to note is that Latin American AT organisations receive a comp-
aratively large amount of money from banks and from voluntary help
groups, and that the contribution of universities in the developing
world as a whole is uniformly below the world average. By contrast,
universities are above average in all three industrialized regions.

In the industrialized world, the contrast betwezn North America
and Europe deserves to be underiined. Contrary to what is widely
believed, the contribution of voluntary help groups in North America

(3) The figures given here for the OECD countries of the Pacific
{Japan, Australia and New Zealand) are not entirely represent-

ative, owing to the small number of organisations covered in the _
QECD survey.
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Figure 18 RELATIVE CONTRIBUTION OF THE VARIOUS SOURCES OF FUNDING

TO THE BUDGET OF APPROPRIATE TECHNOLOGY CENTRES IN 1977
{(World average = 100)
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Figure 18 (Cont'd)
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is significantly below the world average, and lower than in 5ther
regions of the world, deveioping or industrialized. North America is
above the world average as far as self-generated funds are concerned,
but this source is comparatively much Tess important than in Europe

- contrary to what could have been expected. As for the contributions
of indystry and universities, they are very close to the world average
in Europe, but outstandingly important inm North America.

This picture of the relative importance of the various sources of
funding does not, of ceurse, imply any value judgement. The fact that
government funding, for instance, is so important in Asia is not in
itself a positive or negative factor, but simply a reflection of the
historical evolution of AT organisations in that part of the worid.
These indicators do, however, indirectly suggest which are the sources
that could perhaps be tapped more effectively in the future: industry
could undouvbtedly play a more important role in the development of AT
in Latin America for instance, and the same can probably be said of
banks in Europe, and voluntary help groups in North America.

THE ROLE OF GOVERNMENTS AND FOREIGN AID

Two of the funding sources of the AT movement - governments and
foreign aid - deserve to be scrutinised more closely, the first be-
cause of its effective importance, and the second because of its
assumed importance. As noted earlier, governments are by far the
largest single source of funds for AT activities throughout the worid,
and make a very important indirect con;rfbution through their support
to universities, their foreign aid programmes and their funding of
United Nations agencies. The figures, however, tend to overstate the
role of governments, and it is well to note that there is no simple
linear relationship between the size of the governmenfal contribution
to the budgets of AT organisations and the effective influence of
governments on these organisations. Governm:ants tend to fund the
fairly large AT organisations, and the great majority of the individ-
ual AT organisations receive only a small share of their total budget
from the public sector.

This can perhaps best be understood by looking at the proportion
of the budgets of AT organisations financed by the government in the
different parts of the world, as shown in Figure 19. Of the 277 org-
anisations figuring in the Directory, 155 {56 per cent) receive up to
10 per cent of their budget from national governments, and oniy 44
are financed to the tune of more than B0 per cent by this one scurce.
In other terms, while very many organisations receive some money from

the public sector, only a very small number are totally dependent on
government funds.
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Figure 19

THE SHARE OF GOVERNMENTS IN THE BUDGETS
OF APPROPRIATE TECHNQLOGY ORGANISATIONS
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Figure 13 (Cont'd)
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The distributien is strikingly similar in ali parts of the world:
the largest group, by far, is composed of AT organisations which rec-
eive up to 10 per cent of their budget from governmental sources, and
in each region of the worid, the second largest group is the one loc-
ated at the other extreme of the distribution, and which is comprised
of organisations which receive more than 90 per cent of their funds
fram that source. This second group is much smaller than the first,
but its overall weight is considerable since it includes a high prop-
ortion of fairly large AT organisations.

The influence of governments on the-coperations of AT organisations
is a rather subtle phenomenon which does not lend itself to quantific-
ation. One can nevertheless try to approach the problem in an indirect
way, and look at the number of organisations which receive more than
30 per cent of their funds from the government. This figure of 30 per
cent is no doubt somewhat arbitrary, but probably represents a fairly
good quantitative approximation of the Tevel at which government fund-
ing becomes a decisive element in the policy of an organisation,
World-wide, 35 per cent of the AT organisations receive more than 30
per cent of their funding from this source. North America is the
region which comes closest to this average (38 per cent of the AT
organisations receive more than 30 per cent of their funding from the
government), Africa and Asia are well above it (44 and 43 per cent},
and Europe and Latin America are significantly below it (28 and 25
per cent). These figures thus indirectly confirm the rather heavy
weight of governments in Asia and Africa, and their much more Timited
influence in Latin America and Europe.

The second source of funding which deserves a c¢lose analysis is
fcreign aid. Conventional wisdom has always assumed that foreign aid
programmes were one of the main driving forces in the promotion of AT
in the developing countries, but the figures presented in the preced-
ing sections suggest that this is very unlikely, given the small part
played by foreign aid in the fundiag of AT organisations. A more
precise picture of the importance of foreign aid is provided in
Figure 20, which shows the share of the budgets of AT organisations
financed by foreign aid in different parts of the worid. On a world-
wide basis, 80 per cent of the 277 organisations listed in the Direct-
ory receive less than 10 per cent of their budget from this source,
and only 5 per cent of them receive 80 per cent or more of their funds
from foreign aid. The regional differences are not very significant,
and fit into the expected patterns: the role of foreign aid is smal-
lest in North America and Europe, and larger in Asia and Africa than
in Latin America. There are, of course, a few exceptions to this
general pattern: AT organisations in countries such as Rwanda and
Botswana are significantly more dependent on the funding from foreign,
aid programmes than organisations in the rest of Africa, and a very
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small number of organisations in the industrialized countries (e.g,
the Minimum Cost Housing Group in Canada or the Association for the
Development of African Architecture and Urbanism in Switzerland) are
financed primarily by a national aid agency. As a whole, however,
the role of foreign aid is quantitatively marginal. This is rot to
say that it is qualitatively unimportant: witness, for instance, the
seminal role played by some of the international agriculture research
centres, and notably the International Rice Research Institute, in
the large-scale diffusion of highly appropriate types of agricultural
machinery.

If foreian aid makas such a small contribution to the budgets of
AT organisations, how has it come to assume such an importance in the
mind of critics and proponents of AT? One of the reasons, which is
difficult to document, is that foreign aid may indeed have been much
more important ten or fifteen years ago than it is today, and that
conventicnal wisdom has yet to adapt to changing realities. This,
however, may be no more than an idle speculation, and a more likely
explanation should be sought in the philosophical basis and intel-
lectual origins of the AT movement. In the industriaiized countries,
the concept of appropriate, or rather intermediate technology was
invented, or at least popularised, by E.F. Schumacher in his best
selling book Small fg¢ Beautiful. Mast of Schumacher's demonstration
of the need for more appropriate types of technolugy is based on the
experiences of developing countries and his far-reaching criticisms
of the inappropriateness of the technologies transferred to these
countries in the framework of foreign aid programmes. By extension,
the promotion of AT came to be seen as a foreign aid problem, and the
fact that a growing number of aid agencies were beginning to get in-
volved in the promotion of AT in the early 1970's gave scme credib-
ility to the view that these agencies were indeed the main supporters
of AT organisations in the developing countries.

DIVERSITY AND INDEPENDENCE IN THE SOURCES OF FUNDING

The global and regional breakdown between the various sources of
funding of AT organisations shows which are the main funding patterns
throughout the worlid, but tells us Tittle about the ways in which
individual organisations are financed. The picture presented in the
preceding sections should, therefore, be compieted, and this is done
in Table 11 with the help of two sets of indicators. The first of
these tries to measure the degree of concentration and diversity in
the sources of funding: what is the number of AT organisations which
rely exclusively on 1 single source of funds? How numerous are those
with a highly divorsified system of financial support? Tha second
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Teble 11
DIVERSITY AND INDEPENDENCE IN THE FUNDING OF APPROPRIATE TECHNOLOGY ORGANISATIONS

North s ; Latin
Europe America Asia | Africa America

Only one source of funding 29% 25% 29% 37% 21%
Several sources with one dominant source 9% 12% 11% 14% 10%
Highly diversified sources of funding 62% 63% 60% 497 69%
Total 100% 100% 100% 100% 100%
Ne 'establishment' type of funding 33% 25% % 20% 23%
Only voluntary help 7% % 437 % %
Onily self-generated income 16% 7% 0% 4% 2%
Number of organisations covered 53 60 45 49 39

Note: See Appendix 1 for details on methodology and definitions.

set of indicators is a rather tentative evaluation of the deyree of
politicel and financial independence of AT organisations. Independence
can be measured in three wavs: by the number of AT organisatfons which,
deliberately or not, receive no money from what might be called the
‘establishment' sources (i.e. governments, banks, international organ-
jsations, universities, foreign aid ,rogrammes and industry); by the
number of organisations which are financed exclusively from voluntary
help sources; and finally by the number of organisations which raly
entireiy on self-generated funds.

The great majority (61 per cent) of the 251 AT organisations
covered here are chafacterised by a highly diversified funding syétem
(4), and the relative size of this group is strikingly similar in alN
parts of the world, with the exception of Africa. This pattern of
funding, which is generally the result of necessity rather than delib-
erate choice, is a reflection of one of the most difficult and time-
consuming problems facing AT organisations, namely the need to secure
an adequate and stable source of income. Fund raising has become one
of the most important, if largely unrecognized, activities of AT org-
alisations, and there are strong indications that this problem of
financing does not get lighter when an AT organisation becomes larger
and bett.s, known.

The number of AT organisations which receive the totality of
their income frem a single source is very much the same throughout
the world, with the same sxception of Africa. The rather large share

(4) This table leaves out the 8 AT organisaticns of the QECD Pacific
region as well as 18 organisations in other r2gions which did not
provide any information on the breakdown between their various
sources of funding. -




of African AT organisations falling in this group is due primariiy to
the high number of organisations financed by governments, and this is
yet another sign of the major role played by governments in the prom-
ction of AT in that part of the world. A closer look at the funding
patterns of organisations belonging to the intermediate group - those
with several sources of income, among which one is clearly predominant -
shows that a lot of this subsidiary funding is of a symbolic nature:
money is given to an AT organisation as an expression of interest in
its work, and contributions of this type are seldowm of a long-term
nature.

Measuring the degree of financial and political independence of
AT organisations is at best a risky exercise, but the figures pres-
ented in the bottom half of Table 11 are nevertheless rather reveal-
ing. One interesting feature emerging here is the surprisingiy high
number of Eurcpean AT organisations which do not rely on any 'estab-
lishment' source of funding, and the very low number of such organis-
ations in Asia. The figure for Europe seems to suggest that in that
part of the world, a very substantial share of AT activities are
carried out by organisaticns which view themselves as 'anti-establish-
ment' forces working against the system'.

The AT movement in Europe is also notable for the rather high
proportion of organisations which are entirely self-financed, but the
figures for the rest of the world clearly indicate that AT activities
are still very far from becoming a self-sustaining business. The
role of voluntary help is a rather interesting case: a very large
number of AT organisations receive some funding from this source -
witness the role of the Gandhian movement in India or the Sarvodaya
movement in Sri.Lanka - but this is generally & complementary source
of income, and it is only in Europe and Latin America tkat one can
find more than a couple of organisations relying exclusively on this
type of funding.

If one leaves aside the fairly high number of AT organisations
which are Tinanced by non-establishment sources (23 per cent world-
wide}, the figures given in the second hatf of Table 11 seem tc indic-
ate that for the time being at least, voluntary help and self-gener-
ated income will remain no 1ore than a rather marginal source of
support for AT activities. However, it is well to note that these
two sources can be critically important at certain stages in the
development of an individual organisation: voluntary help is known to
have been at the origin of a number of new AT centres, while commercial
and industrial activities (which account for the bulk of self-generated
income) can be critically important once an organisation has gained a
certain amount of practical experience and begun to find its niche in
tha world of AT (5)}.

{(5) See Chapter 9, "The typology of appropriate technology organis- .
ations” and its presentation of the typical changes in the focus
of activities of such organisations as they become more mature.
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THE BUDGET DISTRIBUTION OF APPROPRIATE TECHNOLOGY ORGANISATIONS

Most AT organisations are rather smaii: the median budget of such
organisations throughout the world is of the crder of § 250,000, and
only 20 of the 277 institutions listed in the QECD Directory have a
total budget above $ 5 willion. The distribution of AT organisations
by size of budget given in Figure 21 shows a number of significant
differences between industrialized and developing countries., The
first is undoubtediy the heavy concentration of the very large AT
organisations in the industrialized world: these are for the most
part international agencies of the United Nations system. Although
they are physically ltocated in the industrialized countries, most of
their activities in AT are carried out in the developing countries,
or related toc develcping country problems. This is th: case, for
instanze, of the World Bank's work on labour-intensive construction
methods or low-cost sanitation systems, of the World Health Organis-
ation’'s programmes on AT for health or of the United Nations Develop-
ment Programme's projects aimed at the promotion of small-scale
industries.

A second feature, which is not totally unexpected, is the much
iarger number of small-budget AT organisations in the developing worid.
This is to a large extent a reflection of the much jower salary levels
prevailing in that part of the world, and not of a smeller average °
number of empioyees per organisation {6).

The budget distribution shown in Figure 21 follows a typical
bell-shaped curve, with a small number of organisations at each ext-
reme, and the bulk of them close to the centre. Here again, this is
a predictable phenomenon which, if anything, confirms that the activ-
ities of AT organisations are not fundamentally different, socio-
logically speaking, from any other type of human activity.

The figures given in Table 12 on the average budget per organis-
ation and the average expenditure per staff member confirm these basic
differences between industrialized and developing countries. What is,
however, somewhat unexpected is the very low expenditure per staff
member in the QzCD countries of the Pacific, and its rather high level
in Latin America. But probably the mosi instructive set of figures
is the ratio between the average budgets of AT organisations in a
given region and the average per capita income in that region. This
ratio is an indirect and rather approximative way of measuring the
real economic cost of the work carried out by local AT organisations.

(6) See Figure 22 in Chapter 6. -
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Figure 21 BUDGET DISTRIBUTION OF APPROPRIATE
TECHNOLOGY CENTRES IN 1977
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Table 12

SIZE OF BUDGETS, EXPENDITURES PER STAFF MEMBER AND COST OF STAFF RELATIVE T0
PER CAPITA GROSS NATIGNAL PRODUCT

Total budgets| Average budget Average budget ratio between
{$ mi1lion) |per organisation| per staff member budoet per staff
(3 million) ($ & per capita GNP
Africa 15.6 0.35 8,715 18
Asia 36.0 0.7% 7,420 37
Latin America 29.3 0.R% 15,730 15
Europe 78.2 1.2¢ 19,290 3
North America 56.6 0.98 23,490 3
QECD Pacific 0.9 0.11 9,000 2
beveloping
countries 80.9 0.83 9,520 24
Industrialised
countries 135.7 1.04 20,670 3
International . .
agencies 78.1 4.59 - -
World 294.7 1.06 17,660 8

Note: See Appendix 1 for details on methodology.

Mast of the income received by these organisations is provided by
iowal public or private sources (e.g. by governments which raise this
money through taxes, or by voluntary grcups which raise it from their
individual members). In developing countries, AT activities are very
much a part of the modern sector, as can be seen from the predominant-
1y urban lccation of AT groaups. the high educational level of their
staff members or the size of their salaries. These activities are
financed, directly or indirectiy, by the sconemic surplus generated
by the population as a whole, i.e. in the final analysis by farmers,
workers and other peopie with a low level of income. This is far
from being an unusual phenomenon, and the same observaticn could be
made for 2 number of other activities, and notably for education er
research and development. But this does suggest that AT activities
carried out in the developing countries have a much higher social
cost {or opportunity cost) than implied by the figures >n the budget
expenditura per staff member. In any event, it is well to remember
that th2 relatively high sociai cost of such an activity tells us
nothing about its social value, and there are good reasons to believe
that the promotion of AT, even if it is costly, probably also has a
very high social value.




Chapter &

THE STAFFING OF APPROPRIATE TECHNOLOGY CRGANISATIONS

Mast AT organisations are fairly small, work in difficuit econ-
amic circumstances, and are widely viewed in the public as the re-
presentatives of a rather marginal couater-culture which shuns profes-
sionalism, high salaries and the trappings of the consumer society.
This image, which some AT groups have themselves deliberately sought
to promote, is not entirely without foundation, but a closer look at
the AT movement as a whole suggests that reality is somewhat different,
bside from a few characteristically 'marginal' groups, most AT organ—'
isations are notable for the high proportion of qualified professionals
on their staff, their comparatively large expenditures per staff member,
and their close links with the 'establishment®. Furthermore, even the
marginal groups are not as marginal as they appear to be. One of the
most striking examples of this is probably that of The Farm, a hippie
community of 1,200 people in Tennessee, which has developed & number
of very low-cost technologies in the fields of health, nutrition and
housing. Hippies are not normally associated with the establishment,
yet several of The Farm's members have worked as consultants on World
Rank projects in South Asia and Central America! )

The analysis of the staffing of AT organisations presented in
this chapter will try to shed some light an the role of professionals
in the AT movement and answer a few basic questions about the cost of
manpower in AT activities. Do professionals cost much more than non-
professionals? Do AT organisations tend to have an inerdinately large
proportion of supporting staff? 1Is the staff structure of AT organis-
ations in industrialized countries very different from that of organ-
isations in developing countries? Do AT organisations in the devel-
oping countries tend to be directed by foreign experts, or are they

on the contrary the expression of a country's indigenous innevative
efforts?
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THE NUMBER OF STAFF MEMEERS

One of the many approximations of the average size of AT organis-
ations is the number of staff members, This is a somewhat more reli-
able indicator than the average budget per organisation, since it
evens out the major differences between industrialized and developing
countries caused by-the much higher salary levels prevailing in the
first group sf countries.

The distribution of AT organisations by number of staff members
shown in Figure 22 shows that there are no signiticant differences
between industrialized and developing countries: in both groups, the
median number of staff members in AT organisations is 15, and approx-
imately half the organisations in each group employ less than 20
peogle. Contrary to what conventional wisdom would suggest, the in-
dustrialized countries have a somewhat higher relative number of very
small organisaticens (i.e. those employing ten people ar less), while
the developing nations have a surprisingly high number of comparatively
large organisations (total number of staff between 50 and 500).

This median nunber of 15 staff members, while statistically infor-
mative, is not an irdication of the ideail size of a typical AT organ-
isation. It can nevertheless be related with the number of fields of
activity of AT vrganisations. Figure 7 in Chapter 3 showed that the
median number of fields of activity of the 277 organisations covered
in the Directory amounted to B. This means - and here again this is
a very rough indicator - that the 'average' AT organisation has ap-
proximately two people working on each subject. This is not enarmous,
tut two man-years of highly qualified professional staff spent en any
particular technical problems is far from marginal, and can in many
cases make a very significant contribution. 1If anything, the compar-~
ison between these two figures - median number of staff members and
median number of fields of activity - suggests that AT erganisations
tend to operate rather Tike small innovative industrial firms, and are
not as highly dispersed as the averags number of fields of activity
would suggest, if considered alone.

Measuring the salary levels in AT organisatfons is much more
¢ifficult than counting the total number of staff members, and in
marny cases is rather meaningless, not only because of the relatively
higa proportion of non-salaried voluntary workers in many of the
smaller organisations, but also because of the major Aifferencas from
one country to another in taxation rates and social security charges.
What also makes for additional difficulties is the fact that in many
of the organ1sat1ons which are not small specialised AT centres, staff
members often devote only part of their time to AT activities.
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Figure 72 NUMBER JF S;I'AF_F MEMBERS IN APPROFRIATE
TECHNOCLOGY CENTRES IN 1977

_Number of centres
40

—

Median . DEVELOPING COUNTRIES

35 =

n

i

6 b

15 -

IQ'—=

I DI

J

Number of
H i il 50 3L} 200 500 1000 2 000 sraif members

50
Median INDUSTRIALIZED COUNTRIES

30 |-

25 -

w -

15

i0 =

L e e o o — i A T e e R B L B U T il T AR S e e

0 10 - il {11} 200 500 " 1 0o¢ 2000 5000
' MNuymber of sioff members

101




The other indicator one can use to measure the cost or personnel
js the average budget per staff member. This figure, obtained hy div-
iding the total budget by the number of staff, is, of course, higher
than the average salary per worker, since it includes overhead costs,
rental of buildings, purchases of eguipment, travel and communications.
What is interesting here is not the absolute level of such figures,
but their relative size for different organisations in different
countries.

The data on average budget per staff member in AT organisations
summarized in Figure 23 show, as éxpected, @ much higher expenditure
in the industrialized countries: the median budget per staff member is
more than three times higher than in the developing countries. The
two distributions are, however, somewhat different at first sight,
but this is due in part to the use of a lggarithmic scale on the vert-
ical axis of the fiqure. What may appear somewhat surprising is the
relatively high percentage (21 per cent) of AT organisations in the
developing countries with a very low budget per staff member (under
$ 2,000). From a closer loock at the organisations falling into this
group, it appears clearly *thLat this low budget is due to the fact that
part of the salaries of the staff is carried on another organisation's
budget {(e.g. a government department or a university) or else to the
voluntary nature of the work undertaken by staff members. One should,
therefore, not be led to believe that some organisations are paying
famine-lzval salaries to their staff!

Figure 23 SHARE OF PROFESSIONALS IN TOTAL STAFF
OF APPROPRIATE TECHNOLOGY CENTRES IN 1977
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THE DEGREE OF PROFESSIONALISATION

An important indicator of the effectiveness of an AT organisation
is the total number of professionals on its staff, and more specific-
aliy the balance between professionals and non-professionals. The
definition of what constitutes a professional is somewhat arbitirary,
and the line between the two categories is not always very clear.

The professional category obviously includes all people with university
degrees, but a number of other people also fall into it: this is the
case, for instsnce, of an AT organisation's managerial staff (which do
not necessarily have academic qualifications) and some of its senior-
Tevel technicians.

If the statistical definitions of these categories vary from
country to country, it is well to note that each organisation's per-
ception of who is a professional and who is not is also very different,
in developirg countries such as India, which have a very high number
of university graduates, one finds many people with degrees working
in positions which are obviously non-professionai, while in countries
with very few academic graduates {(e.g. in parts of Black Africa}, AT
organisations consider as professionals some people who elsewhere
would not normally be classified under such a heading. Because of
the difficulty in drawing the line between these two categories, the
QECD questionnaire deliberately left the definition upen, and each
organisation was simply asked to provide a breakdown between profes-
sicnal and non-professicnal staff without any further explanations or
dafinitions.

This problem of definition may account in part for the apparent
inconclusiveness of the global data summarized in Figure 24. If the
mediar number of professionals clearly appears to be higher in the
industrialized country AT organisations, the overall distribution in
each group of countries is not particularly instructive, except for
the fact that the industrialized countries have a much higher prop-
ortion of AT organisations with a very large number of professionals.

However, if we look at individual countries and the relationship
between number of professionals and average expenditure per staff
member, the patterns become much clearer and bring to 1light a number
of fundamental structural differences within the AT movement. Figure
25 shows for some 23 countries the average number of professionals in
Tocal AT organisations and the average budget per staff member in
these organisations. These 23 countries taken togeiher account for
some 68 per cent of 277 organisations figuring in *he Directory, and
the picture presented here can, therefore, be considered as fairly
representative of the AT movement as a whole,.
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Figure 24 AVERAGE BUDGET PER PERSON IN 1877
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Normally, one could have expected most countries to fall fairly
close to a diagonél line of correlation between the percentage bf
professidna!s and the average expenditure per staff member. In cther
terms, a higher proportion of professionals should correspond to a
higher expenditure per staff member, since professionals are generally
more costly than non-professionals. This figure shows that the pattern
is much me.e complex, and at first sight rather puzi]ing. Why, for inst-
ance, should the AT movement in the Netherlands be apparently so sim-
ilar to the movement in Rwanda or Thailand? Why should two countries
with a rather similar economic structure like Swaziland and Upper
Yolta be located se far apart from one another in this figure? Is it
a mere coircidence that the United Kingdom should fall exactly on the
average line of the developing countries?

A comparison bhetween the percentage of professionals and the
budget per staff member shows that the line of correlation has almost
the same slope in industrialized and developing countries. The cor-
relation, however, is not a simple one-to-one relationship: when the
percentage of professionals doubles, the average budget per staff
member increases by only 20 per cent. This indirectly suggests that
professionals are not particularly costly or, to put things different-
1y, that a very high share of professicnals is not an inordinate1¥

104




Figure 25 AVERAGE BUDGET PER PERSON PER YEAR AND SHARE
OF PROFESSICNALS IN TOTAL STAFF IN SELECTED COUNTRIES
AND GEOGRAPHIC AREAS IN 1977
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heavy burden on the budget of a typical AT organisation. -As could be
expected, the average line of correlation between number of profes-
sionals and budgets per staff member in the developing countries is
located significantly lower tham in the industrialized countries,

In the developing world, the most striking contrast is undoubt-
edly that between East Africa and South Asja (i.e. the Indian sub-
continent): East African AT organisations are characterized by the
small shars of their professionals and a very high budget per staff
member, while the South Asian AT organisations are notable for the
opposite features. These differences are due in Targe part to the
fact that in East Africa, a high proportion of AT organisations employ
a comparatively large number of expensive expatrigte staff; in South
Asia, by contrast, vivrtually all AT orqaanisations are staffed by Tocal
peopie, and the salaries paid to professionals and non-professionals
alike are Tow (1).

The same sort of contrast can be found in the case of two African
countries mentioned earlier, namely Upper Volta and Swaziland: the
two AT organisations in Upper Volta are staffed exclusively by Tocal
Feople or by citizens of neighbouring nations, while the two organis-
ations in Swaziland have a fairly high proportion of expatriate staff,
as well as a large proportion of non-professionals working in product-
ion-oriented activities.

In the industrialized werld, there are a number of equally strik-
ing contrasts: the AT organisations based in Switzerland - many of
which are international agenéies - have an exceptionally high budget
per staff member as well as a very high share of professionals, while
those in the Netherlands have exactly the opposite features. The
high budget per staff member in Switzeriand can be explained in large
part by the high level of salaries in that country, as well as by the
strengath of the Swiss franc relative to other currencies, and notabiy
to the dollar. However, the Dutch guiider is also a strong currency,
and salaries in the Netherlands are high by international standards,
yet the AT organisations in that country have an exceptionally low
budget per staff member. This indirectly suggests that the averaqge
salary levels in a country, or the international value of a currency,
are not the only determinants in the location of a country's AT org-
anisations in Figure 25.

What probably plays a much greater part is the structure and
phitosophy of the AT movement in each country. In Switzerland, a
large share of AT activities is carried out by international organis-
ations which are very much a part of the establishment. In the

{1) In this figura, all ihternational organisations are included
among the AT organisations of the country in which they have
their headquarters.
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Netherlands, by contrast, they are héaviiy dominated by small volunt-
ary groups'1ihked with universities. A large propoartion 27 the mem-
bers of these groups wark only part time on A", and do nct :receijve

any salaries for what is in effect a form of charitable work. In this
perspective, the Dutch AT movement is probably the most 'marginal' of
those in the industrialized countries. Marginality has, of course,
nothing to do with efficiency or originality: it is essentially a form
of financial, institutional and political independence vis-a-vis the
goverament, large industrial firms and foreign aid agencies.

THE COST OF PROFESSIOGNALS AND NON-PROFESSIONALS

Measuring the cost of professional and non-professional staff,
or more specifically the average'budgetary expenditure for each of
these two categories, raises a few conceptual and statistical diffic-
ulties. First is the major difference in the size and nature of AT
organisations: the large international! organisations, for instance,
have a large number of professional and non-professional staff, and
generally offer relatively high salaries; by contrast, the small
voluntary AT groups have a much smaller staff, as well as many vol-
untary and part-time workers who do not receive any direct compens-
ation. This tends to distort in a rather significant way the a:erage
figures on staff expenditures which can be obtained for each of the
big regions of the world, A second difficulty is that non-labour
costs tend to vary rather significantly from one organisation te the
ether, and appear to be particularly h{gh in the newly-established AT
organisations which have to face installation charges, purchase new
equipment and build up their documentation facilities. A third dif-
ficulty is the way in which the OECD questionnaire itself was formul-
ated: the respondunts were asked to provide data about their budgets
and the breakdown of their staff between professionals and non-profes-
sionals, but not about the average cost of staff in each o¢f these two
categories.

Despite these difficulties, it is possible to arrive at a reason-
ably accurate estimate of the cost of professional and non-professional
staff by using a simple linear regression. These data, summarized in
Table 13, cover only the industrialized countries and the developing
countries, and not individual countries or big geographic regions,
since the number of responding organisations in each country and each
region was too small.
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Table 13
THE COST OF PROFESSIONAL AND NON-PROFESSIONAL STAFF

Deveioping Industrialized
cuuntries countries
Average share of professionaTs 1/3 %/3
in total staff
Average ¢ost of a professiona] 3 17,000 £ 27,500
Average cost of a non-professional $ 6,000 $ 20,500
]

The cost differential for a professional between industrialized
and develeping countries clearly appears to be significantly smaller
than suggested by the differences in income levels between these two
groups of countries. 1In fact the rather high cost of professionals
in the developing countries can be seen as yet another indication of
the AT movement‘s linkages with the modern sector: even though most
AT organisations in the developing countries are dealing with the
problems of rural areas and the most underprivileged people in the
urban areas, their staff members belong to an urban elite of highly
educated and relatively affivent people.

In the developing countries, non-professional staff is comparat-
ively inexpensive, and this may account to some extent for.the much

“higher share of non-professionals in the staff of AT organisations in
" ‘these countries. Conversely, the very nigh cost of non-profess{onals
in the industrizlized countries is a very strong incentive for employ-
ing a large propoertion of professionals.

These figures on the cost of ﬁrofessiona] and non-profes%iona1
staff ard the breakdown between these two groups can be related with
the median size of AT oﬁganisations - 15 people in both industrial-
ized and developing countries - to give an idea of the 'typical' or
‘average’ AT organisation. In the industrialized countries, such an
organisation has a totallbudget of around § 380,000 (1977 fiqure) with
ten professional staff members; in the developing countries, it has a
budget cf some § 145,000 with five professiona) staff members. These
figures are mere averages, but they do suggest that the cost of build-
ing up an AT grganisation is very smali, and in any case significantly
Tower than most conventional development projects, and considerably
below the initial investments required to start up an industrial firm.

THE ROLE OF FOREIGN EXPERTS

The data presented in Chapter § on the funding of AT activities
suggested rather clearly that foreign aid, contrary to what is qigg1y
believed, plays a rather marginal role in the financing of most AT
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organisations. Money, however, is not the oniy channel through which
strategy and policy canm be influenced, and the data available on the
staffing of AT organisations can help to sharpen, and where necessary
to correct, the picture emerging from an analysis of the funding
mechanisms, .

The organisations responding to the OECD were not specifically
asked to mention what proportion of their staff were of foreign origin.
However, it is possible to find out, on the basis of direct and in-
direct evidence, what proportion of AT organisaticns in the developing
countries are headed by foreign experts. The evidence comes from a
number of sources. First are the personal relatignships between the
authors of the present study and a large number of organisations fig-
J+»ing in the OQECD Directory. Second is the fact that in the develop-
ing countries of Asia and Latin America, most governmental AT centres
ar= legally bound to be headed by a national. Third is the evidence
provided by the name of the head of each organisation: a typical
English or French first name and family name does not prove that the
person in question is a foreigner, but is a fairly strong presumption
to this effect. Finally, it is known that most international organis-
ations based in the developing countries are headed by a director who
is not a national of the country.

A case-by-case analysis of the 277 organisations figuring in the
0ECD Directery suggests that if the total number of expatriate staff
in the AT organisations of the developing countries is very small, a
far frem insignificant proportion of AT organisations are headed by
foreigners. The number of organisations falling into this category
is around 45 per cent in Africa, 10 per cent in Asia and approximately
12 per cent in Latin America, while the average figure for all devel-
oping countries is around 23 per cent,. Theée foreign directors of AT
organisations belong essentially to three groups: first are the ind-
ividual entrepreneurs, second the heads of international AT groups or
research centres, and third the experts of foreign aid agencies or
missionary organisations. This last category seems to be the largest
of the three, and is particularly important in the African countries.

These figures are not totaily unexpected, given the international
nature of the AT movement and the large amcunt of work done on devel-
oping country problems by the AT organisations of the industrialized
countries. What is particularly interesting is of course the very
high percentage of African AT organisations headed by'foreigners:
this clearly suggests that in that part of the developing world, AT
efforts are greatly influenced by foreign experts, and Teads some
credence to the view that AT is to a certain extent a foreign import
rather than an indigenous crzation.
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Chapter 7

THE DIFFUSION OF ENNOVATION

Most, if not all, of the organisations working in the field of
AT are involved in one way or another in the promotion and diffusion
of irnnovation. The small AT groups active in research and development,
for instance, usually spend a substantial amount of time and money on
the diffusion of their new equipment and new technologies to potential
users. As for the AT groups which are primari.y information network-
ers or political lobbyists, they sperd almost all their time on the
diffusion of knowledge and the dissemination of new ideas, as well as
on the promotion of organisational and technological innovations in
government departments, industrial firms and international agencies.

The promotion and diffusion of innovation, in fact, permeates
practically all the range of activities of AT organisations, from
research and development to information and education, and from user-
oriented activities and supporting services to politvical Teobbying and
commercial production. .For this very reason, it was not singled out
in the OECD qguestionpaire as a separate type of activity, and should
be viewed as a common denominator or general feature of all activities.
This is not to say that all AT crganisatiohs are geared solely to
this one objective: the small specialised AT organisations may indeed
be working primarily on the promotion and diffusion of innovation, but
for a number of other organisations, innovation is a side effect of
other activities or an instrument for wider goals. This is the case
for instance in the international development banks: their central
mission is to finance and carry out well-defined development projects,
and not simply to promote innovation in AT. If a reliable AT i avail-
able, or can be developed fairly rapidly, it will eventually be incer-
porated jnto specific development projects, and these projects will
serve as an important instrument in the diffusion of this new tech-
nology. This, however, is a side effect of projects, and not their
main objective. In the same way, the activities of a testing labor-
atory may eventually result in the widespread adoption of the best
among a wide range of rather similar types of equipment incorporating
a2 very appropriate technology (e.g. low-cost water pumps or inexpens-
ive medical equipment]), but the main aim is to make -comparative tgch-
nical and economic evaluations, and not to promote innovation per se.
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Any discussion of the process of innovation raises the inevitable
question: what does one mean by 'innovation'?. In the pages that fol-
low, the term is taken in a rather wide sense to include any new
technology or new way of doing things. It thus covers both hardware
{equipment, machinery, components, tools and complete systems) and
software {organisational forms, managerial tools, institutional struct-

ures, legal provisions, financial arrangements, information and new
ideas or new concepts). Innovation implies novelty, but novelty
should be considered as something relative: reviving a traditional
technology, as in the case of the ancient irrigation systems in Sri
Lanka or herbal medicine in Mexico, is an innovation even if the
technology itself is very old. In the same way, promoting the dif-
fusion of inexpensive water pumps or simple soiar dryers for agricul-
tural crops can be considered as an innovation if these technologies
are new to their users or to their promoters.

Using the data provided in response to the QECD questionnaire,
this chapter will first seek to identify the major obstacles to the
diffusion of innovation. It will then try to determine what are the
relationships, or correlations, between the various types of obstacles
mentioned by the responding organisations. This analysis will be
fcllowed by a closer 1ook at the instiruments used by AT organisations
to promote the diffusion of their technologies, and the relationships
between the structure &nd sources of financing of AT orgarisations on
the one hand, and their choice of instruments of technology diffusion
on the other. The figures used here are essentially macro-economic,
and deal with rough averages, and for this very reason do not take
into account the specific sicuation of individual organisations.

This limitation should clearly be kept in mind, and it is important
to remember that the generalisations made here do ndt purport to
present a comprehensive picture of the innovation processes in AT:
they are simply one approach among many others to an understanding

of the ways in which AT organisations try to fulfill their innovative
function.

THE OBSTACLES TO THE DIFFUSION OF INNOVATION

Each of the organisations responding to the OECD questionnaire
were asked to identify the main cobstacles they had faced in diffusing
their technoliogies to users and customers (1). The question was
phrased in such a way as to elicit fairly detailed answers while at
the same time leaving the door open to a wide number of suggestions:

{1} See Appendix 3, question no. 20.

111




Figure 26 OBSTACTLES TO THE DIFFUSION OF APPROPRIATE TECHNOLOGY (1977)
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in additon to eleven specific obstacles - which appeared to be part-
icularly important from an earlier analysis of the operations of a few
selected AT groups - the respondents were invited to 1ist in the
‘other' category any other abstacle which, in their experience, had
preven to be particularly impor a.t. Of the 277 organisations figur-
ing in the OECD Directory, 202 (73 per cent of the total) provided a
detailed answer to this question, and their answers are summarized in
Figure 26.

Before analysing these results, a few words of caution are neces-
sary. Questionnaires of this kind provide data which have all the
appearances of objectivity: numbers always Jook more scientific than
general impressions or value judgements. When dealing with an issue
as complex and subjective as the chstacles to the diffusion of innov-
ation, one can obtain very precise figures by simply adding up the
number of quotations or number of answers. [t is well to note, how-
ever, that gquoting a particular ogbstacle invaeilves certain value judge-
ments and qualitative impressions on the part of the respondenis. In
other terms, the figures obtained by collating the answers to such a
guestion arve no more than the sums of individual value Judgemenis made
ir+ the respondents, and it would be a mistake to view them as a prec-
ise quantitative represzntation of reality.

Questisnnaires, furthermore, are never value-free, and the way in
which they are phrased doas to some extent condition the nature of
the responses. In this particular case, a first test of this uncons-
cious corditioning of the respenses by ihe questiennaire itself was
made by comparing the order in which the obstacles to :che diffusion
of innovation were iisted, and the relative imparfaﬁﬁe ot vach pf
these obstacles as they emerged from the fina  taily. As things
turned out, the conditioning effect seems to have been fairly smail,
in the sense that there is no meaningful correlation between the order
in which the obstacles were listed in the guestionnaire, and their
refative ranking shown in Figure 26. This conditioning effect, how-
ever, is not totally absent, and a major distinction should be made
here between the eleven obstacles which were specifically ltisted in
the guestionnaire - and which for this reason probably received the
greatest amount of attention - and those which were proposed by the
respondents themsalves in the category of 'other obstacles'. The
obstacles listed in this last category are perhaps inherentiy less
important, but their relative under-representation in Figure 26 should
net be taken too literally.

However, even if one takes intc account the inevitable biases of
a questionnaire of this type, the data summarized in Figure 26 suqgest
a number of important observations. The most striking is undoubtedly
the major importance attributed by AT erganisations to the problem of_
lack of funds: almest half of the respondents identified this as one
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of the major obstacles to innovation. Interestingly enough, this
obstacle is quoted significantly more often by AT organisations in

the industrialized countries than by those in the developinrg countries.
Conventional wisdom would have suggested the opposite: deveioping
countries are poor, their AT organisations have much smaller budgets
and their financial system is less well developed, and the prohlem of
funding couid be expected to be much more dramatic than in the richer
industrialized countries. This global picture is confirmed by the
experience of individual countries: most of the AT organisations in
the richest industrialized countries (Switzerland, France, Denmark}
cite Tack of funds as a major obstacle to the diffusion of technology,
but those in the poorest developing countries {(Bangiadesh, India,
Indonesia) guote it significantly less often, if at all.

The counter-intuitive nature of these findings lends some credib-
ility to the hypothesis expressed by Professor Stuart Wilson, namely
that "the higher the budget of an AT organisation, the greater the
probability that it will quote lack of funds as a major obstacle to
the diffusion of its technology" {2). A clioser look at individual AT
organisations suggests that this hypothesis is partly correct: the
organisations which seem to have the biggest funding problems are
generally the larger ones, but these problems are also frequently
quoted by the very small AT orgamisations. In other terms, funding
seems to be 2 major problem for the largest and the smallest AT org-
anisations, and not for those which lie in between these two extremes.

The importance of the funding issue also seems to vary with the
age of an organisation: newly-established AT c¢entres often start with
comparatively large amounts of money and little practical experience
with the diffusion of technology, and consequently tend to view fund-
ing as a rather minor problem. A few years later, however, once the
initial enthusiasm of sponsors has worn off and the difficulties of
finding a niche in the market begin to appear, funding comes to assume
a much greater importance. Kot only because of the much larger scale
of the organisation's operations, but also because of what might be
called its surrogate function: when structural difficulties appear,
as they inevitably do, they are often attributed to funding problems,
when in fTac¢t they are caused by other factors suych as the poor compat-
itiveness of the organisation's products, the inappropriateness of
its innovation strategies or misjudgements about the requirements of
the market,

The major importance attributed by AT organisations to this issue
of lack of funds undoubtediy reflects a very real problem. But it
would be rather naive to imagine that money alone is the major obst-
acle to the widespread diffusicn of more appropriate types of techno-

{2) Personal correspondence with the authors, -
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logy. This is borne out by the experience of the more mature AT org-
anisations: the real problem is not so much to get more money as to
find good projects, develop the adequate organisational and managerial
capabiiities, and improve the economic and social competitiveness of
AT relative to modern and traditional technologies.

The second most important obstacle to the diffusion of innovation
emerging from Figure 26 is 'bureaucracy'. If the term is rather vague,
the reality of bureaucratic obstacles to innovation is not, and very
many organisations have experienced them in their dealings with govern-
ment agencies, international organisations and university administrat-
ions. These obstacles include administrative delays, the complexity
of institutional procedures, the reluctance to promote small-scale
projects, the lack of confidence in AT and the opposition of the
'establishment' against original or untested technical solutions.

The importance of these bureaucratic obstacles, contrary to what
conventional wisdom would suggest, appears to be totally unreiated to
a country's size, political structure or level of development: bureau-
cracy is a slightly more important obstacle to innovation in the in-
dustrialized countries, but is quoted with almost the same frequency
in rich and poor countries, as well as in democratic and authoritarian
countries.

The major importance attributed by AT organisations to this obst-
acle is interesting for a number of reasons. Bureaucracy is very
targely a governmental phenomenon, and the detailed examples given in
the replies to the OECD questionnaire suggest that most AT organis-,
ations were thinking of governments when they cited bureaucratic obst-
acles to the diffusion of their innovations. Yet, as noted in Chapter
5, governments are today by far the largest financial supporters of
AT activities throughout the world. The situation is thus rather
paradoxical: on the one hand, governments are funding a targe share
of the buydgets of AT organisations, but on the other hand they appear
to be one of the main obstacles to the diffusion of the innovations
promoted by the AT groups they support. This might be seen as a
typical example of the right hand ignoring what the left hand is doing,
but the problem here is not simply the lack of crordination between
government departments. In fact, it probably testifies to a major gap
between the theories, the goodwill and the intentions of top level
decision-makers in governments and international organisations on the
one hand, and the operational realities of innovation as perceived at
the grassroots level by the AT organisations on the other hand.

The third most importani obstacle cited by AT organisations is
the ‘reluctance to accept innovation'. This is the most general and
far-reaching of ail the obstacles listed in the QECD questionnaire,
and for this reason is somewhat less instructive than other obstacles
such as the lack of funds, the poor competitiveness of AT relative taq
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modern or traditional technology or the lack of technical support.

But what is particularly revealing is that this obstacle, 1ike the
first two appearing in Figure 26 - lack of funds and bureaucracy -

is an external obstacle, i.e. a problem which at first sight has
little to do with the strategies, forms of organisation, innovative
abilities and management structures of AT organisations. By contrast,
obstacles such as the lack of competitiveness relative to modesrn tech-
nology, social and cultural unacceptability or lack of reliability
might be described as internal obstacles in the sense they are due to,
or largely dependent on, the ways in which the AT organisations them-
selves operate. External obstacles are by definition much more 4if-
ficult to control and remove than intermal obstacles: an AT organis-
ation can improve the reliability of its products or develop a better
system of technical support, but it is very difficult for it to fight
against bureaucracy or change the attitudes of political leaders.

This distinction between external and internal obstacles is, -~ course,
somewhat simplistic, and should be viewed as a gquestion of degree -
some obstacles are more typically internal or external than others -
rather than as a fundamenta . difference in nature. But what is inter-
asting hers is that the three most important obstacles to innovation
listed by AT organisations are all of an external nature. In other
terms, these organisations perceive that the main obstacles they face
are beyond their control, and not due to their own inadequacies and
failings. This may be a natural phenomenon: it is always easier,
psychoiogically and culturaily, to attribute one's difficulties to
external elements rather than to internal errors. This preeminence

of external obstacles does, however, suggest that many AT organis-
ations tend to underestimate their own weaknesses, and overstate the
importance of external obstacles to their missionary efforts.

Ore of the big problems facing AT organisations is that the
technologies they have developed must be economically, techmically
and culturally competitive: their diffusion jis possible only if they
are better than the modern or traditional technologies they seek Lo
replace or complement. The dataz summarized in Figure 26 suggest
rather clearily that the competitiveness of AT relative to modern
technology is @ much more important probiem than competitiveness
relative to traditional technologies. This is confirmed by the exp-
eriences of some of the most successful AT organisations in the devel-
opiig countries: introducing an appropriate or intermediate technology
which is better than traditional technologies is much more difficult
if equally competitive modern technologies are already available, and
these modern technologies are the product of a much more dynamic
social system than traditional technologies. The latter can be 2
very powerful obstacle to innovation because of their cultural and
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social legitimacy but they do not have the same evolutiorary capacity
as wmodern technolegies, and they are, therefore, somewhat easier to
circumvent. '

/Among the many obstacles to innovation cited by the AT organis-
ations figuring in the O0ECD Directory, one which received an unexpect-
edly high rating is inadequate legislation: although only in eighth
position in Figure 25, it appears to be much more important than either
maintenance difficulties or Tack of reliability, which are known to be
rather critical problems in the aiffusion of AT. However, what is
interesting about this obstacle is not so much the high frequency with
which it is quoted, as the fact that la3al issues are an almost totally
unexplored subject in the AT community. This is undoubtediy an area
that would deserve some careful empirical research, and there are good
reasons to believe that efforts to modify the legal system so as to
facilitate the widespread adoption of more appropriate types of techno-
logy couid yield some useful dividends. For the moment, few, if any,
AT organisations seem to be doing this, and one could suggest here
that this is one of the new frontiers for the AT movement both in in-
dustrialized and developing countries.

One of the most surprising features emerging from this survey of
the cobstacies to the diffusion of innovation is the very low ranking
of lack of information and contacts. This may be due in part to the
conditioning effect mentioned earlier: lack of information was not
cited specifically in the questionnatre, and therefore could not be.
routinely ticked off like the other eleven obstacles cited in the
questionnaire. However, the fact that this particular obstacle was
not spelt out individually is also a guarantee of objectivity: the
organisations which took the trouble to mention it explicitly are
those which in one way or another experienced it as an important
problem.

The very low rat“ng of this obstacle is interesting for a number
of reasons. First because conventional wisdom, and much of the liter-
ature on AT, has always stated that one of the most critical issues
facing the AT movement was the Tack of information, and more generally
the lack of communication and the weakness of the information infra-
structure in AT. The evidence ciearly seems to indicate that this is
rot the case. The second reason is that AT organisations, as shown
in Chapter 4, devote a considerable amount of time and money to the
collection, generation., processing and dissemination of information:
these activities account for some 19 per cent of their total activities
measured in terms of expenditures and man-months of work. This sug-
gests two conflicting hypotheses. One is that lack of information and
contacts is a very minor obstacle to the diffusion of innovation, pre-
cisely because so much of the efforts of AT organisations has been -
devoted to overcoming it. And the other is that AT organisations are
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spending too much of their tiime and money on what is only a very
marginal problem. The available evidence indicates that both hypo-
theses could be correct, but logic suggests that the second is closer
to the truth. The reason for this is fairly simple: when mentioning
the various obstacles to the diffusion of innovation, AT organisations
are referring to their experiences of the past few years, but when
giving a description of their current activities, they are referring
to the present (or more specifically to the year 1977). In other
terms, it is difficult to see how this problem of lack of information
as an obstacle to innovation could have been solved in the past few
years - as it seems to have been, judging from the data - by the
very high amount of information-related work carried out today.

THE CORRELATIONS BETWEEN OBSTACLES TO INNOVATION

The obstacles to innovation listed in the QECD questionnaire are
not totally independent of one another: one can sense intuitively that
an AT organisation which quotes the lack of reliability of its equip-
ment as a major problem is also likely to be troubled by maintenance
problems. In the same way, the negative attitude of poiitical leiders
towards AT may go a iong way towards explaining the prevalence of
bureaucratic obstacles, while the reluctance to accept jnnovation is
rather clesely related to the social or cultural uynacceptability of a
new technology. '

Some of these relationships between obstacles are self-evident.
Others are not, and it may, therefore, be interesting to try to eval-
uate the strength of these relationships and go beyond the intuitions
of logic or evidence. This can be done by measuring the level of
correlation between the various obstacles cited by the AT organis-
ations fiquring.in the OECD Directory. The results of this statist-
ical analysis are presented in Tables 14 and 15, the first of which
covers AT organisations in the industrialized countries, while the
second covers the developing countries.

In ordar to avoid overly detailed figures, the precision of
which is open to question, the correlations are presented here in the
form of familiar symbols. The sign '0' indicates that there is no
meaningful cerrelation, the plus signs (+) indicate a positive cor-
relation, which can be weak (+), strong {+++) or average (++), and
the minus signs (-) indicate a negative cerrelation.

Correlations do not imply causality: they simply indicate statis-
tical relationships, positive or negative, close or distant, between
different elements. Those presented here purport to show which are
the m=in obstacles to innovation that tend to go hand in hand with
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Tabla 14

THE CORRELATION BETWEEN OBSTACLES
TO INNOVATION IN THE INDUSTRIALISED COUNTIIES

Table 15 THE CORRELATION BETWELN OBSTACLES
TO INNOVATION IN THE DEVELOPING COUNTRIES

Buresucracy

Buraaucracy

Attiluce of political
leaders

Attiluda of potitical
Inaders

Ingdequate legislation

Inadequsta legiskation

Culwral 2nd social
unacceplibility

Culurat and soclal
unagceptibl ity

Retuctance 10 accept
innovation

RAeluctance to accept
innovation

Lack of competitiveness
relalive 1o mogern
lechnology

Lack of compatitlveness
ralallve 10 madern
technology

611

Lack of competitiveness
f¢lative lo tradilional
tegchnology

Lack of competitiveness
relatlve to trad Nional
technology

Lack ol reliabilily

tack of reliablity

Maintenance difficulties

Malntenance difticulies-

Lack of technical suppor

Lack of technical support

Note : Ses Appendix 1 Tor details on methodology.
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Nole : See Appendix 1 for details on methodology.




other obstacles: do the AT organisations quoting obstacle A, for inst-
ance., also tend to quote obstacles C and D at the same time? Or does

the quotation of obstacle B tend to rule out any mention of obstacles

E or F? i

A first comparison between these two tables shows a rather high
degree of correlation in both industrialized and developing countries
between the technical obstacles to innovaticn: the lack of technical
support is closely associated with maintenance difficulties, lack of
reliability and the poor competitiveness of AT relative to modern and
traditional technology. This is not totally unexpected, and conforms
to what logic and common sense would suggest. What is perhaps more
interesting than the obvious positive correlations is either the ab-
sence of correlation (or a negative corretation) between two elements
which at first sight seem tc be related, or the major differences in
levels of correlation between two different obstacles in the industrial-
ized countries and the developing countries,

The probliem of lack of fuads is in this respect rather revealing:
in the industrialized countries, this obstacle appears to be totally
unrelated to the other ten obstacles {the only exception is a very
weak positive correlation with the attitude of political leaders), and
in the developing countries, it is negatively correlated with four
cbstacles, and apparently totaily unrelated to five others. This
obstacle also happens to be the one which was most widely quoted by
AT organisations in both industrialized and developing countries.
Statistically, this means that the organisations quoting lack of funds
as a major obstacle to innovation are generally not those which have
exparienced maintenance difficulties or which are troubled by the lack
of competitiveness of their technologies relative to modern or trad-
itional technology. It also suggests indirectly that lack of funds
has 1ittle, if anything, to do with technical probiers or, conversely,
that a greater availability of funds cannot alone solve the technical
problems facing 2T organisations.

As could be expected, there is a fairly close correlation in both
industrialized and developing countries between bureaucratic obstacles
on the one hand, and socio-political obstacles such as inadequate leg-
islation and the social or cultural unacceptability of AT. What is
movre surprising is the absence of correlation in the industrialized
countries between the attitude of political leaders and eight out of
ten of the other obstacles; as for the two remaining obstacles -
bureaucracy and inadequate legislation - their correlation with this
attitude of political leaders is not very meaningful (weakly positive
in one case, and weakly negative in the other)}. Interestingly enough,
the attitude of political Teaders as an obstacle to innovation is
cited almost twice as often by AT organisations in the industrialized
countries. This could mean that AT organisations in that part of the
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world tend to overestimate the influence of political leaders of,
conversely, that the role of the latter in stimulating the diffusion
of AT is much more limited than generally supposed.

In the developing countries, the attitude of political leaders
uppears to be totally unrelated to the technical obstacles to innov-
ation, but is very strongly correlated with inadequate legislation,
and is more closely correlated with bureaucracy thar in the industrial-
ized countries. This would seem to indicate that in the developing
countries, the diffusion of innovation in AT is a much more highly
political problem than in the industrialized world. It also suggests
that the influence of political leaders in fostering or hindering
innovation is much greater than suspected.

The only significant negative correlation appearing in these two
tables can be found in the industrialized countries in the case of
lack of funds on the one hand, and soc¢ial or cultural unacceptability
on the e¢ther. This piece of information is difficult to interpret:
it could mean that the richest AT organisations are those which tend
to promote AT's which are culturally or socially inappropriate, or
else that there is a 1ot of money to finance the diffusion of AT's
that may be technically appropriate, but which are not easily accepted
by their potential users.

This presentation of some of the most significant correlations
between the various obstacles to the diffusion of innovation clearly
suggests the existence of three big, and largely unré]ated, groups of
problems., First are the purely technical obstacles, ranging from
maintenance difficulties to the lack of competitiveness relative to
modern or traditional technology. Second are the poiitical and socio-
cultural obstacles such as bureaucracy, the attitude of poiitical
leaders or an inadequate legislation. And third is the lack of money,
which AT orgamisations rate as the bingie most important obstacle to
the diffusion of inncvation. Interestingly enough, the technical
obstacles tend to be quoted much less often than the lack of funds or
the socio-political obstacles, and the evidence indicates that they
cannot be aileviated in a significant way through greater financial
support or a more favourable social and political environment. There
are reasons to believe tpat most AT organisations tend to underest-
imate the role played by these technical facters, and that the innov-
ations they promote still have a long way to go before becoming a
competitive alternative to the sophisticated technologies of the

modern sector, or the well-proven technologies of the traditional
sector.
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THE CHANNELS OF TECHNOLOGY DIFFUSION

AT organisations use a very wide range of means to promote their
jdeas and facilitate the diffusion of the technologies they have devel-
oped. These means, quite naturally, tend to be closely related to the
nature and structure of the organisation: AT groups which are primarily
infurmation networkers tend to rely primarily on the written word andg
on personal communications, AT groups based in universities try to
promote on-campus projects and develop new curricula, industrial firms
tend to favour commercial nroduction, governmental AT centres try to
operate through the planning system, and development banks use devel-
opment projects.

The organisations contacted in the course of the OECD survey were
asked to mention the principal and secondary channels used in the dif-
fusion of their technologies (3). Looking at things in retrospect and
in the light of the conclusions emerging from a detailed analysis of
the completed questionnaires, it now appears rather clearly that this
part of the questionnaire was rather inadequately formulated. For one
thing, it gave too great an importance to foreign aid, and toe Tittle
emphasis to the normal day-to-day activities of AT organisations.
Furthermore, this part of the questionnaire was conceived in such a
way as to provide a few general indications about the channels of
technolegy diffusion, and not to give a comprehensive picture of the
innovation process. Problems of this kind are difficult to aveid al-
together: as usually happens with questionnaires of this type, the
inadequate nature of the questions only bégihs to appear ance the
responses have been completed, and by that time it is, of course,
impossible to reformulate the questions.

Table 16 1ists for developing countries, industrialized countries
and the worlid as a whole the main channels of technology diffusion as
indicated by the respondents to the questionnaire. The nine channels
listed here are these which were quoted by at least 5 per cent of the
organisations, and the percentages indicate the relative number of
organisations quoting any one of these channgls., Since many respond-
ents cited more than one channel, the percentages add up to more than
100.

These figures should be considered as an indication of the orders
of magnitude, and not as a precise quantification of the relative
jmportance of each channel, The patterns they suggest are neverthe-
less rather revealing. The first is undoubtedly the major importance
of the AT organisations' own activities in the diffusion of technology.

{(3) See Appendix 3, question no. 19. -
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Table 16
THE MAJOR MEANS OF TECHNOLOGY DIFFUSITN

R
1. Organisation’s own activities 51% 53% 50%

2. Government agencies 47 48 35

3. International organisations 28 26 30

4. Universities and schools 28 22 34

5. Advertisements and mass media 24 24 24

6. International aid programmes 23 19 27

7. Private voluntary agencies 17 14 2

8. Bank and credit system 10 5 12

9. Big industrial firms : 9 9 5

Note: See Appendix 1 for details on methodology.

Second is the rather heavy weight of government agencies in both in-
dustrialized and developing countries. This may well be an indirect
conseguence of the major role now played by governments in the funding
of AT organisations. In this connection, the somewhat larger weight
of governments as a channel of diffusion in the developing countries
is not entirely unexpected, given the vesy heavy weight of the public
sector in the funding of AT orginisations in these countries. This
role of the governmental channels suggests that many AT organisatiéns
have begun to realise that in many cases, the large-scale diffusion

of their technologies is possible only if this is done in co-operation
with governmental agencies. Not only because many AT's touch upon
social problems which are normaily the.responsibility of governments
{e.g. health, housing, transportation, energy, rural deveiopment,
education or water supply), but also because in many countries, govern-
ments are in effect the main driving force in the economic system
through their control over financial resources and the authority they
"exert through the planning mechanisms.

This tabie also suggests that the educational system (and not-
ably the universities) and private voluntary agencies are a much more
important channel of %echnology diffusion in the industrialized coun-
tries than in the developing countries. This is not totally unexpected,
given the strength of the private voluntary sector in the first group
of countries, and the major organisational and financial problems
facing universities in thes second.

What is undoubtedly rather striking is the.small role played by
the financial system (banks and other credit institutioné) and by big
industrial firms. This can be explained in part by the fact that
these two groups of institutions are culturally, socfally and organ:
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ijsationally rather far away from the centre of the AT movement. The
banks, and notably the big international development banks, which

have made major contributicns to the development and diffusion of AT.
have usually done so in the framework of their own development projects,
and without much contact with the specialised AT groups. The same is
largely true of the big industrial firms: their innovations in the
field of AT result for the most part from their own perception of
market demand and commercial opportunities, anu not from a desire to
promote AT for its own sake, or for philanthropic reasons. Conversely,
most AT organisations tend %6 be rather distrustful of big industrial
firms, which in their mind epitomize the sort of production system to
which they are seeking an alternative, and are often rather ignorant
¢of tnhe centraily important role played by the financial system in the
processes of technological innovation.

This situation now seems to b2 changing, and severai of the older
and better known AT o¢rganisations (e.g. the Intermediate Technology
Development Group in the United Kingdom, and Volunteers in Technical
Assistance in the United States) have begqun to work much more closely
with private industrial firms and with the big international develop-
ment banrks. This change is certainly cne of the most encouraging and
potentially important developments to have occured in the AT movement
in the last few years. However, it is only just beginning, and the
general picture given in Table 15 clearly suggests that AT organis-
ations still have a long way to go, and that the conventional mechan-
isms of technolegy diffusion provided by banks or industrial firms
are still vastly under-utilised and under-exploited.

A confirmation of this can be found in the fact that very few AT
organisations deliberately try to help their clients find the outside
funding required to promote innovation on a large scale. Most organ-
isations seem to assume that if an AT is good {which often it is not),
it will semehcw manage to finance itself om the basis of its own
merits, or that potential users will be so eager to use it that they
will not have difficulty in securing whatever financial resources are
required for its diffusion.

THE LINKAGE WITH INSTITUTIONAL FACTORS

The analysis of the obstaclies to innovation and of the chanrels
of technology diffusion presented in the preceding sections is essent-
ially macro-economic, and does not take into account the specific
situation of individual AT organisations. It also leaves a number of
questions unanswered. Is there, for instance, any linkage between an
organisation's sources of financing and its channels of technology
diffusion? Do AT organisations in certain parts of the world tend
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to use very different channels from their counterparts elsewhere?
Does the structure of an organisation have any relationship with the
type of obstacles it encounters in diffusing its innovations?

These questions are no doubt important, but the answers are often
far from clear. This is the case, for instance, of the relationship
between an organisation's degree of specialisation and the level of
diffusion of its technologies. Intuitively, one senses that a highly
specialised AT group should be able to diffuse its technologies much
more widely and more effectively than an organisation working simul-
taneousiy in a very large number of fields. Exploiting a market niche
may weli be an effective strategy for a few individual organisations,
but the global data supplied in response to the OECD gquestionnaire show
that there is in fact a zero correlation between the level of dispersion
of activities in AT organisations, and the extent to which their tech-
nologies are diffused nationally and internationally. In other terms,
the highly dispersed AT organisations {i.e. those working in ten dif-
ferent fields or more} do not seem to be less effective in promoting
the widespread diffusicn of their innovations than the very highly
focused AT groups.

In the same way, there does not appear to be any relationship
between the channeis of technology diffusion choser by an organisation,
its dagree of specialisation and the type of obstacles it encounters
in diffusing its technologies: these three elements are totally in-
dependent. Governmental AT organisatiens, for instance, are just as
1ikely to face such obstacles as the «*titude of political leaders or
inadequate legislation as an independent AT group financed through its
own activities or through voluntary help. In fact, the only two rather
minor correlations which emerge from a detailed analysis of these three
factors concern the 'missionary-type' AT organisations and the 'univers-
ity-typ=' organisations: the former tend to be troubled by a slightly
above-average number cof technical problems (maintenance difficulties,
poor technical suppert, lack of competitiveness relative to modern and
traditional technology), while the latter seem to be better than aver-
age at overcoming social and cultural obstacles to innovation.

A region-by-region analysis of the channeis of technology dif-
fusion suggests that there are no meaningful correlations between the
location of AT organisations and their choice of channels of diffusion.
There are nevertheless a numher of rather striking patterns which de-
serve to be noted, and which come out clearly from the figures pre-
sented in Table 17. What this table shows are the unusual or unexpect-
ed cases: in which regions of the world do local AT organisations show
a much greater preference for, or obvious neglect of, the various
channels of diffusion quoted in the QECD questionnaire? Preference
and neglect are measured here in the form of a simple index based on
the average use of each of these channels in the region. -
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Table 17
PREFERENCE AND NEGLECT IN THE CHOICE OF TECHNOLOGY DIFFUSION CHANNELS

Region Channels of technology diffusion Index

Strong preference

Pacific QECD Small and medium-size business 3.5
International agencies Big industrial firms 3.4
International agencies International aid progranmes 2.9
Asia Small and medium-size business 2.8
Pacific OECD International aid programmes 2.5
International agencies Banks 2.5
Horth America Banks 2.3
Europe Literature 1.8

Strong neglect

International agencies Small and medium-size business 0.0
Africa Banks 0.0
North America Schools and universities 0.1
Europe Banks 0.2
Latin America Private voluntary agencies 0.2
International agencies Organisation’s own activities 0.3
~ Latin America International agencies 0.3
Asia Banks 0.4
North and Latin America Big industrial firms 0.4

Note: See Appendix 1 for details on methodology.

The patterns emerging from Table 17 are self-evident. If some of
them confirm our conventional wisdom - this is the case, for instance,
of the strong preference given by AT organisations in Asia to small
and medium-size business as a channel of technology diffusion - others
are rather more unexpected. Thus, for instance, the rather small role
played by Lig industrial firms in North America, and the neglect of
small and medium-size business by international agencies. This last
case is, incidentally, a good illustration of the gap between rhetoric
and reality: many international organisations are strongly committed
to the development of small-scgle industries, but the figures show
that when it comes to setting up projects and promoting the diffusion
of AT, their most likely partners are the big international firms.

This picture of the relative importance of the various channels
of technology diffusionin different parts in the world and in inter-
national organisations can be further elaborated by a comparison be-
tween the relative importance of the various sources of financing of
AT organisations on the one hand, and the choice of channels of dif-
fusion which are institutionaliy related to these sources of financing
on the other hand. In general, there is a fairly close positive cor-
relation between these two factors: in regions where governments are
a major source of financial support for AT activities, a large number
of AT organisations tend to use governmental channels for the diffusion
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of their innovations; conversely, these organisations tend to neglect

the industrial and banking channels in those regions where industrial
firms and development banks contribute 1ittle to the financing of AT

activities.

general pattern, and these are summarized in Table 18.

Table 18

There are, however, 2 few significant exceptions to this

THE RELATIVE IMPORTANCE OF SOURCES OF FUNDING AS CHANMELS OF TECHNOLCGY DIFFUSION

Region Channel of diffusion & source of funding Index
Low index
Africa Banks 0.9
North America Universities and schools g.1
Latin America international aid programmes 0.1
North America Industry 0.2
Africa International aid programmes 0.4
Asia Governments 0.5
Industrialized countries | Universities and industry 0.5
High index
International agencies International aid programmes 4.1
International agencies Banks 2.4
Peveloping countries Universities and schools 2.2
Africa Universities and schools 2.0
Africa Industry 1.9
Latin America Industry 1.8
Asia Universities and schools 1.6

Note: See Appendix 1 for details on methodology.

A low index can be viewed as an indirect indicator of the indep-
endence of AT centres relative to their sources of financing: in Asia,
for instance, governments make a very important financial contribution
to the budgets of these organisations, but the latter tend to give a
rather large importance to non-governmental channels when promoting
their innovations. By contrast, a high index suggests two possibil-
ities: either that the funding institutions are not as effective an
instrument of technolegy diffusion as the size of their financial
contribution would suggest, or else that they are willing to subsidise
the activities of AT organisations on a rather large scale without
being particularly concerned about the ways in which new technologies
resulting from this research work are brought to their users.

As noted eariier, the conclusions that can be drawn from an anal-
ysis of global data of this kind are of a rather general nature, and
tell us Tittle, if anything, about the operations of individual AT
organisations, or the situation prevailing in specific countries.

They do nevertheless bring to light some of the less conspicuous feat-
ures of the innovation process, and suggest that the diffusion of
innovation in the field of AT is at least as compiex as in industry,
public services, or the social system in general.
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Chapter 8

THE COMMUNICATIONS NETWORKS

AT organisations throughout the world spend a considerable amount
of time and effort on the collection, processing and dissemination of
information, and one of the most striking features of the AT movement
is undoubtedly the intensive nature of its communications networks:
most AT organisations are in close professional contact with one an-
other and receive a large number of visitors, and their staff members
travel a lot and take an active part in international meetings. This
intensity of communications can be attributed to a number of factors.
First is the 'missionary' nature of most AT organisations: promoting
new ideas and new technologies is not simply a professional activity,
but the expression of a quasi-religious belief in the virtues of AT.
Second is the non-proprietary nature of AT: the great majority of the
new technologies developed by AT groups are nor-patentable, and when
they could be, are generally left without any legal protection {1).
One should add to this the fact that most AT organisations are non-
profit institutions which tend to see publicity as a virtue and secrecy
as an obstacle to their mission. Third, and perhaps most important,
is the youth of the AT movement and the general lack of experience as
to the ways in which innovation in AT can best be encouraged: newly-
created AT organisations, unlike new industrial firms or new education-
al institutions, do not have at their disposal the established sources
of funding, the well-tested managerial techniques,the fnstitutional
support and the coilective experience which can be found in the more
conventional fields of human activity. There are no books and very
Tittle Titerature on how to manage an AT organisation, few established
training schemes, and 1ittle empirical knowiedge as to how to proceed.
When setting up a new AT organisation, the most usual pattern is
simply to copy what others have dope, and the best way to do this is
to establish close prcfessional relations with the older and more ex-
perienced AT organisations. For the latter, these contacts are also

(1) The only significant exception to this pattern can be found in
the field of solar energy, and notably in the high-technology ¢nd
of the research spectrum in this field.
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a major means for promoting their ideas and multiplying the impact of
their im avations, and this convergence bhetween the missionary zeal

of the old-timers and the need for support on the part of the new-
comers accounts in large part of this major importance of international
commusication in the AT movement.

The present chapter will attempt to present a gliobal picture of
the communications networks and information flows within the AT move-
ment. This analysis is based for the most part on the data supplied
in response to the OECD gquestionnaire by the 277 organisations figur-
ing in the Directory. In question 13, the respondents were invited
to cite by order of importance the five AT organisations, local or
foreign, with which they had the closest working relationshins. Sev-
eral respondents cited less than five co-operating institutions, while
a small number indicated that they did not have any such relationship
with other AT organisations.

It may be interesting to note here that over 80 per cent of the
AT organisations cited in the responses to this question were among
the 277 organisations figuring in the Directory. This suggests that
if the Directory itself is far from complete, it does at least cover
the great majority of the main AT organisations throughout the world.
Citation analyses of this kind are a purely gquantitative instrument
but as with similar analyses of scientific publications, for instance,
guantitative phenomena can give an indirect indication of qualitative
factors: the author or the organisation which happens to be cited the
most frequently is not necessarily the best, but as a whole, those
which are quoted most often are usually among the best and the most
influential, and are at the forefront of their discipline.

The data provided in response to the 0ECD questiornnaire have been
used here for three different purposes. The first is to provide a
general picture of the information flows between the major regions of
the world. The second is to bring to light which are the most import-
ant, best known and most active of the 277 organisations figuring in
the Directory. And third to draw a general map of the regional net-
works within the AT movement and of the working relationships between
these networks.

THE INFORMATION FLOWS BETWEEN MAJGR REGIONS

The world map of Figure 27 presents in graphical form the main
information flows between the different parts of the worid. These
flows have been shown in the form of arrows, the size of which is
roughly preportional to the volume of communication between the
various regions: the arrow going from region A to regiaon B, for
instance, indicates the total number of AT organisations in region A
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Figwe 27 MAIN WFCRWATION FLOWS BETWEEN GEOGRAPHIC AREAS, 1976-1878
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which are cited by those in region B, while the arrow in the opposite
direction gives an idea of the flow from B to A. The arrows linking
two regions are not necessarily of the same size: the AT organisations
in North America, for instance, only infrequently cite their counter-
parts in Europe =« which indicates that the information flow from
Europe to North America is rather modest - but the European organis-
ations quote their North American colleagues rather frequently. In
the same way, it is well to note that in a few cases, the flow is in
one direction only: Latin American AT organisations sometimes quote
AT groups in the Indian subcontinent, but none of those in the latter
region mention any close working relations with Latin American organ-
isations.

It may be argued here that the number of citations is a rather
imperfect approximation of the volume of information flowing from one
region to the other. Information flows could undoubtedly be measured
more accurately with the help of such indicators as the volume of
correspondence, the amount of international travel, the number of
telephone calls, the exchange of pubiished materials or the trade in
patents, licenses and blueprints. Such indicators are unfortunately
not available or rather difficuit to compute, 2id are unlikely to
show a substantially different picture from the one presented here.
Furthermore, one should keep in mind the fact that if citations are
a rather incomplete representation of reality, they are inherently
more valuable than purely quantitative data since they correspond to
a8 well-established working re]ationshfp between two organisations and
to an effective transfer of gperational knowledge.

This world map shows a number of interesting and rather unexpected
features. One is the relatively Jarge importance of Scuth-North in-
formation flows: contrary to the conventional wisdom which assumes
that information tends to flow almost exclusively from Nerth to South
{i.e. from industrialized to developing countries) and from North to
North (i.e. between the industrialized countries themseives), AT or-
ganisations in the industrialized countries receive a substantial
amount of information from, and maintain close working relations with,
their counterparts in the developing world. The information flow from
Africi to Europe, for dinstance, is almost half as large as the flow in
the opposite direction, and the same is true of the relationship bet-
ween Europe and Latin America. Information flows and working relation-
ships may tell us Tittle about the effective importance of technalogy
transfers between the different regions of the world, but these figures
indirectly suggest that there is a considerably larger volume of South-
North technology transfers than was generally thought to be the case
until now, and that technology flows between industrialized and devel-
oping countries do nct go in one way only -~ from North to South.
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This map, however, confirms the relative weakness of South-South
relations (i.e. between developing regions): the flows between Africa,
Asia and Latin America, marked here in the form of biack arrows, are
significantly smailer than those linking the other major regions of
the world, and many of these flows are uni-directional. Southeast
Asian AT organisations, for instance, have some contact with their
Indian counterparts, but none of the latter cite any of former. What
is more, most South-South communications take place within the same
continent: 93 per cent of the developing country AT organisations
cited by their counterparts in other developing nations are located
in the same continent as the organisation which cites them,

As for the HNorth-Scuth ralationship, it clearly appears to be
mere complex than generally supposed. As could be expected, there is
a Tot of information flowing from MNorth America to Latin America, and
only a rather minor flow in the opposite direction, but the flow from
Europe to Latin America is almest as great as that from North America.
In otrer terms, Latin American AT organisations are much less depend-
ent on American and Canadian AT institutions than history or inter-
national economic relations would suggest. A similar pattern can be
found in the case of Africa: as could be expected, this continent gets
most of its information from Europe, but this is balanced to a Targe
extent by ar almost equivalent flow from North America.

The complexity of the North-South equation is well illustrated
by the South-North flow. AT organisations in Horth America, for inst-
ance, get as much information from Africa as they do from Latin ‘America,
and these two flows are somewhat less important than those stemming
from the Indian sub-continent and Southeast Asia. As for European AT
organisations, they get a lot of their information from African organ-
isations, but this particular South-North flow is not significantly
greater than that originating in Latin America, or from the sum of
the flows from all the other developing reaions of the worid.

THE LEADING APPROPRIATE TECHNOLCGY ORGANISATIONS

Another approach to an understanding of the communications system
and information flows in AT is to look not at major regions but at
individual organisations. Table 19 lists the fifteen most frequently-
cited AT organisations, ranked according to total number of citations,
weighted number of citations and average ranking of citation. The
last two indicators are given here to correct or qualify the first (2),

{2) The weighted number of citations is calculated by giving 5 points
to a first-rank citation, 2 to a second-rank citation, 3 to a
third-rank citation, and so forth. This weighting is justified
by the fact that respondents were asked to quote by order of im-
portance the AT organisations with which they had the closest ~
working relationships.
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but largely confirm the evidence siemming from the total rumber of
citations given in the first column of Table 19.

Table 19
THE 15 MOST FREQUENTLY CITED APPROPRIATE TECHNOLOGY ORGANISATIONS.

Total number |{Weighted number |Average ranking
of citations| of citations of citation

Intermediate Technoiogy Development

Group - ITDG (United Kingdom) 59 256 1.7
Volunteers in Technical Assistance -

VITA (United States) 39 147 2.2
TOOL Foundation (Netheriands) 21 83 .
Brace Research Institute (Canada) 21 51 3.6
Groupe de Recherches et d'Echanges

Technologiques - GRET (France) 19 67 2.5
International Rice Research Institute -

IRRI (Philippines} 11 42 2.2
Development Technology Centre

{ Indonesia) 9 34 2.2
Technology Consultancy Centre {Ghana) 88 25 .
ENDA Technology Relay {Senegal) 6 22 2.3
National Center €or Appropriate

Technology - NCAT {United States) - B 21 2.5
Appropriate Technology for Developing

Countries - ATOL (Belgium) 5 17 2.6
New Alchemists (United States) 5 15
Farallones Institute {United States) 4 16 2.0
0.5. Agency for International

Development - USAID 4 15 2.3
Appropriate Technology Development

Associaticn (India) 4 14 2.5

Note: See Appendix 1 for details on methodology.

In the same way that the global citation analysis used in the
preceding section cannot be construed as an entirely accurate re-
presentation of international information fleows, the number of times
each individual AT organisation is quoted tells us little about the
intrinsic quality of an organisation or the effectiveness of its in-
novation strategies. It does, however, give a fairly good idea as to
which are the most influential AT organisations, and which are those
gravitating at the centre of the AT network.

A few notes of caution should be added here. The first is that
the rate at which an organisation is cited is influenced to a certain
extent by its age: an organisation which has been operating for over
ten years tends to be much more widely known than a larger and pos-
sibly more effective, but much younger organisation. Second is that ~
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the 'missionary-type' AT organisations, precisely because of their
missionary nature, tend to be much more widely known, and hence more
frequently quoted, than the more inward-looking or commercially oriented
organisations. Third is that the rate of citation is not entirely un-
related to the amount of time and effort amn crganisation spends on
public relations, participation in international meetings and the dif-
fusion of its own publications.

This being said, the fact remains that citation analyses are a
rather good, if indirect, approximation of an organisation’'s reputation
and the latter, in turn, is fairly closely related to the quality and
retevance of the organisation's work. The figures presented in Table
19 clearly bring to light the leading role played by the Intermediate
Technology Development {ITDG), and to a lesser extent by Volunteers
in Technical Assistance {VITA) ir the AT movement. Although only five
of the fifteen erganisations listed here are based in the developing
countries, it is interesting to note that eight of the ten othersbelong
to what we have called the 'developing country family', i.e. organis-
ations which are concerned for the most part by developing country
problems. This, incidentally, can help to explain why AT so often
tends to be associated with foreign aid.

The ranking of AT organisations by weighted number of citations
is, with one significant exception (that of Brace Research Institute},
practically the same as the ranking by total number eof citations. The
figures in the last column of this table show, furthermore, that the
total or the weighted number of citatfons is almost totally unrelated
to the avé%age ranking of citations: an organisaiion which is less
frequently quoted by the AT community as a whole is no Tess impertant
to the orgaﬁi;qtions with which it works than the more frequently
cited institutons. ’

The case of Canada in general, and Brace Research Institute in
particular, raises an important question. Canada, as noted in CTunapter
2 {see Table 3), is the country where national expenditures on AT have
been growing at the lowest rate, and Brace Research Institute, which
was one of the pioneers in the AT movement, has a significantly lower
rating by weighted number of gquotations than its total number of quot-
ations would warrant. It also has the lowest average ranking of cit-
ations (3.6, as against between 2.0 and 3.0 for all other organisations
except ITDG). The two phenomena - low growth of AT expenditures in
Canada, and lower than expected ranking of Brace Research Institute -
are probably not unrelated, and suggest that both Canada and its lead-
ing AT orgarisation are not keeping up as well as they might be with
the rapid rate of growth of AT activities throughout the world.

0f the fifteen organisations quoted nere, fourteen figure in the
OECD Directory, and the only one which does not - the United States
Agency for International Development (USAID) - was identified as”an
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important AT orgarisation but failed to respond to the questionnaire
despite repeated efforts on the part of the authors. What is inter-
"esting about the list presented in Table 19 is not only the relative

" ranking of the fifteen most widely quoted AT organisations, but the
absence of a number of other institutions: there is not a single in-
ternational organisation [the International Rice Research Institute
belongs to the category of agricultural research centres), not a
single profit-oriented AT organisation (industrial firm or independent
consulting group), not a single bank and enly one foreign aid agency.
Furthermore, with one excaption {USAID), a1l the fifteen organisations
listed here are what we have called 'specialised AT groups', i.e.
organisations which are concerned primarily if not exclusively with
the promotion of AT.

The absence of internaticonal organisations from this 1ist is
rather striking: these organisations are known to be spending very
large amounts of money on the promotien and diffusion of AT, their
work is often highly visible, but somehow it seems to have very little
impact upon the AT community as a whole. This is met to say that it
is irrelevant, quite the contrary: the World Health Organisation, for
instance, is now playing a major part in the creation of low-cost
health services which are 1ikely to have a profound impact upon the
developing countries, the Food and Agriculture Organisation (FAQ) of
the United Nations has done a lot of very good work in food processing
and food storage, and the United Nations Industrial Development Organ-
isation.(UNIDO) is one of the most active promoters of appropriate
industrial technologies.

The same is largely truye of the big - nternational development
banks: most of them are actively trying to integrate AT's into the.
design of their projects, and one of them - the World Bank - has
become de factec the worid's largest AT organisation, and is undoubt-
edly the Teader in a number of specific AT areas such as labour-
intensive civil works coastruction or low-cost water supply and waste
disposdl systems.

The fact that an organisation has a low citation index, or is
not cited at all, does not mean that it is not doing any good work in
the AT field: what it.simply means is that this organisation lies out-
side the usual communications channels of the AT movement. This is
clearly the case of all the international governmental organisationc,
of the major international development banks, and most probably o7
industrial firms as well.

Table 19 probably gives a fairly good idea of who are the leaders
among the specialised AT organisations, but tells us nothing about the
leaders among the 'general organisations', j.e. the institutions which
work only subsidiarily on the development and promotion of AT. This
table suggests rather clearly that the distinction made in Chapter 2
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between specialised AT organisations and general organisations is not
simply semantic or organisational: it corresponds to a very basic
dichotomy within the AT movement, and this dichotomy is characterised,
or at last was characterised until fairly recently, by an almost total
absence of communication between these two groups of institutions.

A confirmation of this can be found in the analysis, presented in the
follswing section, of the national and international communications
networks.

THE NATIONAL AND INTERNATIONAL NETWORKS

The citations provided in response to the 0ECD questionnaire can
be used to identify and map out the natijonal and international commun-
ications networks in the field of AT: by looking at the organisations
which quote one anather, one can find out which are the closest work-
ing relationships within the AT community of each country or each
major region, and locate the organisations which are at the centre of
each network. 1In the foliowing 'maps’ (Figqures 28 to 35, each organ-
isation or group of organisations has been drawn according to scale -
the largest organisations are those which are quoted the most frequent-
ly - and the size of the arrows linking the various organisations is
roughly proportional te the volume of communication: individual organ-
isations are linked with one another by narrow arrows {(or as the case
may be, by dotted arrows when the interaction between two organis-
ations appears to be rather weak, or unconfirmed by'the citation data}),
while the outgoing arrows - from a particular organisation to instit-
utions in other countries or regions - dindicate the approximate level
of communication with these other institutions.

These maps are obviously somewhat impressionistic, but represent
a2 first attempt to translate the citation data into graphical inform-
ation. They are also somewhat incomplete, in the sense that they do
not cover all the important AT organisations in a given country or
region. Some countries, furthermore, have been left out: this is the
case of India, for instance, where the coverage of the Directory was
too narrow to allow for any meaningful representation of the local
communications network. Despite these limitations, these maps never-
theless show a number of interesting patterns, and can help to elab-
orate upon the conclusions emerging from our earlier analysis of the
regional information flows and of the leading AT organisations.

In the map of the North American network presented in Figure 28,
one finds most of the major American and Canadian AT organisations
identified in Table 19, and VITA clearly stands out not only as the
largest organisation, but also as the one which has the largest amount
of contacts with the outside world. What comes out also rather cJearly
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Figura 28 THE NORTH AMERICAN NETWORK IN APPROPRIATE TECHNOLOGY
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from the data is the existence of an inner-American network of AT
organisations which communicate exclusively with other North American
institutions. This sub-ﬁetwork, delineated in Figure 28 with the
help of a 'frontier', is extremely important, even if only a feﬁ of
its members have been shown here. It represents, in effect, the core
of AT organisations working on the rather specific problems of AT in
a post-industrial society.

Within Western Europe {(Figure 29} the most important sub-network
is that of the United Kingdom, and it is interesting to observe the
radial shape of the whole European network: every one communicates
with the United Kingdom, and notably with the Intermediate Technology
Development Group, but there is relatively Tittle communication within
the continent. The Dutch and Belgian AT organisations work closely
with one another, as do the German and the Swiss, but there seems to
be very little communication between these two groups, and none with
AT organisations in Denmark or Italy.

In the United Kingdom, France, Belgium and the Netherlands, the
heart or centre of gravity of each network is occupied by the leading
organisations figuring in Table 19, and each of these four organis-
ations - ITDG, GRET, TOOL and ATOL - ali have very strong links
with the outside world. As could be expected, the outside links of
the Belgian AT organisations are particularly close with institutions
in the former Belgian colonies (Zaire, Rwanda and Burundi}, while the
Dutch AT organisations have very close 1inks w their counterparts
in Indonesia (see Figures 30, 31 and 32). -

The patterns in the other regions are somewhat less character-
istic, and often difficult to interprat. In Latin America, for instance,
many leading AT organisatibns are connected not with other AT organ-
isations - either of the 'specialised' or 'general' type - but with
foundations, charitable organisations or missionary institutions which
1ie totally outside the framework of the AT movement ({(e.g. Caritas
International, the Interamerican Foundation, Misereor or Brot fiir die
Welt). The same appears to be the case of India and Sri Lanka: local
AT organisations, with the exception of those whose primary mission
is to foster cooperation within the AT movement, tend to have close
working relations with voluntary associations (such as the Gaadhian
movement in Indfa or the Sarvocaya movement in Sri Lanka) and small
industry development institutions, rather than with other AT organis-
atioens. _

Judging from the evidence of the citations, it would seem that
in Latin America and India, the AT movement is significantly less
well structured than in ithe industrialized countries, in the sense
that AT organisations tend to communicate much less with other AT
organisations than with such institutions as foundations, development
agencies, missionary organisations or voluntary associations. By

138




Figura 29 THE PIEST EUROPSAN NETWORK IN APPROPRIATE TECHNOLOGY
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Figure 31 THE FRENCH SUB-NETKORK IN APPROPRIATE TECHNOLOGY
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contrast, AT organisations in the industrialized countries are much
more closely linked with one another, but this strength has its draw-
backs, one of them being a certain aloofness vis-d-vis what happens
outside of the AT movement. : .

This characteristic of the AT movement in Latin America and
India can also be found to some extent in Southeast Asia and Africa.
and this accounts in part for the apparent inconclusiveness of the
communications maps for these two regions (Figure 33 and 34). Africa
has over 40 AT organisations figuring in the Directory, but none
appears to occupy the same commanding position as VITA in the United
States or ITDG in Western Europe. In Southeast Asia, the Technonet
network is of central importance, but its main focus in on the devel-
opment of small industry rather trun on the promotion of AT.

What is interesting to observe is *hat none of these regional
networks, either in the industrialized world or the developing world,
his any relations with international organisations. This can be seen
as yet another confirmation of the dichotomy, noted above, between
international organisations and the rest of the AT movement. Convers-
ely, international organisations have little contact with the special-
ised AT institutions. The picture, however, seems to be changing: AT
groups such as VITA and ITDG are now working much more closely with
international agencies such as the World Bank or the Asian Development
Bank, but this is not yet apparent from the citation data usad here,
which all refer to the year 1377, and in some cases to 1976.

The communications network linking the main international agenec-
jes (Figure 35) suggests that the World Bank is indeed the main AT
promoter within this group. This position could, however, be due in
part to the very wide range o7 its project-lending activities, and
hence of the scope of its promotional activities in the AT field:
unlike FAD or WHO, it does not deal primarily with agriculture or
health, and the breadth of its working retations with other inter-
national agencies is not unexpected.

In order to be complete, these regional maps of the communications
networks in AT should be followed by a number of subject maps: along-
side these national and regional networks, there are a number of smal-
ler but no less important networks linking AT organisations with a
professional interest in specific subjects. One case in point is the
international health network, centered on WHO's Appropriate Technology
for Health Programme and the United Kingdom's Appropriate Health Re-
sources and Technologies Action Group (AHMRTAG). Another is the housing
network, which links both a number of fairly large housing research
institutions and a number of small specialised AT groups interested in
slum upgrading, sites and services and new construction methods. These
specialised, technically-oriented networks are extremely active, but
their visibility is generally poor: because they are small and highlw
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Figure 33 THE SQUTHEAST ASIA AND PACIFIC
'NETWORKS IN APPROPRIATE TECHNOLOGY
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Figure 35 THE INTERNATIONAL CRGANISATIONS
NETWORK !N APPROPRIATE TECHNOLOGY

Abbreviations : CGIAR : Consulcative Group on Interaational Agricultural Research
FAO : Food and Apriculture Crganisation
Lo - Incernational Labour Orpanisation
QOECD : Organisation for Fconomic Co-operation and Development
UNDP : United Nations Developmens Programme
UNEP : Unired Nations Environment Programme
UNIDO : United Nations Industrial Development Organisation
WHO : World Health Orpanisartion
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specialised, they are seldom quoted by organisations interested in
the broader aspects of AT, and their effectiveness, therefore, tends
to be understated. Their importance, however, is far from marginal,
and these networks are one testimony, among others, of the growing
compiexity of the AT system throughout the world.

INTERACTION AND COOPERATION BETWEEN THE MAIN NETWORKS

All the regional and national networks described here maintain
close working contacts with AT institutions and networks in other
regions and countries, and the only significant exception to this
pattern appears to be the inner North American network. How closely
do these various networks interact with one another? A first answer
to this question can be found in the world map of global information
flows presented in Fiqure 27, which showed, among other things, an
unexpectedly high level of interaction between Europeaa and Latin
American AT organisations, as well as major information flows from
developing to industrialized countries. This global picture does not,
however, indicate which are the main actors in the system, nor does
it show the critical channels in the diffusion of technology and
information.

It may, therefore, be useful here to focus on an intermediate
level of amalysis and look at the working relationships between the
leading AT organisations and the leading networks in the system., The
picture of these working relationships presented in Figure 36 is some-
what more qualitative than that given by the network maps and the
world map cutlined in the earlijer parts of this chapter, in the sense
that it distinguishes simply between strong and weak interactions,
and does not try to assess how strong or weak these relationships
really are. The methodology used here is, however, the same, and the
original data upon which this figure is based are the same citation
indexes used elsewhere in this chapter.

The data presented here confirm a number of well-known patterns:
organisations such as VITA in the United States, ITDG in the United
Kingdom (included in this figure in the British network) or Brace
Research Institute in Canada appear once again to be the organisations
with the largest number of working relationships with other AT organ-
isations and networks, and the weakness of the interactions between
Indian and Southeast Asian AT organisations is clearly brought to
light once again.

- The picture presented here does, however, also suggest that the
conclusions emerging from an analysis of the various regional networks
need some elaboration. If most individual organisations within the
United Nations system, for instance, tend to communicate very lit{le
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Figure 38 INTERACTIONS AND COCPERATION BETGEEM THE MAIN ARPROPAIATE TECHNOLOGY NETWORKS
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with the specialised AT groups, the total number of contacts between
the latter and the United Nations system as a whele is far from negl-
igible. In the same way, if the inner North American network as a
whole tends tc have very little contact with AT organisations in the
-rest of the world, at least one of the organisations belonging to

this group =~ The New Alchemists - 1is beginning to establish a number
of important working relationships with AT groups in the United King-
dom and the Eurocpean continent.

Given the very large amount of time and effort spent by AT organ-
isations on fnformation and commuriication, and the very high rate of
growth of the AT movement throughout the world, the patterns of com-
munication presented in this chapter can be expected to change rather
rapidiy. What has been presented here is simply a photograph of the
system at a particular moment in its history. This photoaraph is far
from perfect, and necessarily very incomplete; for this reason it
should not be considered as an accurate representation of reality,
but as a mere attempt to bring to light some of the less conspicuous
features of the AT system throughout the world.
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Chapter 9

THE TYPOLOGY AND EVOLUTION OF APPROPRIATE TECHNOLOGY ORGANWISATIONS

In order to understand the structure of the AT movement, it is
important to keep in mind that the small specialised AT groups which
launched the idea of intermediate or appropriate technology, and
which for this reason enjoy a high degree of visibility, are far from
being the only institutions involved in the development and aromotion
of AT. They represent a minority within the movement, and the relat-
ive size of this minority is gradually becoming smaller, not so much
because of a slow growth rate among these specialised groups - the
evidence presented in Chapter 2 brings to light what is in fact an
exceptionaliy high rate of growth - but rather because an increasing-
iy large number of other organisations, from industrial firms to cons-
ulting groups, and from rural development agencies to voluntary assoc-
jations, are suddenly coming to discover that they have been working
on AT without really knowing it, and now consider themselves as members
of the AT movement.

The distinction made earlier in this book between the specialised
AT groups and the 'general organisations' (i.e. institutions which
devote only a part of their efforts to the promotion of AT, and which
are not primarily AT organisations in the narrow sense of the worid)
is, therefora, of major importance. It is not, however, the only
important classification instrument, and if one is to understand how
the AT movement functions today, and how it might change in the next
few years, it is necessary tc use other analytical instruments.

This chapter will attempt to go beyond this important but rather
straightforward distinction and look into a number of other structural
features which are perhaps less conspicuous, but equally significant.
One of these is the institutional avfiliation of AT organisations:
what is the proportion of the organisations listed in the OECD Direct-
ory which are affiliated with government agencies or with universities?
Are the volunmtary help groups as important as the profit-oriented AT
centres? Do foundations play an important role in the AT movement?
The second structural feature, or rather set of features, which will
be examined here, is the relationship between an organisation's size,
jts age, its budget and the dispersion or concentration of its act- .
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ivities. These four variables can help to draw up a basic typology

of AT organisations, and this typology in turn can be used to identify.
a number of patterns of evolution. This structural analysis based on
the data supplied in response to the OECD questionnaire can be comp-
leted by 2 more impressionistic look into a typical AT organisation’s
mix of activities through time. '

THE INSTITUTIONAL AFFILIATIONS

The institutional affiliation of AT organisations appears at
first sight as a deceptively simple issue. If a small, independent,
non-profit AT group is5 easy to distinguisk from a large international
organisation, many other institutions are more difficult to fit into
a precise category. The problem here is two-fold: first is the dif-
ficulty of determining what might be the most meaningful categories
or classification criteria, and second is the rather complex nature
of institutioral affiliations for a large number of AT groups. Should
an AT organisation located on a university campus but financed by a
foreign aid agency and a government department be considered as a un-
iversity-based organisation? Does a quasi-governmental AT organis-
atiagn with a rather large budget for supparting other institutions
belong to the category of governmental organisations, to that of non-
profit institutions or to that of grant-making agencies? There are
many such instances of AT organisations which could legitimately be
ranged in more than one institutional category, and this is reflected
in the figures summarized in Table 20: the total number of orgamis-
ations figuring in each of the institutional categories is greater
than the number of organisations figuring in the Directory, since the
figures reflect the fact that over 60 of the 277 organisations are
classified under more than one heading. In the same way, the percent-
ages given in the last two columns of the table add up to more than 100.

The different institutional categories used here are based on a
somewhat impressionistic perception of the main institutional affili-~
jations of AT organisations throughout the world, and do not correspond
to a standardized economic or sociclogical classification. They are
nevertheless rather revealing of a number of structural features of
.the AT movement., First and foremost is the very large importance of
the governmental sector: over a third of the 277 organisations listed
in the Directory are linked in one way or another with national govern-
ments, and their number is significantly larger than that of the 'mis-
sionary-type' AT organisations which were at the origin of the AT
movement, or that of the non-profit AT organisations. If anything,
this confirms that national governments have become one of the main
driving forces in the AT movement, and that their role is not limdted
to financial support alone.
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Table 20
THE INSTITUTIONAL AFFILIATIONS OF APPROPRIATE TECHNOLOGY ORGANISATIONS

Total number of Percentage
organisations breakdown
1. Governmental organisations 95 34z
- Integral part of government 50 18%
- Foreign aid agencies 26 9
~ Affiliated with public agency 19 7
2. University organisations 31 29
- Integral part of university 53 19
- Affiliated with university 28 10
3. Missionary-type organisations 57 21
- V¥oluntary help groups 28 10
-~ Linked with church 16 6
-~ Operational foundations 7 3
- Grant-making foundations & 2
4. Profit-oriented organisations 38 14
-~ Consulting firms 16 6
-~ Specialised AT centres 13 5
- Industrial firms 9 3
5. Non-profit organisations 88 32
International non-goveramental
organisations 37 13
7. United Nations organisations 30 il
8. Other international agencies
{including CGLAR centres) 7 3

Note: See Appendix 1 for details on methodology.

Another striking feature is the very large number of AT organis-
ations affiliated with universities. While it was known that quite a
few of the pioneering organisations in the AT movement were based in
universities {(e.g. Brace Research Institute in Canada or the Technol-
ogy Consultancy Centre at the University of Science and Technology of
Kumasi in Ghana) the total number of such AT organisations was some-
what unexpected. This involvement of universities in the AT movement
is undoubtedly a very positive phenomenon, were it orly because of
its impact upon the training of the scientists and engineers.who will
eventually form the main basis of tomorrow's technological system.
it does, however, bring to light what is one of the major problems
facing the AT movement, namely the difficulty in making the transition
from smalli-scale pilot experiments £0 the massive diffusion of innov-
ation. Universities can be a fertile breeding ground for new ideas,
new technologies and new approaches to economic and social development,
but they are not well equipped to prepare and handle Iarge-scale
projects or to translate a new technology into a successful commercial
or social innovation. -
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In fact, it would probably be unrealistic to expect university-
hased AT groups to do more than they are doing at present. Many of
them, however, are falling prey to the temptation of getting into de-
velopment projects for which they are 111 equipped, and there are some
signs that tco 1ittle attention is currently being paid to the ways in
which AT can best be introduced into the academic curricula, and there-
by shape the attitudes of those who, two or three decades later, will
be holding the lTevers of power.

Two of the smaller institutional categories outlined in Table 20
deserve to be npoted. First is that of the church-affiliated AT groups,
and second is that of the profit-oriented consulting firms. The in-
volvement of the churches, protestant or cathelic, in the promotion
of AT is Tinked for the most part to their charitable activities in
developing countries. Although not concerned with the promotion of
AT for its own sake, they have come to realise that in many cases the
improvement of living conditions among the poorest and most under-
privileged social groups calls for the diffusion of very low-cost,
intermediate technologies. The work carried out by some of the AT
groups linked with churches or missions is now widely recognised as
being among the most effective and successful. One might mention
here for instance the Salvadorian Foundation for Development and
Minimum Housing, which is probably one of the world's leaders in very
low-cost housing technology, the pioneering work on the diffusion of
intermediate agricultural technolegies carried out in several African
countries dy the Institut Africain pour le Développement Economi que
et Social (INADES), or the now famous 'Liklik Buyk' (Little Book in

pidgin Znglish) - a compendium of intermediate or Tow-cost techno-
Togies - published in Papua New Guinea by the Melanesian Council of
Churches.

AT in effect seems to have become the channel through which the
churches are returning to a long-standing but half-forgotten tradition
of direct involvement in technological matters. 1In the Middle Ages,
the Church was the leading technolegical institution, not only in all
the fields which were closely relaied to its spiritual mission (e.g.
cathedrai-building, clock-making or the casting of bells), but also
in a number of areas - crop storage, agricultural implements, hydrau-
iic cnergy, land reclamation or educztion - which in modern times
came under the responsibility of nation-states, municipaiities, com-
mercial or industrial firms, universities and individual entrepreneurs.
The growing involvemant of churches in AT today is thus not as radical
a departure from tradition as it would seem at first sight.

The emergence of profit-oriented consulting firms within the AT
movement is a small but very important trend which deserves to be
underlined. One of the big, although largely unrecognised, problems
in the large-scale diffusion of innovation of AT is that the estéBIished
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consulting engineering firms which prepare development projects for
governments, development banks or aid agencies tend to be rather un-
familiar with AT and with the possibiTities of using smallier-scale or
more labour-intensive technologies. And when they hapjsen to be fam-
jliar with them, they are generally not asked by their clients to
prepare projects in such a way as to make use of these alternative
technoiogies. In the same way, the project sponsors - development
banks or government departments, for instance - are either unaware
of the possibility of using more appropriatz types of technologies,
and in this case will not ask the consulting firms to look into the
possibility of using such technologies; or else they are aware or in
favour of using AT, but cannot find the consulting firms with a suf-
ficient amount of experience in this field. The vicious circle can,
of course, be broken, and one of the preconditions for this is the
development of reputable and competent consulting firms with a certain
amount of practical experience in the applications of AT. In this
perspective, the emergence of profit-oriented AT consulting firms is
of major importance. As shown in Table 20, the number of such firms
is still small, but the very fact that they exist - and seem to be
in the process of expanding rather rapidly - 1is a very positive de-
velopment within the AT movement.

" THE TYPOLOGY OF APPROPRIATE TECHNOLOGY OnGANISATIONS

AT groups., like industrial firms, government departments or
professional organisations, each have a distinctive culture, history
and psychological profile, and these elements are crucial tg an under-
standing of the ways in which an organisation operates, of its devel-
opment strategies and of its 1ikely reactions to different situations.
A1l organisations are different from one another, as are individual
human beings, but in the same way that psychology can help to under-
stand human behaviour by distinguishing between a certain number of
basic types of character, the study of organisational psychology, or
behaviour, has a Tot to tell us about the ways in which organisations
function.

To the best of our knowledge, neither tha AT movement as a whole
nor individual AT organisations have yet been the subject of any
detailed behavioural or psychological investigation (1), but this is
l1ikely to change, both as a result of the growing interest in AT and

(1) One significant exception in this respect is the work done by
Denton E. Morrison on the sociology of the AT movement. See in
particular his paper on “Energy, Appropriate Technology and Inter-
national Interdependence”, The Woodrow Wilson International
Center for Scholars, Washington, 1978 {mimeo). -
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in response to the rapid growth of the AT movement. Some of the basic
cultural and psychological features of the small specialised AT groups
are in fact already well known, and there is no reed here to elaborate
upon the strong missionary nature of these crganisations, their dis-
trust of governments, their reluctance to establish close relation-
ships with industrial firms or their deliberate cultivation of an
anti-establishment image. These organisations, however, are not the
only ones within the AT movement, and there are gcod reasons to be-
lieve that many of the features commonly attributed to AT organis-
ations rest upon an image which may have been correct ten or fifteen
years ago, but which today no Tonger corresponds to reality.

If one is to go beyond the traditional image of the AT movement
and beyond the practical distinctions made earliier in this book bet-
ween 'specialised' and 'general' AT organisztions or between the 'de-
veloping country family' of AT organisations and the 'industrialized
country family', a somewhat more systematic approach is required.

What we shall, therefore, try to do here is to establish & basic
typology of AT organisations based on a number of easily verifiable
data. Our aim here is not simply to introduce yet another instrument
of classification, but rather to distinguish between a few basic
structural types of AT institutions and provide a better understanding
of the ways in which such institutions might develop in the future,

The typology of AT organisations sketched out in Figure 37 rests
upon four basic variables: an organisation's age, the size of its
budget, the number of its staff members and the rate of dispersion of
its activities. These four variables, or basic features, have an
obvious advantage in that they are easiiy guantifiable. This, how-
ever, is not the only reason for choosiﬁg them: these variables,
taken individually or in groups of two or three, are a2 fairly good
approximation of the character of an organisation. 1In a fast-growing
micro-society such as the AT movement, the age of an organisation,
for instance, is of paramount importance: the older organisations are
highly visible, they tend to have very far-reaching contacts with
other AT organisations, and their influence both on the AT movement
and on the decision-makers in governments or industry is quite out of
proportion with their size. 1In the same way, the level of dispersion
of activities (i.e. the total number of subject areas in which an
organisation is actively engaged) can indirectly give a rather good
idea of its development strategy and of the nature and effectiveness of
its operations. As for budgets or total number of staff members, they
can serve as a good indicator of the relative affluence, or poverty,
of an organisation, and can also be used to distinguish between the
‘missionary-type' AT organisations, which pay low salaries and often
employ quite a few voluntary workers, and the 'establishment-type'
organisations with much higher expenditures per staff member,
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These four variables can also be analysed by aroups of two or
three: a high rate of dispersion combined with a small number of staff
members, for instance, is usually typical of AT organisations working
primarily on information networking, but in the case of a less spec-
jaiised organisation, can serve as an indirect indication that its
activities in each field ar> below the minimum threshold of effective~
ness. By contrast, a relatively mature organisation with a small
staff and only one or two fields of activity is most probably a highly
professional organisation with a large amount of experience in jts
field. These four indicators, or variables, are not, of course, the
only ones that can be used to develop a typology of AT organisations,
and their importance should aot be overestimated. Although far from
perfect, they are nevertheless a useful instrument of analysis.

In Figure 37, these four variables are pressented along four axes
in the form of lozenge-shaped figures representing the general prof-
iles of the 277 organisations described in the Oirectory. With the
exception of a very small number of intermediate-type organisations,
all of those figuring in the Directory fall into seven different
structural types. Each of these types has been given here a very
brief description {e.g. “sma]l'and dispersed” in the case of Type 2
grganisations, or “large, specialised and mature" vor Type 4 agrganis-
ations) so as to facilitate the understanding of what may appear at
first sight as a rather unconventional representation of an organis-
ation's character. ' .

The choice of seven basic types, rather than twelve or sixteen,
is not arbitrary, but corresponds to the findings emerging from a
detailed analysis of the 277 AT organisations in the Directory: these
seven types are the only ones which can be found in the AT movement
today, There are thus no organisations which are characterised at
the same time by affluence (measured in terms of size of budget re-
lative to number of staff), maturity and a nhigh degree of spacialis-
ation; nor are there any highly specialised organisations with a very
Targe budget. ‘ .

These seven basic types of AT organisations can be illustrated
with the help of concrete exampies: Table 21 lists four organisations
for each of these seven types. These examples are taken from both
industrialized and developing countries, and from among the special-
ised AT organisaticns as well as from among the so-cailed 'general’
nrganisations.

A closer Took at a list of the organisations faliing under each
of these seven types suggests that the AT movement is truly a world-
wide movement, and that the conventional distinction between devel-
oping country organisations.and industrialized country organisatipns
is not as clear-cut as generally believed., Small, specialised AT
groups can be found in both rich and poor countries, and if the -
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Figure 37 TYPOLOGY OF APPROPRIATE TECHNOLOGY CENTRES
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Figure 37 (Cont'd)
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Tabie 21

EXAMPLES OF THE SEVEN DIFFERENT TYPES OF APPROPRIATE TECHNOLOGY ORGANISATIONS

TYPE 1:

TYPE 2:

TYPE 3:

TYPE &:

TYPE 5:

TYPE 6:

TYPE 7:

Affluent, mature and moderately dispersed

- Brace Research Institute (Canada) -
- World Health Organisation (Switzerland/International)
- Mexican Foundation for Rural Development (Mexico)

Small and specialised

- Minimum Cost Housing Group (Canada)

International Forast Science Consultancy {United Kingdom)
Group for the Development of Chemical Technology {(Mexico)
Housing Research and Development Unit (Kenya)

Small and dicpersed

TRANET {United States)

Natiaonal Centre for Alternative Technology (United Kingdom)
- Appropriate Technology Development Association (India)

- V¥illage Technology Unit (Indonesia)

Large, specialised and mature

-~ Transport and Road Research Laboratory (United Kingdom)
International Solar Energy Society (Australia)

Nutrition Institute of Central America and Panama (Guatemala)
- African Medical and Research Foundation {Xenya}

]

Large, moderately specialised and mature

-~ National Center for Appropriate Technoleagy (United States)
- Tropical Products Institute {United Kingdom)

- Las Gaviotas (Coiombia)

- International Rice Research Institute {Philippines)

Poor, dispersed and with large staff

- Agromisa (Netherlands)

- Mgvement for the Promotion of Balanced Technologies {France)
- Development Technology Centre (Indonesia)

- Marga Institute (Sri Lanka)

Young, affluent and fairly dispersed

-~ Danish Invention Centre ({Denmark)
- California State Office of Appropriate Technology
(United States)
- Environment Liaison Center (Kenya/International)
- Technical Development Division, National Training Centre
{Colombia)

developing countries have a somewhat lower proportion of type 7 organ-

jsations, all the big regions of the world have a few AT organisations

of each of the seven types (except for the QECD Pacific¢ area, which

has a very small total number of organisations listed in the Directory).
This typology can be viewed simply as an attempt to describe the

AT movement and outline the basic structural profiles of individual

AT organisations. However, it may also be used as an instrument for

aznalysing the operations of individual eorganisatiens. If one looks,

for jnstance, at the type 3 organisations ("small and dispersed").,

156




one can observe that quite a number of them beleng to the category of
networking institutions: their main function js to collect and dis-
seminate information, encourage contacts between various AT groups
and promote AT in a rather general way. This accounts in large part
for the very high dispersion of their activities. In other terms,
the profile corresponds fairly well to the function. There are, how-
eyzr, several AT organisations with the same basic profile which are
in fact developing new technologies, carrying out development projects
and trying to do the same amount of work as much larger and more spec-
ialised crganisations. The wide dispersion of their activities, comb-
ined with 2 relatively small budget and limited staff resources, makes
it difficult for them to reach their rather ambitious objectives, and
this missmatch between profile and function can be a useful pointer
to major organisational problems, and possibly to a need for major
strategic reorientations.

In the same way, organisations belonging to type 6 ("poor, dis-
persed and with large staff") are likely to face difficulties that
are very different from those contronting type 2 organisations ("small
and specialised”). Most conspicuous of these difficulties are the
lack of professionalism, the need to spend a considerable amount of
time and effort on fund-raising and the lack of leverage on, and cont-
act with, the main decision-makers in governments and industry. Type
2 organisations, by contrast, are generally widely recugnised for
their professionalism, but their smallness and high degree of special-
isation makes it difficult for them to break out of their usual circle
of contacts and expand into other fields of activity.

THE PATTERNS OF STRUCTURAL EVOLUTION

The typology presented ir Figure 37 is essentially a photograph
of the AT movement at the end of the 1970's, and it would be a mis-
take to assume that am organisation fitting into any one of these
categories is bound to remain indefinitely in that category. Organ-
isations grow larger and older, and the difficulties they face in the
course of their work can bring about major reorientations in their
strategies or forceful changes in their mode of aperation.

Is there a ‘normal' evolutionary path in the development of AT
erganisations? Do the overly dispersed organisations tend to move
towards a higher degree of specialisation? Do the young and fairly
affluent AT groups run the risk of turning into mature but increasing-
ly impoverished organisations? Do some of the structural types out-
lined here represent an evolutionary dead end? Are others an the
contrary more open-endad and mere likely to serve as a fertile breed-
ing ground for expansion and diversification?
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There are quite obviously no siw:le answers to these questions.
One can nevertheless try to outline in a rather impressionistic and
necessarily sketchv way the paths of evo1ution from one type to the
other. The dijagram presented in Figure 38 is based essentially on a
detailed analysis of the history of a fairly small sample of the 277
organisations figuring in the Directory, as well as on a rather sub-
jective appreciation of the problems facing the AT movement as a whole.
As such, it is not a scientific presentation, Tet alone a normative
judgement as to what individual AT organisations should & doing in
the future, but simply a general indication of the evolutionary pat-
terns in the AT movement.

Figura 38 POSYIBLE TRANSITIONS BETWEEN DIFFERENY TYPES OF CENTRES
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This diagram suggests three important observations. The first
is that evolution and change are one of the distinctive features of
the AT movement, and that the structure of an organisation is not de-
termined once and for all at the moment the organisation is set up.
The second is that certain structural types are prabably inherently
more evolutienary, or more open to change, than others. Type 2, for
instance, ("small and specialised”) can lead quite naturally to type
4 ("large, specialised and mature"), type 5 ("large, moderately spec-
falised and mature") or type 3 ("small and dispersed"); by contrast,




type 4 or type 5 represent the final stage of an evoiution, rather
than a stepping stone towards a different structure. The third ob-
servation is that the patterns of evelution generally go in one way
only ~- an organisation of type 2 can evolve into a type 4 institution,
but the opposite is much less likely - and seem to follow certain
logical sequences. Type 1, for instance, ("affiuent, mature and mod-
erately dispersed”) is one of the major transitions between type 7 on
the one hand ("young, affl.ent and fairly dispersed"), and type 4 and
5 on the other.

THE EVOLUTION IN THE MIX OF ACTIVITIES

The structural evolution of AT organisations presented in Table
38 can be completed by a diachronic picture of the relative importance
of their different types of activity. Here again, this is a scmewhat
impressionistic view based on a relatively small number of organis-
ations in both industrialized and developing countries. Despite its
obvious limitations, it probably corresponds fairly well to the type
of evolution through which many AT organisations have gone, notably
in their early years (see Figure 39).

The two most important types of activity of AT organisations, as
shown in Chapter 5, are research and development (R & D) and inform-
ation-related activities, and this is reflected in the Tocation of
the two curves relating to these activities in Figure 39. What is
important to note is that these two activities tend to decline in
relative importance as an organisation matures. The decline, however,
is not dramatic, and i5 only relative: the absolute number of man-
months spent on R & D or inforhafion will be increasing substantially
if the organisation itself is growing rapidly.

The other types of activities appear to be much more unstable,
particularly in the early years of an organisation‘s history. After
an initial decline, user-oriented activities (2) tend to pick up after
five or six years, and in mature organisations become almost as im-
portant as R & D or information. This phenomenon, which can be ob-
served in a number of the older AT groups, seems to be due to several
factors. First is the pressure of necessity: once an organisation
has developed a series of new technologies -~ and this can take sev-
eral years - it often finds that the diffusion of these technologies
is very difficult, unless a substantial effort is made to build up
extension services and promote innovation in an active way. By that

(2) The category of user-oriented activities includes technology-
extension services, technology diffusion activities, the pramation
of tocal technological traditions, demonstration work and exhibits.
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Figurs 39 TYPICAL EVOLUTION IN TIME OF AN APPROPRIATE
TECHNCLOGY CENTRE'S MIX CF ACTIVITIES
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time, many years may have elapsed since the organisation was estab-

lished.

the development of new products and the building-up of the infrastru-

This suggests that there is often a major time lag between

cture which is nzcessary %0 ensure the successful diffusiocn of these
new products or new technologies.

A second reason which can help to explain the rather particular

shape of the user-oriented activities curve is that, in the first few
years of operation of an AT organisation, these activities, which are
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known to be important, are in fact somewhat irrelevant, since the
organisation has few new technologies to diffuse precisely because
it is still so young.

The rapid growth of assistance to other AT institutions in the
first few years of an organisation's life is very typical of the mis-
sionary nature of the AT movement, and this growth is matched by a
similar expansion of educational activities, which themselves are
often of a missionary nature. What may appear somewhat surprising
is the evolution of commercial activities and support activities.
Contrary to what the bottom curve in Figure 39 would suggest at first
sight, commercial activities do not cease suddenly semewhere around
the 10th year. What usually happens in fact is that these activities
are transferred to a commercialiy-oriented subsidiary, or else are
spun off to another organisation. Whether this is the most appropr-
jate solution is debatabie. It does, however, suggest rather clearly
that even when they are successful from a comnercial point of view,
most AT organisations are not really equipped tc handle the organis-
ational, financial and managerial problems which go hand in hand with
a fast-growing and successful commercial operation.

The decline of support activities (e.g. testing of new equipment,
feasibility studies, consulting and engineering services) is also
rather revealiing of the structural problems facing AT orgarisations
as they develop. These activities are known te be important, and are
probably one of the most critical dimensions in the large-scale dif-
fusion of AT. Yet somehow most AT organisations seem to have some
difficultyin developing them, either because they are not fully equip-
ped to do so (this is the case, for instance, of testing servicec),
or else because they are better carried out by other types of organ-
isations {e.g. engineering consulting firms).

(=]
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Chapter 10

GENERAL CGNCLUSTONS

The analysis presented in this book is essentialiy a picture of
the AT movement at the end of the 1970's, and not & description of
the ways in which the movement developed or a speculation as to the
directions it might foilow in the future. This photograph, 1like all
photographs, is a static view of things and has obvious limitations
as to depth of field and breadth of vision, but its 'statistical
grain’ is nevertheless sefficiently fine to reveal a number of pat-
terns, trends, landscape features and personalities which have gone
largely unnoticed until now, and which would deserve to be investig-
ated in further detail. In this concluding chapter, we shall attempt
to draw all the threads together and raise some of the issues which
were not touched upon in the preceding chapters, or which appeared
only in filigree in the analysis of the AT movement's growth, its
fields and types of activities, its funding and staffing problems,
its innovation diffusion mechanisms or jts institutional nature.

Three sets of issues will be raised here. The first touches
upon the revolutionary nature of the AT movement and the ways in
which the cultural revolution it embodies is gradually penetrating
jnto the top decision-making circles. The second is concerned with
the strengths and weaknesses, structural and orgarisational, of the
AT movement. And the third focuses on the processes of decision-
making in technology, and notably on the ways in which AT groups
could exert a greater influence on the technological system.

APPROPRIATE TECHNOLOGY AS A CULTURAL REVOLUTION

Technological and cultural revolutions often go unnoticed by
those societies, institutions and individuals which are most directly
concerned by them. One of the reasons for this is that, unlike pol-
itical revolutions, they take place in a more gradual way and are
somewhat less conspicuous than a brutal change of government or a
military invasion. Another reason is that the threat they present
is often deliberately ignored or underestimated, not because of will-
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full blindness, but because it generally represents a very deep, and
indeed inconceivable challenge to the existing order of things.

These revolutions in culture or technology usually have very pro-
found effects on society and its main institutions, as cliearly shown
in recent times by the impact of the ecological movement and the cons-
ymerist movement on such industries as pharmaceuticals or automobile
manufacturing, or by the effects of micro-electreonics on employment,
privacy., education and work relations. These revolutions, like polit-
ical revolutions, are often crystallised énd sometimes ignited by the
written word, and notably by a best-se]1in§ book of major symboiic
significance which captures the spirit of an emerging but still inchoate
shift in values, and provides it with both legitimacy and substance.
One such case was Thomas Paine's widely read book, Common ZFewnse, which
played a major part in the outbreak of the American Revolution of 1776.
Another was Karl Marx's Manifesto of the Communisgt Party, whose in-
fluence will have shaped the history of the world for several gener-
ations, and a third is Theodor Herzl's The Jewish State which capt-
ured the spirit of Jewish nationalism at the turn of last century by
proposing the inconceivable., Closer to our times, and in a somewhat
different sphere, one might single out Rachel Carson's Silent Spring
er Ralph Nader's Unsafe at 4dny Speed as the bellwethers of the now
all-powerful ecological and consumerist movements, Little does it
matter whether such books are right or wrong, or even entirely novel.
In fact, what they have to say is seldom totally eriginal, and other
authors may have written much the same thing before. But somehow, by
their timing, by their wording or by pure coincidence, they happen to
match almost exactly the underground movements of society, and serve
both as the detonators of revolution and as the catalysts of new cult-
ural and political paradigms.

E.F. Schumacher's best-selling book Small fs Beautiful quite
clearly belongs to this small group of truly revolutionary books, and
if the AT movement and its ideas have managed tec acquire such promin-
ence, it is due in very large to Schumacher's word. One is, of course,
entitled to question whether the AT movement really represents the
vanguard of a cultural and technological revolution, or whether the
concepts and ideas it is trying to promote are anything elise but a
reformulation of something familiar. The difficulty here is that
revolution is not always a verifiable event, especially when observed
at the time of its ocecurence. Revolution, in fact, is often an inter-
pretation of history given with the wisdom of hindsight and distance,
and mankind's collective memory embodied in history is both subjective
and selective.

Contrary to what most of its proponents would like to believe,
the AT movement's revolutionary nature is not due to the technological
innovations to which it is now giving birth, but rather to two other.

163




less conspicuous but much more important factors. The first is the
very far-reaching nature of its ideological and cultural critique of
the prevailing economic system throughout the world. What the AT pro-
ponents are saying, or trying to say, is that the economic, technojog-
ical and industrial evolution of the last hundred years, or more, has
pushed us into the wrong directions altogether. The critique is no
doubt exaggerated, and often unjustified, and it would be easy to fault
it for its oversimplifications, its missreadings of history, its del-
iberate ignorance of the very positive achievements of our present
technological system and its unawareness of the fact that technology
is the product of a cultural demand, and that if the technoalogy is
wrong, the fault does not lie exclusively in the hands of those who
developed it. What is important about this critique, however, is
neither its correctness nor its mistaken nature, but the very fact it
is addressed to the basic values and operating rules of the system -
from the profit motive to the primacy of economic efficiency, and from
the ethics of growth to the belief in the universality of contemporary
technology. Revolutions do not happen because of a few piecemeal fail-
ings in the system: they occur when its ground-rules are put into
question.

The second important factor lies in the position and influence
of the critics. As Tocqueville correctly observed in his less well
known but equally important book, L'Ancien Régime et la Révolution,
revolutions do not occur when the existing political or sccial system
is challenged by outsiders - be they poor farmers or the urban bro!—
etariat - but only when it is put into question by the ruling elites
themselvas, or at least by a significant minority within these elites,
and notably by its intelligentsia. Sociologically speaking, the AT
movement has many features in common with the intellectual elites
that brought about political revolutions in other places and other
times. Not only because of the educational level of its members, the
urban location of its activities or the intensity of its communicat-
ions networks, but because of a much more subtle phenomenon of termite-
like peretration into the decision-making circles of governments, in-
dustry. banks, political parties and trade-unions. This penetration,
l1ike that of termites in a wooden builiding, can go unnoticed for a
number of years, and it is, therefore, rather difficult to measure
its progression., The signs that it has gone rather far are neverthe-
Tess unmistakable; when the chairman of a national Atomic Energy Com-
mission in a major OECD country reveals himself to be a major sup-
porter of AT, when the president of a high technology multinational
corporation sets up a subsidiary to work on small-scale farming
methods, when one of the world's leading newspapers regularly devotes
two or three pages of its Sunday supplement to alternative life styles,
or when a mutti-billion dollar commercial bank establishes specia!?sed
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subsidiaries to make fifty- and hundred-dollar lgans to small farmers
and poor yrban craftsmen in the developing countries, then it is no
longer possible to dismiss revolution as mere wishful thinking on the
part of its prophets and visionaries.

These few examples, chosen from among dozens of other similar
instances, suggest that the ideas of the AT movement have penstrated
much deeper, and much highar, than the critics of AT would like to
believe. For the moment, of course, the practical achievements of
this revolution are stiil modest, and they are no match for the exist-
ing techrological system as we know it today. But what is important
is that this revelution portends what may be a radical shift in the
cultural demand for technology. TYechnology is the product of a cult-
ure, and its evalution is determined less by what is technicaily feas-
ible than by what is socially acceptable and culturaily desirable.

What is now happening is that the AT movement, consciousiy or nat, has
heiped to crystallise a social demand for new types of technology which
are less capital-intensive, smailler in scale, more sparing of natural
resources and less uncongenial to man and his cultural eavirgnment,

The technological system, represented by large industrial corporations,
conventional research centres, investment institutions, planning agenc-
ies and edycatianal establishments, has yet to adapt to this new de-
mand. This takes time, and indeed a very long time, not because of
i11-will, incompetence or sheer blindness, but simply because of the
rather long lead-times between the emergence of a new demand and its
satisfaction through new products or new services. What we have today
is a basic missmatch between what society requires and what the tech-
nological system has to offer, and the size of this missmatch is due

in no small part to the rapidity with which this cultural demand for
technology has changed in the Tast few years.

THE STRENGTHS AND WEAKNESSES OF THE APPROPRIATE TECHNOLOGY MOVEMENT

The AT movement is Doth much stronger than generally believed,
and much weaker than its rapidly growing size would suggest. As we
have tried to show in the preceding chapters, the rate of growth of
the movement, the scale of its activities, the size of its research
effort and the volume of its financial resources are considerably
larger than was thought to be the case until now. This quantitative
expansian exceeds by far the wildest dreams of the lone pioneers of
the 1960's, but growth alone cannot soive everything, and a number of
fundamental problems remain.

The first, but not necessarily the most important, of these prob-
lems is the high amount of 'nodjse' within the AT system: as a result
both of the very rapid growth of the movement and the generalised JacK
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of exparience as to how to'start up and develop meaningful activities
in this field, the best of the specialised AT groups spend an inordin-
ately large amount of their time and effort on communication with,

and techrnical assistance to, newcomers and fresh converts., This work
is undoubtedly important, and is in line with the missionary nature

of these groups. It does, however, tend to detract from the ultimate-
1y more important task of developing new technologies, promoting new
projects and working out the ways in which innovation can be most suc-
cessfully diffused. It is interesting to observe in this connection
that some of the AT groups which are known to be among the most effect-
jve and the most original have recognised this danger, and have in
fact virtually cut themselves out of the international communications
system in order to devote all their erergies to experimentation, re-
search and pilot projects. Some others, which are not necessarily
among the best but which have a certain reputation, based in part up-
on their early entry into the AT field, have gone the opposite way,
and spend most of their time on interaction and conference-mongering.
The balance between missionary werk, splendid isolation and noise-
making is certainly not easy to draw, given both the tremendous inter-
est in AT and the absence of any real market mechanisms (e.g. bank-
ruptcy) to validate the social utility of an AT group's work. With a
few excaptions, the AT movement has yet to solve this problem.

A second, and ultimately more serious, problem is the complexity
of the R & D process and the inability of the great majority of the
specialised AT groups to master the difficult and painstaking problems
that face any technological innovation, from the initial idea to a
successful commercial or social application. Contrary to what is
widely believed, AT's are generally neither easy to design, nor simple
to develop. This is true even of such apparently straightforward and
well-known products as hand-operated water pumps or cheap household
water storage tanks. Products intended for use by very poor people
or which have to operate under harsh conditions {geographic isolation,
absence of repair and maintenance facilities, difficult climate} need
to be immensely more reliable than most AT proponents deem necessary.
The design and eraineering challenges are often formidable, but tend
to be vastly underestimated by the majority of the specialised AT
groups. This raises a critical question: are these groups really the
most appropriate type of institution to carry out the complex research
and désign work which is necessary if AT is to remain more than an
idea, or a demonstration project without any real future? Two ap-
proaches can be envisaged here. The first would be for AT groups to
build up and expand their research, testing and engineering capability.
The second would be to have this work carried out by the institutions
which have the experience and the manpower to do it, namely industrial
firms and conventional research centres. -
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The first solution is the more appealing one to the AT movement,
given its early anti-establishment ideology and its distrust of both
governments and industry. The second is probabiy the more realistic
one, and this is why the invelvement of industrial firms, government
research centres or private consulting groups in the AT movement is
so important: these are precisely the institutions which have the
technical capacity, the organisational infrastructure and the profes-
sional experience to do what the specialised AT groups might like to
do themselves, but usually cannot because of their small size and
their necessarily limited technical expertise. '

A third probiem facing the AT movement in general, and the spec-
jalised AT groups in particular, is the weakness of its linkage with
the investment system. MWhat one often tends to forget is that the
successful diffusion of innovation, be it in the form of a new product
{e.g. the automobile or the computar) or a new service (e.g. central-
ised water-borne sewerage systems; or sophisticated health care) de-
pends 7ot only on the availability of technology and organisational
capabilities, but on the willingness of the investment system - from
finance ministries and private banks to individual investors and pens-
jon funds - to put its money into these new ventures., This may sound
1ike a statement of the obvious, and indeed it is. Yet this is one of
the fundamental aspects of the innovation system which the specialised
AT groups, as well as a fair proportion of the 'general’ organisations
within the AT movement, have almost totally neglected. Why this should
be the case is in itself rathar symptomatic of the AT movement's in-
ternal problems and blind spots.

AT may have a lot to offer, and many of the concepts promoted by
the movement are basically sound. [t stands to reason that in a very
poor country, the cost of creating new jobs should somehow be related
to the average level of income, in the same way that the operating
costs and initial investment in a public service should be in line
with the ability of its beneficiaries to pay for it, directly or in-
directly. What is not sufficiently realised is that even the lowest-
cost technologies, if they are to be diffused on a massive scaie, call
for truly staggering investments. Take the cost of water supply or
waste disposal for instance. We know that it is technically and econ-
omically feasible to develop such services for an initial investment
cost of around one hundred dollars per person, and for an annual oper-
atinag cost of approximately ten dollars. This may look inexpensive,
but when put in relation with the needs of a large city, the sums
involved are quite unrelated to the normal scale of operations of an
AT organisation: for a metropolis of 5 million pecple, such services
would each require a total initial investment in the region of 500
miltion dollars. |
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The problem facing the AT hovement here is somewhat similar to
the one concerning the expansion of research activities: either the
AT groups try to expand their activities and become part of the group
of institutions in the financial system, or else they try to focus
their effort on influencing the existing investment system and shift-
ing its financial flows to projects and services which embody AT's,
and which for this reason are more in line with the imperatives of
social equity.

This probiem of linkages with the investment system and the re-
search system suggests that the greatest strength of AT organisations
does not lie in their ability to duplicate what others have done, or
are doing every day, but rather in their aptitude to carry on what
they have done so well until now, namely to initiate and sustain a
revolutionary change in our culture, our attitudes towards technology,
our perception of man's relationship with nature and his fellow men,
and our awareness of the difficulties of tomorrow. To start a revol-
ution is one thing; .o keep it going is another, and the ways in which
this can be done are still far from clear.

If one accepts the view that the specialised AT groups as we
know them today will continuye to remain fairly small, but will become
much more numerous and more highly diversified, which could be their
most productive fields of cultural subversion? The answer is far from
clear, but ore of them could well be a contribution to fairly radical
changes in the technological decision-making process.

THE PROCESS OF TECHNOLOGICAL DECISION-MAKING

In its early davs, the AT movement assumed almost as a matter of
faith that the social and technological problems facing both industri-
alized and developing countries were linked with the use of inappropr-
iate technologies. The obvious respoﬁse t3 this problem was to try
to develop, and experiment with, new technologies which were more
simpTe, better adapted to the local enviromment, less costly in terms
of investment resources and more easily understandable by those who
were eventually to use them. This search for alternatives was very
productive, not only because of the specific innavations to which it
gave birth, but also and perhaps even more because of the questions
it raised and because of the encouragement it gave to entirely new
lines of research,

The dominant idea underiying this search for alternatives had a
compelling logic: if such alternatives were one day to play a major
role, they first had to be proven viable, and the only way to do so
was to develop them so as to prove the validity of the concept. Hence
the major emphasis given to the invention of new devices, new types of
equipment, new machinery and new tools.
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This search for alternatives and this priority given to the de-
monstration effe~ts was essentially the hallmark of what we have called
the ‘developing country family' of AT organisations. Parallel to this,
but somewhat later in time, came the AT groups with a much more direct
jinterest in industrialized country problems, and whose main concern
was the development of an alternative technojogical system which was
to be institutionally and organisationally completely detached from
the existing economic system - as illustrated by the creation of
communes, independent community organisations and self-sufficient
farming groups.

Both approaches were probably justified ten or fifteen years ago.
But what has happened in the meantime is that the ideas and concepts
of the AT movement, which represented a rather minor counter-culture
with a strong anti-establishment bias, have come to acquire a popular-
ity and prominence which is far greater than the early pfoneers of
the movement had ever dreamed of. The reasons for this rather sudden
and rapidly growing acceptance of the AT movement's ideas are rather
compiex, and still far from being fully understood. What probably
played a major part was the o0il crisis of 1973 and the generalised
economic slowdown throughout the world that followed it, but there is
1ittle doubt that the explanation, if there is one, is not purely
economic, but social and cultural. In any event, what seems to have
happened some time in the course of the 1970's is that the ideas pro-
moted by the AT movement have rapidly come to acquire a high degree
of notitical and cultural legitimacy within the establishment. In’
otier terms, the cultural revolution is in the process of succeeding.

This has come to pose a set of problems which sre entirely new,
and which most AT groups are still largely unaware of: the issue to-
day is not to develop new pieces of hardware to prove the validity of
the AT concept, or to create a micro-society of anti-establishment
institutions, but rather to develop the methodologies, institutions
and mechanisms which will allow the ‘'system' (i.e. government agencies,
research centres, educational institutions, banks, industrial firms
or community organisations) to translate its commitment to AT nto
new technologies, new ways of doing things and new organisational
structures.

We know today that it is technically feasible to develop a wide
range of new technologies which are smaller in scale, less capital-
jntensive or better adapted to the local environment than the main-
stream technologies which form the basis of ocur current economic sys-
tem. We also know from the penetration of the AT movement'’'s ideas
and concepts into the decision-making elites of industry and govern-
ment in both developing and industrialized countries that there is an
unexpectedly high degree of interest in, and receptivity to, this need
for using more appropriate types of technology. The ways in which -
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interest and receptivity can be expressed in the form of innovation,
new institutions or more appropriate projects is, however, far from
ciear, and one might suggest here that this problem is probably the
most important challenge facing the AT movement at this point in time.

One line of action might be to work much more seriously than is
now the case on the decision-making processes in technology. Contrary
to what conventional economic studies on the subject would suggest,
the process of technological decision-making is not simply the result
of an economic or technical decision taken at a c¢learly identified
moment in the innovation process, but the expression of complex iter-
ative process of interactions between values, personalities, object-
ives, policies and constraints. Decision-making, contrary to what
the term indicates, is not an act but 2 process, and it is important
to understand how the process functions if its resuits - the 'decis-
ion' din the narrow sense of the word - are to be modified.

The problem can perhaps best be understood by looking in a rather
schematic way at the project cycle, i.e. the various phases of devel-
opment cf z project, from its conception to its operational implement-

avaluation. The type of project cycle used here
demonstraticn purposes is that followed by development banks, but it
should be stressed this mechanism is not basically different in other
types of institutions, be they government departments or industrial
firms. Our reason for focusing on the project cycle rather than broad
policies or specific technologies is that projects are in effect the
operational units in the technclogical system, and are both sufficient-
ly broad to serve as the overall carriers of innovation, and suffic-
iently narrow to allow for specific modifications and reorientations.
It is not, of course, the only conceivable level of anmalysis, and it
is important to keep in mind that the project cycle, however important,
is not the only element in the technological system.

By far the most important phase in the project cycle is the ap-
praisal stage. Appraisal, in effect, is the detailed description of
a project, of its economic justification, of its technical parameters
ard of its social or commercial utility. The object of the appraisal,
which is physically ambodied in a usually rather lengthy report, is
to present the econemic raticonale for the project to the people -
board of directors, president or executive directors - who have the
authority to take a final decision, positive or negative, about its
execution. In most cases, the decision is positive, not because the
board of directors is a mere rubber-stamping group - but simply be-
cause the projects which are unlikely to get their approval 2re elim-
inated in the earlier phases of the cycle. By the time a project has
reached the appraisal stage, it cannot be modified in any significant
way: its technical parameters are frozen, its size is determined, and
its institutionat set-up is pre-ordained. Even when the appraisd]
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report does contain 2 detailed examination of alternative technolog-
ical options, this examination is not presented as a set ¢f options
open for discussion or choice, but rather as an indication that alter-
natives options have been taken into account, but finally rejected

for a number of economic, technical or institutional reasons. In
other terms, the choice of technology has already been made, and if
such choices are to be modified, this can only be done in earlier
stages of the cycle.

One, therefore, has to look at the earltier stages, and the exam-
ination o7 the ways in which these technological decisions are taken
shows that the choice is much less straightforward than the classical
analyses 4f technology choices in the economic literature would sug-
gest. It is in fact a complex social and cultural process where ratio-
nality and legic are not the only determinants. Two of the critically
important project phases in this respect are those of project identif-
ication and project preparation.

Project identification, as the term clearly suggests, is the
moment in time where the generalists from banks, planning ministries
or other agencies, identify a need, or market opportunity, which can
be translated into a viable and clearly identifiable project. A num-
ber of factors come into play here. One is the experience of the
project identifiers as to what would be required by the market at this
particular stage of development. Another is the feedback from national
planning authorities, which gives an often rather detaziled idea of the
directions in which the economy should be moving in the next few years.
And a third, but much less conspicuous, factor is the system of values,
the culture and the professional yardsticks of the organisation which
will ultimately be financing or executing‘the project.

In most cases, there is no conscious or clearly expressed tech-
nological decision in this identification stage: the identifiers have
a fairly good idea of what is techmically or organisationally feasible,
and their mission is essentially to set the broad parameters of the
project. It is important to realise that this process of project id-
entification entails a number of implicit technology choices. If the
project is identified at this stage as a fairly big project, for ins-
tance, it will almest automatically follow that the technologies used
in it will be of a capital-intensive and rather compiex nature. This
will almost necessarily ruie out the selection of more labour-intensive
and perhaps more appropriate types of technology. In the same way,
the subtie pressures put on the project identifiers by the sponsoring
organisations to meet the growth and development objectives both of
the organisation and of the country in which the project is to be
carried out act, in effect, as a very strong deterrent against the
use of AT. Added to this is the risk element: a project must be suc-
cessful, and one of the best ways to ensure this is to stick to well~
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known technologies which have been proven elsewhere, and refrain from
using AT's which are untested, complex to manage or difficult to duptl-
jcate. .

A1l these elements amount to a very effective deterrent against
the use of AT. What is more, even when the project identifiers are
aware of alternative technologies and would like to foster their ap-
plication, there are very strong institutional, political and manager-
ial pressures actirg in the opposite direction. The project identif-
ication stage is neot, of course, the only point in time in which im-
portant if implicit technoiogical decisions are made. It is, however,
one of the most important stages in this respect, and one which has
received very little attention on the part of the AT movement. One
might, therefore, suggest that this critical moment in the innovation
process is potentially one of the most rewarding, if complex, fields
of activity for AT groups throughout the world.

The second critically important stage from a technolegicai point
of view is that of project preparation. This work, carried ocut for
the most part by iadependent consulting and engineering firms, consists
essentialily in working out the technical, economic and institutional
details of the project, setting out the technical parameter: and spec-
ifications of the various types of equipment that will be used in it,
and outlining the detailed procedures in which the project will event-
ualiy be carried out. The firms chosen to do this preparation work
are usually selected after a process of competitive internaticnal bid-
ding. This means in practice that they are usually rather 1argé and
reputabie groups based in the industrialized countries, and with a
much greater experience of the technologies used 1n these countries
than with the more appropriate and more labour-intensive technologies
which AT groups are seeking to promote.

, As we have seen in the previous chapter, there are a few special-
ised AT consulting and engineering firms, but their number is still
small, and their experience is no match for the larger international
consulting groups against whom they are pitted in the competitive bid-
ding process. One of the most effective ways to promote the more
widespread use of AT in projects might therefore be to encourage the
development of AT-oriented consuiting and engineering firms, and act
simultaneously on the existing international consulting firms which
now dominate the 'market' for project preparation.

The consuiting and engineering firms involved in project prepar-
ation are, of course, not entirely free to select the types of tech-
nologies they want, or deem most appropriate. The reascn for this is
that they have to conform to the broad project parameters established
at the identification stage by the development banks or government
departments. Within this framework, however, there is still a fairly
wide range of technological options, and some of these may be ir Tine
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with the principles and ideas of the AT movement. In fact, several

of the large engineering and consulting firms have shown a distinct
interest in AT and are trying to promote the use of more appropriate
types of technology in the projects they prepare. The problem, how-
ever, is not that they are totally unaware of AT or unwiiling to give
it a chance, but rather, in their opinion, that the project identifiers
seldom, if ever, ask them to look into the possibility of using alter-
native technologies. The degree of technological initiative enjoyed
by the consulting firms which prepare projects is in fact probably
somewhat greater than they imagine, and the constraints outlined at
the identification stage are perhaps not as rigid as they are general-
1y assumed to be. The fact remains that consulting firms with & much
stronger AT orientation could probably come to play a more active role
in the promotion of AT, and this may well be another of the promising
lines of action for the specialised AT groups now active throughout
the worid.

A third stage in the project cycle with an important, if indirect,
influence in the technological decisiorn-making process is that of ev-
aluation. This is the stage which comes at the end of the cycle,
once the project has been completed. Its basic purpose is to evaluate
how well the project has conformed to initial expectations, and not-
ably whether it has met its economic and financial objectives. In
the great majority of cases, the evaluation is economic and financial
and not technological, and no attempt is made to measure the project's
impact on the development of lecal technological capabilities or the
appropriateness of the technologies upon which it is based, let alone
to draw any technological lessons for the development of future pro-
jects. This evaluation process, if carried out in other than a purely
financial and economic perspective, can yield a number of important
insights into the problems of technology choice and diffusion and
serve as the basis for developing more effective innovation strategies,
as well as a much better understanding of what constitutes a truly
approgpriate technology. This, however, is seldom done, and there are
good reasons to believe that & concerted action on this phase of the
project cycle could be very rewarding.

These three examples - project didentification, project prepar-
ation and project evaluation - suggest that the technological decis-
ion-making process fs rather complex and much less rational than it
appears to be at first sight. At the same time, they suggest that
the opportunities for influencing this process, or reorienting it in-
to more desirable directions, are quite significant, and would deserve
to be explored in a much more systematic way. Developing technologies
which are more appropriate is one thing; finding more money to promote
AT projects is another. But perhaps the most important thing is to
try to act on the nodes, or inflection points, of the technological
system, i.e. on the processes of decision-making.
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Appendix 1

NOTES ON METHODOLOGY AND SOURCES

This Appendix is intended to provide the reader with further de-
tails about the methodology used in compiling the tables and figures
presented in the book. Wherever necessary, it indicates the degree
of reliability of the data, their coverage and the abbreviations used.

Unless otherwise specified, all the data have been drawn from
the responses tc the OECD questionnaire, the full text of which is
reproduced in Appendix 3. The full list of organisations covered in
this survey is given in Appendix 2.

The base year for the data is 1977.

Page 14 Table 1

RESPONSES TO QECD QUESTIONNAIRE - BREAKDOWN BY GEQGRAPHIC AREA
AND TYPE OF ORGANISATION

This Table was originaTiy'published in the Appropriate
Technology Directory. The classification of AT centres by type
of organisation is based on the indications provided by the
centres in their response to the questionnaire. Centres which
did not respond, or which provided only incomplete answers, were
ranged on the basis of direct and indirect evidence (name of
centre, physical location, etc.) .in the category which appeared
as closest to their effective affiliation. Centres belonging to
two or more categories (e.g. an AT unit tied to a university and
working primarily on the promoticn of small-scale industry) were
attributed to the category which appeared historically and inst-
itutionaily as the most important.
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Page 15 Figure 1
THE WORLD-WIDE CCVERAGE OF OECD'S APPROPRIATE TECHNOLOGY DIRECTORY

Xey to abbreviations of map:

AFG Afghanistan LZB Lebanon
ALB Albania LES Lesotho
ALG Algeria LIB Libya
ARG Argentina LIR Liberia
oo
AUS  Austria MAG Madagascar
BAR Barbades MAL Malaysia
BDI Burundi MAR Mauritius
BEL Belgium AU Mauritania
BEN Benin MLI Mali
BHU Bhutan MLW Malawi
BOL Bolivia MOR Morocco
BOT Botswana MOZ Mozambique
BUL  Bulgaria NAM Namibia
CAM Cameroon NER Niger
CAR Central African Republic NET Netherlands
CHD Chad NHE New Hebrides/Vanuatu
CNG Cango NIC Nicaragua
coL Co]ombiq NOR  Norway
Cos Costa, Rice
CYP Cyprus PAN Panama
= PAR Paraguay
CZt Czechoslovakia PNG Papua-New Guinea
ODEN Denmark POL Poland
DOM Dominican Republic POR  Porfugal
DRY Democratic Republiic of Yemen PUE Puerto Rico
ECY Ecuador REY Réunion
ELS E1 Salvader ROM Romania
FIN Finland RWA  Rwanda
GAB  Gabo SAU Saudi Arabia
GAM Gambia SEN  Senegal
GBI Guinea-Bissau ggh §1er¥§ Leone
GDP Guadeloupe SWA soma_;a d
GOR German Democratic Republic oot Swa§1“an
GER Federal Republic of Germany g weda
GHA Ghana 5w1§zer1and
GRE Greece SYR Syria
GUI Guinea TAZ Tanzania
GUY Guyana T06 Togo
HAI Haiti TRI Trinidad and Tobago
TUN Tunisia
HON Honduras TUR  Turk
HOK Hong Kong urkey
HUN Hungary UAE United Arab Emirates
ISR Israel UGA Uganda
UKK United Kingdom
I¥C Ivory Coast UPY  Upper Volta
JAM Jamaica URU Uruguay
Jg: Jordan VEN Venezuela
K Kenya
0 YEM Yemen
KUW  Kuwait YUG Yugoslavia
ZAM Zambia

ZIM  Zimbabwe

177




Page

Notes:

The three letter codes, or country abbreviations, used in
this figure are the same as those used in the 4ppropriate Tech-
nology Directory. )

. The areas of countries are proportional to their 1977 pop-
ulation as given in the Atlas of the World Bank, Washington, 1979;
for the sake of clarity, some smaller countries with relatively
important AT activities are drawn somewhat larger than they real-
1y are. Countries with a population of Tess than 500,000 have
been left out of this map, except if they had important AT act-
ivities.

The country coverage of the Appropriate Technology Directory
and of the statistical analysis presented in the present book is
shown in the form of four different shadings. Blank areas indic-
ate that the country in question was either not covered in the
Directory because of lack of responses to our questionnaire {e.g.
socialist countries of Eastern Europe, Soviet Union or'China)
or else was presumed, on the basis of the available evidence,
noet to be currently engaged in significant AT activities (e.q.
Afghanistan, Burma or Paraguay). The three different shadings
used for countries which were covered should be considered pri-
marily as indicative, owing to the difficulty of identifying the
total volume of AT activities in any given country.

24 Figure 2
RATE OF CREATION OF NEW APPROPRIATE TECHNOLOGY CENTRES, 1945 - 1978

This figure is based on the responses to questions 5a and
5b of the questionnaire. It covers 117 centres in the develop-
ing countries and 114 centres in the industrialized countries,
i.e. 83 per cent of the 277 obganisations listed in the Direct-
ory. The total for 1975-1978 is an estimate which understates
the number of new centres established in that period. '

The graph is very well adjusted by an exponential curve and
satisfies the following formula:

N= 2.7 x2 t/6-418

N = number of new centres estéh]ished in years
1945 + t and 1948 + t

This cérresponds to a growth of approximately 12 per_cent
4 year, and a doubling in the total number of organisations every
6 years and 5 months. _

In order to get an annual estimate of the newly-created AT
centres, it can be assumed either that there is the same annual
growth within each 3-year period, or that the same exponentieal

, where
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growth occurs. Both assumptions give rather similar resuits,
which leads to the following formula:

t/6.418

n=0.9x2 , where

n = estimated number of centres established in year
1945 +
The cumulative number of AT centres is then Nc

N, = 8.3 x 2 H/6-418

This formula gives N . = 286 for 1978, which is only slight-
1y higher tnan the total of 277 organisations covered in the
Directory.

On the average, all the developing country organisations
started to work on AT some 4.2 years after being set up. The
corresponding figure for the industrialized country organisations
is 5.9 years.

Page 27 Table 2
THE APPROPRIATE TECHNOLOGY MOVEMENT IN 1977: NUMBER OF ORGANISATIONS,
BUDGET AND MAN-MONTHS OF WORK ON APPROPRIATE TECHNOLOGY

The budget figures are drawn from the responses to questions
7 {(total budget of centre, or by), 14 (budget breakdown by sour-
ces of funding, or b14) and 15 (budgst breakdown by types of act-
ivities, or bls)‘ In arder to take into account all the centres
in the Directory, including those which did not respond to all
three questions, a weighted average of the budgets of each region
was calculated according to the following formula:

B = :7 : :14 i ils X n, where
7 14 15

B = total corrected budget of the rggian

n = total number of centres in the region

B7 =3 by = total budget given in answer to question 7
ny = number of answers %o question 7, with similar

definitions for 314, Nig {(question 14} and 315,
Nig {question 15)

The same calculation was done for international organisat-
jons. Since several of them did not give any details about the
relative size of their AT activities, these were assumed to
amgunt to approximately 10 per cent of their total budgets.

For the calculation of the total number of staff working on
AT, a correction was madé to the basic data for each region
(answers to question &) in order to take into account the in-

179




complete responses. The non-respondents were considered as
‘average' centres as far as staff numbers are concerned. This
average was calcuiated on the basis of the figures provided by
all the responding centres of the region, but excluding the up-
per and lower 5 per cent of centres {very small and very large
organisations).

The same corrections were made for calculating the total
number of man-months of work on AT.

Page 28 Table 3
BELATIVE SIZE OF APPROPRIATE TECHNOLOGY ACTIVITIES IN SELECTED COUNTRIES

The data of GNP growth rates are drawn from the sacond ed-
ition of the Worid Tables, the World Bank, Washinéton,'lgso.

In the calculation of the real growth rates of AT budgets,
inflation was taken into account in two ways. For the majority
of . organisations which gave their budgets in US dollars, the
figures were adjusted in line with the international dspreciat-
ion of the dollar (5.5 per cent a year). For those which gave
their budgets in national currency, the figures were adjusted in
iine with the natfonal rate of inflation as given in the Worid
Tables, and the change in value of the national currency relat-
ive to the dollar.

In the calculation of the size of AT activities relative to
GNP, the figuvres resulting from the questionnaire were adjusted
upwards to take into account the rate of coverage for each coun-
try, i.e. if the rate of coverage was C per cent, the figures
were multiplied by 100/C.

The index in the fourth column of the table expresses the
rate of growth of AT budgets relative to GNP growth. Let

annual growth rate of GNP (in per cent)

annual growth rate of AT budget {in per cent)

AT budgets and GNP at year t are related with their counterparts
in year t - 1 in the following way:

g
a

GNPt = (1 + g/100} GNP t -1

AT budget t = (1 + a/100) AT budget , _ ,
1 + a/100

+ 9
index/100

The index is computed as index = 100 x
so that AT budget ¢ * constant x GNP t

The index is 100 if both rates are equal; if it is 200, then
the AT budgets grow as the square of the rate of growth of GNP.
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In the AT budget figure for France, the CNEXO {Centre nat-
jonal pour 1'exploitation des océans) was excluded. The figure
for Switzerland includes the AT activities of agencies of the
United Nations system located in that country. For Colombia,
Mexico, Nigeria and the Philippines, the figures include the AT
activities of the research centres of the CGIAR network (Consult-
ive Group on International Agricultural Research),.

Pages Figures 3 and 4
g? andTHE TRANSITION TO APPROPRIATE TECHNOLOGY IN THE DEVELOPING COUNTRIES AND
IN THE INDUSTRIALIZED COUNTRIES

These two figures show the correspondence between the year
of creation of 231 organisations (out of a total of 277) and the
year in which they began to work on AT (response to guestions 5a
and 5b). Each dot represents one or several organisations creat-
ed in the year given on the X-axis and which started to work on
AT in the year given on the Y-axis. The size of the dots is pro-
portianal to the number of organisations.

12 : Table 4
THE BASIC TYPOLOGY OF APPROPRIATE TECHNOLOGY ORGANISATIONS

No comments

Page 34 Figure 5
THE FOCUS OF ACTIVITIES OF CENTRES IN THE INDUSTRIALIZED COUNTRIES (1977)

The main focus of activities of each organisation was de-
termined by the description of its activities, its main fields
of work and the geographic region on which its technologies are
focused (questions 12, 16 and 17). The activities of organis-
ations which did not provide any explicit information were cons-
idered as focusing both on industrialized and developing country
problems, as were those of organisations clearly working on both
types of probilems. The data are based on the number of organis-
aticens, not on their manpower, their budgets or their man-menths
of work on AT. Coverage: 64 organisations in MNorth America, 67
in Western Europe.
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35 Figure 6
MAIN LOCATIONS OF APPROPRIATE TECHNOLOGY CENTRES IN 1977

This map covers all the cities which have at least two AT
organisations figuring in the Directory. "City" is defined here
as the metropolitan area.

36 Table 5
SPATIAL DISTRIBUTION OF APPROPRIATE TECHNOLOGY ORGANISATIONS

In the decentralisation index, "main towns" are defined as
cities of more than 200,000 inhabitants in the case of countries
with a population under 10 million. For countries with a popul-
ation above this fiqure, a main city is a town with over 500,000
people. Coverage: 277 organisations.

39 Figure 7
DISTRIBUTION OF CENTRES BY NUMBER OF FIELDS OF ACTIVITY (1977)

The different fields of activity taken into account in this
figure are those listed in question 16. In each of the 'main'
or 'general' sectors of activity {(energy, health, water, etc.),
the category 'other fields of activity', if it was mentioned by
a respondent, was counted as one of its fields of activity:
Those organisations which mentioned only one or several general
fields of activity were assumed to be working in all the sub-
fields under that heading. '

41 Figure 8
THE MAIN FIELDS OF ACTIVITY OF APPROPRIATE TECHNOLOGY CENTRES (1977)

This figure is bases on the answers to question 16. Activ-
ities which were mentioned as ‘important activities' were given
a weighting of 3, and those which were described as an 'occasion-
al activity' were given . a weighting of 1. This weighting is
somewnat subjective, but has no direct influence on the relative
position of the different fields of activity, or on the relative
interests of developing and industrialized countries in specific
subjects,
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Pages Figure 9
47°and  RELATIVE IMPORTANCE OF FIELDS OF ACTIVITY IN INDUSTRIALIZED

* AND DEVELOPING COUNTRIES (1877)

The percentage of organisations working in each field was
calculated on the basis of the same weighted average between
‘important' and ‘occasional’ activities as in Figure 8.

Pages _ Figures 10 and 11
g? and RELATIVE IMPORTANCE OF MAIN FIELDS OF ACTIVITY IN THE INDUSTRIALIZED
COUNTRIES AND IN THE DEVELOPING COUNTRIES IN 1977
The relative importance R of each main field of activity i
in region j is calculated according to the formula
;g ¢;
R = 100 x // » where
_A_i"_"c_“
a5 = number of centres working on subject i1 in area j
Ai = number of centres working on subject i in the
world
cj = number of centres in area j
c = total number of centres in Birectory (277}
The world average corresponds to R = 100
Page 56& Jable 6

MAIN AREAS OF SPECIALISATION IN APPROPRIATE TECHNOLOGY OF SELECTED COUNTRIES

The index of specialisation S of a country's appropriate
technology activities is calculated according to the formula

~ ay €5
S-T— —C——.,where

&; = number of centres working on a subject in
country i

A = number of centres working on this subject in
the world

¢; = number of centres in country i

C = total number of centres in Directory (277)

The subjects listed in this table are those in which the
country in question has a share at Teast 50 per cent larger than
it should be relative to its size measured according to the total
number of centres in the country, i.e. those with an index of
specialisation S 2 1.5.
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Page 60 Table 7
CLIMATIC AND GEOGRAPHIC FOCUS OF APPROPRIATE TECHNOLOGY ACTIVITIES

This table is based on answers to question 17 and on data
from a wide range of sources concerning the major biome and clim-
atic zones of the earth. The index of specialisation compares
the percentage of organisations (or specialised 'units' - see
definition below) focusing their activities on a particular clim-
atic/geographic zone and the relative importance on this zone in
the world. The organisations which focus their activities on
several different climatic/geographic zones are counted as the
equivalent number of specialised “"units™, and the percentages
are based on the total number of such units active on the special
problems of each zane. The relative importance of each zone in
terms of area is computed according to the five zones considered
here.

Percentage of 'units®' focusing on this zone
Percentage of area occupied by this zone in
the 5 zones

Index of specialisation=

The index of general interest is computed in the same way,
but the number of 'units' is taken as the sum of the number of
specialised centres and the number of centres {106) with a gener-
al interest in all climatic zones, or without any specific clim-
atic/geographic focus.

Page 560 Table 8

APPROPRIATE TECHNOLOGY ORGANISATIONS WITH A FOCUS ON ARID AND SEMI-ARID ZONES

The index of specialisation is the ratio between the number
of organisations in the region focusing on arid and semi-arid
zone problems, and the relative size of these zones in the area.
The index is equivalent to 1 if, for instance, 10 per cent of the
organisations in the region are working on arid and semi-arid
zone problems, and if that region represents 10 per cent of the
world's arid and semi-arid zones.

The index of general interest is calculated in the same way
as in Table 7 above, but takes into account the organisations
which have a general interest in all the different climatic/gec-
graphic zones.
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64 Figure 12
WORLD-WIDE EXPENDITURES ON APPROPRIATE TECHWOLOGY, 1975 TO 1977

This figure is based on the 'corrected' AT budgets of each
of the regions of the world (see Table 2, page » and the method-~
ological notes to this table in the present appendix)}. These
corrected budgets of the 277 organisations figuring in the Direct-
ory have in turn been corrected to take into account the rate of
coverage of the Directory in each country and each region. Thus
if the coverage is A per cent for country Y, the corrected budget
for that country has been multiplied by 100/A, to give that coun-
try's total ‘virtual' expenditure on AT.

66 Figure 13
BREAKDOWN OF WORLD-WIDE EXPENDITURES IN APPROPRIATE TECHNOLOGY
BY MAIN TYPES OF ACTIVITY (1%77)

This breakdown is based on the 'corrected’' budget data for
each country {see methodological notes of Table 2) and takes into
account the fact that the answers to question 15 (budget break-
down by types of activities)} were sometimes incompliete (some or-
ganisations simply indicated that they were working on particular
types of activity without saying what percentage of their total
work was devoted to this type of activity).

The total budget b'ij of activity 1 in region j is calcul-
ated according to the following formula:

b ij = bij+ (Bj - bj) 93 }f a3 where

bij = bydget of activity i in region j as given in
answers to question 15

bj = total corrected budget of region j

bj = total budget as given in answer to question
15 (bj =3 bij)

qij = number of quotations of activity i in region j

qj = total number of quotations of all types of
activities in region j

57 Figure 14

BREAKDOWN OF WORLD-WIDE MAN-MONTHS OF WORK IN APPROPRIATE TECHNOLOGY
BY MAIN TYPES OF ACTIVITY (1977)

The total man-months of work on AT is based on the answers
to qguestions 6 (total man-months, or m6) and 15 {breakdown of man-
months of work by types of activity, or m15). A correction
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similar to the one made in Figure 13 was necessary in order to
take into the incomplete answers. Thg total man-months of work

M on all types of AT activities in a region is calculated accord-
ing to the following formula:

M. + M
M =6——-]-‘-5—x n, where
Ng + Nz
M6 = me = total man-months as given in answer to
question &
neg = number of answers to guestion 6

and similar definitions for M15 and N5

The breakdown of man-months by types of activities is cal-
culated in the same way as the budget breakdown by types of act-
ivity (see note to Figure 13). The number of man-months m'.. de-

1]
voted to activity i in region j is given by the formula

M5y Pyt (Mj - mj) 45 / 9 - where

mio o= number of man-mocnths devoted to activity i
J {question 15}

m.: = total number of man-months spent on aill AT
J activities in region j

L total number of man-months {question 15}

qij'and 9 have the same meaning as in Figure 13

Page 68 : Table 9
THE DIFFERENT TYPES OF ACTIVITIES OF APPROPRIATE TECHNOLOGY ORGANISATIONS

No comments

Pages 71 Figure 15
and 72 MAIN TYPES OF ACTIVITY OF APPROPRIATE TECHNOLOGY CENTRES

In each region, the part played by each type of activity was
estimated according to three criteria: the proportion of total
budget devoted to this activity (i.e. blij/Bj)’ the proporticn of
time or number of man-months spent on each activity (i.e.m'ij/Mj)
and the proportion of quatations for each activity {(i.e. qij/qj)‘
The percentages given in this figure are based on a weighted aver-
age between these three proportions. Man-months have been given a
weighting of 3, budget of 2 and quotations of 1. These weightings
have been chosen to reflect the fact that the most important ind-
icator of the effective level of activity in a particular field
of activity is essentially indicative. The proportion Pij (éHze
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of effort in each type of activity) is given by the formula
Pij=1/6(3mij/Mj'+2b.ij/Bj+qij/q3)

Page 76 Table 10
COST-RATIOS OF DIFFERENT TYPES OF ACTIVITIES IN APPROPRIATE TECHNOLOGY

The cost of each specific type of activity in AT is obtained
by dividing the total corrected budget devoted to that activity
by the number of man-months of work on that activity. The cost-
ratio index is obtained by dividing the cost of one man-month of
work on a particuiar activity in the industrialized countries by
the cost for the same activity in the developing countries. The
higher the index, the less expensive it is to carry out that act-
ivity in the developing countries.

Page 80 Figure 16
SOURCES OF FUNDING OF APPROPRIATE TECHNOLOGY ACTIVITIES IN INDUSTRIALIZED
AND DEVELOPING COUNTRIES AND IN INTERNATIONAL ORGANISATIONS IN 1977

This figure "is based on the data provided in answer to
questions 7 (total budget in 1977) and 14 (breakdown of budget
by sources of funds) and the methodology is the same as the one
used in Figure 13.

The budget b';; coming from source of funding i in region
is given by the following formula:

b'ij = bij + (Bj - bj) 9 4 / a9 - where

bij = budget coming from source i as given in ques-
tion 14

Bj = total corrected budget of AT organisations in
region j (see comments of Figure 12)

bj = total budget resulting from answer to gquestion
14

qij = number‘of times source i 15 quoted in region j

qj = total number of guotations of all sources of

funds in region J

Pages B3 Figure 17
and 84  coupcEs OF FUNDING OF APPROPRIATE TECHNOLOGY ACTIVITIZS IN
EACH MAJOR REGION IN 1977

The percentage breakdowns shown here are based on the same
data as Figure 16. The percentage 34 of total budget coming
from source i in region j is given by the following formula:
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a5 = 100 x b'ij / Bj, where

b'ij and Bj have the same meaning as in Figure 16

Pages 86 Figure 18
and 87
RELATIVE CONTRIBUTION OF THE VARIOUS SOURCES OF FUNDING TG THE RUDGET

OF APPROPRIATE TECHNOLOGY CENTRES IN 1977

This index {world average = 100) has two definitions which
give identical results. It is (a) the ratio between the contrib-

ution of source of funding i in region j and its world-wide con-
tribution to the budgets of all AT organisations, and (b) the
ratio between the percentage of budgets coming from source i and
allocated to region j on the one hand, and the contribution of
region j to world-wide AT budgets on the other.

The relative contribution of source of funding i to the bud-
get of AT organisations in region j is given by the following
formula:

b, b,
N ij i
aij = 100 x 5 // 5 where
J
b'.ij = corrected budaet cnming from source i in
region j
bi = Z: bjij‘= world-wide budget coming from source i
J
B, =3 b'.. = total budget of region j
i 5 i
B = Z: bi = Bj = world-wida AT budget
i b
Then a.. = 100 x percentage of total budget of region j coming from source i
L percentage of world-wide budget coming from source i
or a.. = 100 x percentage of budget coming from source i & going to region j
13 share of budget of region j in world-wide budget
Pages B89 Figure 19
and 90

THE SHARE OF GOVERNMENTS IN THE BUDGETS OF APPROPRIATE TECHNOLOGY ORGANISATIONS

This figure shows the distribution of AT organisations ac-
cording to the share of government funding in their total budgets.
The share of budgets provided by governments and given on the x-
axis of the six charts represents direct government funding as
given in answer to gquestion 14. The proportion of AT organis-
ations shown on the y-axis is based on the number of organisa-
tions which‘provided a complete answer to question 14 (between
70 and 100 per cent of the total number of organisations in each
region of the world) -
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Page 32 Figure 20
THE SHARE OF FOREIGH AID IN THE BUDGETS OF APPROPRIATE TECHNOLOGY ORGANISATIONS

See remarks on Figure 1%, The data given here are basad n=
direct funding by foreign aid agencies. In the industrialized
countries, most of this foreign aid funding of AT organisations
comes from a national agency. In the developing count:ies, it
comes exclusively from aoronad through bilateral and muitilateral
aid programmes financed by national or international aid agencies,

Page 94 Table 11
DIVERSITY AND INDEPENDENCE IN THE FUNDING OF APPROPRIATE TECHNOLOGY
ORGANISATIONS

This table is based on the responses provided to guestion
14 by 270 of the 27 7 organisations figuring in the Direct-
ory. A ‘dominant' source of funding is one which accounts for
two thirds or more of the budget of an AT organisation. Organ-
isations with highly diversified sources of funding are those
which have two sources of funding or more, and with an approxim-
ately equal share of their total budget accounted for by two or
three major sources of funding. 'Establishment sowrces of fund-
ing" include governments, industry, universities, foreign aid
programmes, banks and other financial institutions, and inter-.
national governmental organisations.

Page 97 Figure 21
BUDGET DISTRIBUTION OF APPROPRIATE TECHNOLOGY CENTRES IN 1977

" These distribution charts are based on the original (i.e.
ngn corrected)} data supplied by some 2D3 AT organisations. The
organisations which did not answer question 7 about budgets and
question 14 about sources of funding are thus not accounted for,
but the general shape of the distribution is fairly represent-
ative of the AT movement as a whole. The budgets are shown on
the x-axis with a Tog scale.

Page 98 Table 12
SIZE OF BUDGETS, EXPENDITURES PER STAFF MEMBER AND COST OF STAFF RELATIVE
TQ PER CAPITA 5ROSS NATIONAL PRODUCT

These data are based on the corrected budgets and corrected
number of staff members in each region of the world (see Rates -
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to Table 2 for details on calculation of corrections}).

Average budget per organisation: aj = Bj / nj

Average budget per staff member: Pj = a / Sj

Budget per staff/per capita GNP ratio: ry = Pj / Gj. where
Bj.= total AT budget in region j
n; = total number of AT organisatiqns in region
Sj = total number of staff members in region j

{see comments of Figure 22}

Gj = GNP per capita in region j

(source: World Bank Atlas 1977}

101 ' , Fiqure 22
TOTAL WUMBER OF STAFF MEMBERS IN APPROPRIATE TECHNOLOGY CENTRES IN 1977

The two charts in this figure are based on the data provided
by the organisations which gave a complete response to guestion 6.
Coverage: 123 arganisations in developing countries, 11l organis-
ations in industrialized countries. The number of staff members
on the x-axis is given on a log scale.

102 Figure 23
AVERAGE BUDGET PER PERSON IN 1977

This chart is based on the data provided by the organisations
which gave a complete response to gquestions 6 and 7. <{Coverage:
104 organisations in developing countries, 83 organisations in
industrialized countries. The data shown on the x-axis are per-
centages, and not absolute figures, and the shape cof the distrib-
ution is therefore fairly representative, despite the fact that
it does not cover the totality of the organisations figuring in
the Directory. The budget per person per year on the y-axis is
shown on a Iog'scaleu

104 Figure 24
SHARE OF PROFESSIONALS IN TOTAL STAFF OF APPROPPRIATE TECHNOLOGY CENTRES
Iy 1977

Same remarks as fer Figure 22. Coverage: 110 organisations
in developing countries, 57 organisations in industrialized coun-
tries.




Page 105 Figure 25
AVERAGE BUDGET PER PERSON PER YEAR AND SHARE OF PROFESSIGNALS IN TOTAL
STAFF IN SELECTED COUNTRIES AND GEOGRAPHIC AREAS IN 1977

For each country and geographic‘areh, the average budget per
person per year and the average share of professionals in *:tal
number of staff members were computed as

b B/ Sand p=F / S, where:

B = total AT bud=et of the country or geographiz area
S = total number of staff membe 5
P = total number of professionals

The organisations which did not give complete data were not
taken into account, but their omission does not appear to have a
major influence on the overall figures which are averages.

The two regression lines, 'industrialized country average'
and 'developing country average', are based on individual data
for each organisation in each of the two groups of countries.
These lines represent equations which relate the average budget
per persen per year to the share of professionals, by b = xp + y.
x 2nd y were computed by using a Teast square regression on the
bi's and Pi‘s. Indirectly, this formula allows a computation of
the theoretical cost of a professional and of a non-professional:

b=xp+ys={x+y)p+y(l-p)

%x + y is thus the cost of a professional (p = 1) and y 1is the’
cost of a non-professional {(p = 0).

Page 108 Table 13
THE COST OF PROFESSIONAL AND NON-PROFESSIONAL STAFF

The data shown here are those represented by the two re-
gression lines of Figure 25. The average share of professionals
in total staff is computed for each group of countries as the
average between the share of professionals in each organisation
{1/ a3y P; / S;) and not as the rough total share of profes-
sionals (which would be 2 P, / X S;).

Page 112 Figure 26
OBSTACLES TO THE DIFFUSION OF APPROPRIATE TECHNQLOGY

This figure is based on the answers provided to question 20.

Total number of respondents: 101 in the developing countries,
103 in the dindustrialized courtries.
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Pages 119 TABLES 14 and 15

and 120

Page

THE CORRELATION BETWEEN OBSTACLES TO INNOVATION

Correlations coefficients were calculated for each couple of
obstacles in the industrialized countries, the developing coun-
tries and the whole world (the results for the latter are not
shown here). For a couple of obstacles (X, Y), there are two
sets of random variables:

1 1if organisation 1 has guoted obstacle X
{0 if it has not guoted this obstacle
if organisation i has quoted obstacle ¥
if it has not quoted this obstacle.

-
—da
]
i,
(=B o

The correlation coefficients y is defined as y =

E(xY) - E (X)) E(Y) ypere X aud Y are the sums of the random
Var (X). Var (Y}

variables xi ind Y, respectively and is calculated according to

the following formula:

N N,, - N, N
XY Y

X
= where
pxs - A - '
Yy Mgy (N - Ny (N - Ny)

N = total ‘number of organisations considered
Ny = number of organisations quoting obstacie X
Ny = number of organisations quoting obstacle Y

Nxv = number of 2rganisations quoting both obstacles

The exact values of the correlation coefficients are not
interesting in themseives. The tables therefore give only the
ﬁuaiitative values based on the following rules:

0 indicates independence ( - 0.1 £ p, =0.1)
+ indicates weak positive correlation (0.1< p £ 0.25)

++Oindicates average positive correlation 0.25 < p <
.4}

+++ indicates strong positive correlation { p > 0.4)

- indicates weak negative correlaticn (- 0.1< 1 ¢
- 0.25)

-- indicates average negative corralation {- 0.25 <
- 0.4
P < *

123 Table 16
THE MAJOR MEANS OF TECHNOLQGY BIFFUSION

Each of the organications included in the Directory was
asked to indicate which were its major and secondary means of
technology diffusion {question 17). The majer means of diffusion
were given a weighting of 3, and the secondary means a weighting
of 1. Total number of respondents to question 17: 239.
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126 , Table 17
PREFERENCE AND NEGLECT (N THE CHOICE OF TECHNGLOGY DIFFUSION CHANMELS

The index is calculated by dividing the percentage of org-
anisations in the region in questicn using a particular channel
of technology diffusion by the percentage of organisations using
this same channel world-wide. The Tatter percentage is the same
as the one uysed in the first column of Table 16.

127 Table 18
THE RELATIVE IMPORTANCE OF SOURCES OF FUNDING AS CHANNELS QF TECHNOLOGY
DIFFUSION

Channels of technology diffusion and sources of funding of
the same nature {i.e. governments, banks, universities, industry
and international aid programmes) were compared by using the
following index:

percentage of organisations in area using this channel
percentage of budget coming from this source of funding

Index =

An index of 1 indicates that the weight of this type of
institution in the funding process is equivalent to its import-
ance as a channel of technology diffusion. An index below 1
indicates that the importance of this type of institution as a
channel of technology diffusion is much lower than its relative
weight as a source eof funding, while an index above 1 points to
the opposite situation. The percentages used here are the same
as those that can be found in Table 16 and in Figure 17.

130 Figurs 27
MAIN INFORMATION FLOWS BETWEEN GEOGRAPHIC. AREAS, 1976 - 1978

This figure, as well as the others shown in this chapter,
is based on the answers to gquestion 13 as well as on additional
infermation provided by several of the organisaticns listed in
the Directcry (personal contacts, newsletters, articlies, press
releases about joint projects, etc.).

The width of the arrows shown in Figure 27 is roughly pro-
portional to the intensity of the information flows from one
continent to the other. It should be noted that this figure
does not take into account the flows within each region (e.g.
between Latin American AT organisations, or between North Amer-
ican AT organisations). The intensity of the information flow
from region A to region B is measured by totalling the number =~
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of organisations in region B which indicated that théy had close
working relationships with organisations in ragion A or which
declared that they received regular information from organis-
ations in that region.

133 Tabie 19
THE 15 MOST FREQUENTLY QUOTED APPROPRIATE TECHNOLOGY ORGANISATIONS

This ranking is made on the basis of two criteria: (a) the
total number of quotations of an AT organisation by other AT org-
anisations figuring in the Directory {(first column), without tak-
ing into account the ranking of the quotatian; (b} a total number
of quotation points {second column) - a first rank quotation
receiving five points, a second rank quotation receiving four
points, and so on. The average rank of quotations is given by
the following formula:

total nvmber of guotation points
total number of quotations

Rank = 6 -

Pages 137 Figures 28 to 35
to 143

Page

THE REGIONAL AND NATIONAL NETWORKS IN APPROPRIATE TECHNOLOGY

These charts, which reflect the general structure of 'the
national and regional communications networks in AT, are based
on the same data as Figure 27 and Table 19 (see aiso comments on
Figure 36 below). Plain lines correspond to strong interactions
between two organisations or sub-networks, and dotted lines ta
weak interactions. The width of the outgoing ar~aws is roughly
proportional to the dintensity of an organisaticn's communications
with organisations outside the network, either at home or abroad.

145 Figure 36

INTERACTIONS AND COOPERATION BETWEEN THE MAIN APPROPRIATE TECHNOLOGY NETWORKS

This figure is based both on quantitative information (num-
ber of guotations) and quaiitative information (personal contacts,
joint projects, etc). A strong interaction is characterised am-
ong other things by joint projects, exbhanges of personnel, fin-
ancial suypport and regular working visits. A weak interaction is
generally limited to exchanges of information, occasional visits
and general contacts, and excludes any joint projects.
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Page 149 Table 20
THE INSTITUTIONAL AFFILIATIONS OF APPRUPRIATE TECHNOLOGY ORGANISATIONS

This table is Eased on the answers. to question &, as well as
on additionat information provided by annual reports. Some 60 of
the 277 organisations figuring in the Directory have been includ-
ed in more than one category.

Pages 154 Figure 37
and¢ 155 TYPOLOGY OF APPROPRIATE TECHNOLOGY CENTRES

This typolegy has been established in a rather qualitative
way by using four parameters to describe an AT organisation: age,
budget, index of dispersion of activities and total number of
staff. The value of each of these parameters is placed on the
corresponding axis, and each AT organisation is represented by
the quadrangle formed by joining the four points representing
the parameter value. The seven types correspond to seven groups
of organisations with simiiarly shaped quadrangles, and the pro-
file of which are Tccated between the lower and upper profile
Timits within the type. The scales used on the axes have been
chosen in such a way as to ensure that the seven different types
of quadrangies have approximately the same size.

On the A-axis {age of organisation), poirt 1 indicates that
the organisation started working in the field of AT after 1975,
point 2 that it did so between 1972 and 1975, point 3 between
1968 and 1972, point 4 between 1958 and 1968, and point 5 before
1958. : ' .

On the D-axis (index of dispersion of activitiés), point 1
indicates that the organisation is specialised in one very spec-
ific topic, point 2 that it is working on a few specific topics
within one general field, point 3 that it is working on two or
three interconnected problems or topics, point 4 that it is work-
ing on several topics which are not necessarily related to one
another, and point 5 that it is working on almost all AT topics.

On the S-axis (total number of staff), the figure 10 corresp-
onds to a total number of staff of less than 10 people, 20 to a

gta! number between 10 and 20. 100 to a total number between 20
and 100, 1000 to a total number between 100 and 1000, and 5000
te a total number above 1000.

On the B-axis {budget), 50 corresponds to a total budget of
less than § 50,000, 200 to a budget between $ 50,000 and § 200,000,
1,000 to a budget between # 200,000 and § 1 million, 10,000 to a
budget between # 1 million and $ 10 million, and 100,000 to a bud-
get above # 10 mitTion, )

[
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EXAMPLES OF THE SEVEN DIFFERENT TYPES OF APPROPRIATE TECHNOLOGY ORGANISATIONS

Page

Fage

156 Table 21

The examples given in this table have been chosen in equal
number from industrialized and developing countries, and under
each type we have tried to give examples of both 'specialised’
AT groups ard 'general AT organisations'.

158 Figure 38
POSSIBLE TRANSITIONS BETWEEN DIFFERENT TYPES OF CENTRES

The transition patterns shown in this figure are based for
the most part on AT organisations which have an 'intermediate'
oprcfile, i.e. a profile which falls somewhat between two profiles.
These organisations have beer assumed to be in a transition stage
between two types. It should be noted here that the patterns of
evolution are unidirectional, since one of the parameters (the
age of an organisation) goes in cne way only.

160 Figure 39

TYPICAL EVOLUTION IN TIME OF Af APPROPRIATE TECHNOLOSY CINTRE'S MIX OF
ACTIVITIES

This chart reflects the mix of activities of AT organisations
of different ages and rests on the assumpiion that the average
share of each type of activities of an organisation after n years
of activicy is prazticaliy equivalent tu the present distribution
of activities in owrganisations which are n years old. This as-
sumption appears to be valid fcr activities which amcunt to at
Jeast 10 per cent of total activities. 1In the case of commercial
activities, the evolution of the curve after year 8 appears to be
somewhat hypothetical, since none of the organisations figuring
in the Directory had been engaged in commerciai activities fer
more than eight years at the time the Directory was compiled
{(1977-1978).
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Appendix 2

LIST OF DRGANISATIONS INCLUDED IN QECD SURVEY

AUSTRALIA
Appropriate Technology and Community Environment
Appropriate Technology Deveilopment Group
Architectural Science Unit
Australian Innovation Corporation
Intermediate Technical Development Group
International Solar Energy Society

AUSTRIA
United Nations Industrial Development Organization

BANGLADESH
Agricultural Development Agencies in Bangladesh
Appropriate Agricultural Technology Cell
People's Health Centre

BARBADOS
Appropriate Technelngy Resources Service

BELGIUM
Appropriate Technology for Developing Countries
Post Graduate Centre of the University of Leuven

BOLIVIA
Social and Economic Development Centre

BOTSWANA
Kweneng Rural Devalopment Association
Pelegano Yillage Industries

BRAZIL
Laboratory of Sunm Energy
Technology Center of Minas Gerais

CAMEROON :
Panafrican Institute of Development
Swiss Association for Technical Assistance

CANADA
Acssociation of Geoscientists for lnternational Development
Brace Research Institute
Canadian Hunger Foundation
Institute of Man and Resources
Minimum Cost Housing Group
Saskatchewan Research Council
Sudbury 2001

CAPE VYERDE ISLANDS
Ministry of Rural Development
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CHILE
Industrial Corporation for M>tropolitan Development
Industrial Corporation for the Development of the Biobio Region

COLOMBIA
International Center for Tropical Agriculture
Las Gaviotas
Research Centre for Integral Development
Technical Development Division - National Training Service
Technological Research Institute

COSTA RICA
Food Technology Research Centrz

DENMARK
Danish Invention Center
Zac-Consult

DOMINICAN REPUBLIC
Selidarios - Council of American Development Foundations

ECUADOR
Comprehensive Agricultural Training Centre
Ecuadorian Development Foundation
Technical Information Service

EGYPT
The Engineering Industrial Design Development Centre

EL SALVADGR
Salvadorian Foundation for Development and Minimum Housing

ETHIQPIA :
International Livestock Centre for Africa
Village Technology Programme gf the Training and
Resezrch Centre for Women

FIdl )
Institute of Natural Resources

FRANCE o
Applications of Research on Energy and Society
Centre for the Study and Experimentation of Tropical
Agricultural Machinery
Centre for Study and Research on New Energy Sources
for Buildings
French Association for the Study and Development of
Selar Energy Applications
French Committee for Inventions and Innovations Adapted
to Developing Regions
Hydro M - Water Study and Management Research Centre
International Research Centre on Environment and Deveiopment
La Roquette Laboratory .
Mediterranean Co-operation for Solar Energy
Movement for the Promotion of Balanced Technologies
Natienal Centre for the Exploitation of the Oceans
OECD Development Centre
Research Group for Solar Furnaces Applied to Tropical Conditions
Third World Innovation Group

GERMANY
Institute for Production Techniques and Automation
Interdisciplinary Project Group for Approoriate Technology
Research Institute for International Techno-Economic Co-operation
Scientific Research Institute for Wind Energy Technigues

GHANA
Technology Consultancy Centre
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GREECE
Thessaloniki Agricultural and [adustrial Institute

GUADELOUPE
Antilles and Guyana Agronomic Research Centre

GUATEMALA
Centre of Middle-American Studies and Appropriate Technology
Experimental Station Chogui
Nutrition Institute of Central America and Paname

HONDURAS
Industrial Information Centre
International Voluntary Services in Honduras

HONG KONG
Hong Kong Productivity Centre

INDIA
Agro-Industrial Service Centre
Appropriate Technology Development Association (India)
Appropriate Technology Unit
Cell for the Application.of Science and Technology to Rural Areas
Centre of Science for Villages
Garg Consultants
Institute of Development Studies
International Crops Research Institute for the
Protein Foods and MNutrition Development Assoct
Regional Centre for Technology Transfer
Science Education Centre
Small Industry Extension Training Institute
Sri A. M. M. Murugappa Chettiar Research Centre
Water Development Society

INDONESIA
Appropriate Technology Group - DBian Desa
Batik and Handicraft Research Institute
Chemical Research Institute
Devalopment Technology Centre
Health Services Research and Qevelopment Centre
Institute for Social and Economic Research,
Education and Information
Leather Research Institute
Materials Testing Institute
Projiect for the Promotion and Deve1opment of
Small Scale Industries
Village Technology Unit - BUTSI
Volunteers in Asia - Regional Asian Office

IRAN .
Building and Housing Research Centre

IRELAND
Low Energy Systems

ISRAEL
Applied Research Institute
Institute of Agricultural Enginearing
Institute of Desert Research

ITALY
CTIP Sclar S.p.a.
European Centre for Agrarian Training
Food and Agriculture Organization of the United Nations
Italian Centre for Co-operation in the Building
Development of Emerging Nations
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IVORY COAST
INADES-Formation

JAMAICA
Caribbean Food and Nutrition Institute
Scientific Research Council

JAPAN
0ISCA Training Center

KENYA
African Medical and Research Foundation
Environment Liaison Centre
Housing Research and Develgpment Unit
Ukamba Agricultural Institute
United Nations Environment Programme
Village Technology Unit

LEBANON
International Center for Agriculturai Research in the Dry Areas

LESOTHO
Thaba Kupa Farm Institute

LIBERIA
Home Economics Division

MADAGASCAR -
FOFATA - Rural Formation Centre

MALAWI
Viphya Logging Oxen Training Centre

MALAYSIA
Maiaysian Agricultuiral Research and Development Iastitute

MALI
Agricultural Machinery Division -
Solar Energy Laboratory of Mali

MAURITIUS
Schooi of Industrial Technoiogy

MEXICO
Centre for Economic and Social Studies of the Third Worid,
General Studies Center/Local Productivity
Group for the Development of Chemical Technology
INFOTEC-CONACYT

International Centre for Maize and Wheat Improvement
Mexican Foundation for Rural Development

MOZAMRIQUE
National Documezntation and Information Centre of Mozambigque

NEPAL
Research Centre for Applied Science and Technology

NETHERLANDS
Agromisa
Appropriate Technology Department - Eindhoven University
of Vechnology
Center for Appropriate Technology
Medical Working Group for Developmental Co-operation
Technical Working Group for Development Co-operation
TOOL Foundation .
Twente University of Technology
The Utrecht Pilot Plant “
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NEW HEBRIDES
Kristian Institute Technelogy of Weasisi

NEW ZEALAND
Seed Technology Centre

MICARAGUA
Evangelical Committee for Development

NIGERIA
Intermediate Technology
International Institute of Tropical Agriculture
Projects Development Agency

OMAN
Khabura Development Oman

PAKISTAN
Appropriate Technology Development Organisation
IRRI-PAK Agricultural Machinery Program

PAPUA NEW GUINEA
Appropriate Technology Development Unit
Lik1ik Buk Information Centre

AERU
Huaylas Project
International Potato Centre
PHILIPPINES

Asian Development Bank

Centre for the Development of Human Resources in Rural Asia
Economic Development Foundation

Institute for Small-Scaie Industries

International Rice Research Institute

Regional Adaptive Technology Center

Regional Network for Agricultural Machinery

RWANDA

Centre for the Study aid Application of Energy in Rwanda
INADES-Formation
Rwandese Association of Building Fellows

SENEGAL
ENDA Technology Relay

SIERRA LECNE
Rdviscry Services Unit for Technolegy Research and Development

SINGAPORE .

Singapore Institute of Standards and Industrial Research
Technonet Asia

SRI LANKA
Appropriate Technology Group of Sri lLanka
Marga Institute
Peradeniya Faculty of Engineering
Sarvodaya Appropriate Technology Development Programme

SWAZILARD
National Industrial Corporation of Swaziland
Small Enterprises Development Company Ltd.

SWEDEN
Swedish Council for Building Research
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SWITZERLAND
Association for the Development of African Architecture
and Urbanism
Helvetas-Swiss Association for Technical Assistance
International Federation of Organic Agriculture Movements
International Labour O0ffice
Latin American Institute
Swiss Association for Appropriate Technology
Swiss Association for Intermediate Technology
World Council of Churches
World Health Organization

TAIWAN
Asian Vegetable Research and Development Center
Taiwan Livestock Research Institute

TANZANIA
Arusha Appropriate Technelogy Project
University of Dar-es-Salam

THAILAND
Asian Institute of Technology
SEATEC International

TUNISIA
Association for Rural Development and Anima.ion
Rural Engineering Research Centre

UGANDA
Department of Agricultural Engineering

UNITED KINGDOM
The Acton Society Trust
Appropriate Health Resources and Technologies Actiou Group
BP Research Centre :
Consumers' Association Testing Department

David Livingstone Institute of Overseas Development Studies

Foundation for Teaching Aids at Low Cost
Hydroponic Advisory and Information Unit
Intermediate Technology Deveiopment Group
International Forest Science Corsultancy
Naticnal Centre for Alternative Technology
Natural Energy Association

Natural Energy Centre

Overseas Department of the National Institute of
Agricuitural Engineering

Overseas Unit - Transpart and Road Research Laboratory
Oxfam . : .

Simple Technology Development Unit

The So0il Association

Tropical Products Institute

UNITED STATES
Accion International / AITEC
Acorn Communications -
Agricultural Cooperative Development International
Alternative Sources of Energy
Appropriate Technolegy Group
Appropriate Technology International
Appropriate Technology Research
California State Office of Appropriate Technology
Center for Community Economic Development
Center for Development Technology
Center for the Integration of the Applied Sciences
Center for Integrative Studies
Consultative Group on International Agricultural Research
Control Data Corporation
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UNITED STAGES (cont'd.)

Cornell University Energy Programs

Department of Fisheries and Allied Aquacultures and
International Center for Aquaculture

Earth Metabolic Design Inc.

Ecology Action of the Midpeninsu]a

Ecotope Group

Environmental Studies Section of the Internatianal
Studies Association

The Farallones Institute

The Farm

Florida Solar Energy Center

The Friends of Appropriate Technology

Garden Way Laboratories

Genesis Housing and Community Development Corporation
Institute for Local Self-Reliance

Inter-American Development Bank -~ Committee for the
Application of Intermediate Technology
Intermediate Technology

Intermediate Technology - Purdue

International Bank for Reconstruct1on and Development
Living Systems

Meals for Millions Foundation

META Publications

National Academy of Sciences

National Center for Appropriate Technology

Navajo Community College Center on Useful Technology

The New Alchemy Institute

0ffice of International Programs - Engineering Experiment Station

Qurcboros South Project

Peace Corps

RAIN - Journal of Appropriate Technalogy

Rodale Press Inc.

SANE

Sunpower Inc.

Suntek Research Associates

Technical Assistance Information Clear1ng House

Technology Application Center

Technoserve

Tranet

United Nations Development Programme

Volunteers in Asia

"Yolunteers in Technical Assistance, Inc.

World Education

World Neighbors

UPPER VOLTA
African Company for Dzvelopment Studies
Interafrican Committee for Hydraulic Studies

URUGUAY

Inter-American Centre for Research and Documentation on
Vocational Training

ZAIRE
Centre of Studies for Social Action
Integral Development Association
Nkata Project

ZAMBIA
Northern Technical College
Technology Development and Advisory Unit
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7.

Appendix 3

QUESTIONNAIRE FOR OECD DIRECTORY OF APPROPRIATE TECHNOLOGY CENTRES

Nare of Centre :

{Include English transilation if in
Foreign language cnd official abbz@vz-
ation if you have onme.)

Address :

{ind post boz if any.)

Telephone number

Name of Director/Head of Centre

a, Date founded:
b. Date of beginning of activities in AT:

Total number of peopie employed in 1976:
6a, of which full time :
6b, of which part time :

6c. breakdown between professional and non-
professional staff :

6d. Total man/months of work on AT in 1976:
Approximate budget in 1976 : ftf in local eurrency,

give approxmmute equiv—
Fiont 7n Usg}

1975

in 1977:

{mid~year)

in 1977:

1976

1977
(estimate)

Institutional affiliation of your centre: (put % in relevant box or bozes)

a. Governmental centre

b. Linked with pubTic agency

c. Part of the university

d. Affiliated with university

e. Affiliated with church or missionary organisation
f. Indeperdent non-profit AT centre

g. Independent profit-oriented AT centre
h. Independent consylting firm

i. Affiliated with foreign aid agency

j. Linked with or part of industrial firm
k. Yoluntary help organisation
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1. Foundation: operating

m. Foundation: grant making

n. International governmental organisation

p. International non-governmental organisation
q. Other (specify)

p— g g~ —
R L

} (Please give
Further details
below if necessary)

9. Name of institution with which you are affiliated
{(if any)

10. If your centre has set up branches or affiliates,
either in hoine country or abroad, please indicate
names, addresses and type of relationship.

11. If your centre is itself a branch or an
affiliate of another centre, at hone or
abroad, give name and address of parent
centre.

12. Please give in 10-15 lines a brief
historical sketch of the origins of
your centre and of your plans for
the future.

13. Which are the AT centres, foreign or local, with which you have the closest
working relationships (List by order of {mportance.)

a.
b,

f. If you have no direct contacts with other ()
AT centres, please check this box.
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14. Sources of funding of your cintre

{If relevant, put an X in the box and, in the
right hand eolumm, give appromimate percentage
of budget accounted for by this source of funds.)

1976 1977
a. government { ) % ' %
b. foundations ( ) % %
c. donations { ) % %
d. dindustry { 3} % %
e. university { ) % %
f. foreign aid programme () % %
g. consuliing fees () % %
h. church or missionary organisation { ) % %
i. commercial or industrial activities { % %
j. banks or other financial institutions ( ) % %
k. membership fees { ) % %
1. subscriptions for publications { ) % %
m. other {specify) { ) % %
Nete If you wish this information to be kept
confidential, please put an X in box ( )
15. Main type of activities in AT at your centre
(Put X in appropriate boxes and give approrimate
share of total budget and of total man hours of
work per year devoted to each type of activity.)
% of % of comments (if any)
budget  man-hours '

a. information and documentation{ ) % %
b. occasional publications () % %
¢. regular publications () % %
d. technology extension services{ )} % %
e. promotion of local technical { )} % %

traditions
f. research and development ( 1} % %

activities
g. testing and evaiuation of () % %

new equipment
h. pilat production { )
i. commercial production { % %
Jj. policy anmalysis and economic ( ) %

studies
k. technical feasibility studies{ ) % - %
1. education and training of { ) % %

personnel

technology diffusion ( ) % %
n. influencing governmental or ( ) % %

political decision-making
p. financing AT activities of ( ) % %

other institutions -
q. other (specify) () % %
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16. Fields of concentration of your work in AT
(Put an X in relevant box or boxes : Left box = imgortant activity; right box =
oecaeional aetivity)

1. Energy §. Industry
a) energy savings vy () a) handicrafts (Y {)
b) solar () () b) small industry promotion () {)
¢) wind () () <) aduton ef seale of Tnd- () ()
d) water () () d) community goods () (3
e) methane () ) e) textile industry ()Y ()
f) muscular ()Y () f) smail metal-working ()Y )
g) other {specify) () () g) other (specify) () )
2. Public Health 6. Infrastructures and Services
a) ng%?gﬁ’ disease pre= [y ¢y 3} means of transportation () ()
b} birth control () () b) roads () ()
¢) Egg;g;gglc’f medical (4 () ) telecommunications () ()
d) health care equipment { ) ( ) d} credit and lending systems ( } { )
e) local medical trad= () () ) Jand reform () ()
f} nutrition {)Y{) f) alternative institutions (Y ()
g) other (specify) {) () g) other (specify) ()Y O)
3. MWater 7. Education
a) water resources () () a) school system organisation () ()
b) frrigation () () b) training of adults (Y ()
c) waste waters () <{() c) pedagogy, school equipment { ) { )
d) other {specify) () () d) other (specify) () ()}
4, Primary sector: agricuiturez . 8. Housing
forestry, fishing .y b i14ing materials () ()
a) crop processing and () (O) .
conservation b) architecture () ()
b) agricultural tools () () ¢) domestic waste disposal () ()
¢) agricultyral machinery ( ) () d) urbanism () ()
d) cultivation techniques ( } { ) e) other (specify) ()Y )
e) new crops and plants () ()
f) soil proteciion {) ()9, Environmental problems (specify) ( ) ()
g) hydroponics ()Y ()
h) aquaculture {) (1}
i} husbandry (Y ()
j) fishing () ()
k) forestry () ()
1) pest control ( } { )10. Other activities (specify) {)Y ()
m) other (specify) O T T
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17. What are the geographical regions in which your technologies are the most
appropriate? (Pu¢ X in prelevant bor or boxes.)

a) tropical rain forests () f) arctic or cold regions {)

b) tropical savannas {} @) mountains ()
3 i ard 5 no particular geographical

c) arid and semi-arid regions () h) disg'inct'ion geograp ()

d) temperate regions { ) 1) other (specify) {)

e} coastal regions {)

18. What is the diffusion of the appropriate technologies you have developed or
studied? (Put X% in relevemt box or boxes.)
aj only within the centre

{ e} international diffusion {
b) locai diffusion {

{

(

f) other (specify) {

— e

c) regional diffusion
d) national diffusion

)
)
)
}

19. What are the framework and means of diffusion of your technology?
{Put X in relevart box or bozes)

Major means Secondary means Comments
of diffusion of diffusion (if any)
a) only by your own () (Y e
b} advertisemeat, mass media { ) () e
¢) government agencies {) () e e
d) international agencies {) S
e) international aid programmes(.) () e e
f) banks, private credit {) () e e
agencies
g) schcols, universities { ) '( ) 2O
h) big industrial firms {) () e e e e e e e
i) no diffusion until now {1 (D
J} private voluntary foreign () Y
assistance agencies
k) other means of diffusion {) {) e e e e e e e e e

{specify)
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20. What are the major obstacles you have met
when diffusing your technology?
a) attitude of political leaders
b) bureaucracy
c) inadequate legislatien
d) cultural and social unacceptabiiity
e) reluctance to accept innovation

—— e, e e
L

f) lack of competitiveness reiative to
traditional technologies

g) lack of competitiveness relative to { )
modern technologies

h) lack of funds

i) lack of reliability

j) lack of technical support
k) maintenance difficulties

— e e
D N

1} other (specify)

21. Some appropriate -echnologies have a very low cost
and need no large spending from the user. Some
others require preliminary investments which the
average users {individuals or communities} cannot
afford directly and for which they have to find
sources of financing

1) What wer= these sources of finmancing for the diffusion of technolegies
you kv  jeveloped?
a) .. 3 own sources of funds {
b) local private credit system {
¢) local public credit system {
d) government loans {
e) international banks {
f) international dev:lopment agencies (
g) international development programmes  (
(

h} self help tzchnolog*es requiring no
investment

i) other (specify) (

F A T

Nt

ii) Did you help your customers (or your potential customers) in finding their
sources of financing?

Yes {( ) No { )

iii) What is the percentage of cases where your appropriate technologies could
not be diffused because the potential customers did not manage to find a
proper source of financing?




22. Please give a brief description (maximum 5 lines per item) of the. various
appropriate technologies (hardware and software) you have developed and
diffised ar on which you are currently working. If relevant, give riumber
of units dbuilt, number of units equipped and date of installation, and
number of units presently working {use extra sheets if necsssary).

a.

23. Please list all pubiications of your Centre (if any) and publications on AT
by staff associated with your centre. (Please send these publications to
0ECD for inclusion in forthcoming annotated bibliography on AT.)
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This book providés a global picture of world-wide activities in the field of
Appropriate Technology and suggesis that, despite the difficult problems it

faces, it is a serious technological option for both industrialised and developing
countiiies.
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