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Abstract

It iswiddly agreed that technologica learning and innovetion are essentid features of
successful economic development. Y et achieving commercia success through
technologicd innovation is notorioudy difficult. Sophisticated entrepreneurid,
managerid and organisationa capabilities are at least as important as technical
cgpabilities for achieving and sugtaining this. Policy decisons around innovation
expenditure should emphasise commercid not technica success. Expenditure should
not only assst the development of new technologies, products and processes but dso
condder the development of managerid capabilities for penetrating large, difficult-to-
enter overseas markets. Thisisa particular chalenge in the manufacturing sector
where innovation has traditionaly been inwardly focused. Overcoming thisis
extremely important as this sector holds the key to broad-based job creation.



1. INTRODUCTION

The main ideato be explored hereisthat exploiting technologica innovation
to generate economic growth depends chiefly on difficult-to- acquire management
capabilities. Achieving commercia success on the basis of atechnologicd innovation
represents a considerable challenge facing managers and entrepreneurs. Repesting this
isno less of achdlenge. Organisations that sustain rapid growth over an extended
period typically do so not because of great technology, but because of great
management capability to exploit possbly second-rate technology.

The literature abounds with examples of overseas companies which have
learned these lessons and acquired the necessary manageria capabilities, often
through painful trid and error processes. By comparison, relatively little has been
written about successful management and exploitation of innovation in South African
companies. Nowhereis this more true than in manufacturing. Innovative professiond
services companies such as Discovery Hedth, Dimenson Data and Investec are more
likely to be singled out for atention than is a top- performing manufacturing company.
Although innovative service companies play avitd role in the South African
economy, it will be argued that manufacturing companies competing successfully in
international markets hold greater promise for employment growth for the mgority of
our labour force especialy those without tertiary education.

Ziton SA (Pty) Ltd (henceforth Ziton), a medium-sized Cape Town-based
manufacturer of fire detection equipment, is ahighly successful South African
manufacturing company worthy of cose examination. It has sustained rgpid growth in
both revenue and employment over the last 20 years. In the last 10 years done, saff
numbers have increased by 400%. The mgjority of jobs created are a relaively low
kill levels. Innovation has played an important part in Ziton's success. Within a
Space of 9x years, Ziton transformed itself from a primary focus on the distribution of
imported fire detection products to aworld leader in design and manufacture of
anaogue fire detectors.

The Ziton gory isfar more than smply inspirationd. 1t provides vauable and
practical lessonsin successful innovation management. Success did not come because
of great technology. The ingenuity and determination involved in establishing
credibility with overseas customers despite extremely limited resources and sanctions
are far more remarkable. Entering and learning to compete in internationa markets
was adow, incrementd process in which entrepreneurial vison, inginct and
perseverance played crucid roles. The pace of Ziton' srise to international
prominence received important boosts by sdlective use of government support
programmes which carriesits own lessons.

Many of the key features of the Ziton story are not unique. They fit a pattern
of innovation management in successful companies abroad. Section 2 providesthis
internationd context. It briefly reviews some of the most important developments
oversess in the fidd of innovation management. Section 3 reviews the key features of
the management of innovation in the South African environment. It aso consders
how this influences growth in manufacturing in the South Africa, by reviewing some
episodes of innovation in the South African eectronics sector. Section 4 provides the



detalls of technologica and managerid learning a Ziton. We conclude in Section 5
by exploring policy implications.

2. WHAT HAVE WE LEARNED ABOUT INNOVATION?

The view that innovation is the lifeblood of a successful economy istaken as
given here. A ampleindicator of thisis the rgpid increase in the proportion of high
tech, R& D-intensive goodsin exports of industridised nations (Keesing 1967, OECD
1986). Technologica innovation has spawned whole new industries and destroyed
others (Abernathy and Utterback 1978). Technologicd learning and capabilities are
widdy recognised to play an important role in achieving a defensible competitive
postion in avariety of sectors (Twiss 1995). It is aso recognised that a technologica
cgpability is not sufficient for a defengible economic postion (Tidd et a. 1997,
Blankley and Kaplan 1997). This section explores the reasons why thisisthe case.

2.1. Innovation isarisky, unpredictable business

In essence, the chdlenge to successful management of innovation can be
summarised as follows:* The probability of technical successin product innovation
projectsis 80%, whereas the probability of commercia successis estimated to be
around 20% (Mansfield et a. 1972).2 Combining these means that the probability of a
successful innovation is 16%. Roughly five times out of Sx we expect a project to
fall. Thisis congderably worse than the four out of five times we expect technica
success from an innovation project.

The chdlenge looms larger when one considers that the cost of innovation
projectsis heavily loaded at the back-end (Whedwright and Clark 1992). Table 1
shows estimates for the breakdown of innovation projects in a manufacturing
environment. Basic research and product design and development work tend to make
up less than 50% of total project costs.

In order to make maximum use of limited resources, the key managerid sills
are the ability to rgject unviable projects as early as possible in the innovation process
and to contain the costs by avoiding rework on successful projects (Tidd et d. 1997).
Empirica evidence highlights how difficult these can be to achieve in practice. Half
of R& D expenditure in large organisations typicaly is spent on unsuccessful projects
(Booz Allen Hamilton 1982). Cost overruns on successful new product projects are
typicaly between 350% and 600% (Mansfield et d. 1972). Research on the survival
of start-ups and smdl firms indicates that the overwheming mgority fail (Audretsch
1995). While atechnology orientation in a start-up is likely to reduce the probability

! Innovation refers to the process of bringing new products, services or processto market. The ‘ market’
requirement simply refersto the need for commercial application either within or outside the firm. This
isthe essential feature which distinguishes innovation from invention which could be considered
complete before reaching commercia application. Following Schmookler (1966), Gerstenfeld and
Wortzel (1977), and Hobday (1995), we view ‘new’ as new to the firm rather than to the world or the
marketplace. This helps to maintain the focus on commercial impact rather than the proprietary or
technological details around new product/ process development. Nevertheless, the distinction between
pioneering and imitation innovation activity is considered extremely important when considering
innovation in South Africaand thisisreflected in the discussion below.

2 Figures were cal cul ated by comparing project forecasts with outcomes.



of fallure somewhat, innovation does not necessarily reduce the probability that afirm
will disappear (Cosh et a. 2000).

Table 1. Breakdown of costs of innovation projects

Proportion of total
project costs (%)
Research 1-25
Design, prototyping, testing 5-40
Production 10-60
Launch 20-70

Estimated from Tidd et d. (1997)

Asif dl this were not enough, hitory tells us that many of the most important
and promising innovation projects are incorrectly rejected by the organisations that
invented them in the firgt place and instead commerciaised by other organisations
(Christensen 1997, Garud et d. 1997).

2.2. For innovation to succeed, it should be aimed at big markets

Though obvious to some, the importance of big marketsis often overlooked,
even in surprising places like Slicon Valey (Komisar 2000). Nowhere hasthe
importance of market sze been more powerfully demongrated than in East Ada The
importance of exportsin Japanese development generdly and in enabling Japanese
companies to enter and succeed in technologically complex indudtriesin particular, is
widdy recognised (Freeman 1989, Johnson 1993). The large, heavily protected but
highly competitive Japanese domestic market adso played a hugely important role as a
“springboard” for the eventual export of advanced products (Mowery and Rosenberg
1989). Its importance can be seen by the fact that in those domestic markets which
proved too small for economic levels of production, export-oriented industries often
failed to materidise (Mowery and Rosenberg 1985).

Other East Asian development successes have adopted the Japanese export-
oriented gpproach whole-heartedly. In the earlier phases of development, South Korea
was able to establish key industries with the help of a heavily protected but
competitive domestic market even though it was sgnificantly smdler than in the case
of Japan (Hobday 1995). However, the Korean markets were significantly smaller
than those in Japan. As Korea proceeded with the establishment of more
technologically complex industries and product capabilities, the domestic proved to
be inadequate and companies were forced (often literdly) into an early focus on
export markets (Hobday 1995). Learning to compete overseas was far from
graightforward and involved some spectacular failures, embarrassment and frequently
heavy losses especidly during early phases (Magaziner and Petinkin 1989, Kim
1997a). This pattern is aso clearly evident in other, smdler East Asan tigers (Hobday
1995).

The East Asan focus on export marketsis closdy related to its orientation
toward incremental innovation, often starting with duplicative and cregtive imitetion
(Mowery and Rosenberg 1989, Kim 19974a). Hobday (1995) provides compelling
evidence that the Korean gpproaches of technologica learning based on imitation and



market learning based on intengve interaction with overseas cusomers were
complementary and powerfully reinforcing. Imitation makesit possible to operatein
reldively difficult-to-enter markets based on technologica competition and the
opportunity to export to high-wage destinations provides the basis for adefensble
market position based on low cost production (Hobday 1995). Not only does the
imitation approach reduce technical complexity (Kim 1997b), it o frees one from
the notorioudy difficult task of finding markets where none exist as yet (Christensen
1997, langiti 1998). Thisis especidly true in the case of developing countries (Kim
19973). Theimitation orientation of these countries, though often portrayed in a
negative light, and questioned ethicdly (Fiaka 1997), has been put in its proper
perspective (Lardner 1987 for Japan) and (Kim 1995 for Korea). It aso became clear
that Japanese had introduced mgor refinements to the management processes around
imitation. A commerciaisation based on externd technology costs 50% lessin Japan
than one based on internd technology, while the cogt is the samein the US (Mandfield
1988). Thiswill be more fully discussed in the next section.

The success of a number of East ASan companies in penetrating overseas
markets was met with degp concern (Hayes and Whedlwright 1993, Magaziner and
Petinkin 1989, Dertouzos et d. 1989) as well as scorn (Krugman 1993, cited in
Johnson 1993). Thisin turn has led to increasing emphasis on the importance of
export markets for US technologies demonsgtrated, for example, in the controversa
lifting of the ban on the export of strong encryption software.

2.3. Innovation must be embedded in manufacturing if it isto lead to broad-
based and sustainablejob creation

By ‘broad-based’ job creation we mean the creation of jobs across a range of
kill levels. The argument around the importance of manufacturing is two fold.
Firgly, the mix of skill levelsthat can be utilised in manufacturing is broader than in
other technologicaly complex sectors. Professional service sectors, which have been
among the fastest growth sectors, create remarkably few jobs at lower kill levels
(OTA 1997, cited in Mowery and Rosenberg 1989: 206, Hughes and Wood 2000).

Thisis not to suggest that other non-professiona service sectors are not
sgnificant employers of lower skill level workers. Certain service sectors, eg.
tourism, hold congderable promise for job creation, including a lower sKkill levels.
However, non-professond service sectors are not typically viewed as important sites
for the process of technologica innovation (Hughes and Wood 2000). Also,
comparing jobs requiring comparable education levels, wages for lower kill workers
in nontprofessiond service sectors tend to be lower than in manufacturing (Dickens
and Machin 1999, Daly et d. 1985).

Secondly, the manufacturing function itsalf came to be seen asplaying a
critical role in the success and sustainability of the innovation process. The rapid
growth of Japanese importsinto the US market from the early 1970s provided an
important wake-up cdl in thisregard. Initidly, the focus of attention was on the
Japanese achievementsin the manufacturing function itself and how this function
could become a strategic competitive wegpon (Schonberger 1982, Hayes and
Whedlwright 1984, Dertouzos 1989). The most widely publicised achievements of the
Japanese included uniquely high levels of qudity, worker motivation and



productivity. These were achieved through such management approaches as uniquely
high levels of worker participation in improvement efforts, total decentraisation of
respongbility for quality, the famous *just-in-time” inventory management system,
dramatic reductionsin batch szes and an emphasis on production engineering as a
means of reducing set-up times and thus bringing the “economic order quantity”
down. The response in US and Europe, in part, was fanatica focus on productivity
improvement and ‘lean’ supply chainsin what came to be known as the * decade of
downsizing” which was later recognised as having damaged rather than enhanced
innovation performance (Caulkin 1997).

Emphasis later shifted to the Japanese ability to integrate design and
development with the manufacturing function to reduce new product lead times, cut
development costs and improve qudity (Womack et . 1990, Whedwright and Clark
1992). New product lead times in Japan were down to as little as hdf thosein the US
(Imai et d 1985, Clark et d 1987). The Japanese have been noted for being the first to
introduce a number of innovations based on US inventions (Mowery and Rosenberg
1989). Some of the widely publicised fegtures of the Japanese approach include the
importance of the engineering department (part of manufacturing function) in
supporting the close interchange of information between those responsible for product
design and those responsible for manufacturing technology, transfer of engineers
between engineering and research laboratories during research projects, and
contribution of experienced researchers and engineers to the development of younger
engineers through project management (Mowery and Rosenberg 1989). To this might
be added that many Japanese companies are noted for sending both design and
manufacturing engineers in preference to market researchers to speak to overseas
customers. The Japanese promote a culture of respect for the individua which enables
“tapping the tacit and often highly subjective ingghts, intuitions, and hunches of
individua employees and making those indghts available for testing and use by the
company as awhole’ (Nonaka 1991). Nonaka a so demongtrates that this
individualised interaction resultsin a“ spira of knowledge creation’” as each employee
contributes ingghts and refines collective understanding. Importantly, some of the
earlier thinking around ‘lean’ was revised and greater emphasis was placed on dack,
surplus (Caulkin 1997, Cusumano and Nobeoka 1998) and the need for ‘ redundancy’
into organisations (Nonaka 1991).

All of the above ingghts have served to raise the profile of the manufacturing
dramatically. Degp concern was expressed about the ability of US manufacturing
companies to regain their competitiveness (Dertouzos 1990) and in particular their
ability to retain the manufacturing function itsalf (Magaziner and Patinkin 1989). The
tendency of US manufacturers to focus on research, design and product development
and outsource manufacturing has been noted and the negative effect this could have
on future innovation cgpability isamgor concern (Magaziner and Peatinkin 1989,
Mowery and Rosenberg 1989).

2.4. Sustainability depends on “ dynamic capabilities’ acquired through
continuous adaptation

The last 50 years have witnessed dramatic changes in management and
organisationa gpproaches to managing the risk in innovation. The period began with
confidence in the large corporation as the centra player in technologica innovation



(Schumpeter 1942) and economic development. This conviction rested upon an
assumption of the overriding importance of basic research for pioneering development
activity (Kamien and Schwartz 1982) and a cost-centred view of innovation (see
Cohen and Levin 1989). By the 1990s, the modd of US innovation “science-based
enterprise’ had been severely shaken (Rosenbloom and Spencer 1996). One
indication of this was the increasing pace of turbulence in the make-up of the Fortune
500 (Audretsch 1995). No mgor industrid R&D laboratory in the US came through
unscathed (see langti 1998 for a persond account). The defengbility of technological
cgpabilities had been undermined by scientific foundations becoming increasingly
pervasive, the narrow technologicd focus of traditional R& D organisations were
misaigned with an exceedingly broad and complex science base rdevant to asingle
product and increasing market unpredictability (e.g. around internet software)
impacted heavily on scientific disciplines and knowledge bases (langiti 1998).

It isimpossblein this brief summary to do justice to development in thinking
around the management or organisationa approaches to turbulent technologies and
markets. It isingructive, nevertheess, to consder just afew strands. Important
developments have been in the understanding of the “core capabilities’ or knowledge
bases which underpin innovation within an organisation. A firm's current knowledge
base cannot be separated from how it is currently organised (Kogut and Zander 1992).
Core competencies incorporate anumber of different dimensions and leves, including
resources, processes, norms (Leonard Barton 1992) and organisational forms and
combinative capabilities (van den Bosch et a 1999). This has led to breskthroughsin
understanding of how existing capabilities interact both to enhance and obstruct
innovation projects and particularly how to address normative obstacles (Leonard
Barton 1992). It has aso formed the basis for breakthroughsin understanding how
different modes of technologica change, particularly disruptive innovation, are
congstently discarded by technological leaders (Christensen 1997, Garud et d. 1997).
At the same time, the understanding of core competencies with gppreciation of the
role played by vaue networks (Christensen 1997).

At least in the US, thinking dong the above lines has formed the basis for two
somewhat divergent but mutualy consstent patterns of organisationa response.
langti (1998), for example, demonstrates persuasively that both have played a centra
rolein the renewd of the US dectronics industry. On the one hand is the sphere of
interna renewd, the remaking of established organisations. Central hereisthe
digtinction between exploration for new capabilities and exploitation of existing
capabilities (March 1991). In order to sustain themsalves, organisations have to
leverage established routines during times of stability and re-invent themsdves
through times of upheava, caled managing “ambidextroudy” (Tushman and
O'Rellly 1997). Zack (1999) outlines the role of process and culturd dimensionsin
balancing exploration with exploitation. “ Socid capitd” developed through people
interacting repeatedly over timeis shown to be crucid for effective renewa of
intellectua capital (Nahapiet and Ghoshd 1998), much aong the lines of Nonaka
(1991). The ahility of an organisation to reinvent itsdf happens incrementaly,
iteratively and in an interactive manner as the externd environment changes (van den
Bosch et d. 1999). The process of organisationa change is not solely driven by
creative management responses. Schrage (2000) demongtrates that modern
technologies for smulation and prototyping have a profound impact beyond smply
the product devel opment process itself. They have begun to redefine how



organisations see and understand themselves and can have a powerful influence of the
evolution of the organisation itsdf.

A closdly related stream of renewa occurs largely outside established
organisations. In part, thisis associated with the transformation brought about the
army of technology-based start-ups (Audretsch 1995). An improved understanding of
the normative obstacles to innovation in established companies has dso led to deeper
gppreciation of the role of the entrepreneuridly driven innovation (Utterback 1994,
Christensen 1997). Start-up firms and entrepreneuria behaviour are playing an
increasingly critica role in the commercidisation of radica or breskthrough
technologies (Garud et d. 1997). A whole new industry to support and “incubate’
technology start-ups grew up around leading research indtitutions (Rice 1998). At the
same time amgor upheava was taking place in research inditutions in the US to
repogition for a changing technologica landscape in which diverse technologies
became increasingly integrated (Mowery and Rosenberg 1989, langiti 1997). A large
number of US universities made deliberate changes to the way they approach the
commercidisation of ther intellectud property avay from sdling it to developing it
by enabling students, dumni and othersto commercidiseit. There has been an
explosion in the number of business school-, technol ogy-based entrepreneurship
centres together with growth in entrepreneurship course programmes from 20 to over
500 in the last 20 years. The strength of entrepreneuria culture and ingtitutions which
support high risk, technology- based entrepreneurship in the US together with the US
drength in avariety of key technologies, including biotechnology, software and
certain aress of dectronics are now seen as key differentiating factors with Japan
(Preston 1998). Thisisin sharp contrast with the development of processes for
‘interndised’ renewal, in which the Japanese have arguably led the way.

The purpose of this brief sketch of recent developmentsin thinking around
sudtainability in turbulent technologica and competitive environments was to
emphasise the centrality of creetivity and adaptability on the part of managers and
organisations. Technological change does not occur in isolation. It is degply
embedded in indtitutions. The for- profit company provides the key managerid,
organisationa and socid context for innovation. The ability to reconfigure interna
competencies to address rgpidly changing environmentsis the essence of “dynamic
capabilities’ (Teece et d. 1997). Ultimately, these are the strongest basis for
sustainable competitive advantage as they are the most difficult capabilities to imitate.
Achieving thisis beyond the scope of top management done (Tidd et d. 1997) and
require increasingly decentralised decison-making particularly in complex,
pioneering technology environments (langti 1998).

2.5. Summary

Arguably the most important mechanism for ensuring economic benefit from risky
investment in technologica innovation is to target large markets. For South Africa,
this must logicaly mean afocus on export and more particularly overseas export
markets, given the Sze of the Southern African market. Doing so would incresse the
probability that, for the smal proportion of innovation projects which succeed, the
revenue growth will be substantid.



For revenue growth to lead to broad-based job creation, innovation projects must be
imbedded in manufacturing companies. But the importance of the manufacturing
function goes far beyond that. It is an enormoudy powerful competitive wegpon in its
own right and has played a centra role in enabling East Asan companiesto gain
entry to overseas markets through efficient, low cost production operations.

Focusing innovation effectively on large markets and developing a competitive
manufacturing capability represent sgnificant managerid chdlengesin their own
right. Possibly the greatest challenge for managers and organisations, however, isto
integrate and align these activities within the organisation(s) in such away that the
organisation is able to respond effectively to increasingly turbulent and uncertain
technologicd and market environments. Research on dynamic cagpabilitiesis
increasingly emphasising culture, value systems and norms, the importance of which
were sometimes overlooked in the West. World-cdass innovation and manufacturing
capabilities can become obsolete in a short space of time, and it is the ability to
navigate organisations through both incrementa and radica change that becomes
critica to sustainability. Sustainability is difficult if not impossble to achieve without
world classinnovation and manufacturing capabilities, but on their own those are not
aufficent.

Finaly, it should be noted that there are no short- cuts to developing dynamic
capabilities. A company might have the most creative culture, excellent
communication and high levels of trugt, but without the requiste managerid and
technologica capabilities to identify and address the needs of large markets, it is
unlikely to become a dynamic operation.

3. INNOVATION AND GROWTH IN SOUTH AFRICA

This section considers how South Africa performs adong key dimensions of
innovation activity as identified in the previous section. We then evauate the
relevance of South Africa s innovation performance to its growth performance with a
particular focus on dectronics companies. Findly, the Ziton caseis introduced with a
brief outline of its growth performance.

3.1 s South Africa successful at exploiting itsinnovation effort?

A number of indicators suggest problemsin our ability to exploit our
technological capabilities and effort. South Africa appearsto be sgnificantly stronger
in science than in technology. South Africa s share of Science Citation Index isfive
times larger than its share of patents registered in the USA (Pouris 1991). South
Africa s share of scientific publicationsis higher by comparison with most newly
industridised countries (NICg (Taiwan excepted) and its share of patents lower (Joffe
et d. 1995). It islikdy that South Africa's share of innovationsislower till by
comparison with NICs, but available evidence does not alow direct comparison.

South Africa's science and technology resources are more heavily orientated
toward the development of new technology and radica innovation than isthe casein
the Adan NICs. Thisis condggtent with the saf-sufficiency “science republic”
approach characteristic of the Apartheid era (Marais 2000). Although East Asian
tigers are well known for an emphasis on imitation and incrementd innovetion, a



strong novel technology capability is not in itsalf necessarily undesirable. However,
univerdty-based scientific discoveriesrardy find any commercid application (Philips
1990). Attempits to establish technology incubators for high technology start- ups have
not been unquaified successes. Anecdota evidence from technol ogy-based
entrepreneurs suggests that a substantia proportion of patents generated at leading
locdl universties have little or no commercid value and amounted to little more than
a“CV building” exercise on the part of academics. Other anecdota evidence indicates
that a number of South African scientists continue to view Silicon Valley asthe place
of preference to commerciaise their idess.

There has been a marked shift toward greater emphasis on gpplication of
scientific research since 1994 (DACST 1996, p 11). At the same time, the importance
of maintaining a basic research capability was emphasised (DACST 1996, p 9). This
shift islaudable. In practice, the focus of spending remains on science councils and, to
alesser extent, universties. As shown below, these indtitutions are not dways
integrated with the private sector in an optimal way. Less than 10% of the Science
Vote was dlocated to the Innovation Fund, which is aimed specificaly at the
commercidisation of technology (Marais 2000). Further, in the first round of grants
from this fund, less than one-third went to private sector organisations.

3.2. Isthe South African innovation effort aimed at lar ge markets?

At least in the case of traditional manufacturing industriesin South Africa, the
answer is certainly not an unqudified yes. In judtifying the importation of foreign
technology vialicense agreements, locd firms are far more likdly to argue thet it will
save in import revenue than that it will increase export revenue (Scerri 1993).
Redtrictive clausesin license agreements typicaly preclude licensees from exporting
(Joffe et a. 1995). For those companies engaged in research and development
activity, the target market for innovation activitiesis far more likely to be the
domestic as opposed to foreign markets. In severd of the more technology-intensve
sectors, the share of newly introduced products was higher in domestic by comparison
with export sdes (Blankley and Kaplan 1997). Lagly, thereisalong “science
republic’ tradition in South Africa of public funds for research being oriented toward
locd projects, including military technology and other “strategic” projects such as
gynthetic fuels. It gppearsthat this culture has yet to be fully revised. A high
proportion of Innovation Fund projects are focused on local projects, particularly
those intended to address high crime rates localy (DACST 1999).

3.3. Isinnovation embedded in South African manufacturing industry?

A prominent management educator argues that “many manufacturers do not
have the technology, cost structures, knowledge or skillsto ded with rgpidly changing
new technologies and competition.” (Edwards 2000, p 60). Consistent with this,
traditiona manufacturing industries have tended to rely heavily on imported
technology (Joffe et d. 1995, Wood 1995). Evidence suggests that, unlike their East
Asan counterparts, loca manufacturing firms which adopt imported technology are
largely passive recipients of imported technology and seldom capture the necessary
tacit knowledge to assimilate, adapt or transform imported technology (Joffe et dl.
1995).
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In terms of links with locd research indtitutions, Joffe et d. (1995) found that
atiny proportion of manufacturing companies have research links with local science
councils or universities. Blankley and Kaplan (1997) confirmed this and showed that
the proportion is much lower among smaler firms. The fact that private sector R&D
in South Africa declined between 1985 and 1995 (Joffe et d. 1995) is dso suggestive
of companies struggling to achieve good returns on such investment.

Thereis aso concern about the level of embeddedness of innovation within
the manufacturing function in those South African companies active in R&D. Joffe et
a. (1995) refer to case study evidence suggests that technologica effort is often
isolated within the company largely to a separate R& D function, rather than being
integrated within dl activities of the company. Blankley and Kaplan (1997) found that
with the exception of the smallest category of firm, production departments were far
less important sources of information than either R& D or marketing. Thereis
acknowledgement of a sgnificant production engineering and operations management
capability in alarge number of South African companies (Joffe et a. 1995).
Neverthdess, South African firms are said to be wesk in shopfloor-based incremental
innovation because firms engaged in R& D generdly rank workers asthe least
important source of information for innovation (Joffe et a. 1995, Blankley and
Kaplan 1997). However, Japanese manufacturing experts who are familiar with the
South African manufacturing environment suggest that many South African managers
were unredistic about the impact which the introduction of Japanese-style, team+
based shopfloor improvement methods. In Japan, less than 10% of productivity
improvements are expected to come from the shopfloor. The onus for improvement is
primarily on the shoulders of management.

Many of South Africals most prominent recent success stories are professiona
sarvice companies. “Companies such as Investec, Rand Merchant Bank and Didata
are able to operate in the new technology. They are embedded with * get- up-and-go’
and ‘we-can-do-it’ attitudes’ (Edwards 2000, p 59). These appear to depend on
sgnificant indigenous technologica cgpability or backward economic linkages only
to alimited extent and are said to succeed on the basis of South African
“entrepreneuriad spirit” (Edwards 2000, p 58). As noted above, the success of some of
South Africa s professiona service companiesis relaively good news for those with
the requisite high-leved skills, but is unlikely to have much direct postive impact for
those without tertiary education.

3.4. Manufacturing growth: The South African challenge

Despite obvious distress in severd quarters of manufacturing in South Africa,
there are some encouraging signs of improvement in performance. Probably the sngle
most promising indicator isthe growth of exports. As a proportion of total
manufacturing production, exports grew from 10.9% to 16.9% between 1993 and
1997 (ILO “Impact of Globabilisation in SA” Database) and have continued to grow
farly strongly since. Export sades are accounting for the mgority of the growth of
total sales of localy produced manufactured goods, but this needs to be sustained and
the pace of growth expanded. Asiswell known, growth in production has not been
aufficient to offset productivity growth. Estimates of job lossesin South Africavary
substantialy, in some cases exceeding 500 000 since 1994 (Baskin 1999). Officid
edimates shown in Table 1 may underestimate the job losses in manufacturing. Table
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1 shows that the eectronics sector (in which Ziton (Pty) Ltd operates) hasfaired
somewhat better in terms of employment levels than South African manufacturing as
awhole, but for one of the highest growth manufacturing sectors globdly the
performance of the eectronics sector in South Africawas mediocre.

Table 1. Growth in employment in South Africa manufacturing dectrica and

electronics products industry

Change | Change 1990-

1990 1999 1990-99 99

% % Compound

annual

All Manufacturing 1462118 | 1302 000 -11.0 -1.2
Electrical and electronics

products industry 67 000 66 925 -0.1 -0.0

Bulletin of Statistics, 1991, 2000, Statistics South Africa

It is not asmple matter to relate innovation and growth performance & a
nationd leve (Kim 1997a). The most comprehengive survey of innovation in South
African manufacturing did not evauate growth performance (Blankley and Kaplan
1997). Studies focused on individua industries and firms are more likely to reved
direct indicators of this reaionship. In industries where sgnificant export growth has
been achieved, e.g. motor vehicles, it may be based on lower value added products
rather than innovative capabilities (Barnes 1998). The sudanability of thisgrowth is
questionable. In certain meta products sectors, however, there is evidence of strong
export growth on the basis of innovative products (Wood 1995).

Congstent with Section 2, there are dso numerous examples where
considerable invesiment has been made in technologica development and yet the
commercid and employment results have been disgppointing. The reasonsfor this
usudly relate to one or more of the key requirements not being fulfilled; innovationis
not focused on large markets, embedded in the manufacturing function, or harnessed
and digned to respond dynamicaly to turbulent environments. Below are some
ingructive examples of companies that have invested heavily in innovation in the
electronics sector and who have not trandated thisinto sustained growth for the loca
operation. Each is given a pseudonym.

“Diverdfied Indugtrid” invested more than R100 million in the devel opment
of an dectronic product to augment its existing range. The R&D team involved in the
development had relevant technica experience, but had never successfully brought a
new eectronic product design to market. After several years of fadse Sarts, expert

assstance from Germany and the US was brought in to finalise and debug the design.
In the end it took five years to complete development and prepare for manufacturing.

Potentid customers overseas were not involved in guiding development of the
product; the product did not make it into overseas markets and had only limited
success in the loca market. Cumulated revenue from sdes of this product did not
reach one fifth of development cost four years after introduction. In the end,
“Divergfied Industrial” purchased alocal competitor which had been first to market
with asmpler product developed in afraction of the time and at lower cost. The
acquired company had been somewhat more successful in launching its product,
having invested more resources in educating its customers in the use of the new
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product. However, its innovation had also been far from idedl. Market growth was
migudged badly. Three years after R30 million was invested in automated machinery,
cgpacity utilisation was running at 10%. Aswith “Divergfied Industrid”, export sales
had not materidised for the acquired company which had aso findised its design
before extendve testing on overseas clients. In the end, the price paid by “Diversfied
Industrid” for the acquisition was a fraction of the origina investiment.

“Producer Electronics’ has an impressive R& D capability combined with a
competitive manufacturing operation. Its product development record includes some
pioneering innovations. However, “Producer Electronics’ has never had amgjor
success in export markets despite numerous attempts. On more than one occasion,
“Producer Electronics’ has attempted to launch its South African products oversess,
only to haveits customers discover quality problems and incompatibilities with their
systems and then be forced to withdraw atogether. Recently, big investmentsin
pioneering products have been shelved as they were beaten to market by more
focused competitors oversess. As aresult of these cumulative failures, and a stagnant
locadl market, “Producer Electronics’ has shed thousands of jobs over the last ten
years.

“High-tech Producer Electronics’ has successfully introduced a number of
advanced products in South Africa and developed its markets here. It lacked resources
to develop overseas markets for its products. A decision was taken to develop these
markets through ajoint venture with a European company who undertook to
manufacture the products under license and market them in Europe. After this
arrangement had been successfully implemented, it became clear to “High-tech
Producer Electronics’ that the European company was obtaining valuable information
from its European customers which it had not passed on to South Africa. This had
enabled the European partner to develop superior products of its own and it
subsequently stopped manufacturing those of “High-tech Producer Electronics.”

In many respects, “Consumer Electronics’ was and is an outstanding success.
It introduced anovel product to the market. It was soon recognised to have numerous
shortcomings, one of which was that it was too expensive for its target market locally.
However, an dternative market overseas was discovered. The design went through
severd iterations which greatly improved the gpped of the product. Investment in
manufacturing capability was low-key by comparison. It was largdly out-sourced, and
the few aspects where were performed in-house were prone to persistent quaity
problems. Little was done to improve the production capability. Production capacity
was expanded in three different rounds, but each time the same processes were
employed and the cost of production remained largely unchanged. “ Consumer
Electronics’ struggled to acquire the necessary capabilities even to manageitsloca
supply relationships effectively. A number of changesin the supplier base were made
over time. The result was ardatively high cos, low quaity manufacturing function.
For atime, “Consumer Electronics’ was able to get around this because the overseas
market gppeared to be willing to pay a premium for the novelty vaue and it enjoyed
rapid growth in sales and revenue. They were forced to live with high rgect and
return rates. New manufacturers entered the market with smilar products which put
downward pressure on prices and margins. Over time, a decision was taken to expand
production by out-sourcing it to an overseas company which can produce a
subgtantidly lower cost. The primary focus a the South African operation is product
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devel opment which employs asmadl, highly-skilled team. “ Consumer eectronics’ is
involved in collaborative development of new products for entirely different markets.
The South African plant lacks the necessary capabilities to produce these.

Having a strong manufacturing cgpability is not a pre-requisite for successful
business. “Consumer Electronics’ demondirates that a very successful business model
may be based on the outsourcing. However, it is unlikely to lead to broad-based job
creation. It is recognised that by out-sourcing its manufacturing function, a company
can sgnificantly strengthen its competitor(s) and ultimately undermineitsown
exisence (Mowery and Rosenberg 1989, Magaziner and Petinkin 1989).

3.5. Performanceat Ziton SA (Pty) Ltd

Ziton SA (Pty) Ltd (henceforth Ziton) was chosen for study for the following
reasons.

1. It has successfully introduced a number of innovations, including some
pioneering innovations in itsindudry.

2. Ziton hastargeted alarge, rlatively fast-growing market. In addition to
having the lion’s share of the South African market, over 80% of revenues
come from sales overseas. The company has atiny share of the globa market
and hence there are few externa congraints to its growth in future.

3. Ziton has developed a highly competitive manufacturing cgpability. The
proportion of the value of its products which is added in-house has been rising
steadily. This proportion currently stands at over 50%. In addition, a further
10% of the value of its products is added by local suppliers. Technologica
capabilities trandferred from Ziton to its suppliers have enabled them to
expand into new business aress, thus further enhancing the benefit to the loca
€conomy.

4. While employing a number of expertsin different technology and
management fields, a substantia proportion of the workforce has minima
tertiary education. This means that the mode of growth which the organisation
has pursued has shown economic benefits across afairly wide stratum of
occupation levels. As Ziton isthe only South African company in its product
area, growth in the company’ s employment growth has not been and will not
be at the expense of other South African companies. Ziton has never
retrenched a permanent member of staff.

5. Ziton shows sgns of developing dynamic organisationd capabilities,
particularly in the area of integrating its innovation and improvement activities
across the different functions.

6. The Ziton story includes sdected use of government support schemes. Had it
not been for these, the pace of innovation would have been significantly
dower which would have impacted on its ability to expand its export
operation. Thisindustry has received little by way of import protection. This
means that the Ziton's success is of greeat relevance to South African
companies trying to establish themsdvesin the current context of tariff
reductions and de-regulation.

The broad details of the company’ s growth are shown in Table 2 below. Ziton
has created 320 jobsin last decade. Thistrandates into total growth in staff numbers
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of 400% over the period as awhole and compound annual growth of 16.5%. Ziton has
achieved average annud staff growth of over 15% for each of the three decades since
the company was sarted. Sustained growth in employment is overwhelmingly due to
rapid growth in export sales. 250 people work in manufacturing and 210 of these are
directly employed on the shopfloor in production and assembly. Educationa

attainment among shopfloor staff varies between Grades 7 and 12. By comparison

with clothing sector workers, skill levels of Ziton shopfloor saff are generdly higher
asisremuneration.

Table 2. Growth in saff and revenue a Ziton SA (Pty) Ltd

1970 1980 1990 | 1995 2000
Number of staff 2 10 80 150 400
Total growth over each decade (%) - 400 700 - 400
Average compound growth pa (%) - 16.1 20.8 - 16.1
Local sales revenue (R mill) 8 17
Export sales revenue (R mill) 14 80
Total sales revenue (R mill) 22 97

Source; Ziton SA (Pty) Ltd

4. MANAGING INNOVATION AND GROWTH AT ZITON SA (Pty) Ltd
4.1. Ambitioustarget: A large, difficult-to-enter, inter nationally-traded mar ket

Annud sdes in the fire detection industry worldwide amount to more then
$600 million. Growth in the indusry has been spurred by incressngly demanding
dringent building sfety regulaions initidly in  indudridised countries  but
increeangly in emerging markets as well. One of the reasons for the limited number
of producers globaly relates to the approva process. It is costly and time-consuming,
as one of the Ziton directors explains. “Going through the UK test pand costs around
R400 000 and takes 8 months. It involves a huge amount of work. This makes it a
difficult industry to get into. You can't sdl for up to 2 years after commencing
product introduction.” Entry has been made even more difficult by consulting
engineers who demand increasingly sophisticated capabilities for fire detection, such
as intelligent detection, remote diagnogtics, sef-test features, and wirdess ingdlation.
80% of sdlesworldwide now consst of sophisticated systems.

Back in 1969 the founders of Ziton, Robert and Margerett Macfarlane, had a
dream of becoming aworld leeder in fire-detection. Thirty-one yearslater, Ziton is
the smallest of 12 manufacturers globdly in its product areawith a globa market
share of around 3%. Given Ziton's smal share of the global market, there is enormous
potentia for sustaining growth into future. Ziton's major competitors are based in
indugtrialised countries including Switzerland, the UK, the US, Italy, France,

Germany and Japan. Competitors in other East Asan countries are not particularly
grong in thisindustry, tending to focus on consumer products. Fire detection products
are relatively low volume and high vaue by comparison with the consumer
eectronicsindudry. Ziton isin aminority in the indudtry in its choice to incorporate
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design and manufacturing under one roof. Mogt of Ziton's competitors have shifted
their manufacturing activities to lower wage detinations.

4.2. Egtablishment phase based on low value-added position, imitation and
incremental development

The founders set up with total capita of R500. The origina business focused
on theingalation of fire detectors, hose redls and fire-control systems. Initidly, dl
the products were imported from oversess. Later, Ziton expanded the import side of
the business to supply other loca ingdlers.

This experience was indrumenta in the move to establishing a production
capability. It provided practica experience of the issues facing end users and
equipment ingtalers concerning the critical performance dimension of fire protection
products. It also provided a guide as to the mogt attractive product linesto target.
Ziton ultimately focused exclusively on high vaue added products. In addition, it
meant that Ziton knew in advance what unit cost level had to be achieved if in-house
production were to be feasible. Crucidly, it dso provided aready local customer base
which would make it easier to achieve the required unit cost level. Thiswas very
important as growth in sales of proprietary products was dow initially and limited
exclusvely to the loca market.

The founders lacked the required technical knowledge for product design or
manufacturing. To overcome this particular problem, they began researching the
subject reading books, magazines, pamphlets and anything ese that was relevant.
They broke down the imported products, found out how they worked and then set
about trying to design and build basic functiona products specificaly for the South
African market. Where they lacked technica expertise they employed the services of
someone qudified to show them how they worked.

When production began it was on afairly primitive basis. At each stage of
development of the company, Ziton sought pragmetic solutions to the current
chdlenges in production. 'We began to manufacture our own products & home. It was
rather like a cottage industry. The detector, for example, has to be potted and requires
akiln. Inthe early days we used to use our oven so the kitchen was dways filled with
smoke detectors in the making." Once the manufacturing process had been
demonstrated, a production line was set up with three staff. Production techniques
were fairly basic and each staff member had to be trained in the fundamentals of hand
soldering. By ingsting on a high degree of “home grown” component in production
processes, Ziton established afertile platform for encouraging rapid learning in-house
in the area of production processes. Thislearning hasindilled ahigh leve of
confidence in their cgpability to solve problems.

Ten years after Sart-up, Ziton had secured the bulk of the South African
market. Ther range conssted largely of imported products and the founders
recognised the need to improve the design of their proprietary products which were
primitive by comparison. Thefird recruit in design recdls his early reverse-
engineering experience. “1 was given arange of products from our overseas
competitors. The first product that was devel oped was partly acrib of one of the best
of these. Our first product took 6 months designing on aclip-on drawing board. That
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firgt product had alot of metal parts and we hand made the jigs for spot welding. We
used ataped- up circuit board for testing - we had no computers in those days. We
built our own wind tunnd and a primitive smoke chamber for testing. The modern
day equivaent smoke chamber cost us R2m.”

Ziton' sfirst designer had never designed a product before and it showed.
“When | look back at that | cringe with embarrassment. | knew so little. | didn’t even
know anything about plastics moulding. Before prototyping, the drawings came back
from the draftsman with angles added on to facilitate release during moulding.” His
background was in production in the eectronics industry. This recruitment choice was
ddiberate. At hisinterview, he was asked to make rather than design something. The
fact that he had dropped out of an eectrica engineering degree was not considered
important. Being able to bring a product into production quickly was ultimately more
important than the finer details of design. Designing and building jigs and devisng a
home-made circuit board tester were the critica kills at that stage. This recruitment
choice was further vindicated. Fifteen years|later when complex and novel design
cgpabilities had become far more important, the same person was a the helm of
design aswell as bringing products into production. Ziton's founders gppear to have a
specid talent for identifying people with a combination of appropriate experience and
remarkable skills. This has been crucid in the company’ s devel opment.

4.3. International market entry based on direct, timely contact with foreign
customersand incremental development of over seas marketing and distribution
channels

Closdly following Ziton'slaunch of its second conventional detector® in 1980-
81, one of its competitors threatened legd action for illegal use of patent information.
The design had to be adjusted to get around the patent. Undaunted, the founders took
the product overseas to explore the potentid for entering the export market. They
gpent Six weeks in the UK in 1982 during which time they met with hundreds of
potentia customers. The founders received help in making the right contacts from a
UK manufacturer who they acted for in SA. He gave them his complete customer ligt.
They vidted every single player in the fire detection industry and related industriesin
the UK. This vigt turned out to be highly fortuitous in guiding the future direction of
product development. “Near the end of our vist, one guy asked us what we were
doing about analogue systems;*” explained Robert. “He suggested to us that these are
going to be the future for the industry. He had heard of a European company thinking
aong those lines. Nobody in our company had thought of the concept. It was such a
magor advance, it could not be caled incrementa. On our return, we set about
employing alocd engineer to develop such asystem. Ours wasthe first system in the
world, introduced in 1984. It was crucid to our entry into the internationa market.
We were followed by Semens and Antronica”

Important as product technology was, success in the overseas market did not
amply follow. “ People were wary of us being from South Africa,” remarked one of
the founderstellingly. “1t took 5 years to convince people that you could get
technology out of South Africa” Ziton's Strategy for entering export markets was to

3 Conventional refersto the fact that the detector is not part of a programmable system.
* These are computerised or “intelligent” systems which are referredto as anal ogue because of the way
in which they measured smoke.
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focusinitidly at the bottom end with conventiona detectors. The markets and
technology for these are far smpler. Customers buy these products * off- the- shelf.”
Agents are not required to provide any technica back-up or after-sales support. This
dramatically reduces the cost of entry and aso diminates much of the risk on the part
of the agent. As aresult, agents have little loydty to their suppliers of conventiona
detectors. Competition in the market for conventiona detectorsis very much price-
based. In 1984, two years after the exploratory trip, Ziton recruited agents for its
conventiond detectors, offering alower price compared to aternative products. The
agents took the products on atria basis. Ziton needed to prove itsdlf to agentsin
terms of ddlivery, product quality and ultimately persuade them that Ziton wasin it
for the long term.

While Ziton's corventional detectors were being launched into export
markets, the new generation ana ogue detectors were tested in the South African
market. Subgtantia improvements to the software were made during this period. Only
after one year of successfully sdlling conventiond detectors overseas did Ziton
persuade agents to take their analogue detectors. “ Some people just laughed at us,”
recdls one of the directors. Agents representing their andogue range were required to
sl Ziton equipment exclusvey. At thistime, Robert’ s brother moved to the UK to
edtablish an office there to recruit and manage relationships with agents and end-
users. Ziton invested extendvely in training its agents from its globa marketing base
inthe UK. For exigting agents it foots the entire training bill, whereas for new
recruits, they are required to pay a proportion of the cost. For thefirst 4 years, the
company was not able to afford to provide technica support from the UK, and opted
ingtead to fly technicians from SA whenever they were needed.

In the fire detection industry, product innovations tend to confer areatively
temporary advantage. Ziton'sintroduction of the world' sfirst analogue fire detection
system gave them atechnologicd lead for a period of about 4 years. During thet time,
competitors introduced comparable features. Ziton's has invested heavily in
expanding and enhancing its product development cgpabilities since the launch of the
first analogue system. The product development effort has meant that Ziton has been
able to increase the proportion of proprietary productsin its range, from asmall
fraction of the tota to over 80% today. Thisis an extremely important feature of the
Ziton story. The risk associated with investment in new product development is
dramatically reduced when one dready has an existing customer base for the product
and extensive prior knowledge about customer needs and the direction of
technologica change in the market. Virtudly dl of the risk of commercid falureis
removed and the projects face only technical obstacles to success, which as shown
above, isusualy consdered to be aminor portion of the totd risk.

4.4. Ziton and gover nment support for innovation

Ziton has benefited from awards under the government’ s Support Programme
for Indugtrid Innovation (SPIl) as well asloans under other innovation support
schemes. In the view of the founders, Ziton would have succeeded without this
assistance, but the funding enabled it to “get there more quickly”. Aswill be seen
below, speed is crucid in thisindustry, so the importance of this support should not
be underestimated. It is worth noting that in spite of the importance of early contact
with foreign customers and the cost and risk associated with this, Ziton has never
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made use of government incentives for overseas marketing. Given the adminigtrative
burden associated with claming these incentives, they were regarded as ultimately not
worth the trouble. Ziton has aso not sought technical assistance from any science
councils, but continues to benefit from contact with local universities, discussed
below.

4.5. Process engineering capabilities essential for building capacity and
sustaining competitive position

Even for acompany with world class product development capatility, the
importance of capabilitiesin the area of production and process engineering should
not be underestimated. These are a crucia source of competitive advantage. Amongst
other things, a sophisticated process engineering capability has enabled Ziton to
expand capacity at lower cost (and hence more quickly) than would otherwise have
been possible, adapt new equipment quickly to overcome unexpected problems,
introduce unigue process innovations, and achieve sgnificant unit production cost
advantages againgt competitors. There are SO many examples of Ziton's achievements,
it is possible only to give afew illudrations.

The introduction of surface mount device (SMD) manufacture meant that a
“conformal coater” was needed to apply protective polyurethane coating to the
assembled boards. An in-house manufacturing technologist darted investigating
possible suppliers. “We couldn’'t afford the coaters available from overseas a that
stage. | suggested to Robert that it would be possible to design amachine ourselves.
He gave me the go-ahead to try. So we did the design in-house and sub-contracted the
manufacture to one of our loca suppliers. Other manufacturers got to hear about this
machine and our supplier sold four of those machines. We got the roydties for our
desgn.”

Ziton has collaborated with suppliers around the introduction of process
innovations. One example of thisisin the area of masking, a process which covers
sengtive components with a protective substance prior to coating. In the pagt, Ziton
used alatex rubber which was gpplied from a hand-held container. The latex took 20
minutes to dry, causing delays and increasing work-in-progress. Production staff
noticed an artidle in an industry magazine, hinting a anew plagtic materid for
measking. Enquiries were made and it was found that no materid was available yet,
but that Henkd Germany were working on a new materia. Ziton contacted them, and
offered to test formulations which Henkel was developing. Henkd asssted in the
ingtalation of a digpensing machine manufactured by Nordson. Following months of
trid and error testing, a suitable blend was identified which met dl of Ziton's
requirements. The new materia which isa Slicon-like, temperature-hardening plagtic
(Polydlifin) is caled HotMdlt. It takes 20 seconds to dry, which is 60 times faster than
the latex. In addition, the new materid is one-third the price of the latex. Findly, the
new dispensang machine is faster and results in more accurate masking.

Ziton purchased new circuit testing machine caled a Flyprobe tester in 1998.
This dlows greeter flexibility in new product introduction as atest programmes for a
new product can be produced in a couple of hours. The old system required a
minimum of 5 days of jig desgning and building, but this often took savera weeksin
practice. Despite extensive research into the choice of their flyprobe tester, the
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implementation was il not without problems. “Our boards are quite thin. We found
that the boards were bouncing on the granite floor. Our mechanicd design expert
developed a vacuum support system. He got the idea from vacuum supports on the
screentprinting machine for the SMDs (Surface Mount Devices). But those vacuum
devices are much smpler asthey are permanently on. He developed a sysemwhich
used specid sensorsto trigger the vacuum at the gppropriate time and minimise the
consumption of compressed air. The Italian manufacturer has seen our adaptation and
is now fitting the same device to their machines.”

Ziton's manufacturing capability has received overseas recognition. In 1995,
Ziton was gpproached by one of its largest competitors which was considering
outsourcing part of itsfire detection business and was interested in investigating Ziton
as an option. The company sent 6 people to Ziton for aweek. They investigated dl
agpects of the businessto satisfy themsalves that Ziton was capable of undertaking
production on their behdf. Ultimately, an agreement was reached by which Ziton
would manufecture dightly modified versons of certain products in its range which
would be marketed in Europe under the competitor’s name. All but one of the
components in these were to be designed and manufactured by Ziton. The partner
benefited from enormous cost savings in this process. During the week of the origind
vigt, the foreign team estimated that Ziton's unit cost of production was less than
20% of thet in their own plant.

The dud drategy of product leadership and price matching is an essentid part
of the longer term drategy of becoming one of the foremost manufacturers in the
industry. It requires that Ziton has no wesknesses and ultimady that the organisation
can match al competitors in terms of products and cost. According to one of the
directors, “the combination is hard to beat.” Prices on competing products have been
fdling a the rate of about 4% per annum on average. Ziton's view is that competitors
are cutting into their margins in order to maintain sdes volumes. Ziton's dua drategy
endbles it to mantan margins. Product innovaion makes it possble to mantan
prices while productivity and qudity improvement hep control cods. Ziton avoids
cutting prices, except where this is judified by cost reductions. Ziton did not post
price increases between 1998 and 2000.

Ziton achieves high levels of productivity growth in production. An industriad
engineers gave these figures for the two assembly lines for which heisresponsble.
Output on one line has been raised 77% from 450 to 800 products per day with the
same number of operators. On the other, output has risen 50% from 500 to 750
products per day.

4.6. Productivity growth and job creation

Much of the productivity growth has been achieved via reducing the |abour
input requirement per unit of production. For most of Ziton's higtory, growthin
production and revenue has more than off-set productivity growth and the company
has continued to take on more staff. More recently, recruitment hastailed off despite
continued strong growth in production. Staff numbersin Ziton arelevdling off and in
the view of the production manager could concelvably declinein future. In part, thisis
dueto increasing levels of automation. This needs to be considered in its proper

perspective.
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Firgly, Ziton has proven that it has the management capabilitiesto achieve
internationa competitiveness with low levels of automation in production. The
workforce quadrupled in size over the last decade. Secondly, Ziton avoids excessive
automation beyond what is economicaly optimd. Ziton uses intermediate production
technol ogies which are operator-assisting rather then fully automated. Thirdly, when
the economics around a process necessitates increased automation, the company does
not hesitate to do so. After being held back for some time, a project is underway to
automate the production of the detector base. The machine to automate the process
will be desgned in-house as will the re-engineered product. As aresult of this
automation, gaff in the section will be reduced by 75% and capacity increased by
50%, resulting in a 6-fold increase in labour productivity. The production manager
adds, “We are continualy analysing whether our current approach matchesthe loca
redities. We take into account awide range of issues such as absenteeism when
congdering further optimisation in production. We are concerned that it is becoming
harder rather than easer to maintain productivity levelsin the Western Cape.”

Finaly, the steedy growth in revenue has meant that the staff whose tasks are replaced
by automated processes have mostly been re-deployed in other areas. For example,
Sxteen people currently employed in the production of the detector head will be
moved into other aress.

4.7. Tapping and filtering foreign market knowledge

The directors are clear about their main source of idess “95% of innovation is
triggered by events outdde the company, something heard, something read,
something seen.” The business is structured to reflect this redlity. Ziton keeps close to
its customers, mogtly through its extensve network of direct agents. They currently
have around 400 worldwide, of which hdf are overseas. Ziton's reputation with
agents is so good thet it is frequently gpproached by agents wanting to switch to Ziton
products. As a result, Ziton has stopped actively recruiting agents in countries in
which it is dready operating. It ill has to recruit actively when it moves into a new
market. The agents play a crucid role in providing information on customer needs to
inform product development priorities. “Consulting engineers are blessed with vivid
imaginations and they sometimes cdl for way out things. Occasondly they generate
some redly good idess. The agent comes to us with the specifications and we have to
make a decison. The key issue is that our agents must be good enough to recognise
good ideas as well as have a good enough reputation to get good jobs to learn from.”

The founders emphasise that one of Ziton's greatest strengths is their focus on
a specific niche. “You have got to know your customers and markets in greet detall.
You can't understand a wide product group. Fire detection equipment sounds boring
and unobtrusve. But it requires an enormous amount of knowledge and expertise.
When we check our competitors products and go to trade shows, we redly
understand their products. Customers have red problems and face lots of issues.
Almogt dl of these are addressed by every competing system. But we suddenly redise
that somebody has solved a problem redly wdl.” Ziton handles enormous volumes of
technicd queries, product requests, etc. Cdls from South African agents aone
average 250 per week. Responding quickly and effectively to these is a challenge. The
technical support department, whose staff have previoudy worked in R&D or sysem
desgn, peforms a prediminay andyss of dl the informaion coming in from agents
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and cusomers dl over the world. Failure trends are congtantly andysed to pick up
any mgor problems quickly. Product queries and problems are categorised and
distributed to R& D or production or handled by technical support.

Ziton is highly sdective aout which new products to develop and which
features to introduce. The mgority of product requests and suggestions are eventualy
rejected. Critical to Ziton's siccess is the ability to make correct choices about which
new product ideas to pursue. These decisons draw upon 30 years of experience in the
industry and extensve knowledge of a globd customer base If it were not for this
breadth and depth of experience, combined with the volume of information coming in
from agents, the quaity of choices would likely be compromised.

4.8. Tension between creativity and the need for speed

Another important advantage of customer-focused new product projectsisthe
greater darity that thisintroduces for the project team in terms of tight specifications
and immovable deadlines. Limiting the scope of R&D projectsis vitd if leed times
are to be kept short. In an areawhere technology is changing rapidly, this represents a
ggnificant management chalenge. Ziton has 20 engineers in design and development,
five of whom do genuinely origina work. A number of their proprietary products are
patented. Ziton buildsin unique features into many of its products. Ziton's capabilities
in product design and development are acclaimed both locally and oversess. At the
1999 Firex Show in Birmingham, UK, Ziton was given two Best Design Awards for
its Horn Sounder, and Dua Sensor (see Exhibit 1). Thisisasource of tremendous
pride to the designers. Their desire to “push out the envelope” is a strong source of
motivation but also needs to be managed carefully.

In the past, Ziton has had projects which have dragged on for up to 4 years.
The Macfarlanes are open about the fact that new product lead times are not yet
aufficiently short at Ziton. “It is the norm for us to be Sx months late.” Without atight
scope, there is dways the danger of R& D staff adding new capabilities and features
and never reaching closure. As Robert putsit, “It is hard to stop people being cregtive
and designing over the top. New ideas can be areal pain and have to be managed
carefully. The hidden cost istime. A job can quickly grow from 8 hours/day to 20
hourg/day.” For this reason, Robert prefers not to refer to his section asan “R&D”
department. “We cal oursaves design and development. The focusis on looking
good, having the right features and excellent performance. Along the way people
come up with new idess, but thet is not the focus.”

Crestivity and closure require a ddlicate balance in the cutting edge design
environment. Ultimatdly, mutua confidence in the ability of ones colleagues and the
qudity of persond relationships will be determining factors. As a project leeder in
design and developmernt (D& D) explains, “1 get my brief from sales, cusomers,
mostly via Robert. We work well as ateam. Underlying that is a strong e ement of
trust. Sometimes | go too far. | redise I’m going down the wrong road and | have to
go back to basics and do what' s just enough. Sometimes | only show him the design
after I'vefinished it.” Top management trust and confidence in key individudsin
design and development is such that they are given tremendous scope to make their
own decisons regarding expenditure. “Robert isindulgent in D&D ... | anout ona
limb. | have total autonomy. | don't have to work to a budget, or only roughly. | have
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to work respongbly, not recklesdy, but I'm alowed to grab for the order book.” The
record suggests that this policy does have sgnificant benefits, indluding financid

ones. In arecent development project required a specid piece of test equipment,
cogting over RO.5 million. The team was given the freedom to explore dterndtive
options to off-the-shelf verson. They decided to design and build onein-housg, for
less than a 20™ of the cost for the off-the-shelf option.

The time pressure associated with devel opment projects can make
collaboration with research inditutions difficult. A Professor of engineering at UCT
was asked to give advice in the design of a new product. He also assigned the project
to a Magters student for his thess. By the time the thesis was completed, the product
had been launched and gone through &t least one design iteration. As aresult, the
director was reluctant to have yet more ideas introduced to the design team. However,
the project leader indgsted on reading the thesis which concluded that it was possible
to design 50% better performance into the product. The leader was dso successful in
persuading the head of D& D to grant a budget to employ the student for 6 months to
explore further design improvements.

Occasondly, Ziton reinforces strong motivation of D& D gaff by sending
them to sort out the teething problems on site in the early phases of anew product
introduction.

4.9. Managing quality in the context of rapid innovation

Quadlity refersto the totd conformance of dl finished products to the design
and manufacturing specifications. Effective qudity sysems are essentid for achieving
reliable products, as Robert explains, “The increasing pace of innovation does effect
production. The mgor difficulty in manufecture is reliability. The firgt three months
are dways consumed with debugging. Hence, trace-ahility in the fiedld isamagor isse
and problem for us. We have serid numbers, job numbers and exact model and
verson.” Achieving repeatability quickly is essentid to avoid inconveniencing
customers and expensive recdls.

If the qudity issues are not thought through at the design stage, then an
assembly process may interfere with an dready installed component or scratch the
printed circuit board (PCB) surface, etc. Ziton seeks to ensure that risks of poor
quality are designed out of their processes and new products. Industria engineers
provide a support function to D& D, asssting in the process of introducing a new
product into production. They give feedback to designers to achieve required quality.
Indugtrid engineers aso produce the manufacturing manua which includes an
assembly process flow chart and aquality plan. This manua defines the critica
features of the manufacturing process from the point of view of quality as opposed to
the functiona or test perspective. The industria engineers write the manufacturing
meanuas usng the product manuals, written by design team members. Process
specifications are dso drawn up in the context of the forecast volumes and test
parameters. Thisis necessary for optimising the economics of the processes chosen to
produce a product. The industria engineers write up the pecifications for any new
equipment required and normaly produce designs for any tooling, jigging and
fixtures. Sometimes, the design team do this themsdves, particularly if these are
required for the prototyping process.
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Ziton is currently introducing three totally different products each year. The
challenge of achieving effective and problem free introduction of new products into
production increases dramaticaly with pressure on lead times as the Production
Manager explains. “Keeping up with ongoing design changesis one of our biggest
challenges. Some complex changes may require relaying out the lines, retraining
people. The latter takes subgtantia time. If the time pressure for getting a new product
out istoo tight, then they might give us aboard design that “works’ but not to all
gpecs. Then product revisons result in additiona complications for us”

4.10. Threatsfrom an increasingly turbulent environment

In the early 1990s, a UK competitor developed a specia sounder. These are
traditionally heavy current devices which require separate circuits for operation. This
manufacturer developed a highly efficent sren which could connect to the same
wires as the detectors. The directors saw the new product a the time of launch,
weighed up its merits and concluded that it would not be important in the market. In
the end, it turned out to be a huge success. Ziton dstarted to loose tenders and thelr
agents pressurised them to introduce an equivalent product as soon as possble Ziton
was faced with a stark choice on one particularly large tender for a hospital. The Ziton
range could meet dl the tender specifications with the exception of the sounder
requirements. It was offered the tender if they were able to meet these.

A decison was taken to develop the sounder for this particular customer. The
contract included a tough pendty clause for late ddivery. The dient faced an
unmovable deadline in the form of a royd dignitary to conduct the officid opening.
This crested enormous pressure within Ziton, akin to a Hyunda-type “crigs’ (Kim
19979). One of the advantages of this gpproach is the motivationd effect, the
chdlenge of meeting an extraordinarily tough project schedule for a big prize, i.e a
large order which would not otherwise have been possible. This appears to have
played a part in persuading key members of the D&D team to work on this project
day and night over aperiod of 6 months.

The team leader describes the introduction of the first sounder. “By the time
the firs sounder design was complete, our customer was 5 weeks away from facing
very substantia pendty clauses. We worked severd nights in a row. We had designed
completely without paper. There were no drawings in sght. Those are needed for
ordering, contralling, tracing, etc. As a result, | had to run the lines for one year
because the drawings were not avalable and no-one ese had the necessary
information to run the linesfor us”

Describing the same events from a production point of view, the Production
Manager recdls, “| certainly felt the impact on productivity. It took forever to build
the first design. We couldn’t achieve repeetability. There wasinconsstency evenin
the bare boards. We used to have scrap boards galore. It took alot of work to get that
oneout. It's specs were open. It did X, Y, Z and awhole [ot more.”

At firg it gppeared as if this decison may have backfired. Debugging was a

particular problem on the first sounder and Ziton was forced to recall severd thousand
of the products before dl the faults were ironed out. It had to pay damages to some of
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its dients. That sounder desgn went through four revisons before it was stabilised.
The reaulting pressure was widely fdt, as the production manager explains. “We are
vey drong in new products. Losng lead time means losng customers. But it can
demoraise daff. The supervisors sometimes go wild. Sometimes we have to do a lot
of ovetime. They ask: ‘Why are we doing this? The importance of new product
introductions for future success of the company are not dways spet out to us. Our
operators want to know about the products.”

4.11. Dynamic capabilitiesin the making

Thetrue test of an organisation is its ability to learn from such crises. Ziton
learned importart lessons which led to far-reaching changes. It has taken enormous
drides toward effective integration of the design and manufacturing functions.
Referring to a derivative product of the origind “base” sounder, one industria
engineer pantsaradicdly different picture. “The sounder started out properly. We
drew up achecklist for D&D. We developed a good relationship with the project
leader in D& D. We would go to him for advice and vice versa. We were brought in
about half way through the project, two months before the product was coming to the
factory. That way, we could be certain of the jigging being completed intime.” The
checkligt referred to contains al the criticd criteriawith which new designs must
comply have been collated into a document for D& D. This enables D& D to design
gopropriately according to the limits and congraints of their manufacturing
equipment. The production manager concurs with the improvements. “ There has been
abig improvement in getting the product manuas out on atimely basis.”

Tighter co-ordination of the work of D& D and production has a direct positive
impact, perhaps most obvioudy in smoother introduction of new productsinto
production. Thisis an important achievement in its own right. However, effective
integration of different functions can redise powerful additiond benefits. An
important feature of this concerns the qudlity of relationships which exigt within and
between the different functions. Trust and mutua respect for colleaguesin different
areasis recognised as being crucid for ensuring that projects obtain the necessary
support. The reverse can aso gpply. Staff experience of effective interaction within
and between functions on successful projects can be a powerful meansto increasing
the levels of trust and respect (Leonard-Barton 1992).

Thisisaparticularly important source of mativation for saff who may have
felt under extreme pressure in the past. “We used to get called in when a product was
ready,” remarked one of the industria engineers. “We'd betold, ‘Here' s the product,
here sthe manua.” But we would be thinking to ourselves, ‘How do we build this, we
haven't seen thisbefore” Now we are invited in a an earlier stage. They tell us how
the product was conceptualised, developed and how to put it together. They dso tell
us when anew product will be coming to theline”

Increased involvement in new product introductions into production appears to
have had an enormous positive effect on the confidence and motivation of the
indudtrid engineers. The senior industrid engineer spoke proudly of his proposd for a
mgor project to improve productivity in the assembly of widdy used component
which had recently been supported and was underway. Increased trust has meant they
are less rductant to ask for assstance if they get suck. Thisislikely to aid effective
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diffuson of skills across the organisation. One indudtria engineer commented that
their relationship with the test and measurement department had aso improved and
that they were communicating far more effectively to avoid misunderstandings over
ongoing minor changes to manufacturing processes.

Similar changes appear to be occurring with D& D. The chief mechanical
engineer explained. “The D&D green areas meeting was introduced for the first time
this year. We meet every morning; 2 software engineers, 2 hardware engineers,
Robert and myself. Before we were al on our own track. Now we are sharing where
we dl are and what problems we are facing. We are starting to cover oursaves a bit
now, shoring up in our weak aress.”

New projects are underway to concurrently re-engineer products and processes
which will bring about significant reductionsin unit costs. These bring together
representatives from different functions to identify solutions which are broadly
supported. Thisway, different functions are changing and adapting their processes to
reduce overal complexity and avoid choices which conflict with the needs of other
sections. Take this example. Production has been experiencing problemswith
controlled torque equipment used to fasten the screws which hold the assembled
boards to the outer casing. This equipment is prone to inaccuracies. They have had the
supplier in on severa occasions, but have reached the conclusion that there are
inherent deficiencies in the present system. To cope with this, every single screw is
being manualy tested to check torque levels, which requires an additional member of
gaff on each line. A cross-functional team to address the problem has proposed
changing from screws (and ping) to rivots which are chegper and easier to fasten to
tight tolerances. This may sound like aminor change. However, it hasimplications for
anumber of different sections. The rivot system will mean that it is no longer possible
to remove aboard once it has been fixed to its casng. Thisin turn has implications for
rework and recd| policy. Changing to arivot system will probably also mean that
Ziton hasto re-gpply for approva for the effected products. It is estimated thet this
change could save as much as R1m per year.

In 1999, Ziton began to seek further unit cost savings by more effective
integration of the design and purchasing functions. As component prices are srongly
influenced by order volumes, Ziton aready achieves some purchasing advantage by
linking with other manufacturers that purchase identica components. It has been
recognised, however, that there is potentia to reduce component prices further by
increased standardisation of component purchases. D&D is now required to maximise
its use of standard components in new product designs.

Ziton attempts to keep both production and D& D well informed about
innovation among its suppliers and potentid suppliers. Robert gave this example.
“We have been moulding plastic parts for 20 years. Someone saw an advert for a
plastics show (K2). Some of our gtaff went to the show and immediately redlised how
much more specidist other companies were in thisarea. We built up ahuge list of
contacts as aresult of that show. Now when we have a problem, we don't phone a
local representative. We phone the world expert in Beyer in Germany. That way we
solve aproblem in 10 minutes that might otherwise have taken weeks. Thereis o
much innovetion going on in the world.”
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Thisis not to suggest that there is not till enormous scope for further
improvement in the leve of integration and co-ordination within and between the
functions. But Ziton has taken tremendous sirides toward improving communication
and co-ordination. The fact that this has been difficult to achieve is a credit to the
organisation. Achieving effective integration and through it dynamic cgpabilities
whereby each function is continudly improving and re-inforcing the other functionsis
widely recognised to be extraordinarily difficult. Once achieved, they are dso
recognised to be a powerful competitive wegpon, partly because of the difficulty of
recognising let aone replicating such capabilities.

4.12. SUummary

In today’ s competitive environment, no company can take its position for
granted. We have al witnessed award-winning companies be acquired or disappear.
After gaining internationd recognition for its product development capabilities and
meaking rapid progress in expanding its export operation, Ziton was suddenly faced
with a serious competitive threet. Responding to this threaet demanded the fulll
attention of Ziton's best managers, engineers, supervisors and shopfloor staff, so
much so that months of working day and night ensued. Few staff were spared the
considerable pressure and tenson created by this project. It highlighted mgor
shortcomings in the qudity of communication between and within functions, perhaps
mogt particularly in the processesinvolved in bringing a new product into production.
Inadequacies in this area and in the development process itsalf resulted in a product
launch fraught with problems and unnecessary costs.

This crigs gppears a o to have been a catalys to the organisation making
important breakthroughsin a number of areas. The qudity of communication and
relaionships has seen sgnificant improvement in certain areas. Leves of trust have
increased. There is better understanding across the organisation of the difficulties
faced by each function. Equaly there isimproved understanding of the needs as well
as the capabilities in different functions. In part as aresult of these changes,
subgtantia improvements have been made in reducing new product lead times,
reducing the number of design iterations, and increasing the pace of unit cost
reduction, amongst others. Ziton iswell on itsway to developing a“ spira of
knowledge’ (Nonaka 1991). The dynamic organisationa capabilities that Ziton has
begun to acquire could arguably prove to be its most enduring and defensible sources
of competitive advantage. Thisis particularly so in the light of the fact that few of
Ziton's competitors combine product development and manufacturing under one roof
and thus potentialy face grester obstacles to achieving such dynamic capabilities.

Viewed in these terms, the opportunity to face this crisswas a privilege. But it
was a hard-earned privilege which came about through years of paingtaking building
and nurturing. Wereit not for Ziton's network of foreign agents, its reputation with
overseas customers, its recognised product development capability, and the quality,
reliability and sophidtication of its products, this criss and the opportunity to learn
from it would never have arisen.
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5. CONCLUSION AND RECOMMENDATIONS

In line with the development of thinking around the management of
innovation overseas, Ziton provides a number of important and vauable lessons for
entrepreneurs, managers, investors, policy makers and others. Given the focus of this
conference, however, find comments will be focused on policy issues.

Rdatively few South African manufacturing companies have achieved
international successin large, difficult-to-enter markets. An important aim of
innovation policy should be to encourage more South African manufacturersto
acquire the necessary managerid and technologica capabilitiesto achieve this. Put
another way, the purpose of innovation policy should be to create an environment in
which large and increasing numbers of companies have opportunities to develop the
combination of technica skills and dynamic managerid and organisationd
capabilities necessary for responding effectively to the competitive crises which
inevitably will arise. How could this be achieved in practice? We consider some
options below.

5.1. Commercial, rather than technical successisthe most challenging aspect of
innovation and also the only objective

Thisis gating the obvious, but it ill bears repesting. For example, the criteria
used recently to evaluate the innovations by SPII grant holders were partly technical.
Commercid success appears fourth on the ligt, after “ adherence to budget and time
scdes” and “leve of technologica risk.” This gpproach muddies the waters. Only
commercia impact redly matters, and hence the focus of atention should be revenue,
profit and jobs generated.

This point is highly relevant to the orientation of policy. In generd, the
resources required and the risk involved in developing markets for a new product,
suitable channd s through which to service customers and learn from them are far
larger than to develop the product in the firgt place. Significant numbers of South
African patents, products and technologies are not fully exploited because of the vast
cost and risk involved in developing overseas markets. “High-tech Producer
Electronics’ isagood example of how an investment in a new product can go to
waste through lack of resourcesto commercidiseit effectively oversess.

Given the above and the evidence from Blankley and Kaplan (1997) on the
lack of inward focus of innovation, it is quite possible that the revenue generated by
every Rand invested in developing overseas markets for promising, but not fully
exploited South African technologies would be higher than for every Rand invested in
developing further technologies. Again the Ziton caseis ingructive. Once the
overseas markets were opened and the channd's put in place, the risk of every
additiona innovation project was dramaticaly lower. The overdl project risk began
to approach the risk of technicd astherisk of commercid falure was substantidly
reduced.

Thisis not to suggest that we should stop investing in developing new

technologies, but rather that we should invest more in developing internationd
markets both for our current and our future technologies. What this meansin practice
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is that we should seek to create more opportunities for entrepreneurs and managers to
acquire the requisite skills to gain footholds in difficult-to-enter overseas markets. The
implications of this are developed further in the following section.

Findly, it has been suggested e sewhere (Kaplan 2000) that tax rebates for
R& D would be an effective means to encouraging innovation in South Africa
However, if the limiting factor is resources for developing overseas markets, then
R& D incentives might not be best placed to generate revenue growth.

5.2. Evaluate public investment in innovation by the size of the growth
opportunity and the probability of commercial success

The export-oriented company focused on large, difficult-to-enter marketsis
the primary Ste of sustainable revenue growth. Being export-oriented is definitely not
aufficient. A substantia proportion of South Africa s exporters arein declining
difficult-to-defend (the opposite of difficult-to-enter) industries. The focus should be
on big growth opportunities which present redistic and achievable technologica and
market gods.

There are severa possible ways of moving toward this objective. Firdly, there
would appear to be scope for revisng incentives to develop overseas markets for
promising technologies and products which are dready in existence. Evidence from
the Ziton case and others suggests that public provison for overseas marketing are
unworkable and certainly less attractive than for the development of new products or
processes. If anything, the reverse situation would be preferable. Incentives should
target those product and process technologies which could credibly succeed on abig
scdein large, difficult-to-enter markets. The key would be to avoid supporting
companies which dready have export market capabilities and experience and those
whose products are not sufficiently well-developed to have aredistic chance of
competing oversess in difficult-to-enter markets.

Secondly, a complete export market entry and development strategy and
business plan should be a pre-requisite to any grant or financia award in support of
the development of anew product. It could be argued that the rules are even more
sringent, and require prior establishment of overseas marketing and distribution
channels as a pre-requisite. Thiswould tend to favour existing exporters, some of
which may not be best placed to expand revenues in future. However, it could be
made a pre-requidite for any secondary funding. It would seem gppropriate in many
cases to make research of and visits to potential overseas customers arequired initial
component of innovation grants. This might serve to dert the biddersto critica
aspects of overseas customer needs which might otherwise have been overlooked as
well as providing ussful initid clues asto what foreign marketing strategy might be
most appropriate. In this respect, it may be worth considering some changesto the
SPII and Innovation Fund grants. Some SPII awards have gone to companies that
have never achieved subgtantid internationa success despite years of heavy
investment in innovation. It would seem to make more sensg, if anything, to assst
them in managing the internationad commercidisation process rather than developing
more new products. A substantia proportion of the much larger grants made available
through the Innovation Fund go to consortia which are focused on addressing local
market needs, have no export Strategy and lack any capability to implement an export
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drategy. The evidence on the management of innovation is not encouraging about the
likely economic benefit of such expenditure.

5.3. For broad-based job creation, evaluate public investment in innovation by
how well it isembedded in a competitive manufacturing capability

If we are serious about reversing the situation of job lossesin lower sKill
categories, we cannot afford to invest public fundsin developing new technologies
which are not subsequently manufactured in South Africa. One cannot Smply limit
public innovation funds to companies with demonstrated competitive manufacturing
cgpabilities as this would disadvantage those wishing to invest in developing their
manufacturing cgpability in future. Where product technology is being developed for
which the corresponding manufacturing cgpabilities do not exist in South Africa, there
should be arequirement that proper account is taken of the costs and risks associated
with establishing a manufacturing capability. If this may not be feasible, then any
funding for product development should be considered cautioudy unlessaloca
partner willing to invest in devel oping the manufacturing capability can be found.

5.4. The company isthe primary ste of innovation activity

If it is to become sustainable and lead to the development of dynamic
capabilities, innovation must ultimately be carried out within one or more companies.
No amount of greeat technologies developed in isolation from red customers, redl
implementers and red supplierswill lead to the kind of dynamic capabilities which
are necessary for sustaining competitiveness in today’ s turbulent markets.

The innovation process may and often does begin outside the company, for
examplein public research indtitutions. There isimplicit recognition of thisfact in the
Structuring of government support for innovation such as viathe Innovation Fund.
Bidders are required to have private sector partners, but in redlity this requirement
may not dways be sufficient as it does not ensure that the private partner isthe
driving force in the partnership or is wholly committed to the project’s commercid
Success.

5.5. Summary

It is hoped that this will serve as areminder to decison makersin innovation
policy of the importance and difficulty of commercid rather than technicd successin
innovation projects. Greeat technology will not solve our employment problems, unless
more entrepreneurs, managers and their organisations acquire the necessary skillsto
be able to enter and compete successtully in difficult-to-enter markets. Ultimately,
complex, difficult-to-acquire managerid capabilities are no lessimportant than
technologica onesfor achieving this. Policy should reflect this by seeking to teke
advantage of the opportunities that exist to improve the export capabilities of
companies with advanced technologica capabilities and a targeted gpproach to
developing technological capabilitiesin areas with promising export markets.
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