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Part One 

ANC Conference Proceedings: 

Towards a Technology Policy for 

South Africa 

  

edited by Ania Grobicki, Conference Convenor 
  

Introduction 

I ssues relating to technology 
do not yet have a high profile in 
progressive politics. The shortage 
of technically qualified people in 

South Africa, linked to the poor 
quality of education; environmen- 
tal problems; electrification; the 
role of the large industrial corpor- 
ations; these are all topics which 
are occasionally raised, but not 
dealt with in a systematic manner. 
No democratic society can afford to 
leave technical decisions in the 
hands of technocrats, since they 
often affect the quality of life of 
large numbers of people. A coher- 
ent and democratic approach to the 
development oftechnology policy is 
required. 

The questions which the ANC 
Interim Science and Technology 

Group are asking include: what kind 

of structures are needed to affect pol- 

icy decisions? Should community 

groups and trade unions be involved, 

and if so, how? How can the needs of 

industrial development and environ- 

mental regulation be reconciled? 

What steps must be taken to build a 

strong indigenous technological 

base? At this crucial stage in South 
Africa’s history, it is important for 
the ANC to begin to frame a possible 

policy within which these questions 

may be contained. 
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ANC Conference Proceedings 

*The Interim Science and Tech- 
nology Group was formally set up 

under the ANC’s Political Commit- 

tee, and mandated to gather 

information and advise the NEC on 

forming a science and technology 

policy for a non-apartheid South Af- 

rica. The ISTG organised this 

conference on 24 November 1990 as 

a part of the process of discussion 

and consultation. Much of the day’s 

proceedings comprised eight work- 

shops, each addressing a particular 

issue relevant to a science and tech- 

nology policy. These were: energy 

policy, environment policy, new 

technology, rural technology, indus- 

trial restructuring, technical 

education, research and develop- 

ment, and democratic policymaking 

structures.” 

  

2 

The objectives of the conference 
were formulated as follows: 

1. To bring together 

supporters and members 

of the ANC who have an 

interest in these issues. 

2. To develop an agenda 

of areas of technology 

policy which need to be 

urgently addressed . 

3. To define structures 

within which technology 

policy can be debated 

and decided . 

4. To work out how best to 

build up capabilities for 

dealing with issues of 

technology policy within 

progressive organisations. 

A small group of scientists and engineers who are also ANC Members 

came together to produce the position paper on Science and 

Technology included in this volume, which was made public in 

October 1990. 

* % Many Conference participants and speakers are not ANC members. 

Hence the workshop papers included in these proceedings cannot be 

seen as in any way reflecting ANC policy. They represent merely , 

the first step in a democratic and consultative process of policy 

formulation in which issues are openly discussed and publicly 

debated. 

* %k The policy papers included in Part Two were presented in plenary 

sessions at the Conference. These do not represent ANC policy. 
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Towards a Technology Policy for South Africa 3   

5. To bring together 

industrialists, unionists, 

academics, and politicians 

to discuss aspects of 

science and technology 

policy. 

When looking at the process of 
policy formulation, it is important to 

begin to engage with the existing 

structures, to analyze flaws and to 

grasp the possibilities for change. At 

the level of the state, the structures 

that shape technology policy in this 

country at present are extremely 

fragmented. Technology is dealt 

with by the departments of Trade 

and Industry, National Education 

(Science Planning Directorate), 

Mineral and Energy Affairs, Envi- 

ronment Affairs, Water Affairs, 

Transport and Public Works, and 

Agriculture. There are a number of 

councils which are relatively auton- 

omous, but hugely influential in 

decisionmaking around science and 

technology. These include the Coun- 

cil for Scientific and Industrial 

Research (CSIR), the Foundation for 

Research Development (FRD), the 

Council for Mineral Technology 

(Mintek), and the Atomic Energy 

Corporation (AEC). There are also 

the parastatal organisations such as 

Eskom, Sasol and Iscor, which were 

established as part of a government 

strategy to control certain technical 

sectors. 

Following the success of this 
Technology Policy conference, the 

ANC Interim Science and Technol- 

ogy Group has gone on to begin a 

detailed critique of the state’s indus- 

trial strategy (emanating from the 

Department of Trade and Industry) 

and its science policy (emanating 

from the Department of National 

Education). We have also estab- 

lished commissions in each of the 

areas covered by the conference 

workshops, as well as in electronics, 

telecommunications and informa- 

tion technology, mining and 

minerals, water resources, and ur- 

banisation. There are now 12 

commissions in all. 

We believe that the estab- 
lishment of a future Department of 

“Research and Technology” or 

“Science and Technology” (as out- 

lined in the commission on 

Democratic Policy-making Struc- 

tures) is an important task in 

developing a new South Africa. 

When technology remains on the 

margins of discourse, its hidden 

power can be turned to undemocratic 

purposes. In embracing technology 

we can render its use fully demo- 

cratic and turn it to the service of all 

the people of South Africa. 
  

You can Contact the ISTG by 

writing fo us af: 

P.O. Box 27862 

Yeoville 

2143 

  

ANC Interim Science and Technology Group



Energy Policy 

  

Speakersl 7 Anton Eberhard 

Jaap van Deventer 

While there is no shortage of 
energy in South Africa, its dis- 
tribution is highly skewed. For 
example, South Africa produces 
half of the electricity in Africa but 
two-thirds of its own population do 
not have electricity and rely either 

on wood or other costly and incon- 
venient fuels such as coal, paraffin, 

gas, candles and batteries. 

The changing political and econ- 

omic context in South Africa makes 

the development of new energy 

policies urgent. There is a growing 

political demand for more equal ac- 

cess to affordable infrastructure and 

services including electricity. The 

provision of adequate housing and 

electricity to all is also seen as an 

important aspect of an economic pol- 

icy which seeks to stimulate growth 

through redistribution. 

The workshop participants 
agreed that the key energy policy 

issue is the provision of power for 

growth through adequate and affor- 

dable energy for all. 

The workshop was informed 
about a comprehensive and large re- 

search project, based at the 

University of Cape Town, which 

would address these issues. The de- 

velopment of an integrated energy 

policy is a complex process which 

relies on an understanding of a 

range of related areas. For example, 

anational electrification programme 

will need to link into a national hous- 

ing policy. It would require an 

understanding of the significance of 

the electricity supply industry which 

plays an enormous role in the econ- 

omy in terms of assets, capital 

requirements, foreign debts and em- 

ployment. Another example is rural 

areas where a large-scale afforesta- 

tion programme would require an 

understanding of land and rural de- 

1 NB: Workshop Summaries are a summary of the views of all the 

participants, not only of the speakers. 
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Energy Policy Workshop 

velopment policy issues. It is thus 

important that research is under- 

taken around these issues. 

T'he objective of the project is to 
identify and clarify critical policy is- 

sues and to develop a coherent 

framework which could be used as a 

resource in the formulation of energy 

policies which would enable the pro- 

vision of adequate and affordable 

energy supplies for all South Afri- 

cans. 

The sectors to be studied in- 

clude: 

s Demand projections for 

underdeveloped areas 

m  Energy for rural development 

s Energy and small-scale 

agriculture 

s Domestic energy supply 

options in rural areas 

m Afforestation and woodland 

management 

m  Domestic energy supply in 

urban areas 

s Energy and informal sector 

production 

n The electricity supply industry 

m  Energy efficiency and 

conservation 

s Energy and environment 

m  Energy linkages in Southern 

Africa 

a  Electricity generation options 

s Energy and mass 

transportation 

m Investment requirements 

m Pricing 

m Institutional analysis 

The research project will lock at 
each of these sectors and integrate 

them into a coherent policy frame- 

work. 
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Environmental Policy 

  

Speakers: 

Henk Coetzee 

I t is essential that an ANC gov- 
ernment take the responsibility for 

correctly managing the Economy/ 

Quality of Life/ Environment sys- 
tem. The situation today is that we 
are paying environmentally for 

past irresponsible political and 

economic decisions. We must 

therefore decide to face these is- 

sues now, however painful and un- 

popular this may be rather than 

risk creating a more serious prob- 

lem for future generations. 

An environmental policy must 

involve economic issues and policies 

concerning population. The latter 

concerns not merely the overall 

numbers of people, but also con- 

sumption patterns of the rich versus 

the poor. Economic considerations 

include rural, agricultural and in- 

dustrial policies. 

Poverty and overpopulation, the 

lack of education and social aware- 

ness, and unrestrained 

industrialisation are elements 

which have previously combined to 

the detriment of the environment. It 

Science for Democracy 

Graham Noble 

follows therefore that the conflict be- 

tween industrial and economic 

development and care of the environ- 

ment must be acknowledged. The 

way out of the vicious circle is 

through democratisation. 

Environmentally-friendly tech- 
nologies must be identified, 

researched and implemented. How- 

ever, the material needs of poorer 

people must be taken into consider- 

ation. An example: if coal scrubbers 

were fitted to all thermal power sta- 

tions, the price of electricity may rise 

out of the range of significant num- 

bers of people. Impact studies must 

be done prior to implementing tech- 

nical change or development 

projects. Both environmental and 

social implications should be ad- 

dressed. 

There are opportunities for envi- 

ronmental friendly exports - indeed, 

strict regulations are being imposed 

by some major markets (e.g. EEC & 

US). The aggressive taxation sys- 

tem needs to be reformed, and a 

pollution tax introduced so the pol-
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luter pays for cleaning up. This re- 

quires government intervention (by 

a body with teeth) funded from taxa- 

tion. 

Environmental damage to rural 

areas due to overpopulation and re- 

sulting overgrazing and injudicious 

farming practices should be identi- 

fied, and environmental 

management should be a part of the 

land reform initiative. 

We should aim for an integrated, 

and therefore flexible, environmen- 

tal management policy. This will 

cover all changes in land use, indus- 

trial and agricultural. 

T'here is existing environmental 

legislation, but it is fragmented and 

inefficiently managed/maintained. 

It needs to be pulled together and 

reviewed. 

  

Recommendations 

s The Environment should 

enjoy constitutional 

protection. 

s Worker participation is an 

essential part of the 

democratisation process. 

m A pollution tax should be 

introduced. 
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Environmental and social 

impact studies are essential. 

Public education and open 

access to information is 

essential to the workings of 

policy.



New Technology 

  

Speakers: Brian Clark 

Pieter Burger 

High priority technologies 
now are information technology, 
biotechnology, new materials and 

advanced production technologies. 
All of these have the potential for 
major breakthroughs, and for a 
broad impact on society. 

Developed economies tend to 

have a multifaceted approach in 

their technology push. Research is 

done across a continuum of topics, 

with long-term objectives being the 

principal focus. Developing econ- 

omies, on the other hand, tend to 

have a problem solving approach. 

Due to the limitation of resources, 

research is often focused on specific 

areas, with short-term objectives. 

For instance, in South Africa the 
debate around new technologies can- 
not bedetached from urgent national 
priorities: education, employment, 
urbanization, health care and rural 
reconstruction. These priorities 
necessitate the development of “in- 
wardlooking” technologies for 
housing, transport, energy, water 

and the environment. 

At the same time South African 
industry needs to be export oriented 

and competitive in world terms. This 

can only be achieved by finding spe- 

cific niches for high quality exports 

in new technologies and in minerals 

processing technologies. The devel- 

opment of novel applications can 

also be regarded as new technology . 

It was pointed out that for this to 
be achieved, access to new technol- 

ogy from developed countries was 

essential, and that the technology 

can thenbe adapted to South Africa’s 

needs. However, this process will 

only be successful if the skills exist 

to make use of the technology, which 

implies that training agreements 

must be built into contracts. It is also 

important that the technology im- 

ports can be made without any 
export restrictions. Here the state 
could play a role in the bargaining 
process, by providing information 
about previous agreements and by 
backing the South African company. 
It may be helpful to institutionalise 
the process of technology transfer, to 
ensure the best conditions. 

  

Science for Democracy 

¢



Towards a Technology Policy for South Africa 9 
  

Importing plant and equipment 
may in effect be importing old tech- 

nology. There is more risk involved 

in importing technology closer to the 

research stage, but at the same time 

there are also more benefits. Here it 

is even more important that the ex- 

pertise should exist to understand 

the technology, otherwise there is 

the danger that imported new tech- 

nologies may not be applicable or 

useful in South Africa . 

Enabling new technologies 

which are of most importance in 

South Africa are telecommunica- 

tions, minerals processing, 

biotechnology, food technology, new 

materials, and organisational tech- 

nology. The basic question is not 

whether South Africa needs to invest 

in these technologies, but how. The 

choice can perhaps be made by ident- 

ifying niches in the export markets, 

and then choosing the technologies 

which those niches require. 

The way of deriving maximum 

benefit for society from developing 

new technologies is by ensuring the 

intellectual property rights to the 

technology, together with maximum 

disclosure. There needs to be a wide 

spread of protective rights, which 

will give strong incentives to new 

developments and adaptations in 

products and processes. An enabling 

environment for innovation must be 

created. 

A balance needs to be found be- 
tween investment in new 

technology, and in the “inward-look- 

ing” technologies that are needed for 

development. In both cases, a prob- 

lemsolving approach is necessary, 

choosing a specific technology to 

achieve a specific objective. The 

funding of research across a broad 

spectrum is not a realistic approach. 

The new technologies imported and 

developed must provide products for 

the export market, and must also 

integrate into the development 

needs of the country. 

    

Recommendations: 

s Technical training is 

essential to develop new 

technology and to make the 

best use of imported new 

technology. 

s« A wide spread of protective 

rights over intellectual 

property must be ensured, to 

provide an enabling 

environment for innovation. 

s The emphasis in the export 

market must be on high 

quality goods, concentrated 

in specific niches of the 

market. 

a The state should advise on 

the importation of 
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New Technology 

technology, to ensure that 

agreements are reached on 

good terms regarding 

training and export licences. 

m Research into the new 

technologies of information 

technology, biotechnology, 

new materials, advanced 

production technology and 

minerals processing must be 

funded, in the specific areas 

which may be useful in 

providing products for export 

and for domestic 

development. 
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Rural Technology 

  

Speakers: Rob McCutcheon 

John Abbot 

Mr Abbott considered 
priorities for rural development, 
and stressed the need for an inte- 
grated policy which would combine 
agricultural development with use 
of local resources to create jobs on 
a large scale. This would only be 
achievable through a new institu- 
tional framework agreed by demo- 
cratic participation both in 
decision-making and implementa- 
tion. An important principle to rec- 
ognize was that appropriate 
technology did not mean lowlevel 
technology. This was especially the 
case in the area of communica- 
tions. 

Prof McCutheon returned to 

some of these themes in his presen- 

tation, and emphasized that 

economic growth of the rural areas 

depended on productive employment 

creation. Emergency job creation 

programmes were not the answer 

(e.g. drought relief, food for work pro- 

grammes). It was clear that the 

construction industry could not 

alone absorb the mass unemployed. 

Rural development needed a long- 

term view, perhaps ten years or 

more, and had to be based on com- 
munity  participation  with 
appropriate institutional support. 
Without these, experience pointed to 
failure. 

In the ensuing discussion, a 
number of points emerged: 

a. Current plans for 

economic development 

for South Africa tended to 

look toward the 

industrialising countries as 

role models rather than 

toward the newly 

industrialised countries. 

Although South Africa 

competed internationally, 

it was underdeveloped 

internally, and there was a 

tension between these two 

arives. 

b.Primary wealth could be 

created through 

agriculture if land was 

used effectively, 

c. The reasonable 

expectations of tne rural 
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economy were to become viable. 

Participants expressed a wish to rec- 

onvene at a later date for more 

extended discussion. 

poor had to be considered 

In determining what was 

appropriate and 

acceptable, 

  d. Education, and a - St 

political desire for change 

were required . 

The participants agreed that 
any national science and technology 

policy should emphasize the import- 

ance of the rural economy, and that 

a fully integrated policy was necess- 

ary. Agriculture was to be seen as 

but one component of the rural econ- 

omy, therefore rural 

industrialization should be pro- 

moted. Above all, productive activity 

had to be stimulated through “enab- 

ling technology”. It had to be 

recognized that the major determi- 

nant of success related to the 

“software” dimension, namely edu- 

cation, training, attitudinal change 

and political consciousness, research 

and implementation strategies. A 

prerequisite for rural development 

was the provision of a basic infra- 

structure of dams, roads, clinics and 

schools, and the sustainable exploi- 

tation of local resources. 

A fundamental commitment to 

universal primary education was 

needed Employment creation should 

be understood as a basic goal, and 

not a social service. Overall, long 

term planning and political commit- 

ment would be needed if the rural 
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Recomendations: 

Rural industrialisation must 

be promoted 

“Enabling technology” y 

stimulates productive activity. ¢ 

The importance of education, 

training, attitudinal change 

and political consciousness 

must be recognised 

The basic infrastructure: 

roads, dams, clinics, schools 

must be provided as a matter 

of urgency. 

Long-term planning and 

political commitment to 

employment creation are 

essential.



Industrial Restructuring 

  

Speakers: Peter Glenshaw 

David Kaplan 

Piroshaw Camay 

I ndustrial restructuring is per- 
. ceived desirable if the current 

socio-economic systems are not de- 

livering the goods in acceptable 
quantities of an acceptable stand- 

ard and at acceptable prices. 

South Africa industry at present 
is characterised by: 

— general reliance on 

technology transfer from 

abroad 

— being badly placed, with 

respectto R & D, in low 

technology industries 

rather than in the more 

sophisticated ones 

— where there has been 

indigenous innovation, it 

has been skewed to a very 

few strategic industries 

— overprotection and 

concentration. 

Raw materials and direct labour 
are becoming less important compo- 

nents of manufacturing cost of pro- 

ducts on the world markets. Thus 

South Africa’s former comparative 

advantages, where these had existed 

(relatively cheap materials and la- 

bour), are becoming less helpful 

maintaining our competitiveness on 

world markets. Indeed, South Afri- 

ca’s share of world exports 

(particularly of manufactured ex- 

ports) have declined significantly. 

IfSouth African industries are to 
compete in markets abroad, they 

must find advantageous niches for 

themselves, for example SA chemi- 

cals industry into “commodity 

chemicals” and SA telecommunica- 

tions industry into appropriate 

products for the local lower income 

market. If South African industry 

can manufacture products of appro- 

priatestandards and price to suit the 

lower income market within our bor- 

ders, it will find that there is a huge 

market for these same products 

north of our borders. 
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The successful technology based 
economies of the East have largely 

been successful because of the State 

correctly prioritising, in sequence, 

specific technological training, the 

picking of winners, and giving these 

winners specific assistance. 

Market needs have shifted. A 
higher premium is now placed by 

consumers on response time, variety 

and quality (in addition to price, 

which is still of paramount import- 

ance). In-house R & D was essential, 

ifthe manufacturer was to have hope 

of competing in respect of response 

time, of variety and of quality. 

The question was then ad- 
dressed as to how the benefits of 

technology could filter or be directed 

to the lower income people of South 

Africa. The role of government 

should be to identify those industries 

with the potential to generate spi- 

noffs and then to provide incentives 

to the private sector to direct its re- 

sources to the lower income market 

(an example was housing). The cor- 

rect identification of appropriate 

standards and technologies was 

vital. Markets could sometimes re- 

structure themselves (e.g as the SA 

fertilizer industry did after overpro- 

duction). 

The needs and cautions ex- 

pressed were 

— that the investment policy 

be socially responsible 

— that there be worker 

participation 

— that there be affirmative 

action to provide equal 

opportunity 

— that whatever restructuring 

take place, it not be at the 

cost of the rights of the 

workers. 

It was noted that a shortage of 
technological manpower had the 

potential to limit national growth. 

It was agreed that it was also 
necessary to find means whereby 

government could prevent estab- 

lished business from making it 

difficult for new manufacturers to 

enter the market, and also that it 

was necessary to encourage the 

growth of subcontracting and for big 

firms to enter partnerships with 

smaller ones. 

Restructuring should be a con- 
tinuous process, responding to the 

continuing internal and external 

challenges. 
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"Industrial Restructuring” 
  

    

Recommendations: 

» Industrial restructuring is 

neccessary to enable SA 

industry to deliver goods in 

acceptable quantities of an 

acceptable standard, at 

acceptable prices, to suit the 

domestic and export markets. 

m Advantageous niches for 

exports must be formed. 

s Manufactured goods for the 

domestic market will find a 

huge market north of our 

borders. 

s Government has a role to 

play in picking “winning 

industries” and providing 

incentives. 

m In-house research and 

development should increase. 

s Restructuring must not take 

place at a cost to workers’ 

rights. 
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Speakers: Lindelwe Mabandla 

Marisa Rollnick 

Cliff McMillan 

The aim of any education sys- 

tem should be to bring out the best 

in the pupils being taught. Talents 

must therefore be encouraged and 
nurtured, and pupils should be in- 
spired with the moral and cultural 

values consistent with a multi- 

racial and multi-cultural society. 

The crisis in South African edu- 
cation generally, and technical 

education in particular, is an inte- 

gral part of the human resources 

catastrophe in South Africa. Any 

policy recommendations should 

apply not just to the young, but also 

to adults who require access to the 

educational facilities of the country. 

Teachers are poorly qualified and 
enjoy a low status, and science is 
therefore maintained as a difficult 
subject. The system therefore per- 
petuates itself. 

In developing a policy, we must 
identify what is good about the pres- 
ent system and what is bad, then 
retain, improve or replace where 
necessary. In this way science edu- 

——SE e s S TS O S 
Science for Democracy 

cation can be overhauled. In addi- 

tion, we must recognise that success 

inscience education is not just a mat- 

ter of integrating our schools. We 

must encourage a people’s science 

rather than a science for the scien- 

tists. This will do much to rid us of 

the elitism inherent in science. 

We should attempt to train a 
scientifically literate population who 

can understand natural phenomena 

and the technology which affects 

their lives. This will democratise 

science and permit our population to 

decide on important matters in 

science policy. 

We should aim for a science for 
all squatter camps, rural areas, 

townships - which is context-rele- 
vant and applications based. The 
students should be encouraged to 
ask questions about the world 
around them, and we should have a 
science curriculum to answer these 
questions. Emphasis should be 
placed on problem-solving, where 
the pupils’ opinions and ideas are
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important. The source matter for 

experimentation should be from 

their own experiences as much as 
possible. 

English is the common language 
across the fabric of South African 

society. It is also the international 

language of commerce and science 

and technology. The technical edu- 

cation system in South Africa must 

therefore be taught in the medium of 

English. The dynamics of science 

and technology necessitate a single, 

centralised system that is available 

to everybody. 

T'he main practical problems are 

the availability of trained teachers. 

Teachers should be trained adequ- 

ately, and paid well. There is a fear 

of the danger of the lowering of 

standards through a huge expansion 

of the school system. This problem 

may be approached in the short term 

by rapidly training teachers up to 

diploma levels and continuing their 

training in service over several 

years. 

Policy-making must take ac- 
count of the needs and the initiatives 

of business and the unions. The 

close link between technical educa- 

tion and prosperity must be 

recognised. 
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Recommendations 

A centralised science and 

technology education system 

is essential. 

Science education should 

take place in the medium of 

English. 

Science education must be 

available to all sectors of the 

society. 

Teacher training in science is 

the basis. In-service training 

must be provided. 

The emphasis must be on 

problem-solving, working 

with students’ own opinions 

and experiences.



Research & Development 

  

Speakers: Reinhard Arndt 

Hank Miller 

The discussion in this com- 
mission was characterised by a 

high degree of consensus. Thismay 
be because the participants are all 
active in the R&D sector, and, al- 

though their political views may 
differ, they therefore speak a com- 
mon language . 

An enabling environment is es- 

sential for the R&D effort to prosper, 
rather than a policy embodying a set 
of principles or guidelines, which 
would almost certainly be ignored by 
researchers. This enabling environ- 
ment would be characterised by 
networkingbetween individualsand 
groups from the universities, indus- 
try and the state. Currently there is 
ignorance in all these sectors con- 
cerning the potential for beneficial 
relationships between them. Net- 
working is likely to be far more 
effective as a means of spurring on 
research than the creation of “cen- 
tres of excellence”. 

Researchand development must 
be situated within an overall vision 
of technology, the economy and 

Science for Democracy 

South African society. However once 

scientists have been provided with 

anoverall set of goals, it is up to them 

to decide how to achieve these goals. 

In particular, scientists have dis- 

covered to their detriment that the 

terms “pure” and “applied” science 

are often misunderstood by lay 

people (i.e. that pure = useless, ap- 

plied = useful). It should be the 

responsibility of scientists them- 

selves to determine the relative 

weight of “pure” and “applied” com- 

ponents needed to achieve a given 
aim. 

It was agreed by most present 
that neither the current government 

nor the private sector were spending 

enough on R&D. It was suggested 
that total R&D spending should be 
raised incrementally from the pres- 
ent level of about 0.88% of GNP 
(compared with about 2.9% for 
Japan) to well above 1%. Foreign 
companies spend on average twice as 
high a percentage of their budgets on 
research in South Africa as com- 
pared with South African 
companies, despite the fact that 
foreign companies do the bulk of
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their research back home. Partici- 

pants felt that this underscored the 

need for R&D professionals to net- 

work more effectively with industry 

in South Africa. Tax incentives for 

local companies to support R&D are 

also necessary. 

The opinion was expressed that 
scientists in particular and technical 

people in general were not given suf- 

ficient credit in industry for their 

work. The credit is given instead to 

the managerial staff. Hence R&D is 

not perceived as a rewarding career, 

which therefore creates a shortage of 

scientific personnel. Although 47% 

of science graduates in South Africa 

are women, R&D is largely domi- 

nated by men. Women often become 

disillusioned and leave the area of 

research. More must be done to en- 

courage women to stay in R&D. 

However it was clear to all that 
the system of apartheid has been the 

principal culprit in producing a 

shortage of scientists. Equal educa- 

tional opportunities, with 

comprehensive bursary schemes for 

disadvantaged students, are prob- 

ably a better solution than 

affirmative action. The building of a 

culture of science (i.e. a culture in 

which scientific questions are con- 

sidered interesting and important) 

should be a goal. It is not clear how 
this goal can best be achieved. South 

Africa may be able to learn from the 

culture of science that exists in Ger- 

many and some of the Pacific Rim 

countries. 

R&D is not sufficiently ad- 
dressed to the problems of rural 

technology. There is often a tendency 

to assume that rural technology is 

low technology, when this is not 

necessarily the case. Few R&D pro- 

fessionals have experience in the 

area of rural technology. Possible 

rural applications of high tech re- 

search need to be investigated . 

  

Recommendations: 

s An enabling environment 

must be created for 

research and 

development. This 

includes networking rather 

than the creation of 

“centres of excellence”. 

s Both pure and applied 

science are necessary, 

useful and should be 

pursued. 

s  Government and the 

private sector should 

invest more money in 

R&D, to push R&D 

spending over 1% of South 

Africa’s GNP. 
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s Credible career paths 

must be available for 

scientists, particularly in 

the private sector, in order 

to attract more people 

into science. 

s  Women must be 

encouraged to stay in 

science. 

s The skill shortages caused 

by apartheid may be 

best remedied by 

provision of equal 

educational opportunities, 

with comprehensive 

bursary schemes. 

s We should aim to develop 

a science culture in South 

Africa. 

s Rural applications of R&D 

must be investigated. 
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Democratic Policy-Making Structures 

  

Speakers: Geoff Schreiner 

Hans Pornschlegel 

Mohamed Valli Moosa 

Policy-making must include 
the processes of education, consult- 
ation and participation in order to 
be effective. Speakers agreed that 
in every area, abstract policies 

need to be derived from concrete 
issues, in order to involve people at 
all levels. However, time is always 
a limiting factor in the extent of 
consultation and feedback which 
can take place before a given policy 
is implemented. 

Given the broad scope of technol- 

ogy policy, many different agents 

need to be involved in policymaking. 

Structures are needed at com- 

munity, regional and national levels. 

In addition, these structures must 

reach out horizontally to include 

state or municipal bodies, industry 

(both public and private sector cor- 

porations), trade unions, academics, 

professional societies, small busi- 

nesses, research organizations, 

community groups and school tea- 

chers. All these agents play 

important roles in the establishment 

of a technological culture. 

The development of policies 

through these structures would be a 

multipartite consultative process. It 

was debated what the role of parlia- 

ment could be in such a process, but 

it was agreed that this was a con- 

stitutional issue which could not 

usefully be taken further until the 

political situation in South Africa 

had crystallised. However, a Minis- 

try of Research and Technology 

would provide a focus at national 

level to ensure that technology is- 

sues received attention. 

Problems which were raised in 

the workshop included people’s per- 

ceptions of technology, i.e. pressure 

groups and community groups with 

an “anti-technology” focus. Many 

sectors of the population have his- 

torically been excluded from 

technology. Hence the process of 

education becomes vitally import- 

ant, to enable people to make an 

effective contribution in decision- 

making. Another problem was the 

typically short-term, profit orien- 

tated view which industry often 

takes. It was pointed out that politi- 

cians also frequently take a 

short-term view, as far as the next 

election. The multipartite process 
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would enable long-term visions to be 

developed. 

Conflicts of interest would ine- 

vitably emerge within such 

democratic policy-making struc- 

tures, but ideally it would be possible 

to reach consensus on a particular 

issue by open debate. Conflicts are 

heightened by the process of exclu- 

sion, which is a feature of the present 

policy-making structures of the 

state. [t was suggested that there are 

essentially three groups with very 

different stakes: “experts”, “players 

and “affected people”. Technology 

assessments could be carried out by 

a nonaligned body of “experts”, such 

as the Office of Technology Assess- 

ment (OTA) in the United States. 

These assessments would provide 

the information needed for the pro- 

cesses of education and consultation. 

”» 

2 

  

Recommendations: 

A multipartite process of 

consultation must develop. 

Education and 

participation at all levels 

are necessary. 

Decision-making needs to 

take place at community, 

regional and national 

levels. 

At national level, a 

Ministry of Research and 

Technology, and a 

politically independent 

Office of Technology 

Assessment should be 

established. 
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Position Papers: 

A Draft Position Paper on Science 

and Technology Policy 

INTRODUCTION 

Science and Technology (S&T) 
play a major role in supplying the 
material needs of the citizens of 
any modern society. S&T do this 
through many different mechan- 
isms. For example they generate 

wealth when new products are 
placed on world and domestic mar- 
kets. S&T help feed people by per- 
fecting crop growth and animal 
husbandry. And S&T contrib- 
ute towards a healthy nation by 
ensuring adequate supplies ofhigh 
quality medical goods. 

South Africa needs to establish 
a policy which will set and guide 

national objectives for Science and 
Technology. The policy should link 

state and private sector activities 

into an effective thrust to meet local 

needs and to compete on world mar- 

kets. And it will include integrated 

policies for Research and Develop- 

ment (R&D) and S&T. The ANC does 

not pretend to have ready answers to 

the complex issues raised in this 

chapter. At this stage it is more im- 

portant to present various 

perspectives within the broad princi- 

ples of our movement, in the hope 

that this will stimulate debates, both 

in public and in activist circles. It 

should be stressed that a substantial 

amount of public money is spent on 

both R&D and S&T. Any political 
organisation that is serious about 

assuming the reins of government 

needs to formulate credible S&T 

policies. 
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What is Science and 

Technology? 

The majority of South Africans, 
of all racial groups, are ignorant of 

what Science and Technology are, let 

alone of what might constitute an 

effective S&T policy. S&T are re- 

garded as specialist activities, 

incapable of being understood by the 

average person, and not often dis- 

cussed in public, even at election 

times. This is particularly true in 

South Africa, where the issue of 

apartheid has thrust aside most 

other topics in the arena of public 

debate. In fact the recent tabling of 

the new R&D Bill in Parliament 

hardly received a mention in the 

popular press. We need to describe 

what the terms Science and Technol- 

ogy mean to us. And how our success 

(or failure) in harnessing S&T can 

affect the lives of South Africans. 

Webegin by making the bold and 
general statement that S&T repre- 

sent the striving of humans toward 

understanding and controlling our 

environment.understanding is re- 

ally the understanding of how things 

work. And technology is the applica- 

tion (hopefully beneficial but 

regrettably often not) of the under- 

standing which flows from scientific 

discoveries. Technology includes the 

full range of activities from research 

through design, development, pro- 

duction, operation and maintenance. 

The history of human develop- 
ment is inextricably linked to the 

history of S&T. Examples of these 

are too numerous to list. We simply 

state that they date from the taming 

of fire and the smelting of ores by our 

ancestors, through the development 

of sailing ships, gunpowder, the tele- 

scope, steam power, wireless and 

ultimately the electronic computer 

and the microchip in the second half 

of the 20th century. Moreover we 

assert that it is those countries 

which are able to create and use 

technology effectively which are able 

to provide for their citizens’ well- 

being. It is only by means of 

technology that an underdeveloped 

country may break its reliance upon 

the export of raw materials. Technol- 

ogy enables a country to draw full 

benefit from its raw materials in- 

stead of exporting them in an 

unfinished form for others to get 

rich. A properly developed technol- 

ogy can go yet further: it may enable 

a country to utilise its human resour- 

ces to overcome a lack of natural 

resources. Japan, for example, has 

no significant physical resources to 

speak of, yet it leads the world in 

electronics and its citizens enjoy a 

high standard of living on average. 
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The Situation in South 

Africa 

What is the state of S&T in 
South Africa today? The backbone of 

the South African economy is the 

mining sector, with gold and coal 

being our most important exports. 

Around mining grew an industrial 

sector which either provides the 

mines with the low technology 

wherewithal (e.g. machinery, explo- 

sives and chemical reagents) to 

extract the minerals or adds mini- 

mal value to the raw minerals (e.g. 

iron and steel industries). We export 

iron and steel to Japan and import 

back machines made from iron and 

steel. Where high technology goods 

are manufactured locally (e.g. motor 

vehicles) the designs usually come 

from abroad, as well as the more 

sophisticated components. For 

example, the multinationals with 

subsidiaries in South Africa have 

their R&D departments abroad. 

There are exceptions to these 
trends. South Africa even leads the 

world in some aspects of design (e.g. 

Sasol and Atomic Energy Corpora- 

tion). But, broadly speaking, our 

economy is geared towards exploit- 
ing minerals which are largely 

beneficiated by other technologically 

more advanced countries. Our rec- 

ord in pure science is less obviously 

disastrous. We have made contribu- 

tions in various areas, particularly, 

botany, zoology, geology, archaeo- 

logy and astronomy. But we ache to 

think what might have been 

achieved had all our citizens had ac- 

cess to scientific knowledge and not 

just the white minority. 

Solutions to the Problem 

A scientifically and technologi- 
cally backward country will find it 

impossible to achieve acceptable 

economic growth. While South Afri- 

ca does have limited, and in some 

cases highly skilled, technical com- 

petence, it is generally technically 

backward. We now need to point to 

pathways out of this situation. 

The first requirement is the de- 
velopment of a National Science and 

Technology Policy which will allow 

the country to make rational, struc- 

tured, and well coordinated 

development decisions. Secondly, in 

order to support such a policy, we 

need more artisans, technicians, 

technologists, engineers and scien- 

tists. By the end of the century South 

Africa will need to provide 9 million 

more jobs. In particular, the artisan 

career path is likely to offer rapid job 

creation possibilities. Thirdly, we 

need to direct, rationalise and 

properly fund our R&D so that our 
efforts are optimised and not dif- 

fused among projects which are 

uncoordinated, too small to attain 

critical mass or irrelevant to the in- 

terests of the people of this country. 
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National Science and 

Technology Policy 

The problem of establishing a 
National S&T Policy is that of strik- 

ing a balance between rigid 

bureaucratic control and the hap- 

hazard and wasteful stopstart 

approach to technical which South 

Africa has adopted in the past. To be 

successful such a policy must involve 

and obtain the commitment of indus- 

trialists, trade wunions and 

academics. It should define and as- 

sess desirable state projects and 

provide guidelines for private sector 

developments and support to meet a 

set of established national 

Research and 

Development 

Research and Development is 
part of S&T. Without R&D new S&T 

cannot bediscovered and growth will 

not be possible. The aim of the over- 

all R&D effort should be to improve 

the lives of all South Africans. To 

this end we advocate close cooper- 

ation between the universities and 

technikons, which produce S&T spe- 

cialists, the industrial and 

agricultural sectors which employ 

them, and the organisations of the 

people, which represent those who 

consume the products of technology. 

Our overall research effort 

needs to be carefully rationalised. At 

present most pure research is done 

by universities and applied research 

by institutes like the CSIR and by 

large industrially based companies. 

We shall examine the role of pure 

research first. Until now we have 

emphasised the role of applied 

science and technology rather then 

pure science because of the more di- 

rectly positive link between the 

former and the economy. Although 

we are convinced that this is the 

correct emphasis this does not mean 

that the ANC will maintain a mech- 

anical bias towards applied 

research. 

We believe that it is extremely 
important to maintain a nucleus of 

high quality pure research for sev- 

eral reasons. Firstly it is important 

to have a reservoir of people in ter- 

tiary education who have a deep 

understanding of basic phenomena. 

Because such phenomena underlie 

all applications of science it is im- 

portant that our technologists and 

engineers have an excellent ground- 

ing in pure science too. 

Secondly, it is seldom possible 
from the outset to know what appli- 

cations, if any, will result from a 

given piece of pure research. The 

most important practical applica- 

tions may come unexpectedly. For 

example, transistors from quantum 

mechanics, nuclear power from spe- 

cial relativity. It can therefore be a 

mistake to require scientists to pro- 

vide narrow justifications of the 

usefulness of their projects. 
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Thirdly, we believe that pure 
scientific thought is one of the hig- 

hest expressions of the human 

intellect and spirit, on a par with 

music, art and literature. In the 

words of the Freedom Charter, “The 

doors of learning and culture shall be 

opened.” Full human life implies 

trying to understand the deeper im- 

plications of science (e.g. where we 

come from, how life developed, etc.) 

because this is an important part of 

our understanding of our position in 

the universe and the nature of our 

lives. If we were to give no encour- 

agement to such thought this would 

be a statement of our views on South 

African people: that we are inca- 

pable of rising to the heights other 

nations have achieved. 

What of the State research in- 
stitutes like the Council for 

Scientific & Industrial Research 

(CSIR) and funding bodies like the 
Foundation for Research and Devel- 

opment (FRD)? Many scientists are 

of the opinion that the state at- 

tempted to rationalise research and 

development several years ago by re- 

stricting the CSIR to applied 

research. We have nothing in prin- 

cipleagainst rationalisation, but feel 

that an integrated approach of the- 

oreticians and applied researchers 

working together on projects might 

be more effective and it is encoura- 

ging that the current management of 

the CSIR declares that it shares this 

viewpoint. More important are the 

decisions about what research to 

fund. We believe it would be advant- 

ageous if such decisions were 

influenced by much more broadly 

based opinion than at present. This 

is not to day that we would over- 
crowd scientific bodies like the FRD 

with non-scientists telling scientists 

how to do their jobs. But it seems 

essential to us, for example, that 

workers have a say in what research 

should be done on technology which 

concerns them. We advocate, there- 

fore, that trade unions be 

represented on the National Science 

and Technology Policy Council. S&T 

should serve ordinary people and 

can only benefit from the popular 

perception that it does so. 

Criteria for a National 

S&T Policy 

We have mentioned earlier that 
developing an S&T policy involves 

deciding how much control govern- 

ment should exercise and exactly 

where that control should be applied. 

We believe that a balanced policy 

would best be arrived at by a rather 

broadly based National Council for 

S&T. It would be composed of repre- 

sentatives from industry, the trade 

unions, agriculture, the technikons 

and the universities, funding bodies 

like the FRD and the Academy of 

Science. The National Council would 

decide on basic strategies to promote 

progress in development and appli- 
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cation of S&T, leaving detailed work 

to bodies like the FRD. 

Without wishing to preempt the 
deliberations of a Future National 

Council, we offer some thoughts on 

how a policy could be arrived at. Two 

basic questions need to be answered 

before we can proceed. Firstly, what 

urgent needs of South Africans can 

be met by an application of existing 

or attainable technologies? And 

secondly, what combination of S&T 

programs will result in an optimal 

generation of wealth for South Afri- 

cans? 

An example of an urgent need 

which can be satisfied by existing 

technology is the provision of elec- 

tricity to all South Africans. We 

regard this as a priority for several 

reasons. Firstly, chronic health 

problems are directly caused by the 

high level of wood smoke pollution in 

townships. This far exceeds the ne- 

gative effects of sulphur dioxide 

pollution from coalfire power sta- 

tions in the Eastern Transvaal, 

although we do not wish to ignore the 

health risk these present either. Sec- 

ondly, the electric light facilitates 

study and intellectual activity, thus 

contributing indirectly to the allevi- 

ation of the skilled manpower 

shortage. And thirdly, the collection 

of wood for fuel is a time consuming 

and ecologically unsound activity. 

The provision of electric power for all 

would free poor people, particularly 

women, from this drudgery as well 

as preserving the environment. Cur- 

rent estimates are that it would cost 

Ré6billion to electrify all South Afri- 

can townships and this would not 

involve the erection of any new 

power stations because we already 

have a 30% overcapacity in elec- 

tricity generation. 

To develop an effective wealth 
generating S&T program we need to 

answer another fundamental ques- 

tion: is it better to allow relative 

freedom to industrialists, providing 

incentives across the board for bene- 

ficiation of raw materials? or, should 

we constrain them to focus on par- 

ticular products which we believe 

have a better chance of being compe- 

titive on world markets? We briefly 

examine two case studies, Japanand 

the United States to clarify this 

issue. 

InJapan the central government 

agency responsible for directing the 

bulk of research does not have the 

word science in its name, but is 

called the Ministry of International 

Trade and Industry (MITI). Today 

Japan is not known for its Nobel 

laureates but for high quality manu- 

factured goods which are exported 

worldwide. In recent years MITI has 

engaged in high risk projects, hoping 

to secure the longterm strength in 

technology which it has so carefully 

nurtured. The transfer of technology 

back to industry via both training 

and collaborative programs is im- 

portant and the majority of big 

research programs are arranged 

Jjointly between MITI, industry, and 

  

ANC Interim Science and Technology Group



A Draft Position Paper on Science and Technology Policy 29 
  

the organised labour movement, al- 

though the latter certainly plays a 

less important role. None of this 

would be possible without R&D ex- 

penditure. In 1990 Japan will spend 

about 2,9% of its GNP on R&D. Of 

this, 96,5% is civil research and 

about 70% is financed directly by 

industry. 

The United States on the other 
hand, will spend 2,5% of its GNP on 

R&D of which only 25% is civil re- 

search and 50% is financed directly 

by industry. This emphasis has not 

been as effective for the United 

States, probably because military 

projects generate less wealth. More- 

over there is a comparative lack of 

direction in civil R&D in the US. 

Research programs are rarely joint 

actions taken by industry, academia 

and government, and never include 

worker organisations. The National 

Science Foundation (amongst 

others) administers an annual bud- 

get which is allocated in small 

parcels to individuals or groups of 

individuals. Programs are thus rela- 

tively shortterm (and hence very 

intense) but lack a sufficiently ap- 

plied character. The result Nobel 

laureates bloom, as does pure 

science, but the manufacturing sec- 

tor lags behind. 

We believe that these two exam- 
ples illustrate the need for firstly a 

well devised national industrial 

strategy and secondly a well coordi- 

nated manpower development 

program. Thus the national strategy 

should be directed towards perfect- 

ing: 

D) what we are good at, and 

2) what we need. 

For example [in respect of (1)] we 

should not try to develop a rival sili- 

con valley in the Western Cape, for 

example. Instead we might put our 

efforts into expanding our half- 

formed capability in materials, both 

metal alloys and ceramics. In respect 

of (2) we should aim to produce, say, 

lowcost housing units rather than 

casspirs. 

Conclusion 

We have written this chapter 
with the ANC policy of a mixed econ- 

omy containing both strong state 

and private sectors in mind. The 

roles of both sectors must contin- 

ually be reviewed in the light of how 

effective they are in providing for the 

needs of South Africans. In the past 

the funding and policies of S&T in 

South Africa have always served the 

interests of the apartheid govern- 

ment and big business. In the future, 

S&T should serve the interests of all 

the people, not just a rich elite. The 

full benefits of S&T can only be re- 

alised when the mass of people can 

make political decisions. The wealth 

of this country has been produced by 

workers and S&T has developed 
partly as a result of workers’ labour 

too. Therefore the struggle for a 
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science policy that serves the people 

of South Africa is part of the struggle 

for democracy. 

Science and Technology will 
prove decisive in the battle to 

achieve material security for all the 

citizens of this country. We see it as 

an urgent priority to develop effec- 

tive indigenous technologies which 

will give South Africans greater con- 

trol over the beneficial utilisation of 

our country’s resources. To this end 

we advocate the integration of an 

increasing number of South Africans 

into Scientific and Technological 

Fields. 
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South Africa 

Mohammed Valli Moosa 

OVER the past few weeks 
‘ many people have approached me 

with a perplexed look on their 
faces. Is the ANC really organis- 
ing a science and technology con- 
ference, they asked in disbelief. I 
am quite certain that if such a con- 
ference was held by the UDF dur- 
ing the State of Emergency, the 
security police would have de- 
ployed every kind of intelligence 
technology available to it inside 
and outside this room. They would 
have been convinced that our 
science and technology discussion 
is actually about timing devices, 
fuses and anti-Caspar technology. 

Friends, and comrades, yes, the 
ANC is genuinely interested in 

science and technology, more par- 

ticularly in the development of a 

national science and technology pol- 

icy that will serve the people of this 

country. 

Ac a liberation movement we are 
as interested in the drafting of a 

democratic constitution for South 

Africa, the development of a Bill of 

Rights and the restructuring of the 

economy as we are in a national 

science and technology policy. 

The apartheid policy has been 
much more than a denial of the fran- 

chise to the majority of South 

Africans and much more than segre- 

gated residential areas. It is a policy 

that infected every aspect of life be 

it the economy, educatlon, culture, 

religion and indeed even the devel- 

opment of science and technology. 

In attempting to rid this country 

of the injustices of apartheid our goal 

should be not simply to replace the 

present white minority government 

with a democratically elected non- 

racial government. 

For the ANC the struggle 
against apartheid is a struggle for 

freedom in all spheres of life. One 

cannot overstate the fact that in SA 

the advantages of technological pro- 

gress are being enjoyed only by a 

small elite. 
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Our vision is to build a strong 
technological base as a means of im- 

proving the living conditions of all 

South Africans as a means of com- 

batting illiteracy, homelessness, 

escalating unemployment, hunger 

and disease. 

SA would find it impossible to 
achieve acceptable economic growth 

as long as it remains a scientifically 

and technologically backward 

country. We are acutely mindful of 

the fact that economic growth is to a 

great measure driven by advances in 

technology. 

The ANC is of the view that the 
political transformation of SA must 

be accompanied by an equally com- 

prehensive transformation in the 

fields of science and technology. 

For the new South Africa we 
need to develop a national science 

and technology policy that is in- 

digenous and one which is geared to 

meeting the needs of our people. 

At present science and technol- 

ogy are grossly neglected. There is a 

serious shortage of technically 

trained people. This shortfall is dee- 

ply rooted in apartheid. Scientists 

and engineers are almost exclusively 

dra~n from among the white popula- 
tion. 

The disturbing reality is that 
96% of all engineers and 89% of all 

scientists in SA are white. This is 

largely due to a school education sys- 

tem which produces one maths and 

science matriculation excemption 

for every 10 000 black school en- 

trants. 

Minister of Trade and Industry, 
Kent Durr’s, report on technology 

policy released this week talks about 

“reorientating the education system 

towards a more technological incli- 

nation”. This is welcome but it will 

achieve little If the racial inequal- 

ities in education remain. 

Compared to developed coun- 
tries our science and technology 

human resources lag sadly behind. 

At present only 1 225 engineers 
graduate annually in SA. This repre- 

sents about 35 engineers per 1 

million population. The figures for 

Japan and the US are 600 and 360 

respectively. 

SA has proportionately only 10% 

of the number of sclentists and en- 

gineers that North America has. And 

whereas the USA has 13 doctoral 

degrees in science and engineering 

per 10 000 population, Germany 22 

and the UK 11 SA has only 0,18. 

The figure for the number of 
technically trained women are just 

as dlsmal. According to statistics 

only 8 percent of all first year engin- 

  

ANC Interim Science and Technology Group



Towards a Technology Policy for South Africa 88 
  

eering students at SA universities 

during 1989 were women. 

In our view, South Africa is a 

technically backward country and 
it serves us no good in the long run 
to smugly compare our technical 
competance with that of our neigh- 
bouring countries. The fact of the 

matter is that the SA economy 
relies heavily on the export of raw 
materials (like coal and gold) and 
on the import of high tech equip- 
ment, machine tools etc. 

Although motor vehicles are 

manufactured locally, the R&D de- 

partments of the multinationals 

controlling the motor industry are 

abroad. 

Of course there are exceptions to 
these trends, like Sasol, the Atomic 

Energy Board and perhaps Armscor. 

Some of these projects were moti- 

vated by the machinations of an 

apartheid government in a state of 

war with the neighbouring countries 

and even the people of SA itself. 

Sothat the extent to which there 
has been technological advances 

these have been skewed. In our view 

it has been skewed In order to suit 

the political and ideological persuits 

of a white minority. 

The strategic choices have been 

for projects like Sasol which run at a 

huge loss rather than projects to 

electrify the townships. The cholces 

have been for the development of an 

arms Industry rather than develo- 

ping technology which could serve to 

redress the imbalances between 

urban and rural life. In general our 

technological development has been 

too urban orientated. 

The development of a national 
science and technology policy must 

involve the participation of a broad 

range of South Africans, including 

trade unions and other mass organi- 

sations. Work on such a policy must 

also involve the participation of 

universities, research institutions 

and industry. It is just not good 

enough to appoint as the govern- 

ment has done a Scientific Advisory 

Council composed of fourteen ex- 

perts. 

We are pleased that this very 
first science and technology con- 

ference organised by the ANC has 

attracted such a wide range of par- 

ticipants. 

Science and technology issues 
need to be simplified so that they 

become accessible to the layperson. 

In this way the strategic choices we 

make will begin to involve the par- 

ticipation of a broad layer of South 

Africans. The ANC is committed to 

striving for a democratic method of 

policy making. 
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Bearing these points in mind 
how can an acceptable policy be ar- 

rived at? 

Clearly the development of a 

science and technology policy in- 

volves deciding how much control 

government should exercise and 

exactly where that control should be 

applied. 

According to an ANC discussion 
paper on the issue, two basic ques- 

tions need to be answered. Firstly, 

what urgent need of South Africans 

can be met by an application of exist- 

ing or attainable technologies? And 

secondly, what combination of S&T 

and programmes will result in an 

optimum generation of wealth for 

South Africans. 

An example of an urgent need 

which can be satisfied by existing 

technology is the provision of elec- 

tricity to all South Africans. We 

regard this as a priority for several 

reasons. 

Firstly, chronic health problems 
are directly caused by the high level 

of wood smoke pollution in town- 

ships. This far exceeds the negative 

effects of sulphur dioxide pollution 

from coalfired power stations in the 

Eastern Transvaal, although we do 

not wish to minimise the risk these 

present either. 

Secondly, the electric light facili- 
tates study and intellectual activity, 

thus contributing indirectly to the 

alleviation of the shortage of skilled 

human resources. 

And thirdly, the collection of 
wood for fuel is a timeconsuming and 

ecologically unsound activity. The 

provision of electric power for all 

would free poor people, particularly 

women, from this drudgery as well 

as preserving the environment. 

Current estimates are that it 
would cost R6 billion to electrify all 

South African townships and this 

would not involve the erection of any 

new power stations because we al- 

ready have a 30% overcapactiy in 

electricity generation. 

To attempt to arrive at an effec- 
tive wealth generating set of S&T 

programs we need to answer another 

fundamental question: is it better to 

allow relative freedom to industrial- 

ists, providing incentives across the 

board for beneficiation of raw ma- 

terials or, should we constrain them 

to focus on particular products which 

we believe have a better chance of 

being competative on world mar- 

kets? 

In its discussion paper the 
ANC looked briefly at two case 
studies: Japan and the United 
States. 
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Japan is not known for its nobel 

laureates but for high quality goods 

which are exported world wide. The 

Japanese government through its 

Ministry of International Trade and 

Industry (MITI) has engaged in high 

risk projects hoping to secure the 

long term strength in technology 

which it has so carefully nurtured. 

The of technology back to industry 

via both training and collaborative 

programs is still important and the 

majority of big research programmes 

are arranged jointly between MITI, 

industry and the organised labour 

movement, although the latter cer- 

tainly plays a less important role. 

None of this would be possible 

without R&D expenditure. In 1990 

Japan will spend about 2,9 percent 

of its GNP on R&D. Of this, 96,5% is 

civil research and about 70% is fin- 

anced directly from industry. 

The United States on the other 
hand, will spend 2,5% of its GNP 
on R&D of which a mere 25% is 
civil research and 50% is financed 
directly by industry. This em- 
phasis has not been as effective for 
the US probably because military 
projects generate less wealth pro- 
portionately. Moreover there is a 

comparative lack of direction in 

civil R&D research programmes 
are rarely joint actions taken by 

industry, academia and govern- 

ment. 

The National Science Founda- 

tion in the United States 

adminlsters an annual budget which 

is allocated in small amounts to in- 

dividuals or groups of individuals. 

Programmes are thus relatively 

short-term (and hence very intense) 

but lack a sufficiently applied char- 

acter. The result nobel laureates 

bloom, as does pure science, but the 

manufacturing sector lags behind. 

This illustrates the need for, 

firstly, a well devised national in- 
dustrial strategy and, secondly, a 

well coordlnated human resources 

development programme. Thusthe 

national strategy should be di- 
rected towards perfecting 

) what we are good at, and 

(iD what we need. 

In respect of (i) we should not try 

to develop a rival silicon valley in the 

Western Cape, for example. instead, 

we might put our efforts into expan- 

ding our half-formed capability in 

materials. In respect of (ii) we should 

alm to produce lowcast housing units 

rather than Ratels. 

In conclusion, we believe that 

vigorous debate needs to take place 
around these issues - this con- 

ference must be seen as part of the 
debate which would Inform the 

ANC. 
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T'his conference becomes part of 
the struggle and search for a greater 

freedom for all South Africans. A hu- 

mane political system will free our 

people from the bondages of apart- 

heid. Advances In science and 

technology are crucial to improving 

the overall well-being of our people. 

Finally, technology can be de- 
veloped in many directions. There 

are often many choices and what 

emerges is usually historlcally de- 

termlned. 

Let us make the rlght choices 
so that the country may prosper 
and the creatlve potentlal of our 

people flower. ] 
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An African Perspective on Technology 

Prof. Chodziwadzizéa e Mjojo 

President, Network of African Scientific Organisations 

“Science and the pursuit of The analysis also gives a grim 

knowledge are given high  introduction to the realities of being 

priority by successful ~ African. These are realities which 

countries not because they ~ the New South Africa inherits at her 
are a luxury which the birth and provides new challenges to 

prosperous can afford but ~ overcome in the process of transfor- 

because experience has ming the continent for a better place 

taught us that knowledge to live. it also shows what the New 

and its effective use are  South Africa can become ifit is lured 

vital to national prosperity into following the paths taken by Af- 

and international standing.” ~ rican states. 

Margaret Thatcher ~ The Pathological Indicators 

in Economic Performance 

Decline in investment rate 
But research and development 

in science and technology has been 
treated as a luxury and given the Investment Rate 

lowest priority in African 
nations. This paper at- 

tempts to summarise the 257 - pts to summari ; 80's 

pathological indicators in 20 103 A 

economic performance of " 3 

African states which have o Of 5= sy 408 South Asia 

arisen inadvertently by fol- GDP 60's 
lowing policies contrary to 10= Sub-Saharan 

the prescription of the Africa 

Prime Minister of Great 5= 
Britain cited above. 

0     
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Sub-Saharan Africa enjoyed a 
competitive investment rate growth 

which was even superior to that of 

South Asia between 1960 and 1970. 

The investment rate suffered an ab- 

rupt decline from 1970 onwards 

whereas that of South Asia shows 

consistent growth. 

Declining net rate of 

return on investment 

    

     

During the early sixties Sub-Sa- 
haran Africa provided a superior net 

rate of return on investment relative 

to that of South Asia. Sub-Saharan 

Africa now has the most inferior net 

rate of return on investment on the 

globe. This accounts for the rapidly 

deteriorating investment rate. 

  

Net Rate of Return 
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» Adverse per capita GDP Growth 

Per Capita GDP Growth 

  -3 

  

Sub-SaharanAfrica 

The per capita GDP growth 
shows a dramatic deterioration 

relative to that of South Asia. 

Poor Agricultural Export 

Performance 

Economic advisers to African 

governments have consistently at- 
tributed Africa s poor agricultural 
export performance to the “dete- 

riorating terms of trade” between 

the North and South. Carl Eicher 

of Michigan State University ob- 

serves: “The unhappy truth is that 

although Asia and Africa competed 
in the same world markets and re- 
ceived the same export price over 
the past two decades Asia has 
gained world market shares in ag- 
ricultural exports relative to Afri- 
ca”. Thus this cushioning shield of 
economic jargon has no basis what- 
soever when the agricultural per- 
formance of Africa is viewed with 

that of South Asia as a control and 

epitomises the failure of econo- 

mists in advising African govern- 

ments. These and other 

observations are now prompting 

scientists to take initiatives in the 
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policy making arena of the conti- 
nent. African leaders must now 

begin to use scientific advisers as 

their counterparts in the indus- 

trial world commonly do. 

Models of Governance 

“The world of today is 

knowledge intensive 

management intensive and 

technology dominated. 

Mere possession of capital 

or mere heritage of 

national resources are not 

adequate preconditions for 

national development. 

Leadership generally and 

geopolitical leadership in 

particular is part of the 

essential ingredients”. 

T.R. Odhiambo 

The prescription by the Presi- 
dent of the African Academy of 

Science is clear and bears profound 

implications. His observations are 
in good company. The recently pub- 

lished report by the World Bank 
("Sub-Saharan Africa: From Crisis 
to Sustainable Growth") also 

makes strong allusions to the role 

of the state and economic perfor- 
mance. The International Develop- 
ment Research Council IDRC) of 

Canada has recently issued a con- 

sultative publication which hints 

at a possible linkage between the 

effective application of research 
and development in science and 
technology for national develop- 
ment on one hand; and the demo- 

cratisation processes on the other 
hand. The correlation between the 
style of governance and the effec- 
tive application of organised 
science and technology for national 
prosperity appears to emerge with 

concrete clarity as one goes country 

by country across the globe. If this 
correlation is true then countries 
lagging behind in democratic re- 
forms condemn themselves to end- 
less mediocrity and untold poverty. 

The Educational Factor 

“To survive and compete in 

a competitive world in the 

21st century Africa will 

require not only literate 

and numerate citizens but 

also highly qualified and 

trained people to perform 

top—quality research 

formulate policies and 

implement programmes 

essential to economic 

growth and development” 

World Bank 

The Kenyan Experience 

Kenya is an excellent example 
of a Sub-Saharan African country 

which has taken bold steps in ex- 
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panding university education. 
With an estimated full time equi- 
valent (FTE) enrolment of about 
8000 university students in 1988 
the projected enrolment of 35000 
FTE for 1991 represents at least a 

four-fold expansion within the 
space of only four years. What re- 

mains to be seen is whether or not 
this hasbeen achieved without any 
loss of academic standards. 

» The South African Scene 

South Africa represents an 
anomalous scenario that cannot pass 

without comment. 

South African Domestic University Educational Statistics 

  

Population 

Group FTE (F) % Popul. (P) RHF 

Black 23 69 67 

Coloured 3 11 70 

Asian 7 3 -138 

White 67 17 -291 

P-F 
RHF' ="P X100 

RHF = Relative Handicap Factor 

RHF = 0 for an equitable distribution 
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The relative handicap factor 

(RHF) measures in a single variable 

the extent to which a population 

group is receivingan equitable share 

of educational opportunities at the 

national level. A negative RHF im- 

plies a most favourable and 

promotive environment. A positive 

RHF is disadvantageous. The educa- 

tional imbalances do not correlate 

with intellectual capacities of the 

population groups. SubSaharan Af- 

rican students account for 20% of 

total FTE (foreign and domestic) in 

European and North American 

universities. This represents a con- 

siderable share of educational 

opportunities on the globe; particu- 

larly as this is over and above those 

enrolled within their national 

universities on the continent and 

other non—European countries such 

as Japan and Russia. South African 

blacks would have to be different 

from Africans across the border if the 

imbalances were intrinsically justi- 

fied. The new South Africa will 

understandably demand that the 

distribution of educational oppor- 

tunities be normalised over and 

above responding to the implications 

of the World Bank prescription 

above. 

Continental Scientific 

Renaissance 

As alluded to elsewhere Afri- 
can scientists have decided not to 
remain indifferent to developmen- 
tal issues of the continent. They 
have decided to expand their field 
of operation beyond the confines of 
their laboratories. Their analytical 
knowledge represents a vital pool 
of expertise hitherto very much 
underutilised particularly in view 
of the limited scientific resources 
at their disposal as a result of the 
low priority awarded to R & D oper- 
ations in their fields. There have 
been a number of serious minis- 

terial conferences leading to im- 
portant declarations which 
unfortunately have yielded no 

measurable impact at the im- 
plementation stages. This explains 

the birth of a number of scientific 
organisations during the last five 
years as summarised below 
together with their fields of com- 
RELEnCes 
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The Scientific and Industrial Infrastructure of Africa 

® The Network for Scientific and 

Technological Institutions 

(ANSTI) (1974) NAIROBI 

UNESCO ROSTA 

* The African Academy of Science 

AAS (1985) NAIROBI 

* Network of African Scientific 

Organisations NASO (1989) 

NAIROBI 

®  Panafrican Union of Science and 

Technology PUST (1990) 

BRAZZAVILLE CONGO 

A new and important develop- 

ment has been the creation of a 

think—tank organisation based in 

Nairobi called the Future Actions 

Committee on the Management of 

Science and Technology for the De- 

velopment of Africa which is chaired 

by the renowned Nigerian soldier 

and statesman General Olusegun 

Obasanjo. A particularly interesting 

innovation has been the creation of a 

Presidential Forum through which 

the Future Actions Committee in- 

tends to sensitize African Heads of 

State to the centrality of science and 

technology in the development pro- 

cess. To imbue them with the need to 

give absolute priority to science and 

technology to the point of taking per- 

sonal charge of science and 

technology policies on the same foot- 

Academic and professional ex- 

changes textbook writing and 

scientific meetings. 

Science and Technology Policy 

and general developmental is- 

sues. 

Industrial and technological de- 

velopment of Africa. 

Science & Technology Policy 

with emphasis on scientific re- 

search and education. 

ing as national security. President 

Moi has kindly agreed to host the 

first such Presidential Forum in Nai- 

robi. 

Conclusion 

The move by the ANC to in- 
clude science and technology policy 
on the agenda for political reforms 

during the transition period is 
unique and highly laudable. This 
matter was never an issue at the 
negotiating table for independence 
in African states. This initiative 
which recognises the central role of 

science and technology in national 
developments and the democratic 
form by which the consultative 
meeting has been organised gives 
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a positive signal of the style of gov- 
ernance envisaged by the ANC. It 
is an assurance that the New 
South Africa is a sciencedriven 
high-tech country. 

It is also clear that a proper 

strategy for transforming the con- 

tinent will involve net-working of 

scientific and technological infra- 
structure across national borders. 

The building of such infrastruc- 
tures takes time. This fact is recog- 
nised by scientists across the 
continent but are keenly awaiting 

the green light from the ANC for 
such processes to start with hope- 
fully this part of the continent 
making a leading contribution. 

  

ANC Interim Science and Technology Group



Towards a Technology Policy 

Some Propositions for Discussion 

Prof Hans Pornschlegel 

Sozialakademie Dortmund, Dortmund, Germany 

1. Talking about technology pol- 
icy, the term might imply different 

meanings for goals, measures and 

time spans involved, e.g. concerning 

the reach of such a policy; 

- just the economic 

promotion of certain 

industries with certain 

(basic or high tech) 

technologies, possibly 

limited to certain 

company sizes and types 

of ownership, by different 

incentives like tax holidays, 

financial incentives, grants 

for investments, additions 

to wages; 

- a further reaching 

promotion of certain 

technologies, including the 

educational and physical 

infrastructures, as major 

parts of a future oriented 

socio-economic policy of 

“*modernisation”, 

- an overall promotion (as 

before) but with the 

inclusion of relevant 

research, development 

and possibly technology 

transfer activities. 

(The author favours the latter con- 

cept, following the German line). 

2. There might be also specified 
goals to promote technologies, e.g. 

- just R&D promotion 

- support of market 

introduction 

- intfroduction of mature 

technologies into new 

sectors as technology 

transfer, to achieve 

synergic effects 

- supporting technology 

introduction into existing 

markets (e.q. energy 

saving technologies in 
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households, in industry, 

sewage disposal, by 

subsidies or tax reliefs). 

3. Any type of technology policy 
will, of course, depend in its objec- 

tives and instrumentation on the 

basic options towards a more market 

oriented or a more publicly control- 

led economy, or towards forms of a 

mixed economy following some Eu- 

ropean patterns (e.g. Sweden, 

Germany). It will consequently de- 

pend on its approach and structures 

on the economic theory underlying 

the decisions. 

4. Any technology policy should 
be directed to unsatisfied public or 

private needs or demand which ap- 

pear to be of public interest for social 

or economic reasons (e.g. improve- 

ment of living conditions in 

townships by improving infrastruc- 

tures). 

5. Any future technology policy 
will depend on the political and con- 

stitutional framework in a state 

liberated from apartheid. Apartheid 

seems so far to shelter segmented 

labour markets and therefore strong 

income differentials with repercus- 

sions on the structure of production 

and services as well as on the income 

levels of the black and coloured 

population. With apartheid 

removed, a process of lowering la- 

bour market barriers and levelling of 

incomes for the working class can be 

expected, setting free new economic 

forces and creating a changing envi- 

ronment for competition within and 

outside the state. 

6. With scarce resources and a 

critical overall economic situation to 

start from, fundamental political de- 

cisions will be between a 

strengthening of market forces vs. 

state regulated fields. This will in- 

fluence the generation and 

redistribution of incomes but also 

the role of production and services. 

There will be repercussions e.g. in 

the fieldsofeducation and vocational 

training (e.g. state funded systems 

vs. private sectors). The options 

chosen will affect future technology 

policy by influencing production and 

qualification structures in the me- 

dium and longer term. 

7. Market oriented economies 

allow a better feedback and there- 

fore objectified control of promoted 

R&D as centrally controlled econ- 

omies. It helps to avoid the build-up 

of “ivory tower technologies”. At the 

same time, the support and promo- 

tion of technologies which cannot 

soon survive unsupported on the 

markets, has to be watched with ex- 

treme care (exceptions might be 

politically justifiable in cases of eco- 

logical and job conservation 

measures). 
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8. Within the framework so 

defined, technology policy must have 

a vision, a scenario: 

- What should be the role 

and rank of technology 

policy amongst other 

major policy fields of a 

state, (e.qg. social and 

health policy, educational 

policy, defence policy) - 

how should their 

combined implementation 

affect living and working 

conditions of the people 

within five, ten or fiffeen 

years hence? 

- What future mix of 

industries and services of 

the country is envisaged 

under such time horizons? 

- Which technological 

levels should be achieved, 

by own resources only, by 

using foreign expertise, by 

Jjoint ventures, by 

promoting the growth of 

foreign companies with 

special emphasis on 

high-tech and adequate 

research? 

- How can such a policy 

be linked up with providing 

the necessary human 

resources with adequate 

qualifications at the times 

needed? 

- How can necessary 

measures of educational 

and labour market policies 

be geared accordingly ? 

9. The questions mentioned 
here indicate the need for a systemic 

approach in which the interdepend- 

ence of the different policy areas is 

the logical starting point. A syste- 

matic approach also means that the 
systems and sub-systems to be in- 

fluenced change over time in their 

interrelationships: Dynamic ap- 

proaches and models are needed 

which allow adaptation to some- 

times quick changes (e.g. in 

international markets). 

10. There is little doubt that Re- 
public of South Africa has a high 

potential to become a stronger econ- 

omic force if it will find an optimum 

combination of} 

- utilizing its raw materials 

on the one hand as scarce 

goods and at the same 

time at relatively high 

world market prices, 
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- improving the 

productivity of farming at 

competitive and profitable 

price levels, again on the 

world markets, 

- developing its services, 

especially tourism, possibly 

in a “soft” and ecologically 

acceptable version, 

- developing niches for 

specialized and high-tech 

industries for Africa and the 

world (where there was an 

international base before 

the boycott wave). 

It seems essential to analyse and 
evaluate potentials for technology 

development in all these fields (e.g. 

mining, farming technologies, new 

organisational patterns for tourism). 

11. The RSA has - in some cases 
as a result of boycotts - reached a 

very high level of technology, e.g. in 

the liquefication of coal. The high 

tech armament industry offers a lot 

of potential for future civil uses sup- 

ported by a conversion policy. 

12. Scenarios and visions are 
certainly not sufficient to develop a 

viable technology policy for a nation. 

As with any other area, a thorough 

analysis of the economic (i.e. also 

market situations), technological 

and manpower situations must be 

another starting point. 

13. A major question will be the 
quality and volume of the data avail- 

able from existing statistics, 

enquiries and surveys. If they are 

severely deficient, then the planning 

process and the decisions following 

them will carry forward such defects. 

14. Any analysis and evaluation 
will be the more effective if it is 

guided by clear goals of their uses 

and by a good know how about mar- 

kets in order to formulate a 

framework for future policies. 

Therefore a set of goal and market 

oriented criteria is needed which re- 

flect the wvariables and the 

behavioural patterns to be affected. 

15. Part of the analysis must be 
a status of research and develop- 

ment capacities already existing in 

the hands of the state, to other public 

agencies, of universities, of commer- 

cially operating institutes and of the 

companies. Due to their commercial 

interest, the latter carry the major 

part of R&D costs in most Western 
countries. 

16. Analysis must be followed by 
an evaluation of the findings under 

the same criteria. 
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17. This process is the point of 
departure to formulate policy op- 

tions to be pursued as to: 

- goals and objectives 

- sSubjects and areas to be 

covered 

- duration 

- measures 

- conditions of granting 

- financing 

- conftrol instruments 

- legal status of measures 

18. Another important strategic 
question is which areas beyond the 

purely industrial ones should be pur- 

sued in the national interest by a 

technology policy supported by re- 

search and development (e.g. service 

sectors, technical education, ecologi- 

cal questions, energy conservation, 

transportation and traffic systems, 

materials and substances, produc- 

tion and process technologies). 

19. As in most other countries, a 
decision has to be made in principle 

which roles the different “agents” 

and institutions should play in tech- 

nology development and now. 

20. A basic decision by a na- 
tional government will therefore be 

whether and possibly with which di- 

vision of labour technology, 

technological and accompanying so- 

cial research, development and 

promotion will be the responsibility; 

- of a centrally responsible 

ministry or of several 

ministries resp. government 

departments; 

- of other public institutions, 

regional or local using; 

- financial incentives 

(taxation, subsidies, grants 

efc.) 

- or private capital. 

21. For technology to be used for 
the improvement of industries and 

services, a system of graduated in- 

centives and subsidies would have to 

be (further) developed, with a special 

emphasis on creating effective re- 

search facilities and capacities with 

high calibre personnel. It must re- 

spect the functioning of markets as 

well as the subsidiary need to assist 

in getting access to markets with 

new and intelligent products until 

they can be left to the play of market 

forces. 
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22. To assist in removing the so 
far existing legal and factual dis- 

crimination by apartheid, policies 

and concepts for technology promo- 

tion could and should include special 

measures favouring investment and 

qualifications for the so far disad- 

vantaged groups. 

23. Even if market oriented ap- 
proaches are chosen, the danger of 

biasing investment options and 

“take-with” effects are a massive 

danger. Any intervention even of 

the “milder” kind has some un- 

wanted by- and side effects. 

24. With limited means at dispo- 
sal for a national budget, the fight for 

priorities will take place between 

lobbies and political factions. There 

is still room for regional and even 

local technology policies within a na- 

tional framework. 

25. Since multinational and 
large national companies need rela- 

tively less assistance - if any - for 

their own “technology policies”, ways 

and means must be found to foster 

theinnovativeness, creativeness and 

flexibility of medium and small busi- 

nesses by adequate and flexible 

forms of promotion. 

26. The implementation of any 
technology policy usually has strong 

repercussions on the industrial rela- 

tions’ scene at branch, company and 

plant level. Therefore the participa- 

tion of the labour market parties in 

the formulation and implementation 

of the labour market parties in the 

formulation and implementation of 

technology policy should form an in- 

dispensable part of the concepts to be 

developed. Workers’ repre- 

sentatives should be participating in 

the planning and implementation of 

measures at plant level. Such an 

approach will strengthen the indus- 

trial relations’ network and at the 

same time promote acceptance and 

implementation of new technologies. 

Industrial health and safety con- 

cepts as well as far reaching 

qualification measures should be 

part of such parcels. Such an ap- 

proach would help to stabilize the 

structures of a non-apartheid demo- 

cratic safety. 

27. The German and Swedish 
national programmes provide spe- 

cial activities for research and 

development of work and technology 

for the improvement of working con- 

ditions. In a nation growing 

together after very deep racial con- 

flicts, such a special technology 

programme might assist in modern- 

ising the industrial sector and 

creating working conditions com- 

patible with the democratisation of 

the political sector of society. 
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28. For the RSA, the improve- 
ment of living conditions of the so far 

disadvantaged groups of the popula- 

tion might have equal rank. 

Technology programmes could focus 

e.g. on improved building techno- 

logies, house heating, 

communication etc. 

29. As a parallel activity at na- 
tional level, but also accompanying 

sectoral programmes, a process of 

well-organized technology assess- 

ment is most desirable where an 

iterative prognostic and accompa- 

nying approach appears adequate. 

30. A constant feedback is 

needed between technology policies 

and programmes and of educational 

policy, especially in planning and 

providing capacities, personnel and 

finances for adequate measures of 

basicand further vocational training 

but also for education at institutions 

for higher learning. Here again, ac- 

tive countermeasures against 

discriminations by apartheid seem 

indispensable (cf. experiences of de- 

veloped industrial countries). 

31. It is common opinion in our 

countries, that such a policy should 

aim to build and strengthen those 

features of qualification: 

- systematic theoretical 

know how of technologies 

and systems; 

- sufficient practical skills 

for the technologies to be 

applied; 

- competence for problem 

solving of complex issues 

within wider spans of 

discretion; 

- “social competence” for 

working with and 

communicating in teams, 

with customers and 

suppliers and for pursuing 

own and group interests. 

32. A RSA liberated from apart- 

heid should regain the support of the 

free world in such a process of de- 

veloping adequate technology 

programmes. Cooperation and as- 

sistance could be expected in 

bilateral, multilateral and interna- 

tional networks, in such 

programmes, but also in the essen- 

tial field of technology transfer. 
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Mastering Technology as a Political 

Challenge - 

German Experience and Perspectives 

Sozialakademie Dortmund, Dortmund, Germany 

A. Germany - a theater of antagon- 

istic concepts of technology policy 

1. “We are the people” - this was 
the motto of a peaceful revolution 

without bloodshed which started the 

process of unifying two Germanies 

with antagonistic philosophies in 

nearly all major areas of political 

life. A self-proclaimed “socialism 

existing in reality” broke down. A 

state disappeared with its formal 

structures by joining the Federal Re- 

public of Germany, in many fields 

leaving back disorganized and some- 

times chaotic conditions. 

2. The change in structures af- 
fected fundamentally a so far largely 

centrally planned economy which 

was governed by qualitative and 

quantitative goals defined by the rul- 

ing party - in fact by rather arbitrary 

decisions of hidden bureaucrats. 

The lacking international competi- 

tiveness and relatively low 

productivity of the old combines 

made an easy transition into a mar- 

ket economy largely impossible. 

3. Like the whole economy, 
science, technology and research 

were centrally planned, accordingly 

organized and carried out in the for- 

mer GDR. Huge and well-staffed 

institutions like the “Academy of 

sciences” with approximately 25,000 

employees and about the same num- 

ber of persons in other research 

organisations there lacked, in spite 

of good formal qualifications, the in- 

novativeness, creativity and 

productivity of their West German 

counterparts. Here, relative to the 

population, only one third of person- 

nel was employed, and they were 

more successful in most respects - for 

a variety of reasons. 
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4. So a formerly centrally 
planned economy under an East Bloc 

oriented, socialist leadership is 

under transformation into a “social 

market economy” within a pluralist 

society - a gigantic undertaking 

without historic parallels. This is 

fully reflected in the reshaping of 

structures in the fields of research 

and technology which are now gov- 

erned by: 

- freedom of science, 

research and teaching, a 

constitutional right and 

thereby a constituting 

factorin the field, 

- scarce private and public 

funds, 

- parliamentary decisions 

on the focuses of relevant 

legislation and budgeting 

for publicly funded 

research and 

development, 

- market factors 

determining supply and 

demands of research and 

development capacities, 

- a relatively high 

competitiveness amongst 

researchers and research 

institutions for money, 

personnel and projects, to 

mention the most 

important features. 

5. The technology gap of the 
East Bloc countries, including the 

relatively well situated former GDR, 

against advanced Western stand- 

ards (e.g. about ten years time lagin 

computer standards and applica- 

tion) appear to be the result of 

basically wrong and inefficient guid- 

ing principles of “monolithic”, 

centrally planned and controlled so- 

cieties. 

6. Inspite of certain structural 
weaknesses, there is not doubt that 

the developed structures of the “old” 

Federal Republic of Germany pro- 

vide a framework, but also 

principles, policies and a financing 

which offer very good chances to re- 

shape slowly but efficiently the East 

Germany structures and technology. 

7. Inspite of a basic market 
orientation and the pursuit of “capi- 

talist principles” of profit 

maximation by business, the federal 

German state has a very strong role 

in the redistribution of GNP which is 

largely governed by social principles. 

The state quota is still over 50 pc. In 

this respect, Germany represents a 

mixed economy with strong inter- 

ventionist traits. 

8. The new five Lénder not only 

became immediately part of the 

Federal Republic; they also entered 

the European Community. Euro- 
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pean policies have an increasing im- 

pact on research and technology 

promotion by pursuing a respective 

Community policy in accordance 

with its member states. There are 

therefore competing European, na- 

tional and regional programmes. In 

some cases there is also an overlap- 

ping with regional and sectoral 

economic promotion programmes. 

B. Federal structures for science 
and education - constitutional pillars 

of policies concerned 

9. The provisional German con- 

stitution, the Basic Law of 1949 with 

its amendments, not only contains 

inalienable human rights, but also 

defines the base of a federal state 

with checks and balances consisting 

of 16 Lander (federal states). 

10. The freedom of arts, science, 

teachingand research is also defined 

as a basic right (art. 5.3); these 

rights are widely interpreted. This 

provision has strong consequences 

for the system of higher learningand 

research as well as for the relative 

autonomy of such bodies. It has 

repercussions on technology policy 
too. 

11. Education and science is ba- 
sically Lédnder affair in their 

legislation and budgeting. The Lan- 

der cooperate e.g. in the Permanent 

Conference of Ministers of Educa- 

tion and Culture, regulating e.g. 

requirements for certain studies, 

also in cooperation with the Federal 

Minister of Education and Science 

with very restricted competences in 

this field. 

12. The promotion of research, 

like legislation concerning the econ- 

omy and labour law and social 

insurance schemes are constitu- 

tional part of the competing 

legislation. The Federal state has 

made wide use of these provisions, 

which form part of the framework for 

a technology (and research) policy. 

this leaves sufficient room for Lin- 

der and municipal activities and 

institutions. 

13. This also is true for legisla- 
tion concerning basic and further 

vocational training (and labour pro- 

motion) which are considered as 

parts of economic and labour legisla- 

tion. In our “dual system” of 

vocational training, the federal state 

is legislator, the schooling is pro- 

vided by the Léander which 

coordinate the curricula amongst 

each other and with the Federal In- 

stitute of Vocational Training. 

These fields are again closely inter- 

related with technology policy and 

research fields. 
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14. The Basic Law (constitution) 
was enlarged by “joint tasks” (Ge- 

meinschaftsaufgaben) “where the 

federal state participates in the ful- 

fillment of Lénder tasks if these 

tasks are relevant for the whole and 

the participation of the federal state 

is necessary to improve living condi- 

tions...” (art. 91a). As part of these 

joint tasks the enlargement and new 

construction of institutions of higher 

learning (Hochschulen) and ad- 

joined clinics became part of the 

parcel, together with the improve- 

ment of regional economicstructures 

and agrarian structures as another 

component. A 50% financial partici- 

pation of the Federal Republic is the 

rule. Such joint tasks require re- 

spective legislation and budgetary 

measures by consensus between the 

Federal Republic and the Lander. 

15. This fairly complicated 
structure has led to a similarly com- 

plex structure of formalised and 

informal cooperation between 

federal state and Lander, between 

all institutions in the field and of the 

private economy. Statutory bodies 
form an intermediate level (e.g. 

chambers of industry and com- 

merce). There is also a close 

interaction between the fields of 

technology and research promotion 

in conjunction with regional or secto- 

ral (structural) policies. 

C. Some principles and approaches 

of research and technology policy in 
Germany 

16. With some variations due to 
changing government, the inte- 

grated research and technology 

policy of the Federal Republic was 

guided by some common principles: 

a) R&D in technologies s, 

together with the 

qualification of the people, 

the essential resource and 

source for national survival 

and economic development 

in accordance with the living 

and working conditions 

already achieved and aimed 

at. 

b) Under our constitution the 

promotion of personal 

development and of 

qualification is a primordial 

public function (e.g. free 

education, even at University 

level). Therefore e.g. 

universities with (some 

essential) research functions 

are state financed and form 

an integral part of a research 

and technology policy 

concept. 

c) Depending on the 

interpretation of proper state 

functions these will possibly 

require own research 

  

ANC Interim Science and Technology Group



Mastering Technology as a Political Challenge: 56 
  

capacities or the 

maintenance of state 

funded, though (relatively) 

autonomous institutions. The 

Federal Republic or Lander 

creates, organizes and 

finances such institutions (e.g. 

Federal Health Office, 

Federal Ecological Office, 

many federal research 

Institutions, Lander institutes 

for ecological affairs). 

d) Research and technology 

policy is aiming at 

strengthening the 

competitiveness of the 

private sector of the 

economy where this is in the 

national interest. This 

assumption presupposes 

major contributions to R&D 

from the private sector. Such 

aims can be pursued e.g. by 

special programmes and 

fundings for technology 

innovation and research (and 

other forms, e.q. in 

microelectronics, in 

production and process 

technologies). 

e) R&D policies should be 

governed by the principle of 

subsidiarity: what can be 

decided and done by smaller 

and autonomous units, e.q. 

companies, autonomous 

research institutes, should not 

be undertaken by the state. 

The state only comes in if, 

when and where those 

capacities appear insufficient 

to do so (e.g. smaller and 

medium companies in 

getting access to CAD/CAM, 

CIM). 

1) All programmes in this 

sector are in principle “aid to 

self-aid”. With the assistance 

given, the technologies, 

industries and products 

promoted, should eventually 

find their unsubsidized access 

to the markets. 

@) There are always dangers 

of distorting markets and 

market developments by 

such “"benevolent” 

interventions in form of 

subsidies, R&D grants, general 

investment promotion 

programmes. 

- by “take-with” effects of com- 

panies and institutions which would 

have undertaken the necessary 

steps anyway and out of their own 

financing; in such cases they provide 

extra revenues and profits; 

- by the subsidizing effects for 

the companies concerned which 

strengthen their profitability vs. 

those operating without public sup- 

port for technology and research; 

- by shifting market positions 

and power of promoted companies 

and research institutions by streng- 

thening their innovative potentials 

and capacities against competitors; 

  

German Experiences and Perspectives. Prof H. Pornschlegel



Towards a Technology Policy for South Africa 57 
  

- by making the powerful ones 

more powerful (e.g. technology pro- 

motion of multinational combines). 

h) International and 

European technological 

developments are becoming 

more and more important for 

national policies and their 

integral parts. In this respect, 

national technology policies 

are becoming more and 

more “regional programmes” 

of an economically united 

Europe of 12, possibly on its 

way to a confederation as 

United States of Europe 

around the turn of the 

millennium. 

D. German structures and patterns 
of research and technology policies 

(former FRG) 

D1 Some indicators for R&D and 
technology policy in Germany (for- 

mer FRG); 

D.II International position of Ger- 
man R&D by indicators; 

DJIII Major areas of R&D in Ger- 
many; 

DIV Some organizational struc- 
tures. 

A short description will be given ver- 
bally, with some transparencies 

assisting. 
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