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INTRODUCTION

Industrial Development in the Context of the Monrovie Declaration

1. The role of industry as a dynmamic instrument of socio-economic develcopment
ha=s always been prominent in the thinking of African decision-makers. As far
back as 1971, the Addis Ababa Declaration on Industrial Develooment in Africa
adopted by the Pirst Conference of African Ministers of Industiry expressed its
faith in industrialization as a strategic element in the siructural transforma-

tion of African economies.

2. The guiding principles of the strategy for the African Region in the Third
United Naticus Development Decade, as emunciated in the Monrovia Declaration (1979)
give second priority, after self-sufficiency in food; to "the establishment

of a sound industiial base with special emphasis on the development of the
requisite national industrial and technologicil policies, capabilities and
institutional infrastructure, as well as intra-African cc-cperction in order

to permit the industrial take-off of Africa".l/

3. The Heads of State and Government of the Organigation of African Unity
(CAU) committed themselvez in the Monrovia Declaration to, inter alia, "the
development of indigenous entrepreneurial, technical manpower and technolegical
capacities" to enable the African peoples to assume greater responsibiliiy in

achieving rapid indusirialization.

UNIDO III anéd the African Industrial Development Decade

k, In response to the decision of the African Heads of State and Government,
the Thi~d General Ccnference of UNIDO (1980) recommended to the UN General
Assembly that the 198Cs be declared as the African Tndustrial Development
Decadejylrhis would enhance awareness among the African countries of the need
to accelerate the industrialization preccess; mobilise the entire African
population to participate fully in the industrializaticn effort and ensure
greater technical and financial suoport from the interraticnal community for

industrial development in Africa.

1/ Monrovia Declaration of Commitment of the ieads of State and Gevernment of
the Orgarization of African Unity on Guidelines and Measures for lMationel end Collec-
tive Self-reliance in Sociai and Economic Development fcr the zZstablishment of a New
International Economic Order (AHG/ST.3(XVI)Rev.l).

2/ 1ID/CONF.4/22, pp. 59-60.




Plangs and Programmes for Action:

5. The Couacil of Ministers of OAU in its Pourteenth EZxtracrdinmary Session
in lagos, 21-25 April 1980, formulated a Framework for A ?£7gramme of Action
for the African Industrial Development Decade (1980-1950).~ The programme of
action deals, inter alia, with industrial strategies, policies and plans;
industrial and technological manpower; development and transfer of industrial

technology and industrial co-cperation among African countries.

6. The Plan of Action for the Implementati:-n of the Monrovia Strategy for

the Economic Development of Africa adopted by the Heads of State and Govermnment
in their Second Extraordimiry Session held in Lagos, 28-29 April 1980, calls,
amongst many other things,"for the Establishment or Strengthening of natiomal
machinery for the establishment of industrial policies and instruments®,

"a consulting engineering and ma ment institution" as well as "a standards

and quality control institution”.

7. The Lagos Plan of Action also contains detailed and in wide-ranging
recommendations in the field of technology. What is important now is to
operationalize those recommendations, keeping in mind their dynamic
interrelation to the productive sectors and using the cause and effect
relationship between industrr and technology in a manner that will accelerate
the growth of both.

8. There is a close interrelationship between industry and technology in
general. Perhaps no other single branch of economic activity influences

or gets influenced by technology more than industry. Industrial development
often paves the way for the initial technological development of the country
and thus contributes to the development of skills., Further the application
of technolngy in other sectors often requires the manufacture of products

or. an industrial scale .nd may determine the technology to be adopted for
such mamufacture. Ncvhere are the ramifications of technology t{absfer

and developmeut more apparent than in the field of industny.g/

3y Organization of Africen Unity, BCM/BCO/6 (XIV).

4/ ECM/ECO/9(XIV) Rev.1, p.T1, "Prograsme Element 6.2"
5/ Tvia., p.T72, "Programme Element 6.2(ii)"

6/ ECM/ECO.9(XIV) Rev. 1, p. 58, Programme Element 3.




-

The Jjoint AU/ sium on Imdustrial Technolo for Africa

9., It is in this context that UNIDO, in co-operation with the Organization
of African Unity (OAU), is organizing the Symposium on Industrial Technology
for Africa with the aim of developing operational measures for implementing
the decisions, recommendations and action programmes embodied in the Lagos
Plan of Action in the field of industrial techrology. Tke Economic
Commission for Africa (ECA) and the African Regional Centre for Technology
(ARCT) are also collezborating with UNIDO in organizing this Symposium.

10. The three key areas of technological development that have a marked
impact on the building of a sound industrial base are:

(a) Technology policy and planning;
(b) Technological infrastructure;
(¢c) Technological co—operation.

Among them, they cover the critical aspects of the industry technology nexus
leading to action across all sectors of priority. They are the major
instruments for the development of national technological capabilities.
Identifying feasible and effective operational measures in these areas

will be a positive contribution towards fulfilling the programmes for

African technological development.

11. The Symposium will thus examine and discuss in specific terms a variety
of actions and propose those most effective, within the realities and
constrainis of the African industrial scene, in moving towards the full
implementation of the tasks ahead. The Symposium will propose methods

for integrating them into individual national technology development

policies anda plans, thus enabling African countries to identify the most
suitable starting points for action and to select the mcst appropriate
actions for attaining their objectives in the context of their own particular

situation.

12. In examining ways and means sugges.ed for operationalizing the aacisions,
recommendations and programmes of action in the field of technology,
consideration has to be given to the main elements of a technology

development and transfer programme as well as the policy elements that

need to be adopted at the national ievel in order to accelerate the procesy

of endogencus technological development in African countries. Particular
emphasis will need to be placed on the overall policy framework, infrastructural
arrangements and linkages, and development of manpower capabilities. The

documents for the Symposium present some illustrative models or options for action
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in respect of each of the other agenda items. It is hoped that other
examples and illustrations presentad by the participants during the
discussions cculd lead each »suntry, in keeping with its level and path

of developmen:, to adopt the approach most suited for effective implementation

of action programmes. Measures for promoting collective self-reliance

in the field of industrial technology through the sirengthening of
technological capabilities and ensuring they are utilized to the maximum
exteat possible in the development effort could then have a more cconcrete
basis. The promction of further co-operation among the African countiries

in the field of industrial technology in fulfillment of the recommendations
of the Lagos Declaration and Plan of Action will be discussed and appropriate
measures identified, including the role of the OAU, UNIDO and external
assistance and taking into account the variations of conditions in African
countries.

13. It is hoped that on the basis of the material provided, the discussions
and recommendations of the Symposium will be oriented towards enabling

each African country and the region as a whole to arrive at the brcad
approach and the substantive content for an action programme most suited

to local requiremeats and the devolopment objectives in view.

THE AFRICAN INDUSTRIAL SCENE

Scme baci~ facts

1. Africa's share in world industrial production now is a mere 0.9
per cent. Its shave of the Lima target amounts to only 2 per ceut.
Although this figure is extremely modest for a region endowed with
enormous natural resources and potentially large markets, the value
cdded in the manufacturing sector in the African region would have to
grow at the rate of 11.3 per cent per annum in order to meet the Lima
target. Yet, during the 20 years between 1955 and 1975. the manufacturing
value added in the African region grew only at the average rate of 7.3
per cent per jear and the overall average economic growth rate of GDP
achieved during the same period was just 4.9 per cent. Thus for each
individual country and all African countries coliectively the effort
required to reach the 11.3 per cent minimum rate of growth is immense.
Very few African countries have been able to achieve such a high rate

of growth over the past years.
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15, Sixty to Y0 pe: cent of %he labour force ari around half of ihe

naticnal output in Africa is ir agriculture; yet Africa's selr-sufficiency
ratio in food roduction and locel processing and rreservation of agricultural
produce declined from 98 per cent in 1962--1964 to 3O per cent between
1972-1974. Moreover the average annial ratve vi food production per capita
which hsd been approximately stable, fell by 1.4 per cent a year between
1970-1577. This draws attention to the complementarity between
industr.alization and the development of agriculture in Africa, which

has to be borme in mind in planning industrial development.

16. Africa's share in world output in the leading sectors of metal and
engineering products remained unchanged at 0.2 per cent tetween 1955-1970.
The share of metals and engineering products in total industrial production
seems to have declined. Africa has the lowest ratio of engineering
production to engineering imports of all developing regions. Yet the
growth rate of heavy industry bas risen by 9.3 per cent yearly while

that of light industries has increased by a mere 4.1 per cent yearly.

17. BEmployment in manufacturing has aiso grown more slowly than manufacturing
value added because of the mamufacturing industry becoming more capital
inteasive. Africa's trade in manufactures continues to be characterized

by a large and increasing imbalance of imports over expoits.

18. If these trends continue, per capita GDP in Africa will be considerably
below that of South and East Asia while the region's per capita manufacturing
output will be less than one half that of other regions.

19. There are considerable Gifferences in the state of industrialization

in Africa. Table 1 gives scme industrialization indicators for individual
African countries. Twenty-two, out of a world total of about 30, are classified
as non-"ndustrialized countr.es in which manufacturing is concentrated in

a handful of factories producing mainly construction materials, textiles,
footwear and processed fond. Another 19 fall in the middle tracket of
industrializing countries. They al<uv show marked differences in the level

of industrial activity

20. The vaiue added in manufaciuring (MVA) varies from more than three
billion dollars to a few millions, even though some figures include the
elements of the extractive and service sectors for a numober of countries.

Only in six countries does contribution of FVA to GNP exceed 20 per cent.
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In seven others, the contribution of MVA is less than 8 per cent of GNP.
During the period 1970-1976, MVA grew at widely varying rates from country
to coumiry. In Africa negative rates of MVA growih co-exist in some

countries together with rather high positive rates in others.

21. These wide differences can be.related to historical antecedentg and

time horizons ia overall development, anrd in industrial development in
particular. Yet, they alao reflect the considerable variations in endowments
of material and manpower resources. Populations vary from just over half

a million in one country tc close to eigh.y million in another. Coupled
with this, discrepances in natural resources account for the va—iation in

per capita GNP, from around US$2,500 to as little as US$100.

22. The sectoral composition of African industry is reflecied in table 2,
which lists the major industrial sectors in 22 African countries, as well
as their s':are in total MVA. Food, beverages and textiles predominate.l/
The low contribution of the industrializing industries is particularly
striking and significant in the context of self-reliance in industrial
technology.

23. Until quite recently, the involvement of Africa in industrial development
has been marginal. It was left mainly to foreign capital and to expatriates
to staff industrial enterprises. It was based on importation of plant,
equipment and even skilled manpower. It catered mainiy for urban populations
and seldom for the rural and less affluent sectors of society. African
governments had little control oa the flow of capital or equipment or the

choice of product.

Congtraints and problems

24. While it may be claimed that this unsatisfactory level of industrial
development is largely due to inappropriate actions in the past based on
certain conceptions and approaéhes that bave now come to be recognized as
inzdequate, other constraints too have played a role in limiting the nature
and magnitude of industrial development in Africa. Those imposed by the
existing international economic order as well as geopolitical and global
problems are being addressed by the Heads of State and Government and do
not fall immediately within the scope of the deliberations of the Symposium,
even though they will always influence them, particularly in connexion with
the flow of external assistance. DBut, constraints within the national and

regional frameworks must be taken into consideration.

i? It is worth noting here that some of the prodn:ts in these industries
for example soft drinks with brand names, do not seem to reflect a hign priority
need in African development today.




Tablet: Industrialisation Indicators for Individual African Countcies, by Stage

of Industrialigation, 1976

Value added in manifacturing

GNP Avesrage Manu-
annual As lacturing
Average growih rate  perceniage axports as
annuval {canstant of value Percenioge
growth rate, ‘Toul mg'::)”igy added in Percantage of GDP  of t01a)
Population P, ta 1960-1975 [(niitlions 1 ) -1976 odity suporis
Country or 8768 {milions) ’d‘éfb‘ﬁr 1w ol doliary) ;dall.my %) production 1960 1976 LY

. A. Induastrialized countries and areas

Developed

None 11 Africa

Transitional

- _‘ e e ——

* Africa
' {(south of Sahara)

Zimbabwe 6.53 550 2.4 8518/ 1352 - 144.220 16.7 24.0’—’/

B. Semi-industrialized countriqg
None in Africa




Table 1 (contd.)

Industriatization Indicators 1978 (continued)

Value added in manulacturing

GNP Average Manu-
annual As facturing
Averaye growth rate percentage exports as
annual {constany of value percentage
. ) grawth rate, Tou( . prices), added In ‘ Percentage of GDP of total
Country or srea z‘:r‘:’l‘ll:l::x‘r iigf%l’@ f, ’9060',9]5 i,;'::gf::ll fg‘[,m;ﬂﬂ;l}!_l l, ’.‘.:,50' 1978 :?g::: I‘I,(')'Ir 1960 1976 ;;“)m’"
C. Industrializing countries
Northern Africa
Algeria 16.23 990 1.8 2 027 125 9.1 20.4 10.4 13.0 -
Egypt 3R.07 280 1.5 3 329 87 5.1 40.9 20.1 23.9 24.5
Morocco 17.20 540 1.9 1 021 59 4.8 23.7 12,1 12.4 12.5
Tunisia 5.73 840 4.1 431 75 9.8 21.5 - 10.8 25.6d/
Africa
(south of Sahara)
Central African a/g/
Empire 1.83 230 0.4 89 49 5.8 31.1 5.7 22.9 23.27 =
Congo 1.36 520 2.9 93 68 8.7 46.3 8.2 13.0 8'0§/
Ghana 10.14 580 -0.2 1 973 195 3.0 33.5 9.8 24.8 1.4
Ivory Coast 7.03 610 3.5 551 78 9.9 26.13 7.1 11.8 7°0e/
Kenya 13.80 240 3.2 362 26 9.7 22.1 9.4 12.1 12.8;
Madagascar 9. 11 200 0.1 341 37 3.0 37.5 4.1 18.5 9 235
Malawi 5.17 140 4.1 105 20 12.4 23.0 5.8 13.5 3. s/
Mali S.84 100 0.9 66 11 6.4 19.9 4.7 10.9 11 ;/
Mauritius 0.89 680 0.8 99 111 2.8 33.2 13.1 19.1 11.0;/
Nigeria 77.05 380 3.4 2 395 31 10.4 11.0 4.8 7.9 0.2;/
Senegal 5.13 3%0 -0.7 491 96 5.1 46.3 12.4 23.8 21.5F/
Swaziland 0.51 470 6.8 52 103 15.0 36.4 5.3 24.1 -
United Rep. of a/
Cameroon 7.07 290 3.0 324 46 8.0 25.9 - 13.5 10.5;/
Upper Volta 6.17 110 0.7 82 13 5.6 27.1 7.9 13.8 6.0;/
Zambia 5.06 440 2.0 113 82 8.0 3J2.8 4.0 17.8 0.4~




abls i (contd. ) Industrialization indicators 1976 (continued)
Value added in manufacturing
GNP Average AManu-
annual As facturing
Average growth rate percentage expores as
annual {constant ol value purcentage
growth rate, Total prices), added in Sercentage of GDP of toral
Population Par capita  1960-1975  (milhons Per capita  1960-1976 commadity —————=—————  axportls
Country or ares {miltions] ?JEW}%T 1% of Jollars)  [dollars) ™ (%) production 1960 1976 (%)
D. Non-industrialized countrics
Africa
{south of Sahara)
Angola * 5.47 330 3.6 1682/ m2 26, 9.42 43 5,32/ 9.4%
Benin 3.20 130 -0.3 51 16 6.0~ 19.1 - 10.1 17.97
Botswana 0.68 410 6.0 16 23 5.5 13.6 8.1 5.4 vy,
Burundi 3.81 120 2.7 26 7 12,7 13.1 - 10.1 1.257
Chad 4.12 120 -1.1 45 11 2.3 14.6 4.5 3.6 3.2;/
Ethiopia 28.68 100 2.0 275 10 7.6 15.8 6.1 10.3 1.3~ 5
Equat.Guinea 0.32 330 -0.9 - - 8.5 - - - £/ 73
Gabon 0.54 2 590 5.0 105 194 - 14.9 6.1 7.4 4.8~ )
Guinea 5.69 150 0.2 - - 17.8 - - - “h/ /
Lesotho 1.24 170 4.6 2 2 17.8 5.4 - 2.4 =4/ \
Liberia 1.60 450 1.8 36 / 22&/ 12.2 / 7'6a/ - 5'3a/ 1.05/ /
Hozambique 9.46 170 2.0 314‘1/ 342 8.52) 2012 7.7 2.0l 330 i
Niger 4.73 160  -1.3 998’ 232 12.5¢  25.8% 4.4 16.4%/ 8.4%
Reunion 0.50 1 920 3.9 - - - - - - 14.6
Rwanda 4.21 110 P L 7.0 13.5% 0.7 10.0Y - o
Sierra leone 3.05 200 1.5 30 / 10a/ 2.3c 13.8a - " A 62.88-/
Somalia 3.25 ilo -0.3  25% 6% 16.8-5; 20.92/ 2.4 8.33/ 0.6%
Sudan 15.88 290 0.1 13972/ 262 1.9/ 17.02/ 4.7 972 o017/
Togo 2.28 260 4.4 63 28 6.7 30.0 7.7 10.6 3.23_/
Uganda 11.94 240 1.0 176 15 1.9 10.7 8.8 6. 3.62/
United Rep. of
a
Tanzania 15.13 180 3.0 24Y 162 652 (7.03 5.1 10.3_:_5 11.9%/
2aire 25.39 140 1.6 2107 9= 8. 21.5~" 13.2 10. 0~ 2.0
- —
a/ 1975; Ey including Botswana, Lesotho, Swaziland and Namibia; ¢/ 1960-1975; d; 1974; e/ including mining,

electricity and construction; f/ 1973; g/ mostly diamonds; h/ included in South Africa

Source: Helen Husles, "Industriatization and development: a stock~teking, Industry and Uevelopment, No. 2, 1978.
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industrial sectors in 22 African countries

13

70, wita shares in total manufacturiag

valte added (percentages)!2’

Country

. . c ampan 2/
Major sectors (with shares in MVA)=

- c/

Surundi=

United Rep.c T

Cameroon —
Congo

gyt
Zthiopia

Ghana -

Xeaya

Libya

Yadagascar

Y¥alawi

Hauritius
Mozambique
ligeria
Bwandza
Scmalia
Zimbabwe
Sudan

Swaziland

United Rep. of
HTanzanla
Togo
Tunisia

Zambia

Beverages (46), clothing (1€), metal preoducts excent
machinery (15), food (ih)
R

Focd (30), non-ferrous tasic metals {17), beverazes (12)

Severages and tobacco (20}, petroleum refining and
p: ducts (18), food (16)

Textiles (32), food (10)
Tex<iles (28), food (27), veverages (16)

Petroleum refining (15), textiles (11), food (11), aon-
ferrous bvasic mezals (11, deverages (10)

Food (1¢), transport eguirment {(11)

Tobaceco products (44}, food (1), other chemical
croducts (11)

Food (29), textiles (29)

Fooé (22), beverages (17), totaccc procucts (12),
textiles (11)

Food (61)

Food (36), textiles (11)

Textiles (2L). beverages (15), focd {12)

Food ané beverages (89)

Food (&9)

Food (12)

Textiles and clothing (27), food (21), bveverages (34)
Wood, wood products and furniture {57), fcod and

veverages (237)
Textiles (22), fcod (21)

Textiles (37), beverages (33), food (29)

\

Food (19), industrial and other chemical orcducts (13)

Beverages and tobacco srodunts {ul), food {1k)

a/ Mejor sectors defined as accounting for at least 10 ner cent cf

total VA (167C).

b/ Precise sec

tor definitions are based cn the ISIC classificaticn.

¢/ Refers to shares of outsut.

\iadhalal

Al hadt) oy

, (LMI20/7013.01T)

Recent “ndustrial levelsotrment in Alrica
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In general, like all developing countries the major probiems of African

countries mainly relate to:

(a)

(b)

Lack of a well—developed industrial environmenti. 1In most African

countries, industrial technology is still part of an imported culture.
Industrial development is generally at an embryonic stage. It lacks
sufficient basic facilities such as fiscal and tax incentives on the
one hand, and tke energy and infrastructural services to encourage
investment by entrepreneurs on the other. No substantial sector of
the community has a vested interesi in industry. The establishment
of industries has largely been in the hands of foreign elements using

their technologies and personnel.

Inadeguate industrial planning, programming and evaluation. In most

African countries, local technological institutions, where they exist,

are generally not called upon, nor do they succeed in seeking to play

a significant role in development. There is, nowadays, an increasing
movement in Africa towards establishing national technological institutions
and developing various indigenous technclogical expertise for initiating
industrial projects and programmes. Yet, there is nevertheless a lack

cf evaluation systéms for assessing on-going sroduction, market and

technological trends; identifying chanhges arising from revised

naticnal and sectoral plans; and providing technical informa-
tion and data required for assessing short- and long-range
industrial and economic trends of the country and the

changing needs of industry. There is little systematic effort

to analyse past successes and failures in depth and to learn from
them.

lack of well-defined national technology nolicies and plans. Only

very little atiention has so far been given to preparing technology
plans and programmes as well as determining the technological man-
power required to implement the industrial and economic plans at

the overall, sectoral, and even sub-sectoral levels. This is directly
related to the fundamental issue of development strategy of the couniry

and its efforts to seat new development alternatives.

8/ See document Action in the Field of Tecnnology Policy and Planning
in Africa (ID/WG.332/2) prepared for the Symposium.
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and technological research and development. Also related to this

problem is the lack of a national system in most African countiries
capable of the economic exploitat:i:zi of industrial and technological

research and develooment results. Accordinzs to "Science and

Technology in African Development'', there are 355 industrial
research institutions in Africa. While in some countries,

some of these institutions fulfil important functions, in most
countries where they exist, their role is still limited, excluding
especially such areas as technological planning and forecasting,
project 1dentification and evaluation and project and engineering
design, and implementation. It is in these stages that the basic
decisions concerning design, development er selection of

appropriate technologies are made.

Underdeveloved national machineries and institutions for the selection
A

evaluation, acquisition and transfer of industrial technologv. In

their efforts to industrialize, African couniries have been relying
heavily on imports cf technology, almost whoily, frem developed
countries. In spite of this dependence, African ccuntries, on the
whole, lack the machinery and institutions feor the selection,
evaluation, acquisition and transfer of industrial technclcgy. They
are therefore in a weak negotiating positicn due mainly *c their

lack of sufficient and precise information on various aspects of
technology transfer. Africa still lacks machinery for developing
capacities and capabilities for absorbing and upgrading technologzy.

It consequently has to resort to massive imports of equipment connected
to large turtkey projects which essentially involve the purchase of
the products of off-the-shelf technology and know-how with little or

no involvement of national elements and no acquisition of technological

know-how or accumulation of experience.

9/ UNESCO document SC/CASTAFRICA/3, para 62.
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(f) Inadequate allocation of funds. While African ccuntries have

invested significant funds, both from local and axternal sources,
in establishing industries, an almost insignifi:ant amount has
been allocated for develoving the necessary technological capa-
cities, manpower and institutions to ensure not only a smooth
operation of these industries but also their integration in
economic development. The importance of long-term investment
required for acquiring the software of technological activities
and institutions has not been recognised by decisien-makers in
most African countries. PFunding has been mainly allocated for

hardware and materials.

(e) .Shortage of *echnological manpower. The shortage of skilled technological

manpower has placed serious constraints on develcpment. There is

a general lack of correlation between skill requiremenis and the
training provided. The present educational system does not.permit
an appropriate development for technologists. Universities need

to take practical measures to diversify their course options so as
to reflect the actual needs of the eccnomy. Many African countries
do not have adequate training facilities to train technicians. This
has resulted in shortages of, for instance, fitters, machinists,
welders, electricians, carpenters and pattern-makers, required
especially for industrial production, quality control and for the
installation, smooth operation and maintenance of industrial
machinery and equipment. The limited number of technological
personnel, especially high-level personnel, contimes to migrate
internally to the commercial and business communities or, worse still,
to other countries, particularly industriaiized ones where better
conditions exist. In terms of the number of scientists, engineers
and technicians, a major?ty of African couniries possess only about
a half to one third of the corresponding numbers (per size of
population) in Asia and only one thirtieth of ihose in Zurope.
Further, only a few African countries have so far achieved the
target laid down for the Second Unitea lations Development Decade
in the World Plan of Action (200 research workers per 1 million
inhabitants by 1980).19/

19/ See tables in document on Industrial Technology Manpower in Africa
prepared for this Symposium.
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Lack of suitable indusirial and technological informaticn systems.

In most African countrizs, there is a general lack of industrial-and
vechnological information, data and statistics, without which planning

and forecasting the developmenti of relevant sectoral and national

targets is impossible. To a great extent ilLe weakness in most
African countries in the area of technology policy formulation,
planning, programming and institutioc.al development is a reflection
of the weakness of the industrial and technological information
strunture and expertise. The problem is particularly acuate with
regard o knowledge and information on altermative sources of
technology and the existence of altermative technologies in various
fields. At the national level, there is little information on the
existing technological capability of the country, ia terms of both
manpower and institutions. At the subregional and regionmal levels
there is a lack of information channels for the dissemination of
the achievements in various technological activities; although
there have been some attempts to communicate with similar regional

institutions at the sectoral level.

The need for co—ordinated and effective externzl assistance

26. Although the external assistance for Africa in technological development
falls far short of her needs and what is her due, it is even doubtful
whether whatever assisiance that has been accepted has been given to the
right project or has produced optimal results. ore often than not, the
assistance has been proposed by the donor, rather than given in response

to a well-defined need by the recipient. The institutions administering
aid do not always succeed in making the best use out of it. A well-defined
national policy for development would contribute greatly to improving the
benefits from external aid and would, in 211 probability, generate

more assistance. While the disadvantages and inequities of foreign
technology (and capital) transactions have row come t¢ be analysed and
generall: appreciated, little systematic attention nas been paid in

Africa, or indeed elsewhere, to optimizing the benefits of external
assistance and minimizing whatever adverse effects it may have. Generally
speaking, Africa needs a clear strategy in accepting and administering
external aid. Since this will probably continue %+¢ play a prominent role
in development and in industrial techaology in particular, the subject is

11/

dealt with in a separate document ~

11/ See the document on External Assistancu prepared for this Sympiosium
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SENERAL CONSTDERA TIOKS

2l The application of science and technology for development is a means
to a- end, the end being the development goals of each country.lg/ To
acl _eve these goals the patiern of industrial 3development, as outlined
above, would need to combine a rapidly growing modern industrial sector,

side by side with a sound and efficient decentralizea indus*rial sector.

Concomitantly, the pattern of industrial technologies to be applied should

combine the access to, and the application of, modern and large-scale
technologies, with the use (after upgrading, if need be) of technologies
more suited to the requirements of the decentralized industrial sector.

Only such a reoriented pattern of application of science and technology

can enable accelerated industrial growth of a nature consistent with over-all
development goals and the achievement of the Lima target.

28. Thus the vital need for integrating science and technology in economic

and social development through linkages with development goals is, in a

sense, more important and fundamental than the mere consideration of

mechanisms to be employed to promote transfer of technology and technological
development. A key element in the process of integrating industrial technology
with industrial development is the stimulation of interest and the sensitization
of all partners and decision-makers in the process of industrial development.

It is largely through such integration, both conceptually and in practical
terms, that the application of industrial technology can make the most

effective contribution to industrial and econemic development.

29. It is largely within the framework of such basic considerations

that science and technology can be applied realistically and effectively.
To promote such application of technology, three major elements have Leen
identified for the purpose of national and international action. First,
the linkage of technology to industrial development, and through industrial
development to overall develooment goals, will be saccessful only in the
context of the formulation of relevant policy measures by the nationeal
governments; technology policy and planning therefore become important
elements. Second, the development of technological capabilities in ezch
country is a prerequisite for the selection, acquisition, adaptation,
absorption or development of industrial technology. This involves, among

other things, access to relevant information, the building vp of technological

12/ See the document Action in the Field of Technology Policy and Planning
in Africa (ID/WG.332/2) prepared for the Symposium.
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institutions and the training of industrial and izchnolegical power.
Another element is the appropriate choice of technolocgy, since inappropriate
choice will not omiy be expensive but will also distort the pattern of development.

-

30. In fact, it is in the area of policy and planning, manpower and
institutions for industrial technology that the core of the discussions
of the symposium lies. Each of these key areas is dealt with in separate
documents,

31. With the wealth of conceptual studies of the problems in hand and

with a target clearly defined ty the Monrovia and Lagos Declarations, what
is needed now is action. The discussion will no doubt help to identify
possible alternatives for feasible and meaningful actions that could be
started now, within a well-defined framework of what should follow. Many
promising initiatives have failed in the past because interest has waned
too quickly and the quest for quick results has overshadowed the imperatives
of long-term action based on a solid foundation. There is an obvious need
for planned and integrated action within the limits of the availability of
resources, the time span envisaged and the degree of political support.

32. PFurthermore action must not be spread too thinly across the board.

There is no choice but to be seiective and to set priorities; what those
priorities are will be the choice of each country. This is the most crurial
part of the exercise and it merits the maximum possible attention and careful

consideration.

33. Finally, it is important to make a distinction between science and
technology. Science is the "know-why'" and technology is the 'know-how'".
Over the last few centuries industrialized countries have achieved a
very close and fruitful link between the two. This is not yet the case
in Africa. In fact, the establishment of this effective twinning will be
one of the hallmarks of development.

34. The working documents of the symposium present each of ihe topics
to be considered; but they offer no ready-made solutions. They simply
describe the problem in what is hopefully a meaningful way, relevant to
action. They indicate points for discussion and outline some options.
The wealth of experience of the participants will clarify wnat each of
them entails, its prerequisites, and its chances of success or failure

in Africa today. Other options for action will no doubt also be proposed
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and reviewed. 1 is felt that this will Lelp each African state to
decide, in the light of the discussion and its specific conditions
on the course of action to take at the national, subregional, regionmal

and international levels in achieving the aims of developing

industrial technology. The African and international agencies will,

by the same token, be better placed to structure and implement actions
in support of African national and regional programmes in developing
industrial technology capabilities in the continent.

AN APPROACH TO ACTIOR-ORIENTED PROGRAMMES

35 The wide-ranging actions recognized by African governments to be
recessary in the field of technology call for a systematic appioach
which should correspond as closely as possible to the specific African
conditions and the priorities arising therefrom, The major elements
of such an approach could be identified througr a broad exercise in
matching the demand for industrial technology in Africa with the
available supply, in order to locate those key areas of action which
will have a maximum impacti,

36. The demand for industrial technology and technological products

is wtimately decided by the development goals of the country. Technology
policy is a derivative of the industrial development strategy, which
itself has to be derived from the overall development goals of the

country.1l/

37. The piiorities of industrial development in Africa have been
identified and approved in Monrovia and Lagns. In almost every one

of the sectors identified,lﬂ/ the range of technological options, in

1}/ 4/CONF.21/BP/UNIDO

uy viz. Food and agricultural industries, building materials and con-
struction industries, engineering industries, metal industry, chemical
industry, forest-based industries, energy industries.
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products or technologies 1is remarkatly wide in Africa today. Not many
African ccuntries are historically committed to particular technologies.

This is an advantage as well as a potential point of vulnerability.

38, It is necessary for the African govermments to take note of the
technological options available in the priority sectors. Some illustrationms
are provided here in this regard. In the foodi industry sector, a number of
options are available in the areas of preservation, processing and packaging
including several technolcgies available in the African region itself

in the form of traditional methods which could be upgraded and provide more
viable alternatives in terms of local consumer preferznces than tlkose
imported from abroad incorporating different life-styles. In the agro-
industries sector, wide choices are possible in the field of agricultural
implements and machinery and in the processing of agricultural

products as well as of livestock and fisheries. 1In the case of pesticides,
while formulation =27 technical ingredients could be undertaken, the
feasibility of using local materials, such as pyrethrum, could be explored
simltaneoucly. In regard to fertilizevs, while the manufacture of
synthetic fertilizers would call for large-ewcale plants and correspondingly
large-scale majkets, the manufacture of fertilizer mixtures could be under-
taken locally and the use of natural fertilizers, such as biomass, could be
increased, While a number of traditional technologies in the field of
agro-industries could be improved, export-oriented technologies may have

to be adopted for the processing of export crops, such as cocoa and palm,
In regard to engineering industries, the areas of concern in the beginning
are more likely to be maintenance, repair, metalworking and manufacture

of tools, implements and spare parts. Here again, there is ample scope

for technological choices and these have to be exercised in such a manner
that the engineering industries provide the skills necessary for technological
development and also enable the gradual disaggregetion of technology or
equipment packages. In the field of amall-scale industries, the size of

the markets for certain products in several African countries is such

that small-scale units will be the only viable option and the question

of shnosing between large and small-scale industry units may not arise.

Such "™non-competing" groups of small-scale industries can be identified
and promoted. In the field of energy, in view of the distances and terrain
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to be covered and the limited demand for electrical energy in the initial
years of development, aini hydro generzating units may present a viable
alternative and sometimes the only method of providing electrical energy

in certain areas,

39. While the demand for technslogy is identified for each of the
priority sectors within the development strategy of the country and the
product mix derived from the desired life-style and co~sumption pattern,
investigation on the supply would need to cover the countryf®s stock

of institutions, manpower, information, experience, know-how and infra-
structural facilities that together form the capacity of the country to
select products, technology and equipment wisely, to control effectively
their inflow and to stimulate the widest possible utilization of endogenous
creativity and traditional technology. The above is essentially a
transdisciplinary task which calls for an integrated systems approach
involving all institutions and individuals taking part in implementation.
Isolated, unco-ordinated action, as well as action without at least a
framework of basic guidelines, if not a plan, would not lead to the
desired goals. It is realized that the pattern of joint multidisciplinary
action is without strong historical roots in developing countries. It
will call for patient determination and mutual understanding and respect
on the part of all involved.

40, With this approach in mind, the documents presented for discussion

of each item of the agenda have attempted a rough diagnosis of the common
features of the African industrial technology scene, looked into past
experience and present problems and sketched some models and options for
action in enhancing indigenous capabilities in industrial technology, both
in the long- and short term perspectives. The main ideas for iumediate

action which emerge are briefly summarized here.

41. 1In the field of industrial technology policy and planning it is
realized that it may not be possible to embark immediately on the drafting
and implementation of comprehensive technology plans. Yet, every country
should have a basic "tool box" of policy guidelines and ongoing prograzmes
in industrial tachnology matters,
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42. By way of immediate iasks, the initial step in technology planning

camnt avoid being one of collecting and bringing together an aggregate

of relevant programmes in specific sectors., In regaxd to technulogy policy the
first priority would be to integrate such a policy with the btasic

development strategy end the monitoring of action at {the national

level in close association with development policy-mmking.

Tn addition an assessmant of both the existing technologicel

policies and the ostensibly non-technical or implicit
policies, such as the relevant fiscal, monetary, trade and industrial

policies should be made in order to see how far they are consistent with
the objective of technological develomment and the overall development
objectives, The field of tachnolozy imports may require special watck
in regard to both technologies and equipment in order to see that such
imoorts contribute to the growth of production and the fulfilment of
development 6bjectives. Since, as of rnow, most industrialization programmes
in Africa are based on import of technology or equipment, the need for
monitoring this activity cannot be overemphasized. At the same time
formulation or review of policies for promoting endogenous technological
development and the use of endogenous technological services should be
initiated. Several African countries still have a fairly wide margin

of choice in their stretegy for industrial and technological development
and this choice should be exercised effectively to avoid the pitfalls

that other developing countries have faced in the past,

43. A good deal of the nalional and regional information resources for
industrial technology are as yet unidentified, their stores and data
bases meed to be upgraded, access to them rade easier and their linkages
strengthened. The nucleus of an industrial technology information system,
no matter how small or unsophisticated, ic needed in every country to
cater for the very specific needs of technological development. It has
to be mammed by professionaily-qualified information officers with an enterprising
approach in contacting end users and encouraging them, by successful
performance, to sezk information and to use it in decision-making. Some
effort towards building a technological intelligence capability in the
country is also needed. Both 1long and short-term action are required

including a clear definition of needs, strong and effective relations with
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users of information and developing a capacity for handling and processing
technological information. The immediate demands for informatior in the
fields of industrial and technological development are such that the first
priority has to go to mission-oriented information tasks to help policy-
makers, enterprises and research institutions particular.y in the field

of selection of technology, which provides the starting point for

industrial development actions. This would necessitate, inter alia,

close links with UNIDO's Industrial and Technological Information Bank (INTIB)
through the provision by eaca African goverrment of a national counterpart

to liaise with INTIB and identify immediate and practical needs of each
country in this field.

44. Industrial technology manpower is in particularly chort supply in

Africa. Education and training are ultimately the basic solution to this
problem, However, a certain flexibility in the approach of existing
educational and training institutions coupled with adoption of unconventional
and immovative methods of training in particular, could provide a measure

of the quality and quantity of skills needed in thic field. Both. long

and short-term actions are needed. Particular attention has to be paid

to a number of skills and capabilities required for the selection, acquisition,
adaptation and development of technology. Specific short-term training
courses using the existing institutions to the maximum extent possible may
be required. Considerable use will have to be made of the instrument of
co—-operation among developing countries so that they complemen* each other
in providing training =nd education facilities. Multidisciplinarity dictates
that much stroager links have to be established between the various
educational, training and production elements both within the govermment

and the business commmnity. This is best done around specific tasks in

the upgrading and reorientation of existing manpower as multidisciplinany‘

teams in group training courses.

45. Several African countries have some technological institutions which
vary in their functions and effectiveness and suffer from many handicaps.
Although new institutions for industrial technology will no dcubt be needed,
appreciable progress could be achieved by enhancing the capabilities of

existing institutions and relating them organically to the execution of the
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industrial technology functions inthe country. Betier linkages between
the institutions in different disciplines, the identification or
establishment of 'centres of excellence' could go a long way in satisfying

the most urgent needs in national industrial technology development.

46. A talanced approach to institution building would call for an
appro2.h which looks at the functions or services which the institutions
represent rather than at the institutions themselves, In this way, it

is possible to see to what extent ithe technological functions and services
required have an institutional basis in the country and what the gaps,
definitions and redundancies are. A check-list for this purpose is
suggested, lj/ The institutions themselves should be designed and linked
to operate as a technological system with corresponding links to the
productive sector, A multidisciplinary arproach may have to be adopted
increasingly with reference to specific major R and D goals around which
mission-oriented R and D projects should be built. The institutional
requirements in the field of technology accuisition would require further
examination. All this calls for a new approach to the overall question
of institution building for industrial and technological development.
There is plenty of scope for regional action and co-operaticn among

developing countries in this regard.

47, It is obvious that in all these areas intra-African co-operationm

is imperative for achieving rapid progress on the national and continental
levels, Rather than dwell on the mechanisme for further co-operation, per se,
which have already been identified and are fairly well kmown today, it

would be more beneficial to dwell upon the areas of such co-operation

and the desirable modes in each aspect of the major elements of strategy
considered above., A more systematic approach to co-operation and collective

self-reliance is suggested in the document on this subject.

48, External assistance in industrial technology will continue to be of
considera'le value to the majority of African countries for some time
to come, It is cdoubtful whether the maximum possible use has been made

so far of such assistance or that new sources have bheen tapped to the

15/ See document, Industrial Technology Institution-, Table 2, prepared
for this Symposium.
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maximum of their potential. There is 3as yet no clear strategy for
integrating external assistance with natiomal effort. The main

outlines of such a strategy would indicate the prime importance of

defining national needs and particularly their order of priority: being
well-informed onthe capabilities and interests of the donor; skilfull

and careful negotiation of the extermal assistance programme,; making a proper
assessment of the cost to the recipient and careful monitorirng and
implementation of the programmes. & document on this subject highlights

the above considerations.

49. Pinally, UNIDO's present and forthcoming activities in :he field

of industrial technology, as approved by its governing bodies, as well
as their historical antecedents have been outlined in a cdocument. ts
services in this field, interrelated with the other aspects as well as
the overall strategy of industrialization would continue to be available
to support national and regional efforts in building African industirial

technological self-reliance,

50. The deliberations of the Symposium, it is hoped, would enable: —

(a) each African country to decide to adopt at least a minimum programme
in the field of industrial technological development and formulate
the contents of such a programme (for which important elements and

illustrative models are before the Symposium); and

(b) the African countries individually and collectively, to monitor the
action taken in the implementation of the Lagos Plan of Action and

other relevant inter-governmmental decisionc in thic field;

The UNIDO secretariat wonld continue to provide assistance, as required,
in both these respects,







