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PREFACE

L

Thematic Joint Programming is conceived as a mechanism for the .
development of a system-wide medium term environment programme,

to commence in January 1984. It is concerned with subjects or

areas of activities in which several UN agencies have specific

interest and programmes. Technology is one of these areas. This
exercise is intended to identify actions required by each of the ”
organizations concerned and particularly initiatives UNEP should

take in order to achieve the objectives of the Environment

Programme, it therefore seeks to ensure that any action undertaken
complements the actions of the other concerned organizations and

to identify the resources needed and their sources.

This exercise has been endorsed by the UNEP Governing Council, and
is'in line with General Assembly resolutions on the restructuring

of the economic and social sectors of the U.N. system, which has
called for an increasing measure of joint planning in areas of mutual
concern. 5

The thematic joint programming exercises should provide the basis
elements for the preparation of the system-wide programme. The

thematic joint programming attempis to set out the objectives to

be achieved and to identify the expected outputs, to examine the

total resources needed for regular budget, from the environmeni fund

or from other extra budgetary sources. MNore specifically, the

thematic joint programming should; identify actions which each
organization by virtue of its current and planned activities, is prepared
to take as part of an implementation plan for environmentally sound

and appropriate technology, and therefore should produce those

elements for programme which includes the activities to be undertaken,
the agents of implementations, the resources required and the time frame.

This paper has been prepared by UNEP as a background document for the
thematic joint programming. It draws upon information available

in UNEP and obtained by direct contact and discussion with the
different agencies. The document is only a first draft and its
objective is to present a picture of the activities of the UN sysiem
for the purposes of the meeting. -



I. INTRODUCTION :

The purpose of this report is to present an overview of the

activities of the UN system in the field of appropriate technology,

so as to identify gaps in knowledge and in the mechanisms of inter- _‘

-

agency coordination to ensure a régular.exchange of information
and to design Jjoint suppbrtive action,

In order to fulfil this objective, whilst taking into account

the lack of a single understanding of appropriate technology as well

-

as other methodological and technical difficulties that are mentioned

below, the scope and approach of the report is somewhat different to

(1),

the previous surveys in this areas

Since there is no overall consensus wkithin the UN system as to

the definition and content of the concept of appropiiate technology,

the report departs from the conventional approach which consists of

selecting activities for review zccording to a pre-determimed defini-

strictly

tion., Many of the activities mentioned here do no/correspond in fact

to what is considered by UNEP as environmentally-sound and economicall

and socially appropriate technologies. These activities are neverfhele

referred to since other quarters, within and outside the UN system,

congider that they fall into the range of appropriate technology.

(1) Preparatory Committee for the United Nations Conference on Science

and Technology for Development, Overview of Activities of Organs

Organizations and Programmes of the United Notions Systems, Report

prepared jointly by the Secretary=-General of the United Nations
Conference on Sciencve and Technology for Development and the

Adsministrative Committee on Coordination, A/CONF/81/PC/19 (Part.I
31 July 1978. Advisory Committee on the Application of Science a
Technology to Development, Reportof the Ad Hoc Working Group on
Appropriate Technology , E/AC.52/XXIII/CkP.2, 10 June 1977. W.M.
Floor, A Critical ileview of the Activities of the UN System on
Appropriate Technolosy, prepared for an ILUO meeting on Interna-
tional Action for Appropriate Technology, Geneva, 5-9 Dacembor 197




The scope of the report encompasees, therefore, more than
a commentary on activities, although the survey is far from exhaustive

from the point of view of listing programmes and projects. It reviewvs
the conceptual framework of policies in the UN system for promoting .
appropriate technolog;, gives some indications on their theoret1051‘
background , and provides selected examples of the resulting operational
activities. It is beleived that this presentation gives a better oveff
all picture than a listing of activities, which would be incomplefe.in
any case for lack of adequate reporting by mo;t of the organisations,
The attention paid to the conceptual and theoretical basis of

policies does not stem from some abhglarly and speculative preoccupatio:
but from the fact that the very concept of appropriateness implies a va
judgemerit and, therefore, any consideration made about appropriateness
of technology will inevitably reflect a given set of ideas and assﬁmp-
tions about development and the benefits and drawbacks of ‘actions
oriented to development. The nature of the activitigﬁ promoted in the
field of appropriate technology illustratés the kind of aimilaritieg

and divergences that arise from different conceptualisations of

the meaning of appropriateness , when applied to technology.

Overview of policies and strategies.

Whereas none of the organisations of the UN system excludes
to be doing some work on appropriate technology (either practically
in the field, or as a result of a conceptualized strategy, or both),
only a few of them have attempted at investigating the conceptual
ILO, UNEP, UNIDO, the '
content of this notion., ®hkm/Office for Science and Technology, End th
World Bank are basically the organisations that are engaged in the

elaboration of a cohceptual framework on the notion of appropriate

technology and its relation to the development process and policies.



The policies and strategies found in the organisations
of the UN system shov that UlsP's approach to environmentally-sound
and appropriate technology is in part implicit in several activitiea-
of these organisations. Emphasis is placed, in some way or other, on
the need to develop and use technologies that permit savings of ra;'
meterials and energy, that reduce wastes and that allow the reproducti
capacity of the environment to be maintained and enhanced. However, th-
choice of the means to achieve these objectives, as well as the ec;nOQ:
and social goals of appropriate technblogy, varies significantly: some
.organisations give priority to the technical means, as for instance
a more adeguate use of nétural re;oufceé and a more scientific knowled:
of natural biological prgcessesi through scientific and technological
research, others give more weight to institutional arrangements such ai
a socially and environmentally-oriented strategy of‘develquQnt-and a
new international economic order. B ‘
Within the UN system; the elaboration of the conceptual frameworl

for the notion of appropriate technology stems from tﬁo sources. In
some cases, this work is the logical ocontinuation of the organisation':
involvement with conceptual thinking on techiology, in relation to
specific aspects of development and policies. In other instances, the
theoretical work is derived from practical involvement at the opera-
tional level. lMany organisations, among this latter group, have expres:s
interest in furthering the development of appropriate technology at the
field level, but have not made any concise definition of what they me
by appropriate technology, thus causing ;r@action to this term which is
often characterized as being vague and impractical for poiﬁcy guidance,

As a result of these differept backgrounds, the propositions and
viewpoints found within the UN system with.respect to apprOpriaée

technology reflect quite adequately the trends on this notion by other

organisations outside of the UN system,



IWith'fespect to technology, two views are upheld in general
terms. On the one hand; there ic the idea that all known and.
presently applied te%hnology is appropriate to some use or another,’
to some or other ciréumstance. The argument is that, if it were I.-
otherwige, the technology would be automatically discvrded and fall
into disuse. IMuch of the reasoning is based on common sense and
involves the belief in the existence of. a sort of "invisble hand® -
which apparently would mediate at the techniéal, economic, social and
political levels to ma&g sure that man uses, for ﬁi; welfare and
confort, the best means at his disgosal.

In opposition to this view, othexrs hold that technology could
and should be used for solving immediately the pressing developmental
problems of humanity, but that such is not the case at present, -
Some divergency may be found, however, as to the causes f%f_technoa
logy not being properly used. Vhatever the answer, solutions germerall
stress the need to evolve new institutional arrangements to make
possible the application of technology to presently-identified needs.
Much thinking has been devoted to the question of criteria for evalua-
ting the usefulness of techunology. This problem is treated both from
the point of view of technological choice and planning, and of techno-
logical assessment. Both view points are based on the premise that ﬁhe
criteria for evaluating techno;ogy do not reflect the priorities and

needs of our times, and thus must be changed. There has been hovever

several drawbacks in evolving a proper he¥hodology for evaluation.



With respect to appropriate technology, the survey shows that
viewpoinis and propositions are quite varied within the UN system.,

Oﬁ the whole ,:there is a strong tendepcy towards considering
appropriate any activity which is small-scale, low-cost in monetaé&
terms, and which uses natural resources (raw and energy materials)
that can be supplied with less capital outlays and more labour inputs
relative to current advanced processes of objaining the same natu;al
products., It is often implicitly beleived that such activities are iy
any case adequate for the rural areas and for the urban low-income

populations, where the severe condifions of unemployment and under-

employment Eoth'cheapens the cost of labour and the cost of obtainin

raw materials and products,

It is also generally considered, within this framewg;k of
thinking, that the creation of employmenf is socially adeguate whi;h-
ever the conditions of empioyment may be, whether émployment is en-—
sured through labour-intensive methods of production, the intensifica-
tion of physical human efforts, or any other means of increasing the
uge of human energies for productive purposes,

Employment is furthermore regarded by this trend of thought,
as the panacea of income distribution, although it is sometimes
made clear that employment in labour-intensive operations can only -
be achieved in a low-wage economy, which is not exactly the most .
conducive to massive social and economic improvements of the living
and working conditions of rural and urban low-income poPﬁlhtions.

As for environmental issues, this school of thought takes it
for granted that small-scale operations and labour-intensive processe:

are less disruptive on the biological processes of nature.



A second viewpoint congiders appropriate any kind of equipments,
designz, methods and krow-how vwhich reduce the negative impact on the
environment (throuch avoiding or reducing the oﬁtput of wastes, for
instance), and on the gvailability of raw and energy materials (through
savings, substitution, recycling,longer life period and extended
obsolescence, etc.). The environmental soundness of these technologies,
a product of the application of scientific principles of efficigncy,
does not automatically imply, however, that the generalized adoptioﬁ
of these technologies would make them economically and socially adequate

and strategic developmental
in the absence of other institutional /changes.

These twvo interpretétions of-ap@ropriate technology both lead
to give consiéeragle stress on adapting machinery, implements, tools,
equipments, designs, formulas and methods of work organisation. This
means, for the developing countries, to increase thei£ cap§bi1ities-in
technological research and development, and their institutiéﬁal capéci—
ties to_handlg a great many'activities that are smali=-scale and
dispersed. ;

Polic¥y proposals that refer to the search and development of
appropriate technology often make no distinction of two sorts of
adaptations that are quite different.

One kind of adaptation seeks answers to technical specifications
such as scaling down of processes and plants, the search for a different
product mix, changes according to-quality and quantity of inputs, etc,
The other sort is linked to economic speci?}cations. These are determined
as a rule, by the prevailing current priées of resources (basically
capital finance, technology, labour, raw materials and enérgy) and they
are based not on physical principles but on economic assumptions, in
prarticularly that the price ratio of these‘inputs will remain coﬁstant
(or in any case that labour will always be les;costly than ail other
inputs), and that the shortage of finance capital and the accumulapion

of debts is to remain a permanent feature of developing counﬁfiés. Thus

the overall tendency is to adapt technology in such a way as to allow the

innsrenarnd nae af manroawer feor vroductive nurnoses.




Overview of activities and paps.

Due to the fact that there are a range of different and sometimes
conflicting criteria for defining appropriatness of technology, the
gelection of activities which are environmentally sound and economicé}
and socially appropriate is a task made all the more difficult by

’ technological content of
the absence of material that summarizes the/programmes and projects
or the UN organisations and their plans for the medium-term. There ie
a need for greater precision in reporting on activities in the general

-

field of appropriate technology. )

The problem of choosing activities that-are relevant to the
gearch for environmentally-sound and appropriate technologies is
compounded by the sheer lack of infhrmation-on expenditures made in
this field whkithin the UN system., There is even a lack of financiel
figures for science and technology as a whole, as it has been poin?ed
out recently by the preparatory committee for the Unifed Nations
Conference on Science and Technology for Development(l). fﬁia problém
should also be viewed by the inter-agency coordination.

selected here for the

Although the methoc/ef classification of act}vities is not
perfect by any means, it does take into account the UR strategy
towards meeting the basic needs of the majority of the developing
countries' populations, and the range of activities in the preoductive
sectors that are a requisite for obtaining the goods to fulfil basic
needs and for obtaining a viable and sustained environment in the long
term. In addition, consideration has been given to the present trend
towards institutional building in developing countries, and increased
efforts towards dissemination activities. Ehe joint problems of
definition and classification of environmentally sound and appropriate
technology should be given priority by the inter-agency coordination,
Particularly because of the great amount of overapping in this field.

It is also felt that there is a need for catagytic researcin to
complement the in-built programmes and projecfé evaluations, so as to

and action
identify for the whole of the UN system the new research/needed to ensu

environmentally-sound and appropriate technolo_ies do meet bg%fc needs

and improve resource ﬁtilisation, amd the quality of the emviromment %o
sastein development.

) (1) Overview of activities of Orgens, Organizations and Programmes of

the United Nations System, op. cit.,p. 4.



UNEP's goal, objective and strategy

Goal The Governing Council of UNEP in decision | 82(1v) approved. a
goal for Environmentally Sound and Appropriate “Technology:
"4 global network of inatitutions to test, apply and publish
advice on appropriate and environmentally sound technology,
including human settlements technology and technologies for
harnessing rencwable sources of energy, particularly. for use
in isolated arcas".

Objective and Strategies.

UNEP's objectives and strategies in the area of Environmentally
Sound and Appropriate Technologies wers presented at the third

and fourth Governing Council of UNEP. ‘However, it should be
pointed out that in the meantime different developments in UNEP

and in the UN system occurred. ' Therefore it is possible that

a reformulation of both objectives and strategies should be done.
Agencies are invited to comment on this aspect. . .

The Objectives and Strategies can be summarized as follows: -

Objectives 50/

-

To develop and promote environmentally sound technologies and
techniques for using them, and to contribute to devising
research and development policies designed to achieve this
objective;

- To evaluate the guidelines, reasoning and interests that
have governed the process of research and development and to
consider in the evaluation the effects of the use of the
resulting technologies on the environment;

- To examine the problem of technological dependence and the need
for adaptation to the environment in the overall process of
transfer of technology;

- To define the role that environmental factors have played and
should play in the selection and transfer of technology;

- To promote transfer of technologies in accordance with the
requirements and the specific characteristics of recipient
countries and to help developing countries adapt these technologies;

¢

(1) UNEP/GC/31. para.109
UNEP/GC/61. para.170



-~ To contribute to developing new international rules and
practices for the transfer of environmentally sound technologies;

—~ To identify specific areas in which the developing countries
can make an effort to create their own technologies
oriented towards rational exploitation of natural resources
with due consideration of environmental factors;

- To contribute to defining the concept of soc}al responsibility
in research and development.

Summary of sitrategy 51/ )

-~ The promotion of research activities on technical and economic
aspects of low polluting and non-waste technology;j

~ The definition and identification of new patierns of research
and development and the trausfer of technology;

- The identification of envirommental factors in the proceséiof
research and development and iransfer of technology; ’

~ Advice to Governments; investors, indusirial enterpfises and
trade unions on the selection of technologies for new investment
pro jects; -

-~ The strengthening of research and development capacity in
developing countries in accordance with their specific needs
and characteristics;

- Continuing consultations with Govermnments, international
organizations and the internmational legal community to
facilitate the development of international rules and practices
for the transfer of technology{

The main mechanism for the direct implementation of UNEP goal is
the establishment of a global network of institutions-based projects
on environmentally-sound and appropriate technologies (see section II).

However it is clear that the achievement of the goal rests aftong
other elements in the adequate co-ordination between the U.N. system
and the dissemination of the concept among governments, scientific,
national and international institutions, so support of activities
oriented to these purposes will be developed simultaneously.

51/ UNEP/GC/61, para.170



Catalytic role of UNEP in the UN system. In the area of the
technolozy this function attempis to be a sort of environmental

and developmental conscience for the UN system by analysing

whether and to what extent the technologies implicitly or .t
explicitly referred in its various actions and resolutions are
consistent with objectives of environmentally soundness and
socio—-economic appropriateness. This activity should be of a
permanent character and imply an adequate co-ordination with _
activities developed by other bodies of.the system. Two types &
of action should be considered: g

To study and evaluate those activities carried out by UN bodies
and agencies to which UNEP can contribute substantively and

that at the same time can be used as a support for other
UNEP activities. ’

To identify activities where UNEP involvement is more in line with
catalysing and deployment of tSA? in the-achievement of the global
objective of harmony with the environmment and of development and

International Economic Co~cperation. '

In relation to information and dissemination, several activities

have been undertaken: P

a) a preliminary edition of a Directory of Institutions and
Individuals Active in ESAT was prepared in collalboration
with IRS, A final version will be issued early 1979.

b) Two conceptual reports: "A Conceptual framework for Envirommentally
Sound and Appropriate Technologies'" and "lMethodologies for
Selection of Environmentally Sound and Appropriate Technology"
will be published early 1979.

¢) Preparation of a Compendium on Environmentally Sound and
Appropriate Technology.

d) Joint publication of technical paper with UN agencies. The
. first publication will be prepared vith ILO. '

.



II. REVIEW 0} CONCEPTUAL FRAMEWORK AND POLICIES

The following chépter gives information on the approaches,
scope and strategies , as regard appropriate technology, of the
various organisations of the United Nations system. It seeks to
provide a background information for future cooperation and for

the coordinating activities of UNER, ’



1.

The Economic Commission for Africa is among the four regional e
conmigsione that have dissemination activities in the field of
envirormentally-sound and eppropriate tecimology(l), 1In addition

to the activities promoted by the Secretariat of the ECA, most

cf the work carried out through ECA ig in collaboration with other

UN bodies, and non-UN organisations, such as governments and regional -

‘ development banks. Through the influence of these-organisations,

appropriate technology is generally understood at E(j‘.h as labour-
intensive and economic resource-saving ‘I:echniques(z .

Awong the activities of the Secretariat of the ECA, science and
technology, and energy are the two main fields where a.ppli.ca/.j!;ions

of appropriate technology are sought.. From the point of view of
institution-building, the ECA has an established Intergovernmental
Committee of Experts for Science and Technology Development; it

has recently set up a Regional African Centre for the Development,
Adaptation and Technology Transfers: in collaboration with OAU, UNIDO,
UNCTAD; WIPO, ILO, UNESCO and FAO; and has collaborated o a great .
many nmeetings, conferences and seminars particularly in the field

of energy, small-scale indusiries, and labour—intensive building and
construction techniques. Under iis pirogramme on small-indusiries,

the ECA gives consultancy services in the field of labour-intensive
technology(2)and publishes jointly with UNIDO a Bulletin of emzll-scale
Industries in Africa.

(1) ECA Annual Report (4 March 1977 - 3 March 1978). ECOSOC Official Docmen‘b‘

(2)

Supplement 10 and Asupplent 10, Addenda, United Nations 1978, E,/ 1978/50 and |
E/1978/50/Add.1. :

ECA, Appropriate Technology for small-scale Industries, Possible roles
for development finance institutions in Africa, E/CN.14/INR/219, 16 May 1977.

ECA Fourth Conference of African liinisters of Industry, Report of the

Fourth Meeting of the Follow-up Committee on Industrialization in’ Africa,
Kaduna, Nigeria, 23-26 November 1977 E/CN.14/INR/220, 21 November 1977

ECA Meeting of African Experis on Building Materials, Components of the
Policy and Strategy for the Developmeni of Construction and Building
Materials Industries, Addis Ababa, Ethiopia, 17-21 July 1978, E/CN.14/HUS/23,
9 June 1978. Ibid., Construction and Building Materials Industries in Africa,
E/CN.14/HUS/22, 26 June 1978.




2.

The Economic Commission for Buarope is the only regional commission that
has evolved a specific policy for envirommentally-sound and appropriate
technology, through ihe concept of low- and non-waste technology.

The ECE has elaborated upon this comcept since 1971, when Senior .
Advisors to ECE govermments on environmental problems drew attention

of the commission to the problem of low- and non-waste technology,
stating that production processes neking less waste should he
encouraged e Non-waste.technologies have become a feature of the
ECE programme of work and priorities since 1973(2), leading to

numerous activities at the conceptual and policy-making levele.

The concept of non- and low-waste technology has developed out of the
ECE governments' concern over the envirommental consequences of the
established patterns of material and energy consumption.. The problem
stated by ECE, is that "although highly efficient in terms of physical
output of commodities and energy services, these patterns are7_ :
characterized by great squandering of natural resources and by high
rates of waste generation pér unit of output"(3) In order to avoid
such negative side-effectr, two $ypes of technological imnovations
bave been searched in the industrialised countries: one has been
developed to treat wastie at the end of the production line; the other
ie to minimize the creation of waste all along the production line,
from the process of extraction of raw materials, to the end of life
of the final consumer goods.

Therefore, according ito ECE, the “concept of non-waste technology

can be considered as a comprehensive approach towards the soiution of
the environmental problems of industry". The concept is regarded as

"a long-term strategy or a philosophy of the evaluvation of the
environmental complex'. The definition of such techrnology is as follows:
"In essence, non-waste technoleogy is the practical application of '
knowledge, methods and means, so as, within the needs of man, to provide
the most rational use of natural resources and energy and to protect

the environment. Expressed differently (but egquivalently), non-waste

(1)
(2

(3)

ECE; Senior Advisers to ECE Governments on Environmental Problems,

Environmental Issues of Critical Importance, ENV/W.P.7, September 1971.
ECE,Senior Advisers to IECE Governments on Environmental Problems,

Pro e of Work and Priorities for 1973-1974, ENV/2 Annex I and II,
16 Apnf"l‘g‘ri

L

ECE; Senior Advisers to ECE Govermments on Env1ronmental Problems, Problems
of Non-Waste Technology, ENV/R.27, 3 December 1974.




technology should promote the reduction to a minimum of losses of
natural resources during their extraction, conversion and processing,
and ghould ensure the elimination of undesirable effects on the
environnent arising from the conversion or use of intermediate or
final products. In this respect; wastes sghould be ¥reated not only
as potential pollutants but also as potential resources“(1). It
should be emphasized that the essential aspeot of the concept of .
low and non-waste technology is to design processes, equipment and
machinery, production facilities, and products in order to avoid
creating waste throughout the process; rather than handling an% )
using, re-using or re-cycling waste after it has been produced
However, the apprcach to low-waste technology from the point of view
of thermodynamic energy expense, also known as energy scoounting
system, does not make such a clear-cut distinction between fg se

two types of waste-eliminating or waste-avoiding technology

A

In all cases, the research, development and production of new or
adapted and improved non-waste technology should be guided,according
to ECE, by criteris in which the envirommental factors play an
important role, ae well as the requisite for possible restrictions
and limitations on, and improvements in, present technology. This
control over technology should be applied to several activities,
including among others (4). i
-~ product design
technology assessment and control of products and processes,
~ promotion of elementary non-waste processing methods,
- development of enti-pollution industry,; including recycling
and re~use of wastes,
- vertical and/or horizontal integration of industries (constitution
of sectoral multi-level complexes, concentration; etc.)e.

Since there is scope for policy-action (to restrict, limit or promote
scientific, technical and economic activities related to fechnological
innovation), the ECE has given some emphasis on the policy

implications of the development of non-waste technology in the fields
of education and training; technical experimentation and testing;

(1) Problems of Non-Waste Technology, ops Citey Dot
(2) ICE Senior Advisers to ECE Governments on Envirommental Problems, Non-Waste

Technolo prepared by Dr. K.V. Ananichev for the Ad Hoc meeting of expert:
un‘tna“ﬁ%¥hclplea, concepts and practices of non-waste technology and

production systems, ENV/AC.4/R.3, 15 November 1974.

(3) ECE Senior Advisers to ECE governments on environmental problems, Some
suggested principles and policy implicaticns of non-waste technolozy,
red,}u-MIu G. Royston for the Ad Hoc Meetzng of experts on the prin-

pfga, concepts practices of non-wasie technology and produgtlon
sys ems, ENV/AC.4 R.2, 19 November 1974.
(4) ECE Senior Advisers to ECE Governments on environmental problama, Svimary

of the consultation on basic principles and policy implications of non-wast
Fwmpac woapy gageany MNanawra TA_MKR Nataian 1074 MU AN AD 4 DA b b o MPENTA




and fiscal,; monetary and regzulalory planning instrumants(i).

The major projects thdt have been designed within ECE on technology, °
as part of the ECE role in helping to apply scientific advances O
to the development of new methodg and technicues, and to implement

a broad transfer of technoldgy(z), kave been recommen%g? to consider
the concept of non-waste as 2 criterion in their work‘\ " ’.

The concept of non-waste was given a somevhat different content -
gince the inception in 1973, of the research and dissemination project
on low and non-waste technology, 4) which has a significant

conceptual importance. The new conceptual approach attempts to
distinguish the concepis of energy and natural resources frem the
concept of enviromment (of which the first are actually a part), and
to attribute a different rationality fo the use of energy and

natural resources, on the one hand, and ¥o the use of the environment,
on the other hand (which is a theoretical framework that may bring
negative policy implications, particularly in developing countries).
Furthermore, the concept has acquired, within the non- and low-

waste technology project, a two~fold character with respect to the
objectives of non- and low-wasie technology: it is to reduce pollution
{0 a mininum, and to preserve natural resources, including ensrgy 5l
The integrated apprcach towards the concept of non-waste technology,
which entails moving from non-waste {technology at the entreprise

or project level, to a non-waste economy and pattern cof development,
has been somewhat lost by the emphasis placed lately on technclogy
for the use at firm level, both to reduce materials inputs and unused
material outputs (non-waste technology) and to recover and reprocess
waste (enti~pollution technology). Comsequently, as a result of this
orientation, the project atiributes a particulgr importance to
co~operation with industry in market economies\“/.

(1)
(2)
(3)

(4)
(5)

(6)

%blema of Non-Waste Technology, op.cit., D3, and Some Suggested )
nciples olicy Implicaiions of Non-liaste Technology, OPeCllecy Psd=5e
FCE, Anmial Report (1 May 1977 ~ 22 April 1978 ¢ ECOSCC Official Records,
Supplement |, Vol.l and II, United Nations 1978, EB/1978/47.

ECE Senior Advisers to ECE Governments on environmental problems,

Report of the Ad Hoc Meeting of Experts on the Principles, Concepts and
Practices of non-waste Technology and Production Systems, Geneva,

11 January 1975, ENV/AC.4/2, 15 Jamary 1975, ped.

Ibid-, p-2 ’ .

Ibido' po3

ECE Annual Report,1978, opscit., p.65 e




"Conceptual, theoretical and policy-oriented research has been carried out
within the low- and non-waste technology project on technological problems,
economic problems, problems of govermmental planning, and the theory of non- .
waste technology from the point of view ovtlined above + These issues
involved, in particular:

-~ knowledge on the stale of ihe art of non-waste technology, including international
and national experiences, and channele of information exchange; @ -

- case~studies of cost—~benefit of non-waste fechnology In the iron and steel,
pulp and paper, packaging and tyres irdustries,

- gconomic, social, legal and fiscal policy instruments for implementing the
search and diffusion of non-wacte technology,

- attempts to mathematical and semi-qualified modeling to identify, specify
and quantify the states and relationships involving the ecomomy, society
and ecologye.

In carrying out research on non- and low-waste technology, the ECE project
has drawn upon the mtudies and activities thatl ?rg being made by other ECE
projects; in particular in the following fields 2), %

~ inventory of air pollution emissions from stationary scurces;

- toxic chemicals and toxic substances, including, among other items, available
technologies for disposal, fechnical-economic comparisons of zecycling and
recovering processes, and non~toxic technology;

~ waste heat from thermal power plans, and its possible impact and economic uses;

~ technologies for the use of low celorific coal and high sulphur content,
techniques for the restoration of surfaces impared by coal mining, new uses
of coal especially for gasification and liquefaction, technologies for the
utilisation of coal and wastes during extraction and processing;

(1) Eepgrt of the Ad Hoc Meeting of E;geﬁts on_the Principles, Concggjg, and
actices O0f lon-waste Llechnology an uction Systems, Ops Clie
Non-Waste Technology and Production, A Seminar of the United Nations

Economic Commision for Europe, Pergamon Press 1978. .

(2) ECE Senior Advisers to ECE Governments on Environmental Problems,
Review of Work Accomplished or in Progress, Geneva, 27 February - 3 March 1978,
ENV/R.T0O, 21 November 1977. ;

ECE Annual Report 1978, op. cit. ‘.

ECE Senior Advisers to ECE Governments on Envirommental Problems, S
Reports for Activities in the Programme of Work and Priorities for 1974/1975
Geneva, 24-20 February 1975, ENV/R.20, 29 November 1974

ECE Senior Advisers for ECE Governments on Environmental Problems, Activities
undertaken by HCE principle subsidiary bodies in the fields related %o non=-
waste technology, Preparatory Meeiing for a Seminar on the Principles and
Creation of Non-iWaste Technology and Production, Geneva 24~25 November 1975,
ENV/SEM.6/FM/Ra1, 24 October 1975.




- probable evolution of production and use of energy, new technologies
for energy production and use, climatic and socio-economic
restrictions to energy consumption;

- environmental policies and strategies, policies on low and non-waste
technology and reutilization and recycling of wastes,

- production of engineering equivment for the prevention of pollution
and its technical-economic effectiveness;

-

L

- measures for saving raw materials in engineering industries;

. = technical~economic aspects and results of anti-corrosion measures
in engineering industries;

- equipment and techniques for manure freatment;
~ raw materials and energy requirements in the chemical industry;
- utilization of wastes in and by the chemical industry

- legal obligations in the design, comstruction and operations of
thermal power stations of conventional {ypes; of nuclear power
stations, and of high voltsge transmission lines and operations;

- rational use of gas and methods of determining the efficiency of
equipment in various industries;

- technological trends in use and recycling of basic resources and materials;

- use of steel in Motor-vehicle manufacturing, interrelation between the
iron and steel industry and the steel consuming industries;

- non~-waste technology in the iron and steel industry;

- treatment and disposal of organic waste: sewage, sludge, industrial
effluents and agricultural wastes;

- recycling of high~polymer wastes
- water supply and effluent disposal

The ECE intends to further expand activities in the search and dissemination
of non- and low-waste technology. Apart from the investigations done by the
ECE chemical industry committee, the steel commitiee, and the committee on

water problems - some of which are of direct relevance to low- and non-waste
technology, the commission is 1o pursue work in the following fields )

(1) Review of Work Accomplished or in Progress, op. cit. ECE Senior Advisers
to ECE Govermments on Envirommental Problems, Report of Special Group
on Low- and Non-Waste Technology and Re-utilization and Recycling of Wastes,
Geneva 5-7 July 1978, ENV/AC.10/2, 11 July 1978.

ECE Annual Report 1978, op.cit. . ¢ o




- organisation of a high-~level meeting for the Buropean policy-makers
in 1979, in which one of the two topics under discuesion will the s
low- and non-waeste technology;

- compilation and dissemination of a compendium of all available knowledge,
or reference to knowledge, on low- and non-waste technologies available
within the ECE region;

- activities to stimulate the exchange of informationsamong ECE countries
on policy instruments that incentive the development and adeption of
non-waste technolcgy;

-

- concepltual research on quant{%ative, seui-quantitative and qualitative
methods of comparing and evaluating various technologies;

~ study of using recycled paper within the UN system;

‘= policies and strategies to encourage the effective recycling, re-use,
~and recovery of municipal and industrial solid wastes;

- policy measures for handling, control, and discharge of toxic chqmicals"
and toxic wastes, including the listing of priority chemicals an&.'_
methods of controlling the flow of dangerous substances;

~ medium and long term planning of energy savings and conservation;

- environmental aspects of new technologies for energy produgction and use.
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ECLA

The question of environmentally-scund and appropriate technology
has been marginally touched upon within ECLA 1) « The issue has
been recently brought up in the context of the Commission's
aotivities in the general field of promoting and planning the
development of science and technology, including the preparation '
of the UN Conference on Science and Technology for Development.
However, there are a few specific projects concerned with it, in
‘particular in the field of geothermal energy; the prospects and
economics of non-conventicnal sources of energy; human settlement
technology; eco-design (climatic influence on urbanistic and
architectural. design in tropical systems); development of water
resources; and the economics of technological adaptation (technical
innovations and improvement of locally existing equipment vs.
imports of innovations and replacement of equipment).

(1) ECLA, Anmal Report (7 May 1977 - 6 May 1978), BCOSOC Official

Records, Supplement 11, United Nations 1910, 5/ 19(0/51e
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Most of the activities of the Economic Commission for Western Asia
in appropriate technology belong to the field of dissemination (1).
A series of meetings organized in conjunction with UN bodies and
Arab financial institutions, have stressed the importance of the
transfer of technology and technological development and change.
It is within the context of these discussions that the issue of

The meetings have tended to consider the appropriateness of
technology, both from the labor-intensiveness point of view and
as a means to solve specific problem-areas such as desert develop-
ment; rural development and agricultural.productivity; water,

The ECHA's science and technology programme has been engaged in

the preparation of a Centre for the Transfer and Development of
Technology, together with FAO, ILO, UNCTAD, UNESCO, UNIDO and WIFO,
as well as several Arab organizations and banks. It was decided

at the last interagency meeting that the development of

appropriate technology should be the fourth priority “of the Cenire,
following the objectives of policy design; regulating the inflow

of tools, techniques and technology; and coordinating and integrating
regional efforts and actions in science and technology (3).

ECWA; Interim Report (1 May 1977 — 1 May 1978), ECOSOC Official .

ECWA, Seminar on Technology Transfer and Change in the Arab
Middle East, Beirut, 10-14 October 1977, E/ECWA/NR/SEM.1

4. ECWA
appropriate technology has been raised.
energy and natural resource savings; etc. (2).
(1)
Records, 1978, Supplement 9, United Nations 1978.
(2)
(3)

ECWA, Report of the preparatory Intéfagency Meeting on the Arab
Centre for the Transfer and Development of Technology, Beirut
24~28 October 1977, 1/ECWA/NR/9, October 1977.




ESCAP

B Y
¢

. Through collaboration with Uil Lodies and other regional organizations, the

_ Economic and Social Commission for Asia and the Pacific has cerried out in
recent years several activities in the field of technology. However the

issue of appropriate technology is just teing considered within ESCAP

policy. ISCAP objective is to develop technoclogies in the field of indusiry, «-
technology, housing and environment that are suited to small- and medium

scale industries; to strengthen the linkages of these indusiries with modern
and basic industries, inclusing agro- and allied irdustries; and to disperse
and relocate industries away from metropolitan areas(1),

Whereas in the past the main actions were towards increasing information
exchenge and the iransfer of technology; some emphasis is now given also

to build up national capacities and capebilities in technology development.
This diversification is to maifgjalize in the establishment of the Regional
Centre for Technology Transfer‘' ‘. However, the transfer of technology
remains one of the eix priority areas listed in LSCAP medium-term plan 3),
although the revieed plan of action prepared for the forthcoming Conference
on Science and Technology for development imserts the pfoglem of developing

sclence and technology in a wider developmental context 4),

The future programme of work of the Regional Centre for Technology Transfer
includes the search and development of technologies that either use waste
products, are small-scale, or employ more labour, in the fields of food,
agriculture end egro-industries; machine tools for the textile.industry;
energy (mini-hydrc plants, solar energy ?iogas); and building industry
(agro-wastes for cement-like marl:er:i.a.'l.f:l)(5 « Future activities; financially
supported by UNIDO and UNCTAD, also involve the improvement of information
on appropriate technologies in selected sectors. UNIDO has also promoted
regional consultations on small-scale iron and steel industry, and on

agro—- and allied industries(6), At this last meeting, consideration was
given to new developments in post~harvest technology, the improvement of

the design and efficiency of animal-drawn carts, low-cost rice-barn _
stabilization units, the recycling of agro-industrial wastes and by-products,
the establishment of bare-foot technologists, and the possibility of
creating a network of agro-industrial technological institutes.

(1) EsCAP, Annual Report (1 May 1977 — 17 March 1978), ECOSOC Offiqial Records,
1978, Supplement 8, United Nations 1978, E/1978/48. p.41

(2) 1vid.
(3) Ibid., p.36

(4) ESCAP Committee on Industry, Housing and Technology, Report of the Second
Regional Preparatory Meeting for United Nations Conference on Science and
Technology for Development E/ESCAP/IHT.3/16, 7 August 1978.

(5) ESCAP Committee on Industry, Housing and Technology, Review of Activities
and Consideration of Issues in the Field of Technology, E/ESCAP/IHT,3/11, 9
hugust 1978. 2

(6) Ivid., and ESCAP Annual Report, op.cit.




6. ILO

6.1, GENERAL PCLICY ON ATFPROPRIATE TECHNOLOGY

ILO's general policy on appropriate technology has been elaborated
within the World Fmployment Programme thal ILO initiated in 1969. The
Programme is to assist LDC's cecision-makers and planners to reduce unemp]oyne:
and underemployment through the accelerated creation of productive income-"
earning opportunities. ILO has held that "the core®of the problem ig

verty-income returns to labor: situvationn where people work all day, but
earn such a low income from their labor that they can still be classified
among the absolute poor" (1).. ILO suggests that three targets groups should
be selected for special attenticn when.thinking of expanding productive
employment, First are the peoplédlready employed, vhose wages Oor incomes
put them at poverty level whether they are self-employed, family or wage-
employed. There follows people whose labvor is used“inefficiently, either
because of under-utilization, low productivity, or inadeguate input mix,
Thirdly are the people whose gqualifications expectations, and aspirations are
not matched by their employment opportunities. In short, ILO's work in the
field of appropriate technology is heavily biaised by its concern Hlth .
augmenting productive employment.

The Employment and Technology Branch of the World Employmeni Programm:
has launched since 1972 a systematic investigation on the application of
technology in the developmen® process of developing countries, and has
researched many aspecis of the relationship of technology to development.

It has provided ILO with the conceptual framework end poliey guidance both in
the inter-related field of technology end employment; and iu appropriate
technology in particular.

(1) ILO World Employment Progrsmme, Reserach in Retrospect and Progpects,
11O, Geneva 1976,

0



ILO's conceptual contrivution to appropriate technology stands on the
thesis that there is no guch thing as "technological determiniem", by which
it understands an absence of real technological choice. It argues that the
idea of lack of scope for checosing technology is a "gross simplification™ -
and an "unfortunate myth" (1). ILO believes, on the contrary, that
"economically and technologically viable alternatives do exist in various
economic sectors, Often the problem has been found to be not co much the
lack of available labour-intensive and elfficient fechnologies but imperfect
kuowledge about them which leads to wrong technical choices" (2). It has
further argued that "at least in certain sectors; technical choice is -
possible even without changing the composition of output® (3).

ILO's thesis is laid on two fundamental premises. The first is that
large-scale, capital-intesive plants, factories, infrastructural projects,
and productive undertakings in general cannot solve unemployment and poverty
in the foreseable future. The analysis runs as follows: "The benefits of
modern sector growth tend to accrue to the modern sector alone, and in many
developing countries industrialisation remsins largely irrelevant to the
really pressing problems of our times. Hence the need for a redefinition of
the place of industrialisation and industrial technology in the development
process, and for a careful examination of alternative technology policies" (4.

-

¥ |

(1) This thesis is upheld in the numerous publications issued by the
Employment and Technology Branch since ILO presented a paper
on Appropriate Technology, Employment end Income Growth, at the 15971
ACAST meeting. For a recent expesition, see ILO, Programme of
Industrial Activities, Appropriate Technology for Employment Creatio
in Food Processging and Drink Industries in Developing Cecuntries,
Second Tripartite Technical Meeting for the Food Producis and Drink
Industries, ILO, Geneva 1978.

(2) Research in Retrospect and Prospects, op. cite., p. 22. See also
A.K. Sen, Imployment, Technology and Development, ILO/Qxford
University Press; March 1975.

(3) A.S. Bhalla, Technologies Appropriate for a Basic Needs Strategx,;
World Employment Programme Research Working Papery ILO; Geneva
hugust 1978. ‘ .

(4)  ILO World Employment Programme, Technology for Development, Some

Related ILO Views and Activities, iLO, Geneva May 1973




150 has also reckoned that the fulfilment of basic needs entails
providing the underpriviledged and poor groups with low cost goods and
services, and that the tvost of these products depends on the technology used
to produce them. But ILO does not look at advanced technology for reducing
costs, as UNIDO sometimes has done (1) It rather suggests lowring costs
by diminishing the standards of the products, or else changing the type
of output o that the product retains its essential qualities while it is .
free of superflucus characteristics (2). This point of view - which is
rather similar to the World Bank's (3) - is likely to meet crificisems.

As far as the firsl type of technological change is concerned, the productioc
of unsophisticated goods and services .for low-ingome groups may easily .
establish a system of double standards which is bound to be incompatible
with a participatory sirategy of development. In the second case whilst

. the direct production costs may be lower per unit of output, the cosis of
the new product research and developmenit may outbalance in the short term
the savings of materials, energy, labor,; and other inputs spent in the
superfluous component parts of the product. There is however a significant
scope for research to be made in this field, in connection with the search
for environmentally sound technologies.

The second premise implied within ILO's conceptual framework on
appropriate technology is that the.developing countries need in any case &
technological policy so as to choose appropriate techniques. These policies
for the choice of appropriate technology eventually lead to the need of .
choosing appropriate products, in accordance with the country* s developnent
strategy (which should ideally be directed to fulfil the basic needs of
the poorest layers of the population)

_Appropriate technology ig thus defined as the ope which iz "more
suitable to actual local con itions and natinal social and economic objective
than any other technology resultlng in a similar good or service" (4).

This definition implies that the ocutput, or product mix is given, or else
that it has been selected before hand. In ILO's perception, appropriate

technology would thus be the most technically and economically efficient

technology (i.e. the cheapest technology) which is selected as a function
of a given or chosen output.

e .

(1) See section 13. UNIDO pp. _— |

(2) “ T%chnologles appropriate for Basic Needs Strategsy, op. citaey
17-19

(3) See section 20, WORLD BANK pp.

(4) Technology for Develoment, Some Related ILO Views and Activities,



This theovetical avproach to what appropriate technology is posea
some problems. Un the one hawd; whilst it is obviously possible to
predetermine in a plaancd manner the output of productiorn for covering the .-
needs of a society — and thereby choose accordingly the most appropriate
technology out of the shelf of known technigues, a process which would
in turn make varying demands on the available inputs (skilled labor, energy,
quantity and quality of vew materials, cic) - in the actual production processes
the scope for substituting inputs is not a given mathematical relation. In the
process of production, there is generally a rather fixed relationship betwezen
the quantity and quality of inpuis, the technologywhich may be used with these
inputs, and the quantity and quality of output begotien. It is thus generally
considered that there is little scope for the substitution of inputs, and
therefore for choosing an alternative technique when a product with similar
essential characteristic is wanted. If, on the other hand; it is believed
that it is possidle to substitute technigues without changing the type of
output {i.e., if it were possible to produces goods of the same quality with
different techniques), the problem of technological choice would easily become
a mere question of deciding what should be produced, with the focus diverting
from the problems of production, including problems of technclogical inmovation,
trade and transfer, to those of consumption and product accepiability.
Farthermore, although JLO's definition of appropriate technology
could in theory be applied indifferently to labor—-intensive and capital-intensive
technology - because it centers mainly on the relationship between technology
and ountput, in practice the action-oriented research and operational activities
of ILO in the last 5 years have been directed towards the search for, the
analysis and the diffusion of less capital-intensive and generally speaking
of more labour-intensive techniques that are sound on both technlcal and economic

grounds,

As a result of this conceptual approachy ILO has put a great emphasis
on the need to select appropriate technology through ingtitutional mechanigms
such as a fechnological-policy, to implement labor-intensive technelogical change
and to develop loczl (R and D) accordingly. The initial objectives of the
technology and employment fesearch effort have the following (1)

- to identify alternative labor-intensive technologies which are
economically competitivej

~ %o assess the scope for adapting technologies imported from the
developed countries;

- 1o envistigate government policies needed for the promotion of
donestic researchg deVelopmen% and adaptation of technologies,
and for the ascertainment that economically competitive labor-

"

— e e e e e e -

(1) Research in Retrospect and Prospects, op. cit., p. 21.




intensive production methods are utilized 1o the maximum
extent possitle.
The last of these three objective implied two sets of actions: first,
policy recommendations to governments to make sure that they will influence
the prices of labor and capital in favour of labor-intensive techniques,; and
secondly the establishment of mechanisms to disseminate information to
entrepreneurs about technological alternatives. Indeed ILO has stated that

the main effect musi now be towards disseminating existing ltechnigues rather
than initiating a massive research and ¢ developnent effort o create new producti
methods (1). .

This general approach to the problem of employment and technoloegy
has been further enhanced by the guidelines laid down at the 1976 World Fmployme
Conference which adopted the new ILO basic needs strategy (2). The organisation
main conceptual and practical work has thus turned to the policy implications of
the development and transfer of technologies that are appropriate to the
socio-economic objectives of the developing countries. At present it aims at
the following objectives (3): '

- to demonsirate how a basic needs strategy {and ‘indeed any other
development stratezy) implies a certain choice of goods to be
locally produced or purchase abroad, and a certain ch01ce of
services to be delivered %o the population;

- 1o demonstrate; after it has been decided what will be poduced
in what quantity and whers; how an appropriate technoleogy may be
selected among various alternatives; .

- 4o identify these altcrnative technologies and to assess the
scope for adapting technologies imporied from the developed
world;

~ to assist in the formulation of technology policies;
- to assist through technical cooperation projects and information

dissemination activities in the inplementation of the approprlate
technology concept.

(1) ILO World Employment Programme, Programme ‘on the Dlssenlnation of an
Appropriate Technologies, ILO, Geneva, February 1970 :

(2) ILQ Declaration of Principles and Programme of Action, adopted by the
Tripatite World Conference on Employment Income Distribution and Social
Progress and the International Division of Labor (The World Employment
Conference), June 1976, Cencva, see Chapter III of the Programme .of Actio
"Technologies for productive employment creation in developing countries"

(3) Technology for Development, Some Related ILO{Views and Activities, op.
Gitt




A further objective is to investigate a range of social effects
of technological change, in particular on the quality of work, and thus
on the quality of life. ILO has noled that "modern technology is
frequently transferred to developing countr1e° without the necessary safety -
and health rules at the same time" (1). It intends therefore to promote
the dé:IEﬁ“af new production systems, tools and equipment that are less
phyeically haymfull and enduring to the workers, and which would reduce
inhuman working conditions and the winecessarily high incidence of
accidents and dicease. The work in the field of the working environmeni is
mainly pursued in the field of agricultural production and small urban -
enterprises. It includes ihe need to adapt imported technology and work
organisation to the socio-cultural,; institutional and climatic context of
developing countries. INew research is sought on the effects on workers and
on working enviromment of various types of technology with a view to esiablish
a typology policies and technology options with their related social
implications. (2) ;

(1) ‘Technology for Development Some Related ILO Views and Activities op. cit,

(2) ILO, Overview of the ILO programme for the improvement of the working
environnent, Consultative Inter-agency lieeting on the Follow-up of UNEP
Governing Counc11 Decision 87 (v) B, Geneva, 13-14 March 1978. See also
the working documents and discussions of the International Programme for
the Improvement of Working Conditions and Environment (PIACT), in
particular the papers presented at the Philippine National Tripartite.
Conferenceon Improving Working Conditions and Environment, organised
by ILO in Manila, 12-14 December 1977.

tn



6.2, SECTORAL POLICY

The ILO Vorld Employment Programme is directed to all the
productive sectors (agriculturc industry construction and services) as
the focus for the application of its general policy on technology and employmer
However, within these large scctors a particular enbhasis is given to small
scale productive activities both of the self- and family-employment type,
and of the artisan and wage-employment one.

ILO bhelieves that "for appropriate technology choice to be an
effective instrument of employment policy¢ it has to be related to the
relevant modes of production. For example, the non-wage modes of produciion
and employment lend themselves %o the utilisation of labor-iniensive
techniques, particularly in small-scale agriculture and services, more ithan
the wage modes of employment™ (1), There are rather crucial policy
implications to this statement. The most obvious is that the introduction’ or
fostering of old modes of production (self- and family-employment, for
instancej, for the purpose of disseminating the use of labor-intensive
techniques, would have the probable effect of increasing the prodveiivity of
labor through the extension of the working time, in contradiction with the
legitimate aspiration of the working population to shorter.working hours.

(1) Research in Retrospect and Prospects, op. cite, p. 22

-
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FAO

GENERAL -POLICY Ol APPRCFRIATE TECHNOLCGY

o

Appropriate technology is among the recurreni themes found in FAO's
programme of work, and it iy viewed as one of the means of removing

the constraints for the increase of food and agricultural production,
along with other limiting factors such ae investment, marketing,
research ard production of new inputs, etc.‘(1). All the major action
programmes of FAO (for instance the current one an posi~harvest and

food losses) include reference to reducing the problems identified
through a new sort of technology. Thus should be simple, practical

and based on locally available materials, and would involve increasing
research and development,; as well as the application of new techniques
and methods of production. Therefors, generally speaking, all of /
FAO's sectordl field and research works in agriculture, forestry and
fisheries bear a relationship with the search for environmentally-

sound and appropriate technology.

However, despite the existence of a few statements on the imporfaunce
attached to appropriate technology (2), the gemeral fesling at Fa0

is that, conceptually speaking, there is not much to be said about
appropriate tochnology. It is likely that this attitude will be
strengthened as FAO is {o sghift regources from theoretical and long-
term studies towards more practical and short-term actions £a)e

The general frame of mine, or implicit conceptual framework, is

that technical solutions always exist to meet the problems identified.
Whether the technical solution is adopted or rejected is a matter

of policy option, which is granted a value in itself, regardless of
the social and environmental costs it entails. The underlying statement
is that the appropriateness of technology is a matter of technical
policy choice and is to be tested in field work. The whole approach
tends to imply that policy-makers know better in any circumstance.
because of scant work a conceptual aspects of policy implications,
there appeers to be little thinking on ways of monitoring the side-
effects when testing a newly developed technology on a large-scale,
except on a technical-economic basis. The reluctancy to approach
conceptually the relationship between technology and development
(which includes the emvironment) is somewhat compensated by the fact
that many of FAO's field activities are oriented towards an .
environmentally-sound application of technology, as it is shown further (4).

(1)
(2)

(3)
(4)

FAO, Report of the Conference of FAO, Nineteenth Session, Rome, 12 November -
1 December 1977, C 77/REP.

See for insitance, contributions to ACAST, and particularly, ACAST Report of
the Ad Hoc VWorking Group on Approprlate Technology, E/AC.SZ/XXIII/CRP.Z,

10 June 1977, p.5.

Report of the Conference of FAOQ, 1977, op. cite, p.37

FAO, The State of Natural Resources and the Human Environment for Foed

— - S Seus—




FAO's concern towards appropriate technology stems from the
importance it attachkes to the development of a new sirategy

towards rural development, which aims are to increase and

sustain food and egriculiural development, to make the transfer

of technoclogy more effective, and to identify a series of technical
constraints for the most efficient use of natural resources.

Some of the most important premises on which this analysis is based
are the following (1) ,

FAO believed in the need to maintain the ecolagical balance for
enabling the productive capacity of natural resources to continue.
Therefore, natural resources should be conserved but only within
the limits required bw‘hgricultu;al production and the maintenance
of the cultural and socialweconomic.seiting in which farmers evolve.
According. to FAO, the major world problems of today are the pressure
of population on natural resources, the trend towards increasing
shortage of fossil fuels and the high cost of inputs for modern,
commercial agriculiure. Since these costs will remain high,

they must be "used percimoniously, at minimal level and mexdmum
efficiency", in combination with new productive systems (2) .

Together with other aid agencies, FAO agrees that the rural poor;
small farmers and landless peasants, and agriocultural workers
should be the focus of aid programmes, with the aim of detaining
rural migration. As a result, the technical assistance and research
programnes are to be basically aimed at incentivating people to stay
in the country side and direct the re-sitructuring and improvement
of rurel life. This kind of development is expected to come about
when peasants will rely on their own means. FAO also maintains
that, although the rural sector needs capital inputs, "money is not
the main element to mobilize peasants in the first and crucial phase
of rural development in many developing countries"(3).

(1) Report of the Conference of FAO, 1977, ops cit. The State of Natural
Resources and the Human Environment for Food and Agriculture, op. cite.
Natural Resources Management for Food and Agriculture Production, .
through self-sustaining Agriculiure in Developing Couniries,; Statenent
by F.J. Youttapa, at the 69th meeting of the IDWG on Natural Resources
and the Human Environment, 16 June 1978.

(2) Natural Resources Management for'Food and Agricultural Production, op.cit.

3 Report of the Conference of FAO, 1977, ope. cit.
( PO ’ i i



What is needed, as FAO sees i%, is to help the yural people to understand
what they can do by themselves so as te fulfill their needs. In this
respect, traditional agricultural systems are considered to be worth of °
particular attention for the development of these new productive sysitoms.
They are expected to be betier suited o local ecological, cultural and
socio~econonic conditions,

Furthermore, modern or high input agrlculture, cannot reach poor farmers
(partly because they cannot afford the whole package needed to carry

out production effectively). Modern agricultu“e also causes the dislocation
"of traditional farming. Thus the need is argued for agricultural

practices and productive aﬁstems {that maintain the existing socio~economic
and cultural setting. It is 2lso stated that traditional systems could

be rapidly end extensively improved (or modernized) with little investiment.

Finally, it is thought that there are inherent benefits to self-reliance

at the local and national levels, and %o ccllective self-reliance at

the regional level. TCIC is actually regarded as a reaction %o the
technology developed in the industrialized countries and to the realization
thet this technology is not necessarily suited to the shared LDC's needs
and econclogical conditions, socio-economic structures snd rural situations(1

On the basis of this analysis, FAD considers that the objectives of the
rural development strategy, which includes the use of appropriate
technology, must be o use local resources and local skills; %o increase
rural employment and check rural migration to the cities, and to develop
new systems of productiicn or improve {raditional ones. This last objective
gives a particular importance to ways of recycling waste for agriculture,
agro-industry and domestic uses; to the design of alternative systems
that are adapted to pocio~-economic conditions and needs; and to the
research and developmeni of less resource wasting methods and techniques
(using less energy, utilizing more waste and by-producte, reducing losses,
utilizing a maximum of locally available materials, etc.).

The technical means for the promotion of such integrated gelf-relying
systens of production are: ‘the reseaxrch for traditional agricultural
systens and their improvement, if necessary, in the light of modern
scientific knowledge; the integral use of forest resources (agrisilviculiure,
or agro-forestry), the further developuent of acquatic resources
(acquaculture in particular), and the appropriate way of halding crops
(including integrated or ecological pest control, reduction of food losses,
etc.). Frou a socio-economic point of view, small-scale production is
promoted, beth at farm and village level, including small-scale foresi
industries.

(1) Report of the Conference of FAO, 1977, op. cit...n.do




Therefore the criteria of approprizteness found in FAO's understanding
of technology include ihie following: "the technologies should be '
as far as possibdle acientifically up-to-daie, econcmically-sound,
culturally compatible, employmeni generating, capital saving, .
energy comserving, waste reducing, environment profection, capable

" of mamufacturing products of the desired quality in required
quantity, and capable of further development to meet the changing
pocial needs, and be of benefit Yo the large majority of people" (1)

-~

7.2 SECTORAL PRIORITIES ' )

Since FAO i= specialized in all the technical fields related to
agriculture, foresty and fisheries, there is no particular emphasis
on one or other aspect of food and agricultural production. However,
special programmes are premoted acéording to crucial problem areas
identified at the world level. For instance, staple food was given
priority at the last general conference (2), while perishable food
is taken care of under another major programme effort for reuucing
post-harvest and fcod losses. .

The' areas of develomment of appropriate technology are related to
specific objectives: increased incomes and jobs, improvement of the
quality of li;e, education and instltutlon huzldlng (2).

- increased incomes and jobs: among other thxngs,‘aqnaculture isg
viewed 25 an additional source of focd as well as a cource of
jobs in ricefields, ponds, streams and other fresh waters;
agrosilviculture is 2lso regarded as a source of non-agricultural
jobs, as well as an activity that helps soil conservation,
improving environmental conditions, supply burning fuel, wood
and materials for preparing organic composts; small and domestic
industries is another source of non-jobs; solar and wind energy
and soil and water conservation techniques, adapted %o agro-
ecological arcas, are also considered as priority sectors for
development of jobs and improvement of the quality of life.

=~ the improvement of the quality of life: these improvements are
basically in the field of health care and water and waste sanitation:
they include btetter domestic and community senitary systems (that
enable the recycling of domestic and organic refuse for pisciculture,
the construction of blogas structures and the preparation of organic
fertilizers, etc.), as well as all other productive uses of waste;
the excavation and vpkeep of wells and other sources of clean water;

(1) Report of the Ad Hoc Working Group on Appropriate Technology, ope cite,

(2) TReport of the FAO Conference, 1977, op. oit.

(3) Repert of the FAO Conference, 1977, op. cit. : v




the improvement of training of local sanitary workers and communal
health centres where basic modern medicine and surgery are to be
combined with autoctonous medicines and natural remedies of

provern efficiencye. : i

Education: according to FAO, the main problem in this field is

the restructuring of rural {eaching and training; training
progranmes should be delivered directly to small-scale farmers

and landless peasants, who would be trained into simple culfivation~
practices and stock-breeding techniques; the<overall aim would be

t0o reach the least advanced rural communities; to give them access
to the techniques that are already common in the developing
countries, and to raise thereby their productive knowledge; FAO
believes that it is of particular importance to introduce and

train these rural groups -« -—and particularly the youth~- into
productive activities related to envirommental silviculture,
forestry repopulation; small forest industries, and aquaculiure;
training programmes should be formulated globally as Ho bring out
the inter—prelations of various comnected processes of land and
water~based production,; such as agriculiuvral systems, agro—ailviculture,
aquaculture, organic recycling; etcs

Institution building: this is an implicit requisite for the development
of the above-outlined aciion prograume. On the one hand, FAO

has recently emphasized the importance of incrementing the efficiency
of the transfer of appropriate technologies between the developed

and the developing ccuniriecs, as well as among the developing countries
themselves. Bilateral and multi~lateral aid programmes are crucial

for the financial and technical support of the development and

transfer of fechnology. FAO sees ils contribution to the dissemination
of adequete technology mainly through defining of priority food _
sectors, implementing concrete and applied research, and establishing
appropriate mechanisws to iransmit the results of research and to
attract investments. At the grass-root level, the sirengthening of
comminal organizations is seen as a basic instrument to get the

rural people to fulfill their neceds by themselves in a spirit of
gelf-reliance.s The introduction of simple and practical improvemenis
at village~-level should be done particularly through womens

FAO sees that these objectives are generally not easy to reach
because of, among other things, "there lacks a clear conception
of what is vaeguely described as feppropriate technology' in
various fields. The problem resides not only in the cosis or in



the availability of funds for the generazlized imiroduction of such
technology. It is also z problem of i%s adequacy t0 the needs of
gmall farmers and poor peasants in general, and a problem of the
capacity of these to maintain such technoclogy constantly. There is
much experience accumulated in the world in general, especially in
the developing countries themselves; which should be compilated and
evaluated so as 1o be then extended to other countries that may adapt

it %o their needs.”(1)

s

(1) Report of FAO Conference, 1977, Ope citey pP.59 (Spanish version).



8.  UNCHS (HABITAT)

The UN Centre for Houeing Puilding and Planning, the predecessor of the, -
UN Centre for Humen Settlemenis (Habitat), has included the choice

of appropriate technology in its work programme for 1978-1979. A key
feature of this work is that it identifies appropriate technology to
labour-~intensive techniques that use indigenous resources. From this
perspective, appropriate technologies are encoursged because they =
help to reduce foreign exchange ?ﬁgenQitureb on machinery and equipment .
and tend to maximize employment. :

A major project has initiated for a compilation of the state of

the art of the selection of appropriate building technologies. The
focus is on the selection of appropriate technologies for materials
production and for building operations,the improvement of existing
institutions and administrative procedures for the adopiion of
approprizte technologieg,and the posegibilities for international and
regional co-operztion in the selection of appropriate technologies.

As a follow-up, UNIDO, ILO and UNESCO are expected 1o co-operate in
the implenmentation of an action plan for selecting appropriateibuilding
technique. '

(1) Work of the Centre for Housing, Building and Planning in the Field
of Appropriate Technologies, paper presented at ACAST Ad-Hoc Working
Group on Appropriate Technology, Vienna, 16-20 May 1977.

|
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The UN Centre for Natural Resources, Energy and Transport of the

UN Department of Economic and Social Affairs, has not preduced any
policy guidelines on issues related to environmentally sound and
appropriate technology. However, it bas promcted activities connected
to the concept of appropriate technology, in the fields of energy,
resource~saving techniqués, and water resource development.

Some background material on labour-intensive techniques for water
development was prepared for the United Nations Water Conferenmce (Mar
del Plata, Argentina, 19??)(1). Although the issue of appropriate
technology was implicit in one of the four major items discussed by
the Conference (Item on the promise of technology: potential and
limitations), no specific recommendation wes made on the issue. The
Centre's general focus on appropriate technology for water resources
is from the point of view of increasing the technical efficiency of
supplying water. There is, however, & tendency to equats a;mnnb;iate
technology with labour-intensive technology(a), through technical
efficiency remains the main criteriun adopted when dealing with choice

Technical efficiency is a major parameter also in the research on
recycling and substitution of mineral raw materials which is presently
being prepared by the Centre(3). The report investigates the role of
recycling in the supply of mineral raw materials, the types of scrap
(or metalic residues) used by metal recycling industry, the trends and
potentials of expansion of this industrial branch, as well as features
of substitution of metals, and policies issues related to recycling

The Centre is also involved in lie preparation of feasibility studies
on the possibility of holding an international conference on new and
renewable sources of energy that could be convened in 1981. It has
been proposed that the envisioned conference would exemine in depth

the prospects for solar and geothermal energy, wind power, bionmass
conversion including charcoal and wood; oil shale, tar and sands; micro-

United Nations VWater conference, The Promise of Technology: Potential and
Limitations, Parts 1 and 2, Mar del Plaia Argentina, 14=~15 Narch 1977,

E/CONF.'{%CBP/z, 30 November 1976. United Nations Water Conference, Water
ousand Million, report prepared by Intermediate Technology

Development Group Limited for the Conference, E/CONF. 70/A.5, 23 February 1977

See papers prepared for a symposium on labour-intensive technologies in
 eedireen ) Beld in New Delhi in 1976, by the Géntpes

The report is to be presented at the forthcoming meeting of the UN committee

UNCHRET
-

and assessment of technology.

and substitution.

hydropower; tidal and wave power(4).
(1)

for the
(2)

water resources development,
(3) on Natural Resources.
(4)

ECOSOC, Feasibility of Holding an International Conference on New and
Renewable Sources of knergy, 1/ 19(0/00. 19 Mav 1970




10.

UNCSTD

The provisional agenda of the United Notions Conference on Science
and Technology for Development to be held in Vienna in 1979, deals
with "the applicotiion of new technologies appropriate to the needs
of developing couniries'y as part of the activities related to the
choice of technology and transfer of technologys

As a result, the treatment given to the concept of appropriate
technology is necessarily biaised to relate it to the two issves in
focus. The Preparatory Committes for the Conference thus considers
that "the effective applicaticn of technology to development depends
mainly cn the existence of a national capacity to choose the technology
that is eppropriate to national development goals and socio~econcmic
conditions"(1). In other words, the two implicit criferia used for
defining the appropriateness of techunology arey; according to this
approach, the goals established by governments and the existing socio=-
economic conditions.

However, the prepzratory commities for the Conference recognizes

that "the effect of technology on the environment end the prometion
of the sustainable use of rescurces" are among the criteria that some
UN programmes identify for the choice and the development of technology(z).

There are surveys and specific studies undertaken within the UN
system, that partly involve discussions on appropriate technology
end may feed the Conference with background material. These are, in
particular(3):

~ exploratory studies on trends aud developmentis in research for
non—conventional znd non-polluting enexrgy sources, appropriate
technology, waste-recycling technology, &nd non--food agricultural materials

-~ a report on non-conventional sources of energy to identify gaps
in current activities of energy research within and cutside the UN system;

- a study on technology assesement as a methodological and praciical
tool of action;

- a gtudy to develop criteria and guidelines for appropriate technolegy.

(1)

(2)
(3)

grgeggggggx Committce for the United Nationa Conference on §gi§ngg and
Yecnnoloms oxr levelopient, Uverview of Activaties ol Urgans, ‘rg3nlggjion§

and Progrommes of the United lations Systemy; Heport prepared jointly with
tne vecretary-~General of he Ul Conlerence on Science and Technology for
Development and the ACC, A/CONF.81/PC/19 ?Part I), 31 July 1978.

Ibido p!9

See sectiong 8, Habitat; 9. UN Cenire for Natural Resources, BEnergy and
Transport; 12. UNDP; and 16 UN Office for Science and Technology.
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UNCTAD

The main emphasis of UNCTAD's programme of transfer of technology

is in gtrengtlicuing the institutional and legal capacity of .
developing countriee to acguire technology on favourable terms and
conditions, as well as bto use it and adapt it; and finally %o

generate such technology ars required by their needs.

UNCTAD holde the view that appropriatenesa of technclogy depends -
on the economic and social development goals of governments (which
are expected to reflect the needs of the country), and on the

. particular circumstances in which a technology is applied.

According to these criteria, which UNCTAD has not elaborated upon,

at least as much as the World Bank for ingtance, the concept of
appropriatencss appears as a very relative notion. UNCTAD has

also suggested, however, that cost could also be used as a criterium,

in which case the preveiling prices of capital and labour factors

would determine three categories of technology: modern and large-

scale (or capital intensive), intermediate (or low-cost), and .
$raditional (or primitive).(1),

Thig approach entails that UNCTAD has ne particular explicit poliby
towards appropriate technoloéy. The problem of appropriateness

is rather viewed as a policy matter;, and the soclution would be in
building-up the developing countries ability t¢ choose and purchase
exigting technologies, as well as to develop new technologies,
According to UNCTAD programme, this is 1o be achieved through the
establishment of national technology policies and plans, the creation
of national institutions, the setting up of regional centresz for
transfer and development of technology, and ceoperation among developing
countries. The developing countries themselves are to play a decisive
role in the progress of strengthening national technological and '
scientific capabilities\?),

As a result, UNCTAD's work on appropriate technology has been somewhat
marginaly &8 a side-product of other investigations, in pariicular
in its current research on pharmaceuticals (in collaboration with WHO),

(1) Transfer and Development of Technology, note prepared by UNCTAD for

ACAST Ad Hoc Working Group on Appropriate Technology, Vienna, 16-20 May 1977.

1

(2) UNCTAD, Report of the Trade and Development Board, Vol., I, General

Assembly Official Records : thirity-third Session, Supplement 15,
(A/33/15), United Nations, New York 1978, p.163. '



and on energye Recent interest in environmental related issues
bas led to a joint UNEP/UNCTAD research project on transfer of
technology and environmental problems, which includes conceptual
work on technologicél dependence and environmental impact, as
well ar saven case studies in the plantation, mining and process
industries sectors.

UNCTAD plans for the medium—-ierm include an active participation

in the reogional centers for scicnce and technology, which
establishment has been promoted by UNCTAD and ,other UN orga.nieatlona
for the past two yr:m‘&(‘!). UNCTAD ig alzo to he_lp the transfer

of technology on a sectoral basia(z). A programme is being designed
with FPAO for the transfer of technology in the food processing
industry, and advisory services will continue to be provided for

the establishment of sectoral regiomal cenires for transfer and
development of technclogy.

(1) See sections 1. ECA, 4. ECWA, and 5. ESCAP,

(2) Report of the Trade and Development Board, op.cit., pp.i59-163.




12.

UNDP .

The role of the United Nations Development Programme is to assisi
the use of technology, through the fimancement of projecis, rather
than to develop an in-house capacity for creating techunology.
As a result, UNDP's work in the field of appropriate technology
is spread through out the activities it supports in collaboration
with executing agencies such as FAO, ILO, UNESCO, UNIDO, and so on,
and through international research institutes coordinated by the
CGAIR, and the recently established regional centres for transfer
and developnent of technology.

.
However, some thinking has been dons lat?1¥ on the rcle UNDP shonld
have in promoting appropriate technology Y, For instance, the UNDP
also intends to enter new areas of technological and scientific
research anl development in the medium~term, as well to support the
adaptation of imported technology, in the field of small-scale farming,
labour-intensive methods of production, recovery and use of wastes
and basic hesalth care. )

(1) Overview of Activities of Organs, Organizations and Prog:aﬁmes
of the United Nations System, op.cit.
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UNESCO

As a specialized agency for education, science and culture, UNESCO
has given particular attention to renewing educational systems, and
shaping long-term educational, scientific and technological policies o
and plans; for the purpose of: furthering the world's socio-econcnmic
evolutionj introducing the foreseable and advances in science and
technologzy; raising the social productivity of labour and the
preparation for working life- through education and the introduction
of productive work into the educational process; and making posesible
the best utilisation of all educational and culiural resources.
Another object has been the promotion of international co~operation
in science and technology toyards the aconomlc, socizl and cultural
development of all peoples

UNESCO has been given specific directives by the UN and its own .
governing bodies to promote the use of scientific and technological
developments in the interests of peace and social development, as well
as further the role of modern science and technology in the
development of nations, to strengthen economic, technical and
ecientific co-operation among states. It concern towards appropriate
technology is linked to two problem areas which UNESCO hag recently
analysed as a basis for medium~term planning 2): the development of
man and scciety, and the balance and harmony between man and nature.

Accordingly, UNESCO is to step up action in the fields of interactions
between science and society, and science and technology policies. One

of the major concerns of these programmes is the problem of tranaferring
end adapting technology in such e way as to promote endogenous davelopment
of a king consonant with the aspirations of each society,; and in

keeping with its values. Also prominence has been and continues to

be given 1o studies on the rational use of natural resources, and fo

the management; and proiection of the environment.

i

(1)
(2)

UNESCO, Draft Programme and Budget for 1979-1980, UNESCO General
Conference. Twentieth Session, Paris 1978. 20 G/5.

UNESCO, Ahalysia of problems and table of objectives to be used as a
bagis for medium-term plamning (1977-1982}, UNESCO General Conference,

Eighteenth Session, Paris 1974, 18C/4.



As a consequence, although UNESCO has produced no major comtribution
to conceptual, thecratical and policy-orientation research on
appropriate technology, it seems fo take intc account the problems
dealt with environmentally sound and appropriate technology dat the
action-level.

Research programmes and projecis t?at have a component in appropriate

technology include the following

- interactions between science, technology and sooiéty: this is

*  an interdisciplinary study of the historical development of
science and technology and the conditions which appear to foster
thie development in certain cultures and at certain periocds;
the study is 1o clarify the way in which science and technology are

introduced and developed in differeni societies, and to identify

the effects of the progress in science and technology on society
and on the transformation of the eciences themselves.

- science and technology policies: activities are directed towards
developing national capacities in planning, programming, budgating
and management in order to .harmess science and technology for the
endogenous soc 2l, economic and ocultural development; °

- scientifioc and technological research and training: this includes,
among other activities, the research and development of technology
geared 1o specific needs, in particular in the fields of housing
construction, unconventional energy sources (including solaer energy),
and uses of conventionsl sources that are more rational and less
polution~generating;

- integrated rural development: the programme contributes to the
training of engineers whose task is to disseminate appropriate
technologies and information on the ecological implications of
rural development plans among planners, decision-makers and
adninigtrators;

-~ mineral and energy resources : the programme is to improve -
understanding of the processes governing the evolution of the earth's
crust, and dissemination of knowledge on mineral and energy resources
for the purpose of their rational use and mitigation of natural
hazards;

-
L1

(1) Draft Programme and Budget for 1975~1980, op.cit.,pp.23=33.




man and the biosphere: thie is a large-scale programme which
purpose is tc solve concrete problems raised by the rational use
of the earth's biological resources; it includes provision for
innovatory research and iraining programmes to promote methods

of integrated land development through the transfer or
ectablishment of appropriate technologies specific to the dszarent
ecological and developmental condltzons,

perticipation in cultural life: the activities involve four major
concerns, one of which is to understand the relations belween
cultural innovation and change, and technolosical and economic
innovaiion and change. .

’

L



UHEP

UNEP has began its activities in the field of environmentally-

gound and appropriate technology with studies that attempt at .
clarifying the meaning of appropriateness and, comsequently, the
methodology for selecting such technology.

The rationzl or UNEP's conceptual work is that any programme or

activity in the field of technological research, development and ey
dissemination largely depends on the understanding of the substantive
ipsues underlying these activities. Therefore, an effort has been
initiated to evolve a conceptual and methodological framework,
addressing the attention tc three baaio issues:

- a conceptual elaboration on the nntion of environmentallyhsound
and appropriate technology; ;

- a study of the problems and methodology for the generation of -
environmentally~sound and approprinte technclogy; o

~ a discussion on the criteria and methodology for for the selection :
of such technologies. ' :

Experts meetings discussed the preparation of the conceptusl framework:
and the methodology for the selection of environmentally sound and
appropriate technologies, and the resulting reports are in the process
of being disseminatedl1).

These iritial works conclude that envirommentally sound and appropriaie
technologiers are those congistent with an ecologically balanced

growth and with economic and social justices In order to be Bampatible
with envirommental, economic and social goals, the design and choice
of technologies must be guided by the environmental principle of
ecological soundness, the economic principle of reducing 1nequalitias
botween countries, and within countries, and the social principle

of participation to and control over decision-making. The adoption
and application of these envirommentzl, economic and gocial princivles
would ensure the approprizteness and soundness of technology on - all

the envirormental, economic and social groundis.

UNEP, Conceptual Framework for BEnvironmentally Sound and Apnronriaté
Technologies, and UNEP, Methodology for Selection of Envzronmenta;_x
Sound and Approprzate Technologyy in process of publication by Pergamon Prest




According to UNEP, the importance of the concept of envirommentally-
pound and appropriaie’ technology lies in the fact that, in taking
insufficient cognifonce of the ecological and socio-economic impact
of technology, there is a tantamount risk of rumning into environ-
menial degradation beyond the reproductive capacity of the environment,
and to jeopardize future development in general, and the expected
achievements ¢f & new international economic order. Thus, concern

for society, and for the enviromment in which this society exists,
must find expression in the choice of technologies. This meaus that
discussion on the choice of technology must be an inseparable pard

of any plan that involves either the environment or socio~economic
objectives. The UNEP sees its role as that of strengthening and
amplifying such awareness where it exists, and of initiating and
generating awareness where it is absent.

UNEP intends to carry forward this catalytic role through the
esteblishment of & network of instituiionally-based pilot projects.

The network is baged on the premise that a multidisciplinary and <
multi-institutional approach is necessary, both for the developrent

and for the selection of environmentally-sound and appropriate '
technologies, and that an efficient flow of informstion is a condition
for its development. '

The network is envisaged as a global interaction of institutions
that execute projects on environmentally-sound and evppropriate
technologies, relevant to a variety of enviromnments and basic needs,
with the object of promoting, designing and testing envirommentally.
sound and appropriate technology, as well as demonstrating through
practical projects the need, feasibility and consequences of selecting
and developing environmentally-sound and appropriate $echnologies.

UNEP is to catalyse, in these institutions,; the capability to choose
and develon technologies and, through this activity, to strengthen
the technological capabilities of dsveloping couniries. At the same
time, this activity is to increase UNEP's information and referral
base for envirommentally-sound and appropriate technologies. However,
gince no concepiual work is finite and neiworks are not to be regarded
as static entities, there ig a permanent revision of institutions and
projects, that UNEP is to catalyiically esupport. The support to
specific activities has began partially with joint projects initiated
with UNIDO, UNCTAD, and lately IID.



UNICEF has recently began to give emphasis to appropriate technology,
which it undersiands as ideas, methods, equipment, itools and practices
that help the improvement of the nutrition, health and well~being of
children and familiea{1)Theae devices should be simple and compatible

A major effort has been underdaken to produce and test equirment and
tools that improve the design of traditional implements and methods,
and/or use new materials. Emphasis is placed on the low cost of the

- equipment, the use of locally available materiale, the simplicity of

skills required both for construction or manufacturing, and for
maintenance(e). Activities include theg dissemination of knowledge.
on these simple, village and community level techniques.

The UNICEF future programme stresses the following areas:

-~ improving the availability and quality of local foeod supplied

-~

through better methods of cultivation and improved food conservaiion;.

-~ improving health care, home hygiene and home environment;

-~ improving the use of existing fuel sources and developing cthers .
for cooking and housechold use;

- reducing the physical workload of mothers. »

UNICEF, Report of the Executive Board ( 15-26 May 1978), BCOSOC
Official Records, 1978, Supplement 14, United Nations, E/1978/54.

.15+ UNICEF
with the environment
(1)
(2)

Village Technology in Eastern Africa, A report of UNICEF sponsored
regional geminar on "Simple Techmology for the Rural Femily", edited
by Jim McDowell, UNICEF African Regional Office; Nairobi (no date).

LI



164 UNIDO

¢

16.1 CENERAL POLTCY ON APPROPRIATE TECHNOLOGY - - ! 3

UNIDO%s increased involvement in the field of appropriate industrial
technology dates from its Second Ceneral Conference (Lima,, 1975) where
the organization was given additional mandate to investigate and promote the
choice and application of appropriate technology for the benefit of the
industrialization of the developing countries, The implementation of this
mandate has begon through the establishment at UNIDO of a Co—operative
Programme of Action on Appropriate Industrial Technology (1). it

UNIDO's policy on appropriate technology is mainly the resultant of
the Consultative Group on Appropriate-Industrial Technology which advises
UNIDO Executive Director and UNIDO Indusirial Development Board on policy and
substantive matters related 1o appropriate industrial technology. The
Consultative Group has met fwice since 1977, and hes recommended *the organizal

“ofthe International Forum for Appropriate Industrial Technology that is %o
meet in India in November 1978. UHIDO hopes that the Intermational Forum will
elaborate a programme of action on approprizte industrial technology which
would ther be included in the future UNCSTD Programme of Action. With the
creation of the United Nations Industrial Development Fund (UNIDF), UNIDG fur
hopes that projects in appropriate industrial technology could bé promoted;
by channeling the voluntary contributions thatl finance the Fund Towards projel
that interest the donors (2). : '

UNIDO has adopted, so far, a very broad definition of appropriate’
technology os "fechnolozy that contributes the most to thé economic and
gocial objectives of development” (3). In this sense, the application of
appropriate technology is not limited Yo the LDC's, nor does it necessarily
entail a labor-intemsive process of production. N

Since the URNIDO's general definition allows for multiple .
interpretations of what appropriate technology may be; three parameters -
or seis of factors -~ are suggested for determining whether a technology is
appropriate or inappropriate:

- a technology is appropriate when it furthers development goala

e o e e G s e e mes mee S e

(1) UNIDO, Anmual Report of the Executive Dirvector 1976, Industrial
Development Board, Vienna, May-June 197T. UNIDO, Annual Repord
of the Executive Director 1977, Industrial Development Board,
Vierm, I‘Iay 1973. n

(2) UNIDO, United Nationg Medium Term Plan for the Period 1980-1983,
Wiajor Programme XL: Industrial Development, Draft Submitted by the
Fxecubive Director of UNIDO. Industrial Development Board, ID/B/C.
67/!&(1&.1, 6 April 1978. Cf. also to UNIDO exposition of activities
4o the 24th session of ACAST Geneva, 31 July-11 August 1978.

(3) UNIDO, Co—onerative Procremme of Action on Appropriate Industriel
Technology, Report by the Executive Director; Industrial Developmen
Board, ID;B 138, April 14, 1977. :
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including the growth of employment and output through the more
effective use of local resources; the formation of skills;

the reduction of inequalities in income distribution; when it
meets the basic needs of the poor, improve the quallty of .

life in general; and promotes self-reliance:

- a technology is appropriate when it is adapted to the country*
resource endownents, including local manpower and skills, loca
management capabilities, availability of water, energy and -
natural resources in general' 3

~ a technology is appropriate when it complies with the
prevailing specific circumstances of its application, includin
economic and non-economic factors such as the size of the
foreign exchange situation, the level of infrasiructure,
climate, enviromment, the social structure of the population,
traditions and cvltural background.

UNIDO is aware, however, that not all these criteria may be met
when selecting an appropriate industrial technology: some priority mey have
to be assigned in each specific case. At any rate, there exist other
criteria that need to be taken into account when chosing a technology, for
instance the profitability of the industrial undertaking, which depends on
technologzy as much as on direct and indirect government intervention through
industrial, trade, fiscal and monetary policies. Notwithstanding. the fact
that it is impossible to discriminate, & priori, which criteria must be
applied t0 each specific circunstance, UNIDO believes that "some atributes o
a technology selected for developing countries could include: high employmen
potential, linkage with local industry to satisfy the actual market needs,
low investment required as compared with the level of loval income, potentia
in utilizing domestic resources, higher productivity in z given field, easy
maintenance, and compatibility. The present world setting, characterized by
the dominance of multinational firms that concentrate finance and technology(
and by an international economic recession (2), restricts the scope of action
towards the desired objective of spreading industrialization to the
developing countries, under such conditions that first avoided the growth of
the LDC's debts, their dependence on imported technology, the possible world
depletion of non-renewable natural resources, and the eventual shortage of
energy and materials, and that second allowed at the same time, the survival
of enterprises and a continuity in the flow of finance (3). In other words,
the international situation now prevailing hardly permits the redevelopment
of industries on a world scale without recreating the very economic, social
and political conditions that are unwanted.

(1) UNIDO, Reorientation of Industrial Strategy in Developing Countries and
Selection and Application or Appropriate Industrial Technology, prepared
by the UNIDO Secretariat for the Second Consultative Group on Appro 1a¢
Industrial Technology, Vienna, Austria, 26-30 June 1978, ID/WG.279/4
20 June 1978, p. 4.

(2) UNIDO, United Nations Medium-term Plan for theé Period 1980-1983, Maior
Programme XI, Industiral Development, op. cit., pp. iii-vii,

(3) United Nations Medium-term Plan for the Period 1980-1933, Major Programm
XI, Industrial Development, Op. Cite, pp. iV-vj; and UNIDO, Report of the
Consultative Group on Appropriate Industrial Technology, Vxenﬂa; 14-16
November 1977, ID/WG.264/4, 2T February 1978.




On the other hand, UNIDO regards industrialization as a means of
producing a wide and diversified range of goods and services (4). The
increased output of industrial goods should allow to cover efficiently and .
rapidly all the basic socio-economic needs of the LDC's most needed population,
and to improve their conditions of life, including higher incomes and
purchasing power, employment, better quality of life, etc. The experience
of the developed countries shows that the production of such a large variety of
products requres of advanced, large-scale industries which not only save
man-power (in an apparent conflict with the objective of increasing employment
levels), but also reproduces, at the national and internmational with
prevailing sociological conditions" (1). UNIDO further adds that, although
the choice of technology is a relevant problem to agll countries, the posalbilit
. of an erroneous choice is greater in LDC's because most technology is
created in developed countries and suit the conditiéns thereof.

UNIDO has c¢learly attempted at taking into account all the
various and inter-related factors that enter in the process of choging an
appropriate technology in a given circumstance. However, no list of factors
can replace an analysis of them, (and incidentally some of the factors listed
by UNIDO are causes and consequences of development rather than criteria for
planning development). UNIDO has thus, worked out a pragmatic and flexible
definition of appropriate technology for industry which shares many a
similarity with the World Bank's policy orientation, But UNIDO has not
reached the World Bank's level of concised elaboration of policy guidelines
for the application of appropriate technology which combine a flexible
approach to varying objectives and circumstances with the upholding of
banking principles with respect to investment efficiency and monetary
returns to financing ventures (2). On the contrary, UNIDO's policy on
appropriate industrial technology has remained, so far, at a rather high
level of generality and its policy statements are, as a rule, plagued with
a number of contradictions. These become evident when an attempt is made
to circumscribe the practical application of the concept of-appropriate
technology, or even when irying to deepen and detail the objectives searched
through the search and implementation of an appropriate technology policy,
i.e. through the choice of technology. It is believed that UNIDO's lack
of clear stand on appropriate technology is mainly due to its attempt at
reconciling conflicting objectives.

On the one hand, UNIDO promotes the creation of additional
industrial capacity in the LDC's and a world-wide redeployment of industries
which should benefit the LDC's share of industrial output (3) levels, the
features of a pattern of industrial growth and distribution which is
considered inadequate, obsolete and in want of change.

(4) Report of the Consultative Group on Appropriate Industrial:Téchnology,
ODe ci't., Pe 6.

L

(1) Co-operative Programme of Action on Appropriate Industrial Technology,
0P« Cit.' P4 .

(2) See chapter on World Bank, ppe.

(3) The Second UNIDO Ceneral Conference set a quantitative target of ;
industrial production for developing countries (known as the Lima tar et,
or Lima Declaration) whereby the LDC's share should reach at least 25
of the world industrial production by the year 2000, ¢



It is possible that UNIDO's statements on ﬁhat appropriate '

technology should be, and what it should serve, reflect two sets of
contradictions: first a contradiction between different objectives

(the legitimate aspirations of the developing countries to develop .
their own industries, against the interests of private enterprise, led

by the multinationals, that wish to retain the grip and leadership over
industrial development); and secondly a contradiction that stems from

the means envisaged for implementing the necessary relocation of
industries on a world scale (i.e. a contradiction between the need of.
developing industry on the basis of world resources, and the #
restrictions posed to this need by the circumstances that prevail at
present in the world). It is in the context of this double set of
contradictions that UNIDO's policy statements on appropriate technology
may be understood and acquire a meaning.

First of all, "in order to avoid partial or conflicting

views and ideas about appropriate technology", UNIDO has turned from
technology to technological policy and thus restricted the operational
meaning of the concept of appropriate technology as to apply to
“technological choice and the adoption of criteria for selection (of
technology) which, in turn, depend on policy and development goals" (1), -
The next step was "to be clear first about the industrial development /)
strategy, before an appropriate technology strategy could be defined" (2)

According to recent statements (3), appropriate industrial

technology must be part of a general development sirategy of rapid and
broad~based industrial growth which includes, amongst other elements,

a greater decentralization of industries towards the rural areas, and a
re-orientetion of the design and structure of production, -

(2)
(3)

UNIDO, Towards a Sirategy for Indusirial Growth and Appropriate
Technology, presented by UNIDO Secretariat to the Consuliative Group

on Appropriate Industrial Technology, Vienna, Austria, 14-16 November 1¢
1977, ID/WG. 264/1, 23 November 1977.

Report of the Consultative Group on Appropriate Industrial Technology,
Op. cit.' pn 3 o~

UNIDO, Statement delivered by the Executive Director of UNIDO,Dr. Abd-el
Rahman Khane, Second Consultative Group on Appropriate Industrial
Technology, Vienna,26-30 June 1978. See also UNIDO, Reorientation of
Industrial Stratecy in Developing Countries and Selection and Applicatic
of Appropriate Industrial Technology, paper prepared by UNIDO secretari:
for the Second Consultative Group on Appropriate Industrial Technology,
Vienna, Austria 26-30 June 1978, ID/WG.279/4, 20 June 1978. |




‘With respect to the design of products that may be appropriate
40 local conditions, UNIDO has not yet produced any policy statement, nor
worked out any concrete mechanism, except stressing the need to disseminate
alternative product design and to prepare new plans for changing the
pattern of consumption.

At present UNIDO policy approach is ver¥y much influenced by
the dualistic vision implied in the separation of any industrial structure
in two sectors: the modern and the "decentralized" or rural-based sector (1).

e

(1), Reorientation of Industrial Strategy in Developing Countries -
and Selection and Application of Appropriate Industrial Technology
ope cit, .




4
16,2 APPROACHES TO SECTORAL POLICY ON APPROPRIATE TECHNOLOGY

UNIDO has lately devcloped the idea that, within individual
countries, a decentralized sector should be helped to mature side-by-side
with a rapidly growing modern industrial sector. There should be a
divigion of labor of some sort between the two sectors, though UNIDO
sees it as a non-mutually excluding one. *

The modern sector is viewed as large dcale. It would receive
the major allocation of resources, provide basic production inputs for
the internal market and products for exports. The decentralized sector
would meet the basic socio—economic needs of the rural and semi-urban
populations. In a way, the decentralized sector is implicitly viewed
as a complement of the modern sector for the provision of goods demanded
by the rural people, The linkage between themodern and decentralized
sectors could take several forms, including the location of ancillary
units, final assembly units and finishing operatlons in the proximity
of the areas of rural consumption.

In order to enable exports to compete on an equal foot in the
international market, this sector should necessarily have access to the
latest achievements in technology. Thus, "it should be recognized that
the developing countries would continue to rely on the import of technologie
from the developed countries for scme period of time in several production
sectors" (1).

Considering that the decentralized sector is referred 1o as
small-scale, while the modern sector is to be large-scale, the difference
between the two sectors would concern the scale of production in the
first place. As a result, the unit of invesiment outlay should be
considerably reduced in the decentralized sector compared to the modern
one, and it would require also greater itechnological adjustment or applied
research and development to local factors of production, meinly human skills

Differential scale of production obviously brings up the question
of the efficiency of the small-scale sector, since the competivity of the
decentralized sector would be limited by products from the large-scale
enterprises. In addition, the pruchasing power of rural inhabitants and -
the quality of the products of the decentralized sector may well need to °
be subsidized by a "comprehensive programme of incentives, including
financial assistance, provision of infrastruciure facilities, supply of raw
materials, equirment and expert guidance"(2) ., Additional support may also
be essential to cover the training needs of thzs sector, It is not clear

' L

(1) Report of the Consultative Group on Appropriate Industrial Technology,
op., citey pe 11, See also UNIDO, Aide Memore, International Forum on
Appropriate Industrial Technology, 20-30 November 1978, New Delhi
and Anana, India.

(2) Report of the Consultative Group on Appropriate Industrial Technology,
Op. Oit-' Pe 9

.
.



how this programme of "infant-industiry" promotion is to be carried out

by the developing countries, most of which are seriously immersed in a
~deep recession., There’'is however a definite tendency towards supporting
greater governmental regulatory controls in respect of industrial activitie:
which by themselves are most unlikely to help enforcing a technological
choice which serves the basic needs of the majority of the population.

With respect to technology for both modern and decentralized
sectors, UNIDO has once more adopted a rather confusing stand. It conmsider
that "appropriate industrial technology should not necessarily be -
conceived as labor-intensive, or related only to.small-scale preduction,
Depending on conditions, it could well be capital-intensive, sophisticated
and used for large-scale production" (2),

“* On the other hand, UNIDO holds the belief that "the reservation
of certain sector for the small-scale gector would automatically ensure
that more or less appropriate technology would be adopted in these
(industrial )- sectors” (3). .

The only possible conclusions out of such statements are; first,
that UNIDO sees all technologies as appropriate, with the exception of .
those that are selected a priori as '"not always relevant to the situation
in developing countries, such as (technologies that lead to) high consumptit
potential military application, etc." (4). Secondly, given a plurality of
technologies in all countries, and given that all of them are appropriate
to a given circumstance, such pluraliiy should be maintained and furthered.

Whilst conceptual and policy clarifications for a sectoral
strategy have been going on, UNIDO has began implementing a series of
activities (research, pilot projects, information, training and institution
building, pre-investment and feasibility studies, etc.) in some 12
industrial branches that it considers of first priority both for accelerati:
industrialization and for redistributing industries on a world-wide scale.
The main investigations have been done in the following branches: industrie
based on land resources (for example, vegetal oil and fats, building
materials, woodworking), industries related to land resources (leather,
fertilizers), metal-engineering (iron and steel, metalworking) and chemicali
The International Forum on Appropriate Industrial Technology will discuss
the work done up to now in the 12 sectors of productive activity which
include:

- O o mw e e e e wm A

(1) Reorientation of Industrial Strategy in Developing Countries and
Selection andzégplication of Appropriate Industrial Technology,
op. cite, pp 26~206. o

(2) Report of the Consultative Group on Appropriate Industrial Technology,
ODe Cito, Pe. 5-

(3) 1Ibid., p. 13. #

(4) Report of the Consultative Group on Appropriate Industrial Technology
OD. cit.

L



- basic indusiries sucﬁ as steel metal transformation
including capital goods, fertilizers, and chemicals and
the like; . “
- drugs and pharmaccuticals
- textiles
-  sugar : -
- cement and building m;terials |
- food storage and processing
- agricultufal machinery and implements
= light engineering and rural workshops
-~ 0il and fats
= paper products and small pulp mills ' _:
-~ energy for rural requirements '
~  low cost transport for rural areas

-

The specific production techniques that will be thus elaborated
upon and discussed at the International Forum relate to the basic indusirie
in developing countries, inputs for agricultural production, and outputs
from the rural sector.



17,  UNITAR.

UNITAR has supported, in recent years, a series of dissemination
-activities on new techunologies within its programme of the future.

The essence of the techniques publicized by UNITAR is that they .
might lead to saving natural resources, through non-waste processes,
for instance, and o substitute some of the presently used natural
resources with un-conventional ones. The processes and methods
involved in the development of these new technologies generally require
a very intensive scientific research effort and a very well developed .
system of applied research and development. .

Scientific gatherings and publications cgordinated by UNITAR have been
devoted to the following problem—area.s(1 $

- ways of mining and using types of natural oil and gas d.epos:i.ta and
elements that are under-researched;

- advances in chemistry, bio-chemistry and biology for the recovery,
recycling and use of wastes and residues (microbial energy conversion);

- ways of making economic use of the resources and ecological _
peculiarities of desert ecosystems. '
- Fudure activities are expected in the following rields(2);

- economic feasibility and technological advances for the exploitation
of small-scale mineral deposits; =

- pcientific advances and practical agronomic applications of cells,
tissues and organs transplanted from plants and animals (tissue culture);

- petroleum microbiology;

utilization of platforms and off-shore structures;

nevw energy resources.

(1) The Future Supply of Nature-made Petroluem and-Gas, International
Conference sponsored by UNITAR and IIASA, Schloss Laxenburg, 1976,
{published by Pergamon Press). Seminar on Microbial Energy Conversion,
Gottingen, 1976. Conference on Alternative Strategies for Desert Development
and Management, sponsored by UNITAR and California State Department of
Water Resources, Sacramento, 1977.

(2) UNITAR, Important for the Future, Vol.III, N.3, Jume 1978.




18.  UNRISD

UNRISD new strategy and programme, as a priority, research on weys
in which the poorer'aegments of the population maintain their .
livelihood. This investigation, which has only recently started,
is expected %o include new findinge on traditional and possibly
declining ways of self-subsistence agriculture, rural crafis, food
preparation and conservatitf )teohniques, and alternative ways and
methods of supporting life

-

The aim is 1o investigate how specific population groups can feed
themgelves adequately throughout given seasons and years, i.e.

how food security can be achieved now and for the foreseable future
for all social groups. -

’

(1) UNRISD, Strategy and Programme Pmpoéa.ls, Board Special Session,
1977/H.P.2/Rev.1, 4 November 1977. UNRISD, Food Systems and Society,
Board 1978/W.P.4, 27 June 1978.




19.

UNOST

The UN Office for Science and Technology has been increasingly involved
with the issue of appropriate technology, through its activities as the
Secretariat of the Advisory Committee on the Application of Science and
Technology to Development (ACAST).

As early conceptual work noted that the technology developed in the
advenced countries might not be suitable to a particular developing
country without modification and adaptation to specific conditions -
such as climate, raw material resources, labour<supply, and the level °
or economic and social development. Research, development and general
industrial services were thus required to help developing and/br
modifying and adapting imported technology 1),

Further research led ACAST to adopt tﬁe view that appropriatencss

had to refeir to the availability and combination of factor proportions
in terms of labour, natural resources, and capital, given a stated
task or selected outputl?), ‘

With the reconstitution of the ACAST Ad Hoc Working Group on .
Appropriate Technology in 1976, the Office of Science and Technology
has carried on work on the concept of appropriste technology from

the same policy-acticn point of view. In a review of the concepiual
development of appropriate technology, the ad hoc Working Group

has pointed out five major criteria of definition of appropriatenesa(3).
These criteria, eelected according to objectives that are searched
through the use of technology, are the following:

- to help small communities to achieve better utilisation of human
and natural resources in a context of self-reliance;

- to avoid environmental damage and imprové the quality of life;

(1)

(2)

(3)

United Nations, Appropriate Technology and Research for Industrial

Developnent, Regort of the Advisory Commitiee on the Application of Science
and Technology to Development on two aspects of industrial growth, New York

gnitﬁd Hatigns,tAnnroEriata Technolog%es in Civil %%ﬁgneerigg Works in
eve 021§§ ountTies, pLoTatory Apprais e €0 G

i, New York 19(0.

Advisory Committee on the Application of Science and Technology to
Developnent, Report of the Ad Hoc Working Group on Appropriate Technology,

E/AC.52/XXIII/CRP.2, 10 June 1977«
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- to avoid excessive consumpiion of energy;

- to create employmen'é;

-

- to economise on investments (domestic savings) and foreign exchange.

The Ad Hoc Working Group has strongly emphasized that not all these
criteria are of equal value and that the measure of appropriateness

is given by its contribution to fulfil the basic needs of the mass »
population, to generate employment and to save ecapital investment.

- It would then be up to the individual countries to select and apply

other criteria, according to its development objectivesil),

VWhereae the iesue is regarded in ma'ny,seotors a8 a cheoice between
labour-intensive and capital-intensive technology (for instance in
small-soale’ farming, road construction, etc), the ACAST has put
forward the idea that in the production of manufacturing technclogy
"actual experiences could demonstrate that labour-intensive and )
capital-saving/strategies can in mmerous cases incorporate management -
methods; equipment and conirol systems that the most modern and
sophisticated technology now has to offer® 2). Therefore ACAST has
suggested that research should be made on "how much and what kinds

of R and D activities now conducted in the industrialized countries
could be directed to the pursuit of imnovations in terms of techmnological
needs of the developing coun‘l;ries(3). =

To conclude, it might be said that the policy-oriented definition of
appropriate technology, such as the one proposed by ACAST, has not

led to any substantially new action proposal to alter the besic world
pattern of technology generation, transfer and use. The present stress

(1)
(2)

(3)

Report of the Ad Hoc Working Group on Appropriate Technology, opecits; p.i2-

Advisory Committee on the Application of Science and Technology to
Development, New Developments in research Relevant to Approvriate Technology

Note by the Secrefariat, Ad Hoc Working Croup on Appropriate Technology,
Vienna 16-20 May 1977, ESA/ST/AC.7/CRP.4, 5 4pril 1977. :

Advisory Committee on the Application of Science and Technology

to Development, The Design of Equipment and Production Procegges
Appropriate for Developing Countries, Note by the Secretariai, lxpert
Group on Appropriate Technology, 25 April 1977.




. is on increasing local, technological cepabilities of deveioping

countries to research and design technologies as well as to
increment cooperation among developing countries on problem=
oriented projects and in pelecied priority-areas. However, in
essencey this proposal is only a sophisticated varian of the idea
of helping countries to establish research and industrial services
to effect a massive transfer of technology.

The same can be said of the present efforts to fmplement a network
for exchange of information and transfer of technology; a task

in which UNCTAD, UNIDO, UNESCO, WIPO and other organizations are
involved 1). The network, as it is presently thought of, would
basically accelerate the transfer of the technology required by
the developing countries'! industrialisation without a major change
in the costs and conditions under which this transfer is presently
made. ;

On the other hand, it would permit the advanced research institutions,
and the international private sector that controls the bulk of the
world scientific and technological research and development, to -

have access to the scientific and technical achievements reached

in the developing world. - ’

Fuarthermore, the characterisation of technology according to policy-
objectives is somewhat lacking of scientific soundness because
policy~-objectives are not inmutable (they do vary over time) and also
because the technical solutions needed to meet the problems identified
do not necessarily produce effects that are desirable from the economic,
gocial and environmental point of view.

In view of the last consideration, ACAST has recently stated that
appropriate technology should not be viewed merely as a technological
solution, but also as part of the prevailing cultural and social
framework (2). Also it has shown concerned with the connotation that
appropriate technology is second-rate technology and is therefore to
underteke a study that should clarify concepts and definitions, as well
as given a global picture of the ?tﬁte of the art, including a review
of work done within the UN system'>/,

(1)

(2)
(3)

Advisory Committee on the Application of Science and Technology to
Development, Information exchange and the Transfer of Technology,
Note by the Secretariat, E?AG.52/XXIV/CRP.10, June 1978,

Advigory Committee on the Application of Science and Technology %o
Development, Special Report, E/AC.52/XXIV/CRP.13, 11 August 1978.

Ibid. - '




20, UNU

e

Since 1976, the United Hations University selected three areas of

priority for the University work : world hunger, human and social .
development and the use and management of natural resources. These

topics are being invesiigated by nelworks of institutions selected

'by the UNU, :

" Post~harvest technology has been given particular attention in the v
World hunger programme that is carried out by a network composed of
the INCAP (Institute of Nutrition of Central America : and Panama,
in Cuatemsla), the CFTRI (Central Food Technologicsl Research Institute
of Mysore, India), and the NCP (Nutrition Centre of the Philippines).
FAO has been closgely associated to this programmes.

The human and social development programme initiated a research on
traditional technology, for which the Marga Institute (Sri Lanka
Centre for Development Studies) was selected as the first member of

- the network. One of the main concern of this programme is to research
the existing traditional or pre-industrial technology as a means to
overcoming hunger, poverty and disease in developing countries.

The human and social development programme initiated a project on
technology transfer, transformation and development, which includes
action and research on sharing traditional technology. The Marga
Institute (Sri Lanka Centre for Development Studies) is the first
ingtitution to participate in this network. One of the main concern
of this research is to investigate the existing traditional or pre—
industrial technology, as a means to overcoming hunger, poverty and
disease in developing countries; to probe on the possible linkage between
traditional technology and modern technology in the process of rural
transformation; and to conlribute to an understanding of the nature of
changes required within poor communities for the generation of the
capacity and ability to effect innovative technological change (1),

The project is to supplement efforts of other institutions that are
engaged in the scientific improvement of traditional technologies; the
generation of indigenous research and development capabilities; and the
controlled transfer of technology from the indusitrially developed countries.

To this end, the project is to search the key elements for achieving a
technological awsreness among the rural poor so that they may contribute

to a new formulation of the current transfer of technology from industrial

%o pre-industrial commmnities. One of the basic pgen:ise in petting down this
objective is that the newly available technology will be more readily acceplab
if it is traditional and only slightly more sophisticated than the one present

(1) Marge Institute, Project Proposal on Sharing of Traditional Technology,
subnitted to the United Nations University Task Force Meeting held in

Tokyo, Japan, 26~30 September 1977,




in use., Jrom the point of view of scientific and {technological research
and development, the project hopes that lnowledge of traditional rural
technology will help to e.‘;:pand the frontiers of scientific and
technological knowledge of methods, techniques and resources as well

as to create new goods and services that are acceptable to the rural
people without being cruder and cheaper versions of mass-manufactured

gOOdB o



21, WFP

i

The World Food Programme is noi directly involved in implementing
any kind of project but, through its focd for work aid programme,
it has given a considerable support to field activities executed

by other UN agencies (mainly ILO, UNIDG, end Faol1),

Projects that involve labour—intensive méthods of slum clearance,
road construction, forestry work, water and land conservation, have
thus received support from WFP in the form of food rations that are
distributed to the casual workers as a wage in kind that it usually
but not always supplemented by a cash wage payment. Food is also
used in self-help schemes as an incentive instead of money wages

or as a partial compensation for lost earnings. At present, around
40% of the value of food disiributed by WFP goes to labour-intensive
projects.

(1) World Food Programme, Employment through Food Aid, Rome 1978. .

hoe



22,

WIFO

The World Intelledtual Property Organization has been marginally
involved in the field of appropriate technology, as a result of
work on the generation and protection of technological kuowledgs,
and of its participation in networks for the dissemination of the
technological information contained in patents.

WIFQ is collaborating 1o the setting up of the ACAST eponsored
network for exchange of information and traidsfer of technology,

as well as the regional cenires for iransfer and development of
technologye.

It is WIPO's view that, by putting information et the disposal

of governments and the public in general, and by helpinrg countries
and firms to negotiate the purchase of technical know-how, the
users of technology are enabled to identify which ie the most
appropriate to their needs.

-~



23, WHO

r

23,.1 GENERAL POLICY ON APPROPRIATE TR CBNOLOGY

WHO established during 1977 a programme of health technology to
promote the use of available appropriate technology and develop new technology
which answers the need for better health and is at the same time low-cost,
effective and acceptable. y .

Appropriate technology for health has been defined at WHO as "a
wide-ranging set of activities,-applying skills; knowledge and creativiiy for
inventing or discovering, testing, improving, adapting applying or using
methodologies and techniques with methods of menagement for solving health

problems" (1). That is "technology means not just a device but eny asscciation
. of techniques, nethods and eguipment which together can contribute towards
solving a health care problem” (2).

Thus the concept of appropriate technology for health falls withinla
bagically standard definition of technical change. It is however linked to-a
precise approach to the question of appropriatness. According to WHO,
"appropriate means that the technology is not only scientifically sound but
acceptable to users,; providers and decision-makers alikej that it fits within
local cultures,; that it is capable of being adapted; further developed and
mamufactured locally whenever possible al low costs; and that it is sufficiently
gimple in design and in execution for local use" (3).

WHO gives much stress to the fact that "the ultimate goal of the
- development of appropriate technology will be to promote national self-reliance ¢
problem—solving in primary health care delivery and to reduce the exiciine
~ dependence on the industrialised countries for technological support™ (4) .

The basic problems, to be solved through appropriate technology for health, are
two-fold. First, it is a matter of increasing scientific and technological
knowledge and innovation on how to meet health problems. Secondly, there is

the question of reducing the cost of wide-spread primary health care and basic
sanitary serviceg, which are the main sectoral components of the programme on
appropriate technology for health.

-

(1) ¥HO, The WHO's Role in Promoting Appropriate Technology for Health, document
presented at the Consultation on Appropriate Technology for Health, New Dell
5-8 December 1977, ATH/T7.1. d

(2) WHO, Report of the Consultation on Appropriate Technology for Health,
New Delhi, 5-8 December 1977, ATH/773

(3) 1pia.

(4) o, Appropriate Technology for Health, Report by. the Director General
to the 31st World Health Assembly, A31/14, Amnex I (EB61/26), p. 1-2.




It has been repestedly stated thai "what is needed is appropriate
technology at a level and price that can be assimilated by the bulk of the =
population . Sophisticated technologies cannot provide the solutions to the
multifarious problems facing the developing countries" (1)s Stated in another
way, the problem is to build and manage, health services under conditions of
limited financial and manpower resources,; & bhasic problem being that of "the
difference between cost of services and the ability to pay for them and the
lack of people with the necessary skills to design, construct, operate and manazg
the (health’i systems" (2). . . : :

I{ is widely recognized that more than one half of the total
expenditure on health is channelled as a rule into curative medecine which is
tied to high costs, requires imported ejquipment and drugs, all of which reaches
a very small minority among the urban population of developing couniries. In
many cases, the lack of frained persomnnel and medical facilities cause the
equipnent to lay idle. WHO believes that, being this capital-intensive _
technology an expensive commodity, it is ill-adapted o the economic potential
of the developing countries: "financial resources in these couniries are not

gufficient to allow total population coverage by the conventional health

technology which has been developed in advanced industrialised countries® (3).

: Rether than stepping up a massive effort for educaiion and training,
it ie believed that the goal should be to develop local sufficiency in producing
and. applying simple health techniques and reduce the dependence on imported
technology (4). WHO also commends appropriate technology %o the industrialised
countries where the rising costs of health services give cause for concern (5)«

- e Ee W e e e e e e

(1) WHO, Inaugural Address to the Consultation on Appropriate Technology for
Health, by Dr. V.T.H. Cunaratne, Regional Director WHO SEARO, Report of

the Consultation on Appropriate Technology, op. cit., Annex 3, p. 18. :
(2) WHO, The WHO programme in Basic Sanitary Services, Community Water Supply
and Waste Disposal. The Advancement and Transfer of Knowledge and Methods
CHSS/7302y Pe 4o ; |
(3) Appropriate Technology for Health, op. cit. Annex I (EB61/26), ppe 1=2

(4) Appropriate Technolosy for Health, op. cit., Annex I (EB62/2'.6), pPPe 1=2.
(5) Appropriate Technology for Health, ope. cits Annex 2y Pe 1.




The question of costs is however ¥¢ remain a crucisl problem, because
the research and deveinpument ie simple Yechniques and methods of
primary health care cfisn requires & fair amount of investigation,
analysis, testing, eand eveluation; particularly when searching to
adapt known technolegies, 1o develop new ones, and to blend indigenous
knovledge and experience with thatl available in the industrialized
countries.

The complex preblem of producing low-cost es well as health effective
techniques and methods may be at the root of WHO's attempt at making
compatible distinct agpacts of the problem of health care,

First, there is = need to evalunte in.the £isld the type of technology
needed according ito the problem identified at the local level, and

to make field-testing in the very situntions where the technology will
be applied 1) It is slso irue that pilot and test project are a
necessary experience-gathering exercisc. From an economic point of
view; local instituiions are obviously mcre adequale for this kind of
task. However, from & social point of view, the costs may be high
becouse the population {particularly in rural aress of the developing
countrics) is less apt to identify routincusly the 111~efzeots of &
new technology or a technolegical imnovation.

Secondly, all rescarch and development (whether it is chrried out
locally, or through a network of collaborating centres including
institutions of the industrialized countries; or by commercial
multinational enterprises), require adequate funding and even possibly
the assistance of sophimticated zmd expensive techniques(2 y as well
ag rigor and exactness eq?%3 or greater than used in conventional
bio-medical investigation‘ . On the contrary, if the technological
capabilities of the develeping countries were more adequate to design
simple and low-cost technologies, as it is suggested, and they were
not just apt to test and monitor new technology, then the research and
development facilities of the developing countries should not be
regarded ag sorte of subsidiarics where appropriate technology is to
be adapted; furtber developed, tested and eventually manufaotured,

as long as sufficient low coste are ensured(4)

'

(1)

(2)

(3)
(4)

Appropriate Technology for Health, op. cit., Annex 3: Global Plan of
Action for the Programme of Appropriate Technology for Health, pp. 4=5

and Report of the Consultation on Appropriate Technology for Health,
opscits, P17

Appropriatle Technolosy for Health, ops. cit., and.Repori of the Gonsultation
on Appropriate Technolosy for Health, op. cite., p.17

Report of the Consultation om Appropriate Technology for Health, op,o}t.;
Appropriate Technolosy for Health, opsCitey Pe2 =




The fact that "an essential component of the information
collection and dissemination process is the field testing, enalysis and
evaluation of new and more appropriate technologies" (1) lends some oredit i
fears that the IDC's institutions, and even more the local populationsy could
be turned into a kind of testing ground for newly~developped and not fully -
proven technologies. Indeed, there may be some dangers in the ;
institutionalization of national criteria and standards (2) on the assumption
that decision-makers antomatically search the well-being and improvement
of the conditions of life of the whole population, '

WHO recommends a series of criteria, or basic indicators, for
measuring the impact of applying appropriate technologies (3), which are
predominantly -economic, and also socio-political to a lesser extent.
Environmentzl criteria are algo taken into account but generally because
of their feed-back on economic and technical factors, such as for instance
reducing the import requirements of materiazl resources and energy, saving
resources, and benefitting or at least avoiding harm to the enviromment -
with the consequent evidence of improvement of the quality of human life.

(1) Report of the Consultation on Appronriate Technology for Health,
_0'33- Ci't., De Ao

2; The WHO Programme in Basic Sanitary Servicesy op. cit., p.6

i Report of the Consuliation on Appropriate Technology for Health,

Ops Citey Pe Pe -0




23.7  SECYORAL PRIORITTES

WO has selected two fields of priority for the develepment and
application of appropriate technelogr for health: primary health care
and bagic sanitary services., In both fields a detailed ligt of study
aveas has beeing established {1) trying to answer the question of what is
needed and why?, What has been done?, What neceds t0 be done?, Study areas
are classified as:

Health care: immunization and prevention T

Bducation and training

- Invirommental health

- Hanagement of health services
»

They. involve substantial research and pilot testing, some of which
hag alrezdy been started.

Although the ultimate goal of the WHO programme is improved health,
it recognizes that many other sectors such as agriculturey education, .
energy, etc. will have a direct bearing on health, particularly in relation
to rural development (2). WHO thus regard village technologies; such as .
developed by UNICEF and FAO (3), as potential support to appropriate
technology for health. In particular, technologies related to water, food
resourcesy; rood conservation methods; solar and other sources of small-scale
and decentralized sources of energy are of relevance to technology for
health. : )
One of the instruments for the development of appropriate
techuology is an effort to curb the tendency to devalue and even denigrate
gimplér and more indigenous approaches t0 health care, in favour of complicat
and morge expensive imported technology. Thus WHO intends fo help harmonizing
traditional approaches with new technologies to develop the most effective
but least expensive methods.

(1) Report of the Consultation on Appropriate Technologzy for Health,
OpPe Citegy Ps15. . 3
(2) Ibid.

(3)  See scction 6. FAO and 12. UNICEF



24.  WORLD BANK

241,  GENERAL POLICY ON APPROFRIATE TECHNOLOGY (1)

The World Bank's general policy on appropriate technology is linked
1o its recent interest in policiesz and actions that are expected to have a

direct impact on the poor people's standards of living. The Bank's new strategy
towards meeting basic needs,; which emphases on reducing poverty, is not
digconnected from iis primary role, which is to guide the borrowing govermmenis
towards prudent financial and engineering deciegions, and Yo urge implementing =~
economic policies (mainly in the fields of exchange, wages, interest rates, and
foreign trade) - - that contribute - according to the World Bank's - — criteria -
to proper decision-making.

The World Bank considers that the extent of action towards reducing
poverty is limited by the scarcity of financial resources: credits and loans to
projects that benefit the poor should be evaluated against the need to conserve
scarce financial resources, and to free capital for invesiment elsewhere. In
~ this context, appropriate technology is thus generally regarded at the World

Bank as a means to reduce poverty at the least financial cost.

From the technical-engineering point of view, the World Bank®s
operational definition of appropriate technology is pragmatic. Appropriate
technology is regarded as "a relative concept and which technology is most
appropriate, in a given gituation, depends on the develorment goals of the
country and the circumstances in which technology will be used® (2).

In generzl terms, the World Bank recommends to evaluate appropriate
technology according to the basic objectives of the specific programmes of
action end projects in which it will be introduced. Four criteria are put forward:

- appropriatencss to goal: identification of the purpose which the
technology is to serve and who the beneficiaries will be j

- appropriateness of product: evaluation of the design of the
product or service involved;

- appropriateness of proceass: evaluation of production techniques
that should make the most economical use of available resources
at the least social costj

- e m EE Em e e em ew

(1) World Bank, Appropriate Technology and World - Bank Assistance to the
Poor; Central projects — Staff, March 28, 1978. World Bank, Appropriate
Technology in HWorld Bank Activities, Document of the World Bank for
Official Use Only, July 19, 1976.

(2) Appropriate Technology in World Bank Activities, op. cite, p. 4 and
following.

.
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- = appropriateness to culture and general economic, social, cultural °
" and physical enviromment, including the size and standards of the
local market, sophistication of the local work force and
managerial skilYs, local environmental and cultural setting,
locally available raw and semi~finished materials and capital .-
goods, present and potential capacity for local planning,
implementation and control of plans, etc.

The World Bank has produced a series of sectorial policy papers which
apply these general policy and criteriea to the specific fielde of urban
development, small-scale industries, civil construction, rural development, -
forestry, health, education and energy (1). These poligy papers match with the
different action programmes designed by the World Bank in the past 5 to 7 years.
They generally urge that the technology chosen for the execution of sectorial
programmes should be essentially cheap and/or simple., To this effect, the World
Bank economists have designed a simple labor-intensive ratio for projects, where
capital is divided by the number of man-years of employmeni created by the
. project. This capital/labor ratio must be below the national ratio that is derivec
from Cross Domestic-Investment to Total Labor Force.

Urban and rural development projects (that are concerned with water
supply, water disposal, education, housing, energy, transport, nutrition and
health) are to be carried out at sufficiently low costs so to afford the populatio:
to buy these services. If any subsidy is needed, the World Bank recommends that
arrangements be made to allow the termination of the projects undertaken with
the afore-mentioned ratio of capital to labor. -

On the other hand, the World Bank investigates the economics of
alternative technologies, with a view to deliver a maximum of projects at the
least cost of capital investment, while retaining the insurance of being re-funded
the loans and credits advanced for the implementation of projects, -

Finally, all the programmes of the World Bank are meant o increase
the productivity of the poor's labor, to make full use of the existing unemployed
and underemployed urban and rural labor, and to provide the poor with essential
services at the lowest possible cost.

Given such conditions, the appropriateness of technology, from the
World Bank's point of view, = = depend on pre-set objectives as much as on the
particular circumstances under which such technology is used. "“Thus, technology

(1) The specific policy papers are summarised in Appropriate Technology in
World Bank Activities, op. cit., and Appropriate Technology and the -
World Bank Assistance to the Poor, op. cit, ’




is appropriate or inappropriate only in the mocio-economic context of a
particular project. The starting point is not the technology, but rather the
" development problems identified, i.e. low productivity, unemployment and
underemployment, basic needs such as health, water and education, weak imstitutior
capability to absorb new technology, etc.” (1) 1
It must be added that the World Bark, while — - leaving final decimion
about the desirability of appropriate technology to the credit recipient
appropriate ingtitutions and governments, is also aware that not all the poor
can be equally helped, at the least, in the foreseeable future. When dealing
with productive activities, the World Bank restricts the sense of -~ - = "poop"
to mean small-scale farmers and industrial firms-that employ less than 50 workers
and/or hold fixed assests below US$ 250,000, These art expected to be the
beneficiaries of productive appropriate technologies (technologies that directly
increase the productivity of labor force). With respect to social and
environmental projecis, the World Bank makes it clear that the magnitude of the
identified basic needs fo the poor will not be matched by the funds available
within The planning horizon. It argues = = therefore, that aid should be
extended to a selected number of beneficiaries (specific target groups) and,
furthermore, that the standards of amenities and social services, rendered
to this fraction of the needed population, should be reduced. Appropriate
technology is thus implicitly associated, in the World Bank's policies and action
programmes, with amenities of lower standards for low-income — ~ groups, and
with simple techniques that increment productivity. ;

The World Bank plans that, by 1980, 10% of all ite lendmg will finance
the use of labor-intensive teﬁhmques.

(1) Appropriate technology and World Bank Assistence to the Poor, op.
cito' PPe 1=-2




242 APPROPRIATE TECHNOLOGY TN SECTORTAL PROGRANMES

24+.2¢1s Urban Dévelopment g

 The objective is to improve the housing conditions by providing
credit and materials to the residents of slums who build themselves water
gupply; siorm drainage, sanitation and other basic amenities that upgrade
slum housing. The stratezy for the use of labor is thus based on the
"ocommunity development" approach (also known as "self-help" or nuitual help").

The World Bank recommends that squatters and slum dwellers should not
be relocated far from sources of employment. They should remain in the same
areas they are located, which usvally are central or conveniently sided along
public transport — - routes. This is to allow savings of comsiruction
additional infrastructure facilities.

: The World Bank suggests greater use of traditional materials and
the adaptation of new techniques to traditional building methods so as to lower
costs and use more labor force. _ '

The urban development programme of the World Bank is based on thg::
following principles:

- the cost of improvements in url:;an services - should be paid by
the urban residents who will berefit from these improvements;

- the cost should be low enough to be affordable to low-income
familiesy; which entails that standards of amenities may have to
be reduced; !

—~ there already exist many alternative technique to provide for
urban improvement (water supply, waste disposal, education,
housing, energy, transport, nuirition and health) but the
ultimate success is determined by the search for efficient and
appropriate capital-saving production methods that the
manufacturing sector is to initiate.

2402.2. iﬂ&gs

The World Bank Policy document (1) emphasises the supply of water
for domestic use in rural areas, an area that has been largely ncglected and
for which experience and knowledge are lacking. The World Bank believes that
it is evident that the poorer countiries can afford only very simple systems
in rural areas - typically shallow wells with hand pumps — if they are ever
to achieve a significant increase in coverage" (2). The basic need of water
can only be met by cheap means that provide the basic standard or'minimum
quality requirement. This is because capital investment and maintenance costs
vary in proportion with the quality of the supply. The World Bank policy is
thus the following: :

B S W S B e wE e RS S e ww e e .
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51) World Bank Village Water Supply, A World Bank paper, Washington,March
2) Ibidey Pe 7
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"Standards should be set for quality to ensure that the water supply
doos not contain any chemical or biological constituents that could affect.
its safety or acceptability. A number of chemical characteristics and
substances which affect the design of urbon systems (e.g. hardness, chlorides,
iron and manganese content) can be disregarded in village walter design unless
they affect acceptability or could ceuse technical problems through corrasion
or encrustation", But, "since higher levels of services result in greater
health benefits, they should be encouraged whenever villages feel the need-and

“are able to pay for them" (1). - .

24+2.3. Health

The main objectives-of the World Bank's "Reformed Health Service"
are to reduce the inefficiencies and high costs associated with the
present official systems of health care; tH extend primary health care
coverage to rural areas where it is notoriously deficient and poor; to
fit the needs of primary health workers, and to supplement the activities of
traditional healers.

As a result of laying down this programme of acticn; the World Ba‘nk

‘places the strongest emphasis on the seleciion and-training of new health

personnel who should have a series of qualities that relate less to the formal
technical and proffesional training of the health workers (and incidentally

to the expectations of health persomnsl) as to their insertion and relations

t0 the community served by this persomnnel. This means that the new health
personnel envieionned by the World Bank should reside in the area they serve,
Their main function would be to keep an on-going check of the community's
health conditions, so that their curative skills would not be extensive and
their health training cost would be reduced. As a result, the new health worke
would have a brief andlimited training in treating esome of the most common
diseases and would spend most of their time in preventive health activities
(nutrition, immunizations, family planning, etc.) and in disseminating and
supervising the construction of envirommental works (supply of bacteriologicall:
safe water; sanitation, consiruction of sewage and other waste disposals system

Most of the work envisaged by the World Bank in the field of health
concerns "appropriate soft-ware" or know~how in institution building. The new
rural health personnel is planned to be part of a whole new administrative
structure which wonld include intermediary levels (auxiliaries) up to "primary-
care managerial - physicians' who would be trained mainly in treating :
infectious diseases, performing emergency surgery with limited eguipment, and
would have an extensive knowledge of epidemiology, as well as acyuaintaince
with local healing customs and traditional medicine, agronomy, nutritial
value of crops and foods of the area in which this persomnel is located.

————————————————— .
€

(1) World Bank Village Water Supply, A World Bank Paper, Washington,
March 1976, p.8




From its past 3-year experience; the World Bank has reached the
conclusion thai simplified /health systems ave technically feasible but require
ingtitutional arrangements that are generally lacking and are even more
demanding upon financial resources and gkills than those currently used in *
conventional health care systems.

The World Bank lends funds for health develoiment whenever theae
activities are an integral par'l: of larger projects in urban and rural
development.

24.2.4. Education B

The World Bank has produced several policy pepers and studies on its
approaches to appropriate technology for non—formal education and training
of rural youth.

The overall objective is to combine education with training in specif
gkills., The World Bank has thus adopted UNESCO's approach to adult education
through functional literacy whereby the teaching of reading and arithmetics
is part of a training programme for a particulsr job. Prelininary estimates
indicate that the cost of work-oriented education is much lower than primary
schooling. ‘

The World Bank also follows UNICEF's concept of "minimum learning
needs" which refers to the types of essential knowledge and skills required
for incrementing the productive powers and social participation of peoples

2420 5 © Rural Developnent

The supply and use of appropriate technologies to the rural areas
respond to several objectives, of which the main ones are {0 stop migration
to the cities, and to increase ithe level of productivity in small-scale
production, and/or in agricultural activities carried cut on marginal lands.

Correspondingly, the activities planned for the fulfilment of these
objectives consist of:

- creating jobs in non-agricultural activities, such as
activities related to the upgrading of the living conditions of
the living conditions of the rural peoplejand the production
of inputs and outputs of agriculture, stockbreeding; pisciculture
forestry;

~ expanding the labor demand for 'l:he processing of primaxw

' products at the producer level (family or larger unit) such as
for instance conservation (drying, storage, etc.),. primalry
transformation (fermentation, etc.) and others;

-  expanding the demand of .labor and other inputs for the
productive use of marginal lands (for instance, fertilizing
techniques, reafforestation);

.
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-~ increasing the demand of cheap materials and advanced -
technical and scientific knowledge applied to local
ecological conditions,; and to the socio-economic conditions
of small-scale production in rural areas;

- supplying innovations that reduce the risks inhevent to
agricultural activities as for example through the R and i1
varieties that are resistant fo pesis and to weather changes;

- increasing knowledge and production of alternative or famine
crops (also known as "poor man's crops"); such as sorghum,
millet, yams, pulsus, upland rice and othersj

- designing and disseminating small-farm equipment, including
‘trensfer of prototype specific actions to local manufacturers.

Many of these activities entail agricultural R and D which is
promoted and financed by the GCAI (Consultative Croup on International
Agricultural Research) with a view of extending.jo LDC's superior varities
of essential crops and improved systems for the production of food plants and
animals. The World Bank is cne of the four sponsors of the GCAI (others
being UNDP, UNEP and FAO), as well as its Chairman. It consists of 32
governments, international and regional orgamzata.ons and pmva.te foundations
that support the work of 11 research.

The World Bank advocates the organizing activities slong community,
groups and associations lines; improved planning techniques, including '
participatory planning; more credit to small-farmers in particular to enable
them to buy industrial inputsy and finally greater scientific and Technologic
research. The ecological areas that merit special attention are: arid lands,
mountain regions; areas of low-quality soils where shifting cultivation.ris
practiced, rain foresis.

24.2.60 M

The World Bank has a special interest in forestry due to the .
particular contribution of this activity to the other branches of production
and services. Forestry produces not only itimber and therefore inputs to the
industry; it also provides firewood which the World Bank expects to be the
main source of energy for the rural people in the foreseable future. I%
finally plays an important role in comserving and improving soils and has
great potentials for contributing to livestock production.

L0
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The World Bank policy with respect to forestry thus go beyond the
guidelines established for rural development in generaly though forestry
is ofiten an integral part of it. This policy is rather flexible. On the one¢
hand, the World Bank has been looking forward to finance inventories of
natural resources, as well.as research on all factors related %o the
ecologically-sound use of forestry resources. Furthermore; it has commibed
itself to withhold financial support to "projects <that might result in
desintegration of a (natural or physical) habitat not elsewhere represented
in the country and not under suitable protection". On the other hand, the
World Bank also supports new settlements in zones of high tropical forest,
though it is conscious that, due to the rate of migration to these areas
(which adds 15 million ha. of tropical areas into cultivation each year),
"only in a small percentage of this area will it be possible Yo introduce 3
more rational approach to tropical forest land use."

24.2.7 Small-Scale Industries

The World Bank policy on appropriate technology in industry starts
with the premise that “scarcity of capital in developing countries ie a majo:
constraint to the expansion of employment -opportunities", and that small-gcal
enterprises are to become a major source of employment. (1) ;

The World Bank believes that "labour intensive elternabtives arve
not invariable to be prefered -~ quality standarde, economies of scale, and
menagement or skilled labor requirements may sometimes tilt the balance towal
capital-intensive options ~ -~ but virinally in all cases; al realistic
opportunity-cost wage and interest rates for LDCs, labor-intensive or
intermediate alternatives are economically sensible. (2)

World Bank sees many benefits in promoting emall-scale enterprises,
apart from the advantages of capital savings, foreign exchange savings and
enployment generation., These include: stimulating entrepreneurship,
decision-making and private owmership; setting up production systems that hay
less adverse environmental impact; increasing or implementing sub-contracting
of industry-related activities to the surrounding rural. ?

The policy of the World Bank is to increase loans to small-scale
enterprises through national banking intermediaries, though these funds
ghould not restrict to assisting emall-ccale firms and entrepreneurs. In
1977, the World Bank devoted to small-scale enterprises 12.2% of total lendii
through financial intermediaries. The percentage is to step up to 20% in
1978 and reach progressively 30% by 1981 (about 10% of its total lending).

(1) Bmployment and Development of Small-Scale Enterprise, World Bank

Faper, 19786, quoted in Appropriate Technology and the World Bank
Assistence 1o the Poor, op. cit., p. 65 and following.

L}

(2) Appropriate Technology and the World Bank Assistance to the Poor,
Ops Cite; Po 66, b
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About 380 million US$§ are earmarked at present for loans and credit
to artisan, cottage, small and mediun sized firms in about 20 countries (see
ligt of projects in Annex). Capital investment per job is expected to range
~from US$ 1C0 to USE 400 among artisans and cotiage indusitries, and from
Us$ 2,000 to US§ 8,000 in small and medium-sized firms.

Congidering that adequacy and accessibility of information on
technology alternatives is a major constraint to further small-scale/labour
intensive industrial enterprises; and that appropriate iechnology information
referrals are ill-served, the World Bank has recently started to "explore with
the other international and national agescies, and with the numerous private
organisations having expertise in this field, how their resources could be
mobilized more effectively to apply existing technelogicel information
quickly and practically to specific LDCs situztions and needs." (1)

In the long run the World Bamk also plans to create or sirengihen

" %he linkage between supply of appropriate technology (Local LDCs institutions
that create or knrow about appropriate technologies) and the demand
(entreprencurs, ¥rade associations and finahcial institutions, etc.)

Plans for the medium~term (1977-1981) include:

-~ at least 10 experimental projects (about US$ 50 million loans
and credits) to test new financial intermediaries, new approaches such as
cooerative programmes,; cottage indusiries, etc., and R and D initiatives;

- at least 8 projects for industrial estates that support in part
small enterprises; and

-~ reaching by 1981 the 30% figure for lending to labour-intensive
firms. .

24.2.8 Civil Engineering and Building Construction

The World Bank's policy in this field is that appropriate constructis
methods are those that make eficient and maximum use of unskilled labor and
minimum use of capital equipment provided that thelabor can be employed at
low or "reasonable" wages, and that technical considerations do not dictate
the use of machines. .

The basic aim of this programme is to substitute human labor for
machines., The reasons that are generally given are: to reduce open and disgui
unemployment ; to get the beneficiaries to do the construction work and
maintenance, to save on transportation and exchange.

(1)  Appropriate Technology and the Word Bank Assistance to the Poor,
op.cits, p.70 .
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Since 1970, the World Bank has conducted a major research and pilot
implenentation p“ograme in eivil engineering consiruction methods,
Its partial conclusions have been extended %o
other mf’:rastruc-lmra and building construction projects. -

The World Bank has also produced spec:ai guidelines with respect
to educational bwilding construction, in connection with its sectoral policy
in educat:.on. (1)

'.I'he Horld Bank argues that construction standards and building
methods, for any level of educational building and facilities, should be the
most economical ones, maximizing reliance on local materials and building
techniques, with a view to saving a maximum of foreign exchange, and local
currency by getting the beneficiaries to do the construction themselves; zs
well as the up-keep and maintenance. The economic benefi*s, including the
possibility of improving building techniques, should be evaluated against <the
. disadvantages of shorfer building life, more frequent maintenzncey; and ulitimai
highex costs in the long run; as a resuli,for instance, of repeated replacemer
combined with inflation.

The World Bank has warned that the potential benefiis of btunilding
operations of the self-help type, which entail community participation, may
well be offset by the creation of dual standards of facilifies and statle
gervices, This situation is likely to exacerbate reseniment towards such
discriminatory treatment and could result also in the exploitation of the labe
of the community. Both of these possible consequences would produce
difficulties in organizing and implementing construction works, would extend
the implementation periods and hence would increase the final cosis of the
operation.

s e e S m S mm E e  e

(1) . Education: Sector Policy Paper, World Bank, December 1974,
quoted in Appropriate Technology and the World Bank Assistance
to the Poory op. citey; p. 43 and following.




ITI., SELECTED REVIEW OF ACYIVITIE

This chaptexr iﬁ intended to illustrate action taken by the
various organizations of the United Nations system in specific L

areas of concen to environmentally-sound and appropriate technology.

Although the review is not exhaustive, it gives a general igea
to the.point that there is more va&iety than!coherence within activii
carried out by the orgéqisations, both within each of them, as well a
across the system.

broadly
The Teview tries/to picture picture the types of activities
that need to be identified, and evaluated prior promoting and financi
new areas of co-~operation, tdking into accqgnt the amount of 6ve;iap;
found within the UN system and the trend t;wards the uncoordinated

proliferation of programmes and projécts that are promoted by differe

organisations with their own approaches, methods and emphasis.
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HOUSING AND URBANISATION

UNEP and ECLA atarted’in 1977 a programme to contribute to the
theoretical understanding of human settlement technology in

the Latin American region and to promote the development and use

of adequate technolegy in this field. The programme involve several
activiiies including the research and development of norms and
design of principles for human settlements; selection of ecotechnics;
water supply and sanitation; public services; hgilding materials
and construction methods; technologies which conserve energy as

well as use non-conventional energy sources and methods of using
energy. UNIDO has alﬁo'investigated recently the possibilities of
manufacturing low-cost modular pre~fabricated wooden constructions.
ILO is initiating a programme on housimg technology and is to
public in 1978 a study on the economics of low-cost housing.

UNESCO has carried out activities to promote and devélop local
technicsl skills and design capability in appropriate technologies
for urban and rural housing. The UNESCO programme of housing

science is aimed at the training and information on appropriate
technology for the lowest-income population groups and is implemented
on a regional basie. Activities already done in the African and

Arab regions will be extended to the Asian and Latin American regions.

The former Centre for Housing, Building and Planning (riow Habitat)
undertook in 1977 a compilation of procedures for the choice of
appropriate technologies in housing, as well as the possibilities
for international and regional cooperation in this field. It has
been suggested that the project mzy continue jointly with ILO, UNID
and UNESCO. WHO is aleso undertaking studies on the improvement of
existing rural housing in Latin America, in collaboration with
non-UN organisations.

Since 1972, the World Bank has eupported a great many site-and-
services projects, including over 20 urban shelter projects that

are designed to upgrade existing settlements. The site-and-services
projects provide alternative physical lay-out typologies for settling
low~income population groups, or for the re-location of squatters
from areas that are improved. The World Bank provides loans for the
gelection of new tracis of urbanized land in convenient locations and
for the installation of basic supporting services (access ways,
water, drainage, waste disposal). - In some cases, future dwellers
receive an initial loan to purchase building materials, whereas core
housing units with rudimentary sanitary and washing facilities are
provided in places where the population can afford to pay for them.



In most cases, the construction of shelters is expected to be done

by the inhebitants themsclves, or by local artisans. Since 1972,

the VWorld Bank has financed this type of urbanisation projects in
Zambia, El Salvador, Philippines, Indonesia, among others for a .
total of about US$ 80 million. Projects are to be continued in
India, Upper Volta, Peru, and Botswana.

The World Bank has also provided loans for the design and consiruction
of school buildings (El Salvador), workshops for primary school i
children (Rwanda); and schools (Thailend). Se¢veral low-cost
congtruction deasigns have been tested: the constructions are very
simplified (waiet-high, non~bearing walls, for instance) and make
intensive use of locally-available building materials (bricks,
asbesios, tiles, corrugated iron sheets, etc.).

JLO hes been interested in similar urban projects from the point

of view of the employment potentials of labour-intensive building
techniques.
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2.1

HEALTH

Bnvironmental Sanitation

The following organisations have bsen involved in activities
related to environmental sanitation, which includes the supply
of water; and dipposal of water and domestic wastes and refuses.

The WHO has sponsored since 1966 many studies in commnity water
supply and wastes disposal. Studies underway‘include the tesiing
of simplified methcds for surveillance of drinking-water quality
and for removal of deleterious minerals from water. Studies are
planned on the effects of local materials and skills on
implementing water supply projects; #he temting of monitoring
systems of drinking-water quality; techniques fo screen refuse
components in water; efficiency of conventional treatment
processes in removing organic pollutants and development of new
processes; case gtudies of community participation in interim
measures for wastes disposal facilities in fringe and slum areas;
health hazards in disposing of typical solid wastes from selected
industries (with UNIDO); health aspects of the reclamation of -
wastes (with FAO and UNIDO). Some of the research done by ECE

on treatment and organic and toxic waste disposal have a

bearing on environmental sanitation (see below).

The World Bank has also been engaged in water and sanitation
research and pilot-projects, often in conjuction with the projects
it finances in housing and urbanisation. Projects for low-cost
urban water supply, sometimes coupled with low-cost sewage treatment
(ex stablization ponds), waste disposal, and drainage have

being implemented in Indomesia, Tunisia, West Pakigtan, Afganistan,
Egypt, Zaire, and Brazil. In addition, one of the main activities
of the World Bank in this field is research on water supply cosis
and on comparative capital and operating cosis for different
systems of water supply and waste disposal. Consequently, studies
are undertaken on economic, environmental and sociological effects
of public vs. private tap connections, variations in cquantity

of water supplied and water pressure levels, and intermitten supply
water, as well as on the scope for designing technical improvements
of the existing intermediate technologies and for increasing their
transferability and acceptance by users.



2.2

2.3

The UN Cenire for Natural Reeovrces, Energe and Transport has
been very active in disseminating knowledge of technology in
commnity water supply and mansgement and waste-water disposale

Technologies for prevention and control of diseases.

The WHO programme on appropriate. technology for health has began
in 1977 an extensive programme to search, develop and test
gimplified techniques such as the production and provision .
of reagents and simple equipment for laboratories; rugged; inaxpanaive
and heavy-use radiclogical equipment; cheap, re-usable nylon

or plastic syringes; cols boxes and vaccine carriersj oral
rehydration; diagnosis through flowcharts (tested in Guinea~Bimsau
and Sudan); use of herbal medicines. UNDP is to support these
measures and help experimentation with alternatives. UNICEF is
also co—operating with WHO in the field of improvement of equipment
and search of simple medicinals.

UNIDO is on the other hand investigating the industrial use of
medicinal plants, whilst UNCTAD and WHO“established reoently a
list of essential pharmaceuticalse.

FAO is to continue its programmes on technologies which improve
mitrition, food quality contrcl and monitor on food contamination.
The World Bank is also engaged in testing low-cost methcds of
processing food made of locally available agricultural products,
(soyteens, unexpensive milk substitutes, fortification of food
staples, etc.) in a large-scale rural development project in Brazils.

ILO programme for the improvement of working conditions and
environment is to continue its work on diseases and accidents
related to occupation; including agriculiural occupations and

the relation of such diseases 1o the technology in use. Priority
sectors are: agriculture and forestry, mining and quarrying,
manufacturing industry; seafarers, building and construction,
dockwork, and shipbuilding and repairing. Further activities
concerning rural working conditions are planned in collaboratxon
with WHO and FAO.

Systems of health delivery. “

WHO, UNICEF and the Worl Bank have been engaged individually and
jointly in the design of new systems of management of liealth services.



'

A ‘common feature of these programmes is the reformulation of natiornal
health services in order to establish health workers at the community
level and low-ocost infrastructure. All programmes stiress the need

to train health workers in "simplified medicine"; community participa—~
tion in the choice of health workers, the finacing by the community
of capital and recurrent cosis of health centres construction; and
the revision of medical curricula and training for auxiliaries,
middle-grade physicians, etc. For instance, WHO has trained rural
health workers in Cameroon with UNDP supporte.

A typical example is a health programme in Indonesia, financed by
World Bank as part of a US$30 million loan to re-settle migrants.
It aims et low-cost improvement and environmental sanitation, together
with active involvement of the community. The villagers are expected
to elect a health committee, to select members for training as

health workers, to finance a village health insurance scheme as a

way of pre-paying health services instead of giving fees, and to
contribute with labour and construction materials to the erection

and maintenance of simple health posts, hand-dug wells and pit
latrines, as well as contribution to health campaings. :

List of Selected Bibliographic References: -

CeGe Gunnerson, D.A. Julius and J.M. Kalbermatten, Alternative Approaches
to Sanitation Technology, paper prepared respectively by World Bank's
consultant, economist and adviser on Water Supply and Wastes for
presentation at Workshop on Water Pollution Problems Arising from
Development, International Association for Water Pollution Research,

Stockholm, 14 June 1978.

IBRD-IDA, Design of Low-cost Water Distribution Systems, Research
Working Paper Series, Central Projects Staff, Energy, Water and
Telecommunications Department, September 1977,

World Bank, Village Water Supply, A World Bank Paper, March 1976,
World Bank; An Approach for Selection of Labour vs. Capital-intensive
Technologies for Water Resource Development Projects, report prepared
by Inder K. Sud as a supporting document for the United Nations Water
Conference, E/CONF., 70/A.T, 24 Jamuary 1977.

ILO; Overview of the ILO Programme for the Improvement of the Working

Enviromment, Consultative Inter-agency lMeeting on the Follow-up of UNEP
Governing Council Decision 87(v)B, CIAM/W.E./2/1, Geneva 13-14 March 1978,




L0 Project Proposal; Seminar ou Promotion of National Policies and
Programmes for the Improvement of Working Conditions in the ESEAN
Subregion, PIACTI-1, July 1978.

ILO, Technologies to Improve the Working Conditions, a collection

of papers presented et the Asian Consultations on Working Conditions
and Eavironment and Choice of Technology (Manila, November-December
1977), and the Philippine National Tripartite Conference on
Improving Working Conditions and IBnviromment (12=14 December 1977), ~
publication forthooming in 1978, The collection includes: Technology
to make work more human, by Pe Josefin Dy; Technologies for Improved
Working Conditions and Iavirorment in Philippine Foresiry; Working
Gonditions and the choice of technology: a preliminary research
design; Choices of technology and working conditions in rural areas,
by Adnjana lManuabaj Choice of technology and working conditions:

a social assessment framework, hy Bruce Koppel; Evaluating the
quantitative and qualitative employment effects of technological
change in rice production, by Bart Duff. 5

ILO, International Programme for the ;mgggveéggt of Workingz Conditions
and Envirorment, GB.200/PFA/10/8, Hay-June 1976. ;

WHO, Neéds of Appropriate Technology for Health in Developing Couniries,
Report of the consuliation on appropriaie technclogy for health, Geneva

5""7 ery 1977' annex 3. &

WHO, The WHO Programme in Basic Sanitary Services, Community Water
Supply and Wastes Disposal, The Advancement and Transfer of Knowledge
and Methods, annexes 1, 2, 3 and 4, CWSS/73.2

A. Parker, K.W. Newell, M. Torfs and E. Israel, Appropriate tools
for health care, Developing a technology for primary health care
and rural development, in WHO Chronicle, 31:131-137 (1977).

UN Centre for Natural Resources,; Inergy and Transportation, Choice

of Appropriate Technology in Water Resources Development, a collection
of papers presented at the second world congrese on water resources;
India. 1 9?50

UN Centre for Natural Resources, Energy and Transportation; The
Promise of Technology: Potential and Limitations, paper prepared
for the United Nations Water Conference, E/CONF.T0/CBP/2, 30 November 197

UNICEF, A Strategy for Basic Health Services, Assignment Children,
n.37, January-March 1977.

UNICEF, Appropriate Technologies for Tackling Malnourishment, by A
Jim McDowell, Contact 45, June 1978. ¢




v

EDUCATION

UNESCO has been engafed in the study of low-cost and simplified-
maintenance equipment for radio, press and audio-visual communication,
training and teaching. Pre-investment studies to apply such equipment
were corducted in Thailand, Afganistan and the Philippines.

The World Bank has been investigating ways of reducing the costs

of providing education, A credit was extended recently to -
Mauriiania to support Koranic schools which are already established
(thus do not require any additional building facilities) and which
are expected to provide a basic education at both primary and adult
levels. Functional education, such as UNESCO promoted in the 60's
for adult education, is also being aitempted by World Bank in
Botswana is primary school level. Academic subjects are combined
with practical training in skills that should enable school-leavers
1o become self=employed.
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4. - ENIRGY

/ bl
Most of the UN bodies, including regional commissions, are .

engaged in research and/or pilot testing of technologies for
tapping un-conventional sources of energy, saviug on current
levels of energy conswmpiion, ox recycling waste heat.

The forthcoming UN Conference on Science and Technology for -
Development is 1o report on non-conventional, eources of energy,
including activities within and without the UN system; as well

as on the brends and developmentis in research for non-conveniional
end non—-polluting energy sourcess An international conference

on new and rencwable sources of.energy may also be held in 1981,

for which a number of gimilar survéys are bound to be done,
perticularly by the UN Centre for Natural Resources, Energy and
Transportation and UNITAR which has been engaged in dissemination
of un-conventional technologies and now plans to hold in ‘the .
future two conferences on petroleum microbiology and low-energy .
resourses, e '
DNESCO is investigating the scientific and technical fields
related Yo energy; with emphasis on un-conventional and renewable
govrces of energy (solar, biothermal, geothermal, hydropower,
ccean energy). UNDP is to start supporting applied microbviology
to energy sources, in particular for production of biogas.

UNIDO, FAO and the World Bank are concerned with energy requirements
for rural areas;the development of low energy consuming devices;

and fuel ‘production from agro-forestry wastes,acquatic plants,
molass, rice husks, groundmuts, etc. FAO is also to engage in
water-related energy sources (windmills, etc.) and in wood-related
fuel improvements (charcoal, wood-fueled stoves, etc).

UNDP has supported advisory services in Africa and Latin America
for introducing simple methods of making charcoazl. Such devices
are also investigated by UNICEF, at its village technology unit
(Kenya). ESCAP is to test similar small-scale energy devices
through the Asian Centre for Science and Technology., ECLA, ECA

- and FECWA have also shown interest in carrying out research:-and
pilot-testing on non~conventional sources of energy. At present
many of the low-cost energy installations are being operated by
local LDC's research groups and centres.
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The problems of energy conversion, storage, consertion have
dravn particularly the attention of UNESCO and ICE. The ECE
has done many studies on ?nergy-saving and energy-efficient
equipments and techniques 1). It now plans to research the
environmental aspects of new technologies for energy production,
as well as the requirements for medium and long-term planning
of energy savings. FEnergy planning is also a field in which the
World Bank is active.

(1) Selected examples are: wasie heat from thermal power plants;

uge of low calorific coalj new usee for gas; new techniques for
energy production and use, and socio-economic constraints, to’
introducing energy-saving plans; efficiency of gas-using equipment, etc.
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LAND=-BASED PRODUCTION

Agriculture and food,production

Several types of activities are being promoted in the field of
agriculture and food production.

As a leading organisation in this field, FAO is active in individually,
as well as through the.GCAIR and the eleven international research
ingtitutes attached to the Group in the development of new seeds

for high-~yielding varieties of rice, maize, peas and beans; potatices
and forage legumes. Other fields are plant resistance to stress
(pests and weather extreme variations), biological control of pests,
improved productivity of given agricultural subsistence and cash
crops such as oilseeds, coconut, tropical roots, food legumes and
aquatic plants. For instance, FAO has sel up two regional projects
in the field of food legumes; one involving ten Asian countries, and
the other the countries of the Central American and Caribbean

areas. The firet project aims at increasing production and improving'
the productivity of coarse grains and protein-rich feed for livestock.
The second is a research project 1o collect basic data on production

-

- of food legume production. Tropical root crops are also research

region in the South Pacific by FAO and international research
centres. In Latin America; FAO conducted in 1977 an in-depth
assessment, of current research on oilseeds. Among other findings;
the studies identified the need to search for efficient rhizobium
races, which might become a field of intensive scientific research
in the forthcoming years for its promises as a technique for
substituting synthetic fertilizers.

The World Bank also finances projeclts that involve sgimilar agricultural
regsearch (e.g in Brazil) and the introduction of new crops such
as legumes for livestock.

UNITAR has been contributing to identify another new field for
gcientific research, that of tissue culture which may have practical
agricultural applications through cells, tissues and organs
transplants of plants and animalse. ’

Pre~ and post-harvest conservation and processing techniqueg have

been given much attention lately, particularly at FAO, but also at
UNICEF and UNU. At the present stage, most projects are involved

in the collection of information and knowledge of, and sharing
experience on storage, conservation, processing and product developmente
A foew of them are concerned with designing, fabricating and testing
storage structures (UNICEF Village Technology Unit, FAO/UNDP agsistance
to an Indian grain storage institute).
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Traditional methods of cultivation, feeding, and prevention of food losses
‘are to be researched by FAO, UNU, UNICHF, UNRISD and ILO, from the point
of view of either gaining knowledge on these techniques, an@/or taking
advantage of the 1abouru1ntensiveness of these production processes. ILO,
in particular; has produoed many studies on the employment effects of
different labour-intensive and mechanized technicques in the ewltivation
of a variety of crops and ecological/geographic areas in order to promote
labour-intensive techniques in agriculture for increasing both the levels
of outpul and employment and the adoption end diffusion of techmology in
rural Bangladesh. Recent research and publications include: the effect
on employment; of change in technology, in coffee and tea plantations in
India; technological change and application for sugaf cagse in Argentina;
employment and technology choice in Asian agriculture; famm size factor
productivity end technical chénge in developing countriess The relationship
of technology and environment in agriculture is of marginal concern in
the present research and operational projects and will be touched upon

by & joint UNEP/UNCTAD study.

The promotion of small-scale farming and labour-intensive methods of
production is a priority of UNDP, ILO and the World Bank. These $wo g
last organizations plan to research the technological policies and factora
that contribute to inmovation in agriculture and forestry.

The World Bank, in particular, has launched in 1977, eight large-scale
projects (5 of them in India) to support local institutions that specialize
in delivering know-how on low=cost and labour-intensive technologies to
small-gcale farmers.

Stockbreeding

Comparatively little is done within the UN system in the field of new techniques
and methods ofstockbreeding on the potentials of natural pastures and ‘the use
of aquatic plants and westes for animal feed. Projects for the production
of new animal sources of meat and milk have not become operational on a large
scale despite past indications of the potentisls of non~conventional animals.
Por instance, CGAIR recommended afew years back that a Buffalo Research Hbtwork
should be established; but with bilateral funds.

Some of {the most important research on animal husbandry supported by FAO
and CGAIR is still aimed at the eradication of animal diseases, especially
trypanosomiasis and the Fast Coast Fever. i
Interest towards legumes for livestock is shown, for instance; by a recent
US$ 5 million loan, granted by the World Bank, for the establishment of a
legume (Townsville stylo) on about 80,000 ha of fallow and permenent grazing
lands in Thailand. The legume is a mutritive, rain-fed annual, well adapted
to dry climates and poor soils. It also supplements the soil's nitrogen ;
requirements for crop production it is thus expected to reduce overgrazing
and contributing to soil conservation. ,
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Forestry

FAO end World Bank,swith UNDP as the financing agency, have been

the two organisations traditionally involved in forestry projectse «
For instance, the World Bank financed 15 projects from 1970

to 1976 (only 3 from 1953 to 1968) involving loans and credits

of about US$ 240 millions. Activities moinly concerned the
establishment of industrial plantations,; forest extraction,; pulp

and paper projects. They merginallyinvolved rural development -
forestry projects (3 projects in Finland, South Korea and the
Philippines) and foresiry conservation (2 per cent of total project
costs). :

Both FAO and the World Bank are now expanding their traditional

work towards reafforestation and dissemination of fast-growing
pulpwood;- to include multiple-product forestry, -small-scale forestry
(household and village woodlots), arboriculture (tree farming),
agri-silviculture, end silvipasture. These activities ave 1o be
given priority at FAO, and UNDP, as well as the processing of ¥
forest products at the household, artisan and small industiry level.
Renewed interest has arisen, out of this new focus; towards charcoal -
meking, woodstoves and similar small-scale and labour-intensive
devices, on which investigations had been phased out in the early
60's. It is expected that the projects financed in the future by
FAO, the World Bank and UNDP will take advantage of the experience
gained (1)and include components to increase the output from the
under-utilized forest activities and products.

ILO's new interest in this field has led to launching a research-
operational project on "intermediate" or "improved" labour-intensive
technologies in the Philippines,; which may be possibly extended

to Indonesgia.

(1)

FAO multiple forest use projects include: Upland Forest and Fodder
System on Private Lands (Indonesia), Forest/cattle system (Sahel),
Integrated Mae Sa Watershed management (Thailand). The World Bank
has carried out projects on small holder farming (the Philippines)
and Village Fuelwood Plantation Systenm (South Korea).
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~ WATER-BASED PRODUCTION

A joint study has been undertaken recently to assess current
marine and coastal technology and the new technological needs .
of LDC's in this field by the Ocecan Economics and Technology
Office, in collaboration with UNIDO, UNEP, FAO, UNESCO, ITU,

WHO and I14CO,

In the field of technical cooperation, FAO (and lately to a -
lesser extent the World Bank) have been supporting the establish- -
ment of projects where agquaculture is the main core or a component
part of the activity. The scope of these activiiies range from
improving iraditional fishponds and pisciculture techniques, ¥o

the broad application of advanced improvements for fish breeding
and disease control. .

FAO is executing with UNDP funds a large inter-regional

aquacul ture development and ccordination programme, which includes
the establishment of regiornzl centres for aguaculture, o 5
networks of aguaculiure centres in Latin America, Asia and Africa,
a8 well as promotion of aguaculture and fisheries in the South
China Sea, the Sahel zone and the Lake Chad. A total of thirty
national projects are also executed by FAO either with its own
resources with UNDP funding or with bilateral aid for research,
evaluation, culture, production and training in fishfarming.

In at least one case, the project is %o recycle domestic wastes
through fish culture (India, with NORAD aid).
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T. WATER AND LAND CONSERVATION AND MANAGEIENT

UNESCO has several major‘research programmes on the field of water and

land conservation and management, focusing on the need to improve knowledge
of the terresirial biological resources and of the inter-relations between
human activities and terrestrial ecosystems. The Man and Biosphere programme
Yo which FAO, WHO, WMO and UNEF coniribute, is a long-term international and
inter~disciplinary research which involves a series of national and regional
projects in the following areas: :

»~
.

~ the ecological effects of increasing human activitieas on tropical and
subtropical forest ecosystems;

-~ the ecological effects of management practices and different land uses
on temperate and mediterranean forest, landscapes;

- the impact ‘of human activities and land-use practices on grazing lands;

~ the impact of human activities on the dynamics of ecosystems in arid
and semi-arid zones, in particular the effects of irrigation; &

~ the ecological effects of human activities on the value and resources
of lakes, marshes, rivers, deltas, estuaries and coastal zones;

- the effect of human activiries on mountain and tundra ecosystemss
~ ecology and rational use of island ecosystems;

~ the conservation of natural areas and of the genetic material they
contain;

~ the ecological assessment of pest management and fertilizer use on
terrestrial and aquatic ecosystems;

- the effect on man and his environment of major engineering works;

- ecological aspects of urban systems, with particular emphasis on the
use of energy;

-~ the interaction between environmental transformation and the adaptive, ;
demographic and genetic structure of the human populationj

~ the perception of environmental quality;

-~ environmental pollution and its effects on the biosphere.

UNESCO has also undertaken an International Geological Correlations Programme
which seeks, among other objectives, to evaluate the origins and distribution
of mineral and fuel resources. The International Hydrology Programme,
operated by UNESCO in collaboration with WMO and UNEP, partly searches for
solutions to problems related to use of water.



Apart from these major inter-agency, long-term rescarch programmes,

other organizations have been involved in research and technical cooperation
projects. Knowledge on the resources of desert ecosystems has been
promoted by UNITAR, throygh its dissemination activities.

FAO has been involved since 1970 in the promotion of legumes and since
1974 in the development of a larger programme together with UNEP, on
biological nitrogen fixation involving rizhobia. A state of knowledge
report is 1o be rcleased soon, assessing the present importance of both
grain and forage legumes, and their future potential for development,

as well as evaluating the institutional and other limiting factors that ~
affect the widespread use of symbiotic nitrogen fixation. Activities

to stimlate free-living soil bacteria for the production of nitrogen are
to be given additional support by UNDP. Although these investigations
generally seek, in the first place, to reduce the consumption of synthetic
fertilizers, they could aleé lead to increasing the scientific knowledge
of the soil and and water productive capacities, as well as knowledge for
adequate conservation and management of land and so0il, particularly with
respect to the conservation and restoration processes that take place
automatically when ecosystems regenerate spontaneously.

The intrﬁduction of legumes in rotating systems and the practice of o
multiple cropping is now promoted by FAO on a pilot scale with the double
objective of increasing agricultural production and conserving land resocurces

Integrated watershed projects, as means of conserving and managing land

and water resources, have also been executed by FAO and the World Bank,
usually coupled with forsst land-use and in general as a gomponent of

larger operational projects on forestry use for industrial purposes.

However, some overall evaluation is being done. For instance, FAO is
carrying out a large regional research effort in 14 countries of the

Near East and North Africa to review and evaluate the research previously
wndertaken in land and water use to determine gaps in knowledge and indentify
conatraints and new areas of research and operations for soil and water
conservation methods.



8. AGRICULTURAL TMPLEMENTS, TOOLS, VEHICLES AND EQUIPMENT

The design, production and testing of aimple agricultural implements’

and tools, vehicles and equipment, to be used in labour—intensive
production either by hand, through animel-power, or through unconventional
gsources of power is a field of interest to FAO, ILO, the World Bank, UNDP,
UNIDO, UNICEF, and the Office of Science and Technology (ACAST), among *
other organizations.

Tor instance, ILO executed a UNDP-financed project in Tanzania to assist
in designing and testing simple agricultural tools and it intends %o place
greater emphasis on research aimed at animzl-drawn and hand-operated farm”
tools and implements. Simple methods of making chbrcoal have alsc been
supperted by UNDP, ILO, FAO and UNICEF. TFAO is helping Kenya to test
agricultural equipment used in West Africa, Swaziland and India.

PAQ is also executing some pilot projects to test new techniques of flood
spreading ("reticular modules” in Colombia), incorporating advanced
technologies to existing irrigation systiems; use of recycled water for
irrigation, and transfer of animal-powered water-lifting devices. Other
activities include the dissemination of knowledge on building wells with
simple, low-cost and labour-intensive techniques, irrigation technicues

for villages, ways of using food waters and, small-pumping and water-lifting
devices, etc. The World Bank has also financed several projects for small-
scale irrigation schemes, low-cost borehole drilling, installation of
handpumps, testing of bamboo wells, and other similar small-scale devices.

Windmills for water lifting are being experimented by UNICEF, as well as
improved agricultural tools implements and food processing simple machinery
made of wood and simplified metal parts. :

JILO, FAQ and UNIDO have jointly designed a project proposal,for submission
to UNDP, for a comprchensive programme of development, manufacture and use
of farm tools and implements. UNIDO has launched a five country programme
%0 promote the local manufacture of improved agricultural hand ftools and
implements. The first phase consiste of making available to these countries
the chosen implements, designs and standards, and assist local research

and development institutions to adapt, manufacture and test the tools and
implements. The second phase will consist of establishing a pilot
demonstration unit in each country. Another UNIDO project is to disseminate
small and low~-cost agricultural tractors for wet and dry lands. Another
project is concerned with low-cost transport equipment for rural areas. The
use of plastic products in agriculture is to be promoted by UNIDO which
intends to establish in Upper Volta a permanent centre for plastics in
agriculture, as a follow-up of a previous mobile demonstration project.

The centre should take advantage of special techniques for building plastic
irrigation systems developed in Malaysia (for paddy fields) and in Indonesia
and Iran (for soil treatment), using asphalts and polymers.

Small-scale improved storage facilities have been-given priority by
UNICEF, FAO, UNU and UNDP.
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LACGRICULTURAL VASTES AND RESIDUES

f .
Whereas initial work in this field was done by WHO with a .

view to health problems, most of the support given by UNDP, UNIDO,

ECE, FAO, ESCAP and UNITAR to agricultural wastes and by-products

is oriented lowards the productive re-use and recycling of such
substances. A forthcoming report, prepared for UN Conference on
Science and Technology for Development, is expected %o treat "
exhaustively the trends and developments in wasje-recycling technology
and use of non-food agricultural materials.

FAO has engaged lately in a compilation of available technologies

for the industrialisation of agricultural waste and residues,

and is to prepare a survey of needs axfd opportunities in this field.
A large conference organized by UNITAR on microbial energy conversion
has already provided an indication of the scientific and technical
scope and trends in this field.

Waste recycling and reutilisation for composting ‘has also been
investigated by FAO, as well as the ECE .(equipment and techniques
for manure treatment). UNDP, on the other hand, has manifested
interest in supporting activities to convert agricultural wastes
into protein-rich animal feed; a field in which both FAQ and UNIDO
have been engaged. The possible uses of sugar cane by—Products
has been particularly given attention to by FAO, and UNIDO has
helped the establishment of a bagasse pilot plant in Cuba. The
treatment of straw for animal feed bas also been given attention
lately by FAO., Investigations are also to be promoted in the use
of agro-wastes for cement-like materials, in particular by ESCAP.
A UNIDO programme consists of collection, consolidation and
dissemination of technical knowledge on the utilization of
agricultural waste in paper making.
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10.

INUDSTRY

Most of the research and operational activities in the field
of industry fall ‘into one of two categories, namely the

gearch for scaling-down industrial processes and the promotion
of small-scale industrial activities; and the search for
technological processes that permit savings of raw materials,
energy and/or avoid the production of waste either throughout
the process or at the end of the production line.

ILO programme on rural industrialisation for small-scale,

artisan and rural crafis, which is to expand in thevgar future,
falleg into the first category, as well as UNDP commitment to

the development and adaptation of selected indusirial

technologies that are suitable to.labour-surplus economies.

The same can be said of the World Bank's research and lending
activities to the small and mediwn-scale industrial firms,

and some of FAO support to agro~based industries. The possibilities
of organic linking between small and large firms have been S
researched by ILO, while the World Bank has granted substantial
loans and credits to implement this in the field. Various

types of linke have been developed and researched: those related
to the supply of inputs, materials and machinery, to small-scale
firms, to the sale of output (subcontracting of small firms)

and to the transfer of know-how and skills from the large o

the small firms. Small-scale industrial estates have also been
established in a joint UNDP/ILO/UNIDO project.

The industrial estates established in recent years by the World
Bank in five countries (Pakisten, Mauritius, Indonesia, Yemen
and Tenzania) work on the following arrangement. Large firms
located in the industrial estate sub-contract part of the
production to medium and small-scale manufacturers. These are
generally expected to use more labour-intensive methods for the
manafacturing of simpler components or for the processing of
labour-intensive operations needed by the larger firms. The
World Bank has also provided loans to seven development finance
companies, since 1975, which channel credit to small and medium-
sized entreprises. On the other hand, ECE,UNIDO and FAO have
been searching for industrial processes that either produce
less waste, save material inputs, lengthen the useful lifetime
of equipment and products, or use waste produced at the end of
the production line.
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' Metal~-related industries

i
The branches of iron and steel, metal mechanics, and other
ferrous and non-ferrous metals have received the attention
of UNIDO, ECE, World Bank, ILO, among others.

ILO case~studies on employment in manufacturing relate to
substitution of machinery with labour and include tin can
menufacturing (Kenya, Tanzania, Tha:l.land), englneering machinery,
netal works (Mexico, Chana), and mineral processing industry
(UsA, Zambia, Zaire, Chile).

UNIDO's research and bilot-plant programmes include the following
activities: ’

- establishment of a pilot unit to adapt technologies in the
foundry, forging and sheet/metal processing operations for
adapting to these equipments to the conﬁltlons of developing
countries; .

- research project on moulding in foundry through the adaptgtion
of ferrous and non-ferrous foundry technologies, and
particularly the parts related to moulding materials, foundry
moulding sand and the use of suitable cupolas such as the
simple recuperative hot blast cupola that has begn developed
in some Asian countries; study of natural and synthetic
moulding sands; problems of commercialisation of these
immovative technologies;

- research on technology for low-grade ores, including the
identification and application of suitable methods of mineral
beneficiation in order to enable the exploitation of low-graded
mineral resources;

- research on the application of aluminio~thermic techniques
in ferro-alloys production,. due o the fact that the aluminio-
thermic techniques do not require any electric, gas or oil-
fired furnaces and are simple 10 operate and maintain;

- research and development of substitute alloys based on
indigenous alloying elements for the production of special
stecls and alloys; :

- 7research and dissemination activities on the techno~economic
feasibility of mini-plants in the iron and steel sector to
be implanted in developing countries that ‘have a small marke?
and limited natural resources;



- research project in Iran on the choice of both technology‘
and products in relation to a given production capacity
of copper and dovper alloy producis, including assessment
of factors such as site, utilization of natural resources,
demand of the domestic market and surplus capacity for exports;

L3

- comparison and evaluation of alternative industrial techniques,
in selected branches, including an assessment of the use of
existing research- activities of the research institutes of 5
developing countries, a survey of indigenous technologies
developed by them, and the stimulation of cooperation among
developing countries research institutes, as well as between
these and those of the developed countries.

- programme for technological inngvation in light engineering
and rural workshops.

The ECE project on non- and low-waste technology has researched
among other sectors, the iron and steel industry. Other ECE
programmes include: o

-

- the technical-economic effectivensess and the production of engineeri:
equipment for the prevention of pollution;

= policy and other measures for saving raw materials in engineering
industries;

-~ the technicgl-economic agspects and results of anti-corrosion
measures in engineering indusitries;

- the use of steel in motor-vehicle manufacturing and the inter—
relationship between the iron and sieel industry and the steel
consuming industries;

-~ some research and assessment work has been undertaken by ECLA
on the economics of adaptation of technology, and the relevance
of choice between innovation in technology vs. imports of technology,
and improvements vs. replacement of equipment. :

Othex smaller activities include the study of technology and environmen
of mining and process industries (UNCTAD/UNEP), small-scale mining
(conference planned by UNITAR), research and development of machine
tools for the textile industry (ESCAP), capital/labour substitution

in mechanical engineering (World Bank).
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éhemical—related industries
; 4 ,
Most of the activities in the field of chemical-related industries, *

including pulp and paper, cement and some building materials;
are shared by UNIDO and ECE.

The fertilizer, chemicals, drugs and pharmaceuticals, cement and

building materiale industries, as well as paper products and small
pulp mills are all priority sectors in UNIDO'd programme of
industrial appropriate technology.

Small paper mills, cement, clinker and amonia fertilizer small
plants have been researched by the World Bank, jointly with FAO
and UNDP.

The ICE haes devoted some efforts in case studies on non-waste
technology for pulp paper making, tyres and packaging, as well
as ways of using toxic chemicals and the use of raw materials
and weste products as inputs in the chemical industry. For
instance, UNIDO has been executing a pilot and demonsitration
plant for clay bricks and demonstration kilns for lime. ILO
has researched labour-intensive methods of cement block manufacituring
and the scaling-down of industries that produce construction materialse



10.4 AGRO-TINDUSTRIES

The scaling down of agro-industrial plants is being promoted mainly
by FAO, and UNIDO, as well as the World Bank, ILO and UNDP, in several
branches including:

- milk processing plants (FAO) . .
- sugar industry (UNIDO/UNEP, ILO)

- equipment for hard-wood (UNIDO)

- rice-bran stabilization ‘(UNIDO) _ -
"= saw-mill (UNDP, World Bank)
~ jute processing (ILO)

-~ pyrentrin (UNDP)

2

A joint FAO/UNIDO programme on conservation and processing of food and
agricultural products has been established. Also direct industry to industry
contacts were established under the FAO Industry-Twining programme to =
develop small and medium-scale palm 0il industries in five developing coumtrie
and to pursue the transfer of small-scale technology in the fields of
processing fruit and vegetables, milling cereals and extraction of oil seeds.

FAO has also been developing a wide-ranging protfolio of small-scale,
labour~intensive and economically feasible wood-based panel mills. The
portfolio has been designed entirely for the developing countries, and
was started with contributions from renowned consulting and engineering
companies from the developed countries, though it also now includes case
studies prepared by specialists from the developing countries.

UNIDO plans to undertake in five developing countries a pilot project on
integrated rural industrialization and appropriate technology development

in order to evolve a methodolozy for action which national government

could adopt. The proposed four phases would consigt of first assessing
existing industrial activities, the requirements of the rural population and
the resources available;, and the elaboration of a development programme for
implementation within the country's own resources. The second phase would
.include an integrated manufacturing development programme for a selected
product or product mix, including pilot plant, deisng, repair and maintenance,
marketing, etc.; a local manufacturing development programme to produce other
products essential for the region, with appropriate technologies; and

action on policy and institutional requirements. Phases three and four
would be concerned with the dissemination of the pilot-project resultis.



In addition, UNIDO is carrying out, or planc to execute shortly; a series
of programmes of study new technologies for the industrial use of some
well kmown and unconventional agrmultural products. These include; for
examples: - .

/
- exchange of know-how for the utilization of medicinal plants in

developing countries where there is siill a sufficient number of $
medicinal plants in uae, so as to sustain an industry of reasonable
size;

- dissemination of an Indian small-scale multipurpcse pharmaceutical
units which would produce drugs in small quantities and could be adopted
by developing countries where the commercial outlal:s of bulk drugs »
are limited;

- research on the pésai'bilitias of using jute to reinforce plastics;

- 1research and development “on cotton textiles with specific end-use
properties to enhance the competitivemess of cotton~fibre textiles
vs. synthetic-fibre textiles, including market research and testing;

-~ developnent of an integrated technology, from collection 10 processing,
for the extraction of oil from semi-desertic Balanites A. iress;

~ gtudy of four different technologies for fractionating palm oil and the
assessment of the suitability of ‘I‘.echnolog:,r according to specific
product requirements;

- redearch on the substitution of whale 011 m't;h 0il extracted from
the jojuba plant;

-~ research on an integrated coconut-processing technology that will make
use of non~fully exploited ccconut characteristics; -

-~ promotion of new processes, using conventional equipment manufactured
for the plastic indusiry, in order to convert natural rubber into
thermoplastic solid and ligquid rubbers that could be transported easier;

- study of detoxification technology for rcastor beans.

UNIDO has also proposed a work programme on the production of Fuels Based :
on Agro-Forestry Wastes in order to develop and disseminate the technology
for the pyrolitic conversion of agro-forestry wastes and low-grade timber,
40 obtain carbon, charcoal, oil and gas. It consists of the preparation
of technology manuals, case studies, applied research and development on
covertor design and on stabilization of oils of establishing a pilot pla.n't
for training.
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DNDUSTRIAL WASTES AND RECYCLING

It appeara that BCE is the UN body that has conducted most of the rasea.rch
and cperational activities in this field, as well as UNIDO to a lesser extent
though the report on trends and development in waste and recyeling, which
is being prepared in view of the forthcoming UN Conference on Science and
Technology for Development may through additional light on the activities
conducted in this field within the UN system. As it has been already
mentioned, some previous outlining work was done in a UNITAR international
meeting on the new trends and techncleogical advances in chemistry,
bio-chemistry and biological recovery, recycling and re-use of wastes and
residues and a repert on technological trends in the use and recycling of
basic resources and materials has already been predpa.red.,'by ECE.

UNIDO has established a programme for the recycling of industrial lubricants
which involves the exchange.of information on available technologies and
their promotion and improvement through research and development in existing
institutions, the search for appropriatesplanning processes and the maun
manufacture of prototype equipment for the recovery of the industrial
lubricants. fAnother UNIDO pregramme -concerns the recycling of polymer wastes
(a field that ECE has also resecarched). UNIDO is interested in the
exchange of information and documentation on existing technology and in
strengthening institutions in selected developing countries that could
undertake applied research and development and build equipment locally.

The UN Centre for Faitural Resources, Energy and Transport is ela.boi'ating a
research on recycling and substitution of mineral raw materials, metallic
residueg and substitution of metals.

The World Bank has promoted unconventional organigetional methods for the
collection of waste inputs tc a paper industry in Colombia.

Apart from these scattered examples, the ECE has been engaged in several
programnes that search productive uses of industrial wastes and by-products.
Briefly stated, these programmes include:

-~ an inventory of air pollution emissions from power and industrial plants;

- technologies for the recycling and recovery of toxic chemicals and toxic
substances;

- +the possible impact and economic uses of waste heat from thermal power pla

-~ technologies for the utilization of coal wastes during extraction and
processing; “

- policies for re-utilization and recycling of wastes;
- utilization of wastes in and by the chemical industry;

- water supply and effluent disposal.



12. . CIVIL ENGINEERING WORKS

i
The great majority of the programmes and projects in this field -
have been carried oul through labour-intensive methods, or
have been concerned with researching ways of promoting these
labour~intensive techniques through pelicies, improved tools, etce.

Since 1970, the World Bank has undertaken a major research -
and pilot implementation programme to test, 4n various developing
countries, a series of labour-intensive technologies in road
construction and civil engineering projects, in general,

including rral and feeder roads, irrigation projecits,etc. Thirty
roads, dems and irrigation cenal sites were investigated in India
and Indonesia. The research involved the review and the field
testing of a great deal of varisbles (stendards of construction
design, tools, transportation vehicles for construction materials,
relative costs of haulage by man, animal and machine; healih

and mutritionzl aspects of the workers, etc.). These operational
activities bave also been researched joinitly with ILO and will
lead to a publication in civil engineering. Pilot schemes

on the same labour-intensive basis are presently conducted with
World Bank financial loans and credits in Benin, Kenya, Honduras,
Lesotho and Mexico (see also the activities of the World Bank

in housing and urbanisation). .

ILO has began shifting from pure evaluation of labour-intensive
road, housing and irrigation construction techniques to the
application and implementation of projects. ILO is giving
assistance to the Kenya rural access roads programme (jointly
with the World Bank) and intends to implement a labour-intensive
road construction programme in Cuatemala. The ILO has also
surveyed and evaluated lately the labour-intensive building
techniques, the labour-intensive construction of irrigation works
and the labour-intensive techniques for the construction indusiry.
It expects to undertake shortly a UNDP financed research and
development project in Bangladesh in the field of irrigation and
flood control. The project is to coniribute to the development
of improved tools, equipment and techniques of comstruction which
will enable an increase in output per worker employed without
requiring a heavy capital investment in equipment, as well as
researching the requisite management systems for recruitment of
labour and site supervision.

ILO has also conducted ergonomic studies on héavy construction work
sites (Thailand), as well as a number of evaluations on the income '
distribution effects of feeder roads and small-scale irrigation schemes.

-



FAO- has been involved in a number of projects for the labour;
intensive construction of wells, small hydraulic works and
the rehabilitation of irrigation systems.



1% " TRANSPORTATION

/

Apart from a UNIDO project on ways of pre~fabricating timber
bridges, most of the work known in the field of transportation
relates to institutional and organisational methods to diminish
urban congestion through restraining the use of the urban traffic
network. One of these project is supported by the World Bank

in Singapore, and is monitored by UNEP .and the US Department

of Transport. It consists of enforcing a liéensing scheme,
applicable to central areas congested with car traffic and parking
lots. Cars that wish to transit in the licensed areas must
purchase and display the licence. DBuses and commercial vehicles
are exempted. Monitoring provides gate on travel behaviour,
traffic performance, business activity and environmental effecis.

Another Vorld Bank programme in this area involves studies of
urban transport and land use in some 12 cities. The overall
objectives are to rationalize, through pricing and traffic
prioritics, the use of road space in congested areas, to improve
the efficiency of transport companies, to reduce transport
requirements and demand, to cater for cyclists and pedestrians
who cannot afford even low=-cost public transport.



14. .

INSTITUTION DUILDING

Most of the organizations of the UN system are engaged, in one way

or other, in promoting the establishment or the strengthening of national
institutions in the developing countries since this activity is regarded’
as an essential means towards the overall objective of increasing the
developing countries capabilities in scientific and technological
research, development planning and management.

ILO, FAO, UNCTAD, UNDP, UNESCO, UNIDO, UNOST(ACAST) and WIPO, along -
with the ECA, ECWA and ESCAP, have been promoting’the establishment of
regional centres for transfer of technology and development, together
with governmental regional organizations such as the OAU, Arab financial
organizations, etc. Sectoral Centres for the transfer and development of
a particular product-oriented technology (such as, for example, food
processing) have also been encouraged by FAO, UNCTAD and WIPO, among others.
In general terms, these centres are expected to play an important rdle

in adapting imported technologies to local conditions, and to research
and develop new technologies that are also more adequate to the given
economic, social and ecological characteristics of the areas served by«
the centres. .

Fl
-

In addition to the multi-agencies undertakings, several organizations are
providing assistance to establish specialised centres, institutes networks
of institutions and other mechanisms in the developing countries. For
instance, ILO is presently studying the feasibility of creating an
international mechanism for the promotion of appropriate technology. The
World Bank has also suggested a study along similar lines. to provide an
intermational mechanism that would facilitate the access of industrialists
from developing countries to reliable information about technological
alternatives. UNESCO is assisting countries to establish centres at the
regional and sub-regional levels 1o exchange information on scientific
and technological requirements for new energy sources. A UNESCO-sponsored
Centre for Energy Heat and Mass Trensfer has been actually created for the
Asian and Pacific region.

FAO is helping the establishment of a Centre on Integrated Rural Development,
also in the Asian and Pacific area, as well as a National Food Technology
Institute in Mexico.

UNCTAD has been carrying on a large programme to assist countries in the
preparation of national technological policies and plans.

UNIDO's programme of action for appropriate industrial technology contemplate
the building up of institutional infrastructure and training progranmes,

as well as assistance to study national and international policies for the
development of science and technology. UNIDO also intends to strengthen
and/or establish over 100 technological institutes both for general-purposes
and specialized, which would contrilbute to the choice, acquisition, absorptic
application and development of new and appropriate technologies. One of’ “
these institutions would be a demonstration centre for small-scale plants
that produce building materials. In addition, with the resulis of a '
survey of indigeneous technologies in selected industrial branches, UNIDO

is to prepare a common register of global research projects to promote _
co-operative research programmes for developing such indigeneous technologies



aB well as to acsist countries in the identification of sponsors and

means of finance. In paralsl, UNIDO Industrial and Technological Informatiox
Bank is being set up to help, among other objectives, the selection of
appropriate technology. E

. /
All of these activities intend to stimulate the concern of countries abont
practical and effective research and development in the field of science
and technology.

Dissemination programmes are part of the normal activities of all the
agencies that are engaged.in appropriate technology, in the form of .
publications (manuals, guidelines, newsletters, bulletins, dechnical
memoranda ), technical cooperation services and cofisultations (meetings,
seminars, conferences, etc.). Some orgenizations, such as FAO and UNEP,
also have referral systems on specific items. Suggestions for the
establishment of a global system of exchange of information and transfer
of appropriate technology through an information referral system or through
other mechanisms, are still at the stage of dimcussions.

-
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