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SOUTH AFRICA TECHNOLOGY FORESIGHT

I had a useful meeting on 28 January with Rob Adam, Deputy
Director-General at the Department of Arts, Culture, Science &
Technology, and Dhesigen Naidoo, who is part of the project
team for South Africa’s Technulugy Foresight exercise. I am
reporting separately the non-Foresight issues we covered.

The exercise is somewhat behind schedule, with the precise
delineation of the sectors to be_govered not yet agreed upon.
16 sectorsjiunder consideration which
the project team have been asked to reduce to 8. In the
course of the meeting Rob Adam appeared to be convinced that
they should aim instead for 12 sectors. A copy of a
brochure giving further details of the Foresight exercise,
including a list of Board members, is attached. I have
ordered more copies which I will send to MBP for OTIS.

The sectors identified match those of the UK
foresight exercise fairly closely, with the exception of areas
such as aerospace, where there is no significant South African
industry, and with the inclusion of slightly unorthodox
sectors such as "Youth" and "Safety of Citizen and Society"
(these two must be prime candidates for cutting).

Naidoo said that a final decision on the sectors would be made
at a meeting of the full Foresight board at the end of
February. Work on assembling the sector groups would then
start in earnest. As you are aware, the ODA are putting up
money for seminars and travel.
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"Does it make sense to commit a nation's

research resources on the basis of total

inexplicability and lack of anticipatory
rationale? ... Are we content to be "scientific’

about everything but science itself?

To reglise the full potential of arts, culture, science and
technology in social and economic development, in
nurturing creativity and innovation, and promoting the
diverse heritage of our nation

Mission statement of the Department of Arts, Culture, Science and
Technolegy







1 Research und Technology

Foresight

The Research and Technology Foresight Project aims to systematically
identify those areas of science and technology [ond emerging generic
technologies! that are likely to yield the greotest economic and social
benetits for Scuth Africa in the longer ferm. In the process, it seeks
to align technology policy with broader national goals.

1.1 Introduction to the Foresight Project

The Research and Technology Foresight Project is one of a
number of initiatives being undertaken by the Department of
Arts, Culture, Science and Technology as part of its mission to
review and reform South Africa’s science and technology system.
Interest in foresighting has grown in South Africa over the past
few years, and received special emphasis in the July 1993 Mission
Report on science and technology policy sponsored by the
International Development Research Centre of Canada. The
intention to carry oul such an exercise was announced by the
Minister of Arts, Culture, Science and Technology in mid 1994,

shortly after the establishment of the new Ministry.

The cutcomes of the Foresight Project. along with other palicy
initiatives, will contribute to new directions for science and
technology in South Africa. It signals the Government's
commitment to work cooperatively with the private sector and civil
society to align science and technology with the economic and
social needs of the country consistent with a growth and

development siralegy.

The aim of the Foresight Project is to help identify those sector
specific technologies and technology trends that will best
contribute to an improvement in the economic well-being and
quality of life of all South Africans over the next 10-20 years. The
Project will encompass technologies that impact on social sciences
and education, as well as those promoting economic development
and wealth creation through product or process development. In

particulor it seeks to:
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identity those technologies and latent market opportunities that
are most likely to generate benefits for South Africa;

develop consensus on future pricrities amongst the different
stakeholders in selected sectors (industrial, sociceconomic or
service);

coordinate the research effort between different players within
selected sectors;

reach agreement on those actions that are needed in different
sectors to take full advantage of existing and future
technologies.

Equally as important as these outcomes, is the foresight process
itself, which will bring together government departments, industry,
science councils, higher education, organised labour, professional
organisations and other stakeholders, who previously related to
each other in a highly fragmented way. For the foresight to
succead it must escape the charge of baing exclusive or biased
against full participation. The Foresight Project will not only seek
to identify trends, but also to build trust. |t is the start of o process
that will see a long term strategic approach to science and
technology within South Africa, and greater focus on the role that

technology has to play in the countrys development.

1.2 Background to the Foresight Project

The Foresight Praject is being initiated at a time when South
Alrica’s science and technology sector is subject to critical
review, In particular, the Science and Technology White Foper
sats out the basis for the development of a common vision for the
role of science and technalogy in South Africa through a coherent
National System of Innovation. This is to be enabled through
dedicated funding and the support of an advisory statutory body
which will provide independent scrutiny of progress.

In addition, a National Science and Technology Audit is underway
to ossess the strengths and weaknesses of the countrys science
and technology copacity. This exercise, due to be completed
within the next year, will yield valuable information on cur ability
to meet emerging opportunities. The Department of Trade and
Industry has launched an ‘Industrial Cluster Initiative, a
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programme of independent research projects by different
: institutions and consultant groups, looking at the competitiveness

of clusters of South African industries. The Foresight Project will
need to build on and complement these initiatives.

The broader national context in which the Foresight Project is
being launched is ene of declining internaticnal competitiveness
and relatively low levels of RED investment. Moreover, in the
past, government funded research has been aligned with the

security requirements of government rather than the development
needs of the country. Another major challenge facing the nation
is a shortage of skills and the unequal distribution of skills.

These circumstances point to an urgent need to rearrange

priorities to make best use of the rescurces available. The White
Paper, Audit and Foresight form a mutually complementary sat of
policy terming and policy delivery mechanisms being brought to

bear on these issues.

1.3 Features of foresight
he past decade hos seen a surge of interest in the
application of foresight techniques to science and technology
policy. New technologies are expected to have a profound social
and economic impact in the future, but the increasingly capital
intensive nature of science and technology has led to o
recognition that no country can offord to support top quality
research in all areas. In addition, the principle of aligning S&T
research to broad natianal goals is now accepted. This
emphasizes the need for high quality pelicy instruments to inform
priority setting .
% Alongside the reality of finite resources, there has been a re-
..... 2 evaluation of traditional models of innovation and the role of

science and technology in society. The assumption that investment
in basic research will lead automatically to technological and
product development is now recognised as simplistic. The
interaction between different stakeholders in an innovation system
is more complex than described by this traditional linear model,
and involves feedback mechanisms, with research needs arising at
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many points in the process. The emergence of new technologies is
as likely to be driven by market pull as science ‘push’.

Foresight is a systematic process which seeks to understand the
long term. It assumes that there are many possible futures and

that the shope of the future we inherit depends on the decisions

taken today. An important aspect of foresight is the use of !

gualitative as well as quantitative methods to set pricrities and

agree actions. The process of identitying priorities and agreeing
actions involves widespread consultation eamongst all the relevant
stokeholders. This lotter feature is perhaps what most distinguishes
toresight from forecasting, which tends to be more deterministic
and technical in approach.

The overall im of technology foresight is to help prepare for the
future. Taking specific sectors or themes, toresight seeks to align
supply and likely future demand. It does this by bringing together
vsers and other stakeholders with researchers and funders, to
consider the future of their sector over o 10 to 20 year pericd,

__;-‘: In developing pricrities, ot least four main factors may be
| considered:
(1] the economic and social needs of the country;
(2] potential scientific and technological opportunities;
(3] the countrys economic and social advantages and resources:
and

(4] the scientific strengths and resources available to the country.

In addition to specitic sector analyses, the Foresight Project aims to
identity emerging generic technologies that will cut across sectors.

Foresight is part of an ongoing process that seeks to develop a
better sense of strategic direction in research and technology. It is
best seen as one of many tools that may be used by government
or industry to help inform the strategic decision making process,
and hence to influence the future. Whilst it achieves this through
seeking consensus, it allows counter-intuitive views to be heard.

_— .

The latter are frequently the seeds of innovation to come. Indeed,
given the difficulty of picking ‘winners, it is folly to eliminate
curiosity driven research from the range of research activities.
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Foresight brings focussed thinking to bear upon the role of science
and technology in national development through what have been

named the six C’s:

communication to interaction by stakeholders
concentration on the longer term
coordination and partrership

consensus

comprehension of the factors of change
commitment to implementation

2 The International Perspective

Sc-u'rh Alrica is among the first of the newly industriglised
countries to conduct o foresight study, and will need to design
a unique programme. The following examples show the different
ways in which technology foresight has been carried out and

implemented internationally.

Japan

Japan is considered the 'home of foresight. Since 1971, the
country has made widespread use of Delphi surveys to ask the
S&T community about future technological trends. The Delphi
method involves iterative questioning with the results of a first
round of gquestionnaires being ted back so that respondents have
a chance to revise their responses in the light of the views of
others. The surveys, which are conducted every tive years, have
been carried out by STA (the Science and Technology Agencyl
which now delegates it to NISTEP [Mational Institute of Science
and Technology Folicyl. The next survey is due in 1997

The STA foresight has no formal implementation phase; rather if
provides background information for decisions taken by others on
their own priorities. Friorities for government funded R&ED emerge
from o complex process of which STA foresight represents one
part only.

Netherlands

In the Netherlands, a form of technology foresight has been
integrated into technology policy since 1989 by the Ministry of

6
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Economic Affairs. These foresight studies aim to outline potential

applications of new or existing technaologies which can be
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- = expected to be widely applied in the Netherlands within five to
ten years. The main objectives are to generate information for
______ E strategic technology policy. to provide small and medium-sized
= enterprises with information on recent technological developments
5 and to stimulate innovation through the development of networks. "

The Dutch approach ditters trom that taken in other countries in

the extent of consultation, for example wide consultation in
assembling lists of condidate technologies and wide consultation
in developing a consensus and commitment on which technologies
to pursue. There is no guarantee of new money so the emphasis
at the implementation stage is on the redistribution of existing
resources. |n addition, the Ministry of Education and Science is

carrying out its own foresight activities. The lindings will intluence
the four yeorly Strategic Policy Document produced by the
Department in which priorities for Dutch scientific research will be
indicated. The aim is to ossist in priority setting both in and

£ : between different fields of research.

United Kingdom

The United Kingdoms first national foresight programme arose
trom the 1993 White Poper on science and technology. The
motivation for initiating o |-;:|resighl exercise arose from o
perception that the UK was becoming uncompetitive relative to

other industrialised nations.

The foresight exercise was run by the Office of Science and
Technolegy. A large-scale Delphi exercise was central to the

R e

process of identitying trends. The outcome of the project was a
list of sector based and generic technologies. The study resulted
in the establishment of a foresight fund from which projects in
identitied areas could be supported. Ancther cutcome was the
establishment of networks amongst ‘users in ditterent sectors. A
number of outreach programmes and a series of initiatives to
engage SMEs have also been set up. Ol special note is the
decision by various UK regional autherities to carry out their own
toresight studies.
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Germany

Three major exercises have been carried out in Germany since
1990. In 1990, the Federal Ministry of Research and Technology
(BMFT] established a committee to review spending on basic
science and determine if new priorities were needed. One
outcome was a fundamental shift in emphasis from physical to
biological and environmental sciences. A second BMFT exercise
gave rise to a ‘map’ showing to what extent technologies
interlinked with each other and contributed to various potential
applications. The strengths of the German science base and
industry were also assessed and the relative importance of sach
technology to national goals such as economic pertoermance and
environmental protection wos gouged. Finally, a repeat of o
Delphi survey first conducted in Japan was conducted. While the
German and lopanese responses showed close agreement on the
likely timing of advances, the two countries ditfered in the

importance attached to individual topics.

The German ‘fc;resighi initiatives have influenced budge’r priorities
as well os huving an impact on strategic engagement between
induﬁtry, research arganisations and government, Certain

German lander are now considering their own foresight studies

Korea

Korea in 1992 initiated o toresight exercise as part of a newly
launched national RED programme, the HAN (highly advanced
nationall project. The aim of the HAN project was to improve the
competitiveness of domestic industries by increasing indigencus
S&T copability. It was hoped to reduce the dependence of
Koreas industries on toreign technology. The Korean government
intends that the outcome of the exercise will translate directly into
establishing pricrities and funding targeted areas. Total
investment directed toward the realisation of this aim is
anticipated to be $4,6 bn over ten years. The conduct of the
foresight represented a shift in government thinking that the
direction of science and Iachnclc:-g*f should be determined less b}r

individual research interest and mere by national gc:ncl|5-, i.e. a shift

from bottom-up to ’rnp-dnwn_
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The HAN project invelved government scientists and technologists,
independent research organisations, firms and universities. The
foresight procedure involved monitoring emerging technologies
and identifying prablems, setting priorities and selecting key
technologies, planning and implementation, and finally, contral
and evaluation. The monitoring phase turned up 214 candidate
technologies, which were then grouped into 60 areas. A set of
foresight committees was then established to monitor each
technology, discuss possible impacts, and reach consensus in
relation to national goals. The process has been described as
‘planning as learning by interacting”. The final cutcome was a list
of five product-oriented technclogies and six fundamental

technologies.

United States

The United States has not carried out foresight exercises as such,
but has concentrated instead on drafting lists of critical
technologies. In 1990, the US established the National Critical
Technologies Panel which was charged with identifying and
reporting on up to 30 national critical technologies considerad

‘essential for the long term national security and economic

prosperity of the US. This panel produces biennial reports, the

first published in 1991, The US Congress alse set up a Critical
Technologies Institute. Its remit was to explore and develop
proposals to advanee critical ’rechn01ogies and to develop a
strategy for federally funded R&D in each critical technology.

Other countries

A number of other countries have embarked on foresight exercises
or foresight related activities. France has adopted the German
and Japanese surveys to look at technology scenarios, the need
for international cooperation, and potential technological or
institutional barriers. Australia has employed foresight technigues
at agency level, while New Zealand, Sweden and Morway have
also undertaken foresight activities. Thailand is in the early stages

of planning a foresight exercise.
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3 A Foresight Project for South

EES it Africa

he underlying thrust behind South Africa’s first natienal
Tﬁesenrr:h and Technology Foresight Project is to achieve
alignment between the National System of Innovation and a
growth and development strategy. The Foresight Project is
expected to take 18 menths to complete and will involve
representatives from industry lincluding SMMEs], higher education,

science councils, government and civil society. Women and other
groups previously excluded from the S&T arena will be perticularly
targeted for participation in the Project.

Although the country has much experience in the use of innovative
planning techniques in the social, political and economic spheres,
the use of foresight techniques in science and technolegy is less
well developed. The Foresight Project is not a once-oft exercise
and part of the process will be the development within the
country of foresight expertise in science and technology, building

F : where possible on existing local capacity

In view of the enarmity of the challenges {r_:-:mg South Alrica, the
Fﬂresighl Project requires a focused approach and a clear sense
c:-[ direction. The fa“o-.-.ljng ‘mission statement p.'-:uwdef. a

developmental framework for the Project:

Mission statement

To promote technological innovation and deployment by identifying
opportunities for economic and social development through o
national research and technology foresight project”.

The success of any project in part depends on the establishment
of clear objectives at the outset. For a project of the scale and

complexity of the Foresight Project, the importance of identifying
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objectives cannot be over emphasized. Although foresight
exercises have been carried out in many countries, the objectives
and focus have differed occording to circumstances. The
objectives laid down at the outset of South Africa’s Foresight

Project will provide a framework for its design as well as o
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yardstick against which the Project may be evaluated.

The objectives of the Foresight Project are:

-
H
"

&

-

Frocess objectives: :
to identity those technologies and latent market opportunities

L ]

that are most likely to generate benelits for South Africa;
® o develop consensus on future pricrities amongst the different
stakeholders in selected sectors [industrial, sociceconomic or

servicel;

® o coordinate the research elfort between different players
within selected sectors;

® {0 reach ogreement on those actions thot are needed in
different sectors to take full advantoge of existing and future

technologies.

Qutput and Implementation objectives:
® 5 confribute to broad policy guidelines in S&T consistent with
the MNational Strategic Vision;
3 ® o develop a consensus on pricrity areas between different

i stakeholders in S&T:
2 z ® o identify possible funding priorities for publicly funded

research:
®* o build capacity in foresight methodologies:
® o gather intelligence, porticularly for industry, on future

ﬂ-ppc':rrunilies; '
) ® o encourage greater R&ED investment from industry;
to improve communication between public and private sector in
S&T.

to advise on the implications of the findings for skills

i, s
L

development:

T
S

® o focus capacity development in the tertiary sector.

o e T

Outcome objectives

ol

Ower time, the foresight exercise will lead to:
® glignment amongst the major role ployers in the National
System of Innovation
® |nstitutionalization of fn:urestghr capacity in government
departments and firms
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4 Research r.;nd Technnlngy

Foresight Project plan

I he Foresight Project is expected to toke 18 menths to
complete. The Froject is divided into three key stages. These
are presented schematically in the cccompanying diagram.

 Determoatonof _ Research and f T /
S Aalias Technology
F Foresight Project
uﬂin
Determine foresight 0 -
objectives ond terms
el reference | S-Dcm Ec::unm'ac Feseorch | /E.E.T Pricritess cnd {l'.g{\eﬁf
app-m'h.m 1]

~5

Design of
foresight process
7

sirotegec onalysis

Market ntelligence,
Government & industry
5{!3"1- icl partnership, Lovge-firm -

Iechnnlargutaf SMME co-operahien
3

+ Setio-goEnomic
resouncel
Preparalony odvantages

achvities

= S

Hignment ond

Consansus on
most promising
ophions

esoCE
Maoniboring and
updating of foressght

consultation
Dissemination
of [l:;n-s.lghl ety
Pre foresight Foresight Post foresight

The Foresight Project will be sector based. Sectors may refer to
specifnc industries, services or themes; some sectors may be cross
cutting. The final choice of sectors will be made after consultation,
but will be informed by the relative importonce to South Alrica’s
economy, and the potential tor contributing to social and
economic development. To broaden perspectives and encourage
creativity, membership of sector working groups will be chosen
from a wide range of stakeholders. The Foresight will run

accordingly to three stoges.
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1 Pre-foresight stage:

® establishment of detailed objectives for the Project in the

context of national policy initictives

detailed design of the project

establishment of internal and external ligison structures
alignment with other initiatives and consultation with the

community

® analysis of local and foreign foresight studies.

This stage allows for extensive consultation with the community on
the delineation of sectors lfor example, which seciars should we
focus on and whyl: the best way of selecting members of sector
working groups and panels, the most appropriate methodelogies
to employ; and the criteria against which technologies and
developments should be assessed. In all these processes the task
team will provide clternative options with advantages and
disadvaniages associated with each. It is expected that the
detailed design of the Project will develop through this initial

consultation process.

2 Main foresight stage

* dentification of key issues lsocial, economic and technologicall
in each sector that are likely to have an impact over the
foresight period

¢ analysis of the likely impact of these on the development of the
sector '

® implications of these developments for markets, products and
Processes

® analysis of the technological developments underpinning new

pFDdI..ICfS GI'I'EI Processes

® agssessment of the actions needed to reclise new developments.

The main foresight stage will be carried out by Sector Working
Groups. Working Groups will be expected to consult widely with

their relevant constituencies, using appropriate methodologies.

3 Post-foresight stage

® dissemination of foresight findings
® development of implementation plans based on findings

13
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®*  monitoring and updating of foresight
®* institutionalization of foresight capacity in government
% ® nstitutionalization of toresight capacity in industry.
® quality will be maintained through the work of an independent
_____ and external formative and summative evaluation.
e l External and internal ligison

The Foresight Project is not being undertaken in isolation and an
impartant component will be the establishment of good licison
structures with other relevant initiatives. Given the research and

data needs of the Foresight Project, a close working relationship
with the Audit is necessitated.

The results of foresight studies carried out in other countries will

be assessed fo identify those findings that may be relevant to the

South African project.

Some external technical assistonce moy be required, particularly in
training participants in foresight techniques. But an important

consideration is the need to establish loresight capacity within the
country and to build on existing expertise. This will be reflected in

o

the Project’s design.

5 Board and Task Team

T\\& Foresight Project will be overseen by a high level Board,
appointed by the Minister, whilst the day to day work of the
Project will be carried out by a project management team. The
Board has been selected on the basis of public nemination as well
as through other processes of consultation, in order to be

representative across sectors and communities.

This team will be based at the Department and will report to the
Director-General. The team is intended to comprise a co-erdinator,
eight sector technical co-ordinators, and six support statt.
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Sector Working Groups will be established with members drown
from different stakeholder groups. The organisational structure is

shown in the figure below.
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Research and Technology Foresight
' Organisational Structure
Advisory
% Bievereed
: (ovarnmaent
i Business,
Labour,
© Acodemics &
W~ C.-.-.[ Sc;:{ue‘-,-
Project Tosk
Team
; Project
z Manogement
e
[ m i 1] 3 =
Sectar Sector Sector
Coordinater Coordinator Coondinater Sector
Secrebariat Secratariat Secratariot Coordinglor
humction burehian functien
Sechor l,f.-:l:ﬁrr_l Sechor
Woarking G in..,'::- Wk ng
G.-'.c;"":' Criminolity Group
Intacmal sclaty & i Urbanisahon
sactor/IT develcpment & Transpart
——]Er— ——— rrer— —
Sectors mentioned are illustrative only
| 5.1 The Board
The Board will be respcnsib|e for setting the overall direction of
< the Foresight Project. Specifically the Board will:
i 1. Advise on formulating policy concerning the conduct of the
: Foresight Project
z 2. Guide the work of the task team and panals
¢ 3. Agree appropriate methodologies
4. Assist in identitying sectors, names and sector panel members
3. FReceive all sector panel reporis
6. Review and approve the final report and recommendations
7. Advise on the implementation of the recommendations
8. Oversee an external evaluation of the Foresight Project
Q. Advise the Minister of any other matters related to the Project

5.2 The Task Team

The task team will be responsible for the overall organisation and
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