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Abstract

In this paper we look at the clustering dynamics of the ICT sector in South
Africa, in particular the centripetal forces fostering spatial agglomeration. We
focus our analysis on two regional (i.e. Western Cape and Gauteng Provinces)
ICT cluster case studies which illustrate a clear and intensifying concentration
tendency of ICT-related production and R&D, viz. the Bandwidth Barn (a
product of the Cape IT Initiative [CITI]) and the Innovation Hub (a component
of the Blue 1Q project).
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Background

Both the production and use of Information & Communication Technology (ICT) are unevenly
distributed across countries and regions. While this is typical of emerging and fast evolving
technologies, there are particularly significant spatial differences in the patterns of ICT
production. Traditional explanations for these differences include distinct factor endowments,
technologies and policies. Regions with originally similar characteristics may develop in very
different directions. Hence, the locational patterns of ICT cannot be explained in terms of factor
endowments and policy regimes only. The tendency of particularly knowledge-driven industries
to cluster geographically has been recognized in policy-making. In this paper we look at the
clustering dynamics of the ICT sector in South Africa. In particular, we focus our analysis on
two regional (i.e. Western Cape and Gauteng Provinces) ICT cluster case studies which illustrate
a clear and intensifying concentration tendency of ICT-related production and R&D, viz. the
Bandwidth Barn (a flagship project of the Cape IT Initiative [CITI]) and the Innovation Hub (a
component of the Blue 1Q project).

There are a number of reasons for the emergence of clusters within the South African ICT sector:

» A sshortening of the product life cycle (i.e., a need for shared knowledge development);

*  The minimization of R&D and production costs;

» The need for system integration in a converging market,

» Concentration on core competencies and the contracting out of peripheral activities;

* Anincreased say in standardization processes; and

e The availability of social capital — this refers to the complex of local institutions and trust
relationships between local actors within a region.
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Proximity to university laboratories and other research centers provides firms located in
innovative clusters with easier access to scientific expertise and research results, thus, facilitating
transfer of research into commercial applications (Jaffe, 1989; Acs et al., 1992, 1994).
Furthermore, firms located in a science park benefit from agglomeration economies, due to the
fact that numerous high technology enterprises are clustered in a relatively small area, especially
if they operate in the same sector, or in closely connected sectors. The networking opportunities
of tenant firms are also widened, basically for the same reason. Finally, the park acts as a
bridging institution providing tenant firms with suitable accommodation on flexible terms and
technical and business services which are particularly valuable to new high-growth enterprises.
We can use Castells & Hall’s (1994) concept of technopoles to describe the Blue 1Q and CITI
initiatives. Castells & Hall (1994:8) argue that the technopole concept refers to “various
deliberate attempts to plan and promote within one concentrated area, technologically innovative,
industrial-related production”.

Policy Context

Policy-makers in South Africa have come up with measures to stimulate innovation and
entrepreneurship in the ICT sector. Inspired by the vision and experiences with new business
development and cluster formation in Silicon Valley (the region between San Francisco and San
José), Route 128 (Boston), Silicon Plateau (Bangalore, India), Hsinchu Science Park (Taiwan)
and the Multimedia Super Corridor (Malaysia), they seek to create indigenous technopoles in
South Africa.

The South African Government has recognized that it is not possible to exploit the ICT
revolution effectively without a strong local ICT sector, including the multinationals, locally
owned companies, and especially black empowerment enterprises (SAITIS, 2000; DACST,
1999). Cabinet has identified the ICT sector as one of the key growth sectors in South Africa,
and the telecommunications sector as a key-enabling sector. Key objectives of Government’s
ICT sector strategy include: significant improvements in employment, growth, empowerment,
SME development, exports and investments (DACST, 1999).

The Department of Trade and Industry (DTI) (SAITIS, 2000; DTI, 2002) has identified eight
key success factors for a national ICT sector strategy:

Developing human capacity: skills and knowledge;

Cost effective and ubiquitous ICT network infrastructure;

Sustainable growth of the domestic ICT industry;

Strong content and application development for domestic and international markets;
Rapid diffusion and adoption of ICTs through the economy;

Government as a model user of ICTs;

Enhanced innovation and R&D capabilities; and

Proactive, coordinated and transparent policy and implementation processes.

NN E

The objective of the Department of Trade and Industry (DTI) (2002) ICT cluster strategic Plan is
to: (i) develop new industries as a national policy, and (ii) develop a milieu of innovation.
Castells & Hall (1994:9) define a milieu of innovation as *“social, institutional, organizational,
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economic and territorial structures that create the conditions for the continuous generation of
synergy,...both for the units of production that are part of the milieu and for the milieu as a
whole”.

The DTI already runs several innovation support programs, most notably Support Program
for Industrial Innovation (SPII), Technology and Human Resources for Industry Program
(THRIP) and Partners in Innovation (PIl). These programs, and the Innovation Fund managed by
the DST, must be effectively marketed in the ICT sector, and must be sufficiently well resourced
to meet the demand. The DTI should also support the further investigation by the National
Advisory Council on Innovation (NACI) vis-a-vis the possible application of a tax incentive for
R&D and innovation, including the ICT sector. Further, the DTI must assist the ICT and
electronics sectors in marketing their capabilities internationally through focused investment and
export marketing programs undertaken by the DTI with its partners in the South African Electro-
Technical Export Council and the private sector in general.

The Innovation Hub

In March 2001, in a bold bid to position Gauteng (which is South Africa’s wealthiest province) as
South Africa’s ‘Smart Province’, the Gauteng Provincial Government launched an initiative
called Blue 1Q. The Innovation Hub is part of the Gauteng Government’s ZAR 1.7 billion Blue
IQ project, under the auspices of the Strategic Economic Infrastructure Investment Program
(SEIIP). Blue IQ is Gauteng Province’s high-tech industrial promotion agency. The Innovation
Hub’s vision is to “create a unique space where high-tech entrepreneurs, businesses, education,
research and venture capital can meet, network and prosper” (Innovation Hub, 2003). The 11
Blue 1Q projects are focused on three sectors:

e Smart industries, i.e. the Innovation Hub and Gautrain Rapid Rail Link;

» High value-added manufacturing, i.e. Gauteng Automotive Cluster; Wadeville Alrode
Industrial Corridor; Johannesburg International Airport (JIA) Freezone; and City Deep
Terminal; and

e Tourism, i.e. Cradle of Humankind World Heritage Site; Constitution Hill; Newtown;
Dinokeng; and Kliptown.

The Blue 1Q initiative aims to: create an environment in which smart industries — in the ICT and
bio-medical sectors can thrive; shift Gauteng’s manufacturing sector away from traditional heavy
industry into more sophisticated, high value-added production; and develop business tourism in
order to capitalize on Gauteng’s status as South Africa’s commercial and financial hub.

The Innovation Hub is a full member of the International Association of Science Parks (IASP).”
The Business Incubator at the Hub is a member of the National Business Incubators Association
(NBIA) in the United States, which seeks to provide professionals worldwide with information,
education, advocacy and networking resources for early-stage companies. The Innovation Hub
consists of:

" The Innovation Hub is the only full member in Africa.
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e A high-tech incubator;

* An entrepreneur/innovator development program, including the recently launched Coach
Lab where postgraduate students are mentored to work on industry projects;

* Initiatives targeting empowerment; and

» Alliances with world-class academic and research institutions.

The Innovation Hub is being developed to:

» Establish a high-tech hub in Gauteng;

» Develop an infrastructure to implement and stimulate high-tech business in a conducive
and mutually beneficial environment; and

» House other essential components such as incubators, venture capital founders and
professional service suppliers, to form the basis for a world-class ‘innovation corridor’ in
the province.

The Innovation Hub is South Africa’s first science park and is a joint initiative between the
Gauteng provincial government and the Southern Education and Research Alliance (SERA), an
alliance between the University of Pretoria and the Council for Scientific and Industrial Research
(CSIR). Construction started in October 2003 (and is expected to be finished later this year) with
the objective of creating South Africa’s own ‘Silicon Valley’. The ZAR 300 million Hub is
located in Pretoria and is being built around the concept of technological convergence. The
sectors that are being targeted include biosciences and biotechnology, ICT, electronics,
aerospace, advanced materials, and advanced manufacturing sectors such as automotive, defense
and defense spin-offs. The Hub is positioned adjacent to the University of Pretoria and directly to
the east of the Hub — just across the N1 highway — lies the CSIR. Hence the Innovation Hub is
situated on a ‘knowledge axis’, and is therefore deemed to be at the center of knowledge and
information.  Pretoria is only 60km by freeway from South Africa’s commercial capital,
Johannesburg. Furthermore, the Gautrain Rapid Rail Link, another Blue 1Q project, is set to link
Pretoria, Johannesburg and Johannesburg International Airport by 2006.

The provincial government sees the hub as: (i) creating a unique location in Gauteng
Province where high-tech industry, academia and entrepreneurs will be able to meet and work
together; (ii) better positioning the province as a globally-competitive knowledge economy; (iii) a
catalyst to enhance the innovative and growth capacity of high-tech companies and to improve
productivity and technology; (iv) an incubator for high-tech start-ups; and (v) promoting black
economic empowerment by acting as an incubator for innovative black start-up companies.

Processes and outputs of the Innovation Hub are benchmarked on a continual basis, against
international best practice. The objectives of the incubator are:

e To facilitate the accelerated growth and sustainable development of technologically
innovative start-up companies;

* To position the Innovation Hub incubator as the prime location for technologically
innovative start-up companies; and

» To be a leader in South African best practice incubation.
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Facilities and services offered by the incubator include:

» Flexible leases and a variety of office sizes;

* Reception and secretarial support;

» Sophisticated ICT infrastructure for the guaranteed supply of unlimited connectivity and
high bandwidth;

* Management advisory and mentoring services, including structured training programs
focused at the developmental needs of the new venture;

» Business support services (financial, legal, administrative);

e Access to business networks and markets;

» Assistance in finding suitable black economic empowerment partners;

» Assistance with obtaining venture capital or financing;

» Assistance in accessing technical expertise;

»  Entrepreneurship development and education;

» Participation in a high-tech cluster with access to like-minded people, i.e. being part of an
entrepreneurial, innovative community;

* Being part of an established brand, viz: the Innovation Hub;

» Market visibility by means of corporate advertising (marketing support);

e Aresearch interface; and

» Technological support.

The incubation program is made up of three phases: (i) pre-incubation phase which lasts for
about six months and makes sure that the start-up has a good business plan and has tested the
market with its product; (ii) the incubation phase lasts between 3-4 years; and (iii) the associate
stage is the final phase of the program, and is like a year-long ‘after care’ stage. The incubation
program has already produced success stories such as Expertron, a start-up that invented a new
information security solution product. Expertron has recently concluded a 30% shareholding deal
with Grintek, and has been granted a lucrative contract for the product by the ERP.com group.
Another start-up Naledi3d Factory, successfully established an interactive virtual reality
development facility in Uganda.

The Bandwidth Barn

The Bandwidth Barn is the pioneer project of the Cape Information Technology Initiative (CITI),
a not-for-profit promotion agency for the ICT industry in the Western Cape. The Cape IT
Initiative (CITI) is a non-profit public-private partnership funded by the Western Cape Province
and City of Cape Town governments, as well as more than 40 corporate members including
UUNET, Microsoft, Telkom and other national, regional and local businesses. CITI promotes the
development of the Knowledge Economy in the Western Cape Province of South Africa and acts
as the marketing agency for the Western Cape IT sector. CITI’s intention is to grow the Western
Cape into an international ICT hub, creating jobs and building the regional economy. The
Bandwidth Barn offers entrepreneurs the facilities, bandwidth, mentorship, support and
networking required to grow young businesses and foster innovation. The overall aim of the
Bandwidth Barn is to facilitate the creation of jobs (social goal) and wealth (economic goal)
through ICT, and to make the region more attractive for direct foreign investment (economic
goal).

©JITI 2003



116 Moodley

The Barn was financed by a million Rand sponsorship from the DTI’s Sector Partnership
Fund (SPF) and it received a multi-million Rand sponsorship from UUNET SA, the largest
carrier of Internet traffic in Africa. The Barn is located in Cape Town’s central business district,
in close proximity to three major universities, i.e. University of Cape Town, Stellenbosch
University and the University of the Western Cape — all of which graduate computer engineers.
The objectives of the Barn are to:

e Serve as a focus point for IT entrepreneurship in the Western Cape and to bring the
benefits of ‘clustering’ to the budding ICT sector in Cape Town;

» Provide fast 24/7 Internet connectivity (ADSL) to high-tech start-ups;

* Provide small ICT businesses with affordable office rentals, shared office
facilities to reduce overhead costs for services like Internet connectivity,
telephone and reception;

» Provide incubation for start-up ICT entrepreneurs in the Western Cape;

» Provide a supportive networked community to create synergies;

» Create a network of strongly interdependent firms and specialized suppliers, knowledge
producing agents (education institutions, research bodies, engineering companies),
bridging institutions (brokers, consultants) and customers, and to link together in a value-
adding production chain.

The Barn is a unique incubation model where the stability of anchor tenants is coupled with a
dynamic and evolving set of small companies. The Barn aims to remove the barriers that impede
small start-ups, i.e.:

e The cost of high quality Internet access;

» The difficulty of finding premises and the requirement to sign long-term leases;
» The cost of reception and PBX services; and

» The isolation of operating on one’s own.

One Barn success story is the black empowerment company, Liquid Thought, which is an e-
business consulting service. The company is three years old, employs 10 people and its turnover
is likely to exceed ZAR 10 million by the end of the 2003 financial year. Zulfiq Isaacs, the MD
of Liquid Thought, had this to say:

“The Barn was critical to our success. Clustering enables you to reduce overheads by sharing
the cost of Internet access and other infrastructure; it quickly raised our profile in the
marketplace and created networking opportunities. Most importantly, we were able to
partner other companies with different skills to create joint projects” (CITI, 2003).

CITI has formed the “‘Cape Lab’ initiative to help teach entrepreneurs about international markets
and to forge links with peer organizations like Enterprise Island in the UK and Enterprise Ireland
in the Republic of Ireland to help address this issue. CITI envisions the Western Cape
duplicating India’s success in attracting offshore software development projects and international
software support centers. Further, the Bandwidth Barn has been actively involved in local and
provincial ICT initiatives (e.g. the Cape Online e-Government Strategy) and in policy-making
organizations such as the Internet Service Providers Association (ISPA), the Internet Society of
South Africa (ISOC SA), ICANN, etc.
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Common Features

The geographical structure of the Bandwidth Barn and the Innovation Hub are concentrated, with
a multitude of linkages between core firms, their spin-offs and local subcontractors, world-class
universities and research centers, and local/regional authorities. Some key common features
characterizing this specific production model can be identified, namely:

» The geographical proximity of small and medium sized firms;

* A gpatial development where the interface of research with commerce and industry is
encouraged for the better exploitation of technology;

» A dense network of inter-firm relationships, in which the firms co-operate and compete at
the same time;

» A dense network of social relationships, based mainly on face-to-face contact, which is
inter-connected with the system of economic relationships;

» The presence within the area of complementary competencies and skills;

» Facilitating the creation and growth of innovation-based companies through incubation
and spin-off processes, and provide other value-added services together with high quality
space and facilities;

» Creating a culture of innovation where the physical infrastructure stimulates the
cross-fertilization of ideas and the flow of knowledge and technology to create the
‘buzz’ that comes with shared exploits, innovation and dynamic social interaction;
and

* A high degree of specialization of both the firms and the workforce.

Both the Barn and the Innovation Hub are not-for-profit incubators and the owners do not hold
equity in their tenants. They have close links to each other and often network and share
resources. CITI and the Innovation Hub have strengthened existing ties through an informal
partnership that is aimed at consolidating the activities of both parties for the greater benefit of
the ICT sector nationally. This includes sharing knowledge resources, such as ICT guest speakers
and information on high-profile international delegations to South Africa.

The two case studies clearly underline the importance of local and regional policies in
promoting ICT clustering dynamics. Focusing merely on national policies is insufficient.
Further, the close proximity to centers of teaching and research is particularly favorable for the
creation and growth of knowledge-based businesses.  Both the Bandwidth Barn and the
Innovation Hub are innovative clusters which (i) have formal operational links with centers of
knowledge creation, such as universities and research centers; (ii) are designed to encourage the
formation and growth of innovative businesses; and (iii) have a management function which is
actively engaged in the transfer of technology and business skills to ‘on-park’ located small high-
tech firms. The objectives of the two technology incubator programs are to: (i) provide a
mechanism for the commercialization and transfer of technology; (ii) promote the concept of
growth through innovation and application of technology; (iii) support economic development
strategies for small business development; and (iv) encourage growth from within local
economies.
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Concluding Remarks

Despite the fact that the cost of transmitting information has declined tremendously and has
become largely invariant of distance, the importance of location to innovation and production
remains. The primary reasons for this are benefits that the proximity of others generates to the
firms in the area, i.e. Marshallian externalities (Marshall, 1920). Firms located in the area of a
specialized cluster of firms may benefit from knowledge spillovers: information concerning new
applications or other innovative practices may spread faster among the firms that are located
geographically closer to each other. As the two case studies have revealed, there are other factors
fostering spatial agglomeration such as the availability of skilled labor, good infrastructure, and
supporting institutions, e.g. universities and research centers.

Both the Innovation Hub and Bandwidth Barn are examples of innovation being driven in an
institutional way. Both of these clusters are still at a very early stage of development, therefore it
is difficult to critically assess their success. That said, international experience suggests that few
incubators succeed, and those that do are driven by experienced, hard-core entrepreneurs
(Colombo & Delmastro, 2002:1103). Ultimately, the success of the Innovation Hub and the
Bandwidth Barn will be determined by how much venture capital experience and business
experience that the people running them have. Finally, innovative clusters in the Third World
must be strategic, properly managed and implemented, without becoming bogged down in
politics and bureaucracy.
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