
RUNNING ON EMPTY?

INNOVATION IN THE AUSTRALIAN
AUTOMOTIVE INDUSTRY

Wendy RIEMEN, Jane MARCEAU

Australia is probably best known for its endless beaches, Dame Edna Everage, Foster’s
beer and the 2000 Sydney Olympics. It is also the nation where the Black Box flight recorder
was developed in 1958, Ultrasound technology in 1961 and the Bionic ear was pioneered in
the 1970s. In the field of automotives, the electric motor became the basis for dynamos – the
standard form of electric motors used since 1871 – but was invented by Henry Sutton in
Australia in the 1870s. A century later a Perth engineer, Ralph Sarich, developed the energy-
efficient Orbital combustion engine, which is currently licensed to Venture to be used in new
Russian cars. Most of them were inventions by individuals but they were formalised by
governments, research institutions and private companies. So Australia has a good track record
of innovation in transport and other important technologies. Can this be maintained, however,
in a more globalised and integrated economic environment?

The present paper reports the first results of a 10-year study of developments in the
automotive sector. Our first study into the automotive industry in Australia was undertaken
in the late 1980s, entitled ‘A Local Division of Production: Technological Change and
Productive Interlinkages in Australian Manufacturing’. It examined the automotive industry
along with the clothing and electronics industries in an attempt to identify whether there were
any core firms which ‘drove’ technological change and innovative behaviour within these
industries. That study has formed the basis for what has now become a longitudinal study into
the drivers of innovation in manufacturing industries in Australia. A central focus of this paper
is the changing structure of the Australian automotive complex. In particular, we are asking, is
the sector now more integrated and competitive than it was a decade ago or more dependent
for its product development on external actors? If the latter is the case, the question has to be
asked if there is a future for the sector in Australia or will it follow the path of neighbouring
New Zealand; local assembly from CKD kits ceased and was replaced by fully-built imports
from Japan, Australia and Thailand with the loss of several thousand jobs.

The major factors putting pressure on component manufacturers in Australia are
market-related and include mergers, recession in Asian markets, excess capacity worldwide and
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the continuing reduction in the variety of vehicle platforms.1 Key decisions by the carmakers
are made in Detroit, Stuttgart or Tokyo. The survival of the Mitsubishi operation in South
Australia has been the subject of great speculation for more than 18 months. In addition,
growing globalisation of the local manufacturers’ operations is evident in global sourcing and
continuing rationalisation of relationships with supplier firms. The pace of innovation
continues to increase worldwide and Australia’s local automotive industry is in need of
considerable design and engineering activities. Environmental and safety regulations, new
selling methods and increased consumer demands intensify pressures for innovation within the
whole automotive industry. The research therefore investigates the extent to which
interlinkages between local assemblers and their supplier firms and between these suppliers
and their suppliers are developed in response to these challenges.

The paper stresses the importance of national policy that transcends merely
subsidising industries and technologies. In order to design policies to stimulate long-term
innovativeness in the economy, governments need to be aware of the opportunities for new
technologies in their relevant institutional context since public policy has an important
influence on a nation’s production system, education system, R&D system and finance
system (Lundvall 1992).

The paper consists of three sections. First, the recent theoretical developments are
reviewed, suggesting how they assist in understanding the generation and transfer of
knowledge in the automotive industry. Second, an overview is provided of the changes that
have occurred in the Australian automotive industry with a particular focus on the last decade.
This overview is placed in the context of industry policy plans since this industry in
particular has been the object of important government-initiated restructuring plans since the
mid-1980s. Australia is a branch of the internationalised auto industry but displays a new,
competitive edge. Using the data collected in the 1980s and 1990s, the third section will
provide a detailed analysis of the functioning of the automotive complex in Australia, as well
as conclude with an assessment of the future of the Australian automotive industry.

THEORETICAL FRAMEWORK

Innovation is now internationally recognised as an essential ingredient of economic
growth – whether the innovation concerns the development of a new product or the
improvement of a process (see eg. Dosi et al 1988; OECD 1999). Understanding the process
of innovation requires appreciation of the operation of the factors that facilitate developments
as well as those that inhibit the development of particular innovations.

The so-called ‘systems approach’ in researching innovation focuses on the broader
institutional context in which learning and innovation occurs and emphasises that innovation is
not random but patterned according to the socio-economic context (Carlsson and Stankiewicz
1991; Lundvall 1992; Edquist 1997). Strategies of firms and industries are understood as an

                                                
1 In 1999, the global production level of 52.9 million units reflected a capacity utilisation figure of only

69% (DSRD 2000: 5).
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integral part of their innovation environment, where one affects the other. These relationships
are conduits for the information flows which can generate new products and diffuse new
processes.

The research project was designed to gain insights into factors that drive innovation in
the Australian automotive complex. The term of ‘complex’ is used instead of ‘industry’ or
‘sector’ because more activities in the supply chain are included than is normally the case. It is
clear that some of the major players in innovation that are driving the industry forward are
outside the industry as normally defined.

Glatz and van Tulder (1989) suggested that it could be useful to see industries as sets
of relationships, which together constitute ‘industrial complexes’. Complexes are
conceptualised as innovation networks linking four distinct groups of actors: producers; users;
technological infrastructure; and regulators involved in delivering a specific product. It is
argued within this theoretical framework that the conditions under which innovation occurs are
shaped by the quality of the linkages across the wider innovation system (see also Malerba
1999). The approach traces current strengths and weaknesses in a system of innovation back
in part to the ways in which the national economy was industrialised and further developed
but does so in the context of a globalised industry. A deeper understanding of the patterns of
innovation in different industrial complexes will assist public policy makers in evaluating and
developing more sophisticated policies for change in the Australian manufacturing sector.

The Australian government over the last decade has tended to focus mainly on the
macro settings – interest rates, tariffs, and the taxation system – in line with the prevailing
understanding of neo-classical economic theories about the way to manage an economy.
However, industries, sectors and complexes differ in their degree of national and international
exposure, links to science, venture capital, intellectual property needs, commercialisation of
research results, clustering to increase the chances of knowledge transfer, transport and
technological infrastructure.

There appears to be some understanding of these differences with the development of
a new programme by the Federal government, called ‘Action Agendas’. Action Agendas
involve business leaders and government officials in joint analysis of the impediments and
challenges to growth for different industry sectors. Proposals are put forward for collective
provision of support via technological infrastructure and/or research and training facilities. The
approach to industry development policy formation implied by the Action Agenda process
relies heavily on a common understanding of the dynamics of the sectors concerned. This
paper proposes such an approach.

The search for the drivers of successful innovation has generated many studies of the
processes of learning (Marceau, Manley and Sicklen 1997; Cambridge Journal of Economics
Special Issue 1999). Empirical studies of the process of learning show the importance of
different kinds and sources of learning in different areas of the economy and in different
industrial complexes. For example, key buyer-supplier relationships encourage innovation
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through the effective exchange of information and products that stimulate new knowledge
about products, markets and technologies (AEGIS 1999; Marceau 1999).

The approach in this paper recognises the importance to innovative activity of both
the organisations (public and private) involved in the development of the automotive complex
and the institutional arrangements in the sense of the ‘rules of the game’. This is why one
segment of the diagram shown below relates to the regulatory regime put in place through
public policy action and the activities of regulators such as standards bodies and governments.

The approach described and illustrated in this paper represents a template which can
be used to analyse any complex and illustrates the now increasingly common linkages between
manufacturing and services as industries move up the knowledge-intensity ladder. It is
designed to be used to link analysis and policy action by highlighting areas of strength and
weakness in a comprehensive but also industry-specific way. The framework permits policy
makers to situate where joint public-private action is needed or where either private sector or
public sector should take prime responsibility for change. The ‘Action Agendas’ currently
under development in Australia are one example of this joint focussing on critical areas of
linkage between users, producers, research organisations and policy makers.

The different boxes in the figure below represent the key players in the complex of
activities studied and the areas which need to be strengthened if innovative activity is to be
increased and industry development improved. Information related to innovation and
production improvement opportunities flows with different degrees of effectiveness. The
strength or weakness of the knowledge/innovation flows is illustrated through the use of
thicker or thinner, single or duo-directional arrows. Figure 1 shows a perfectly functioning
complex in which information flows are equal between sets of players.

Figure 1. -  A well functioning complex

USERS PRODUCERS

TECHNOLOGICAL
INFRASTRUCTURE

REGULATING
AUTHORITIES

In particular, the paper is concerned with interactions between government, industry
and public sector research in Australia but the information flows will of course involve
external actors. Industry is divided into users and producers because neither the ‘users’ nor the
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‘producers’ driving the system may be effectively located within what is normally defined as
an ‘industry’. For example, fleet owners are significant consumers or ‘users’ in Australia and
can therefore be expected to be at least potentially drivers of product innovation. The user-
producer divide enables the analyst to focus on what innovation theorists tell us is a critical
set of interactions and relationships.

It should be understood that each diagram represents only a summary snapshot of the
knowledge/innovation flows concerned. In each case, a more detailed and refined picture can be
obtained by taking each segment in a complex and subjecting each to the same analysis. In this
way, a picture of the series of points of action needed in the whole complex can be put
together and action taken at each point, with the results open to monitoring in terms of the
impact on each segment and their interrelationships.

The diagram presented here shows the ways in which different areas of the automotive
complex are linked together. A few large lead firms coordinate inputs in terms of cost, design,
materials and components for the assembly of highly complex products. They have to be
knowledge-intensive in the sense of ensuring that knowledge about the functioning over time
of materials and components is incorporated into the design and the specifications of items
used. Not only do they undertake formal R&D themselves, they are also heavy users of high
levels of embodied knowledge (in materials, machinery and components) and of professionally
trained personnel (eg CAD design, engineers and manufacturing technology experts).
Moreover, they are bound and directed by the regulating framework, for example regarding
emission control and safety.

THE AUTOMOTIVE INDUSTRY IN AUSTRALIA : 1890S-1990S

The first Australian motor vehicle was built in 1897. During World War I, banning
importation of car bodies encouraged local production. The essence of automotive industry
policy during the 1930s and 1940s were initiatives to encourage manufacture of vehicles in
Australia, including an increase of local content of Australian made components in those
vehicles. Prime Minister Chifley regarded the motor vehicle industry as a “keystone that will
consolidate the industrial structure” (Capling and Galligan 1992: 198). Following the
production of the first Holden in 1948, the Australian car industry developed strongly in the
1950s and 1960s.

The Menzies government introduced ‘import licensing’ in the early 1950s, inducing
foreign companies to set up local assembly and manufacturing operations. Until then the
majority of car bodies and chassis had been imported. The policy eased the trade imbalance of
automotive products somewhat. European companies established subsidiaries in Australia to
manufacture a wide range of parts to be used in the local industry. The Menzies government
introduced plans to increase local content further and to increase import tariffs (Conlon and
Perkins 1994). However, despite good intentions, they undermined economies of scale, leading
towards low-volume vehicle and components production.
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Starting in the 1960s, Australian consumers developed a taste for smaller, more fuel-
efficient Japanese built cars. Increased imports began to erode the shares of domestic
manufacturers, particularly Chrysler and Leyland Australia. The latter closed its Australian
manufacturing operations in 1974. Tariffs were increased to 45 per cent whenever imports
exceeded 20 per cent of total registrations (Capling and Galligan 1992:202). The Fraser
government increased the tariff to 57.5 per cent in 1978. Protectionism through tariffs did not
seem to help maintain the market shares of the local manufacturers; in 1980, Mitsubishi
bought out Chrysler and GMH closed its Sydney plant. Therefore, an export facilitation
scheme was put in place.

However, at the beginning of the 1980s, the quality of the locally produced cars was
poor, sales of locally made cars were underwritten by import restrictions and high tariffs, and
the once substantial exports had fallen to negligible levels. Assemblers were seeking protection
against more imports, component manufacturers were seeking an increase of local content
requirements and the public was after cheaper cars of better quality (Marceau 1989).

The newly elected Hawke (Labor) government was confronted with a weak industry,
characterised by high tariffs and quotas. For technological change it relied mainly on overseas-
based parent companies. In 1983 GMH made several hundreds of employees redundant.
Instead of resorting to old favourites such as tariffs and other forms of protection, substantial
industry restructuring plans were announced under the ‘Button’ plan, named after the then
Minister of Industry, John Button.

The aim of the Button plan, introduced in 1984, and intended to run until 1992, was to
increase efficiency so that the industry could compete with imports at lower levels of
assistance. Its main objectives were to increase the volume but reduce the number of models
produced in Australia; to make the industry more efficient in general; to improve the quality of
the cars while holding down the price; and reduce immediate job losses and provide stable
employment (Industry Commission 1990: 182). This was expected to be achieved by phasing
out import quotas and reducing tariffs; an increase of access to export facilitation;
rationalisation of the component manufacturing sector; and investment in new technology and
training (Marceau 1991; Capling and Galligan 1992; Conlon and Perkins 1994).

Industrial Structure of the Australian industry
The outcomes of the Plan were several. Between 1988 and 1992 the number of

different models decreased from 13 to 6. Since Nissan closed its assembly in 1992 there have
only been four carmakers left – Holden and Mitsubishi in South Australia and Ford and
Toyota in Victoria. Toyota now produces two models (Avalon and Camry) but the others
only one model each (Commodore, Magna and Falcon respectively). Except for the Camry
being a medium-size vehicle, the others are upper-medium size family cars with V6 engines.
Government and private fleet managers buy more than two thirds of these vehicles. The
Japanese-designed cars are front-wheel drive vehicles. Only Holden and Toyota’s plants
produce more than 100,000 vehicles per year.
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The Australian vehicle market has risen steadily in recent years. In 2000 the Australian
vehicle market recovered from an 11 per cent downturn mid year, following the introduction of
major tax reforms,2 to recording the second highest sales on record. A total of 787,100 vehicles
were sold (Australian Financial Review 09/01/01). More than two thirds of all new cars sold
were passenger motor vehicles (PMV). The age of the national car fleet has been of constant
concern to the assemblers and component manufacturers. In 1988/89, the average age of cars
registered was 9.1 years. Despite years of economic growth, this has increased even further to
10.6 years.

Figure 2.- New motor vehicle retail sales

In 1989 they manufactured 335,923 vehicles, representing about 80 per cent of total
PMV sales. Total production of PMVs by the four local manufacturers reached 347,823 units
in 1999. This was nearly two per cent less than the previous year but 1998 had seen the
highest level of production in nearly a decade. To put the Australian sector into perspective,
local production in 1999 represented just 0.7 per cent of world output. However, in 1999 a
total of 547,575 PMVs was sold, indicating an increase of imported PMVs being sold in the
Australian market. Imported brands have increased steadily and most likely will continue in
line with tariff reductions beyond 2005.

                                                
2 From July 1, 2000, a 22 per cent wholesale sales tax was replaced by a 10 per cent across-the-board

goods and services tax, lowering the average price of a family car with A$3000. In the lead up to the introduction
of the tax reform new car sales slumped.
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Figure 3.- New passenger motor vehicle retail sales – local/import split

Import barriers for motor vehicles have dramatically declined in just over a decade. In
1988 it was announced that quotas would be removed and that tariff duties would be reduced
from 57.5 percent to 45 per cent immediately and to phase down to 35 per cent in 1992. In
1991, the Government announced further reductions each year, namely 2.5 percent to 15 per
cent in the year 2000. For the passenger motor vehicles and parts industry it will remain at 15
per cent from 2000 to 2004, before being reduced to 10 per cent in 2005. The tariff on 4WDs
and light commercial vehicles will remain at 5 per cent (DIST 1998:45). The export facilitation
scheme expired on 31 December 2000 and was replaced with the Automotive Competitiveness
and Investment Scheme. This scheme, in effect until 2005, intends to secure investment and
R&D. Registered firms will be able to claim import duty credit equal to 45 per cent of the
value of investment in R&D, subject to certain limits (ISR 2000).

In 1988/89 there were just over 500 firms producing original equipment, parts and
accessories, as well as products for the independent aftermarket. If only companies that were
selling at least $100,000 of products or services per year were taken into account, that number
reduced to around 300 (Marceau 1989). Compared to other countries where vehicles are made
this is a very low figure. However, the low level of specialisation of many Australian
companies, which supplied a wide range of different products, may explain this situation
(Berggren 1992:30). Of the top twenty companies only a handful was of Australian origin
(Marceau, Jureidini and Greig 1989:8). Table 1 shows the number of suppliers to each of the
assemblers. There are less Australian component suppliers than a couple of decades ago,
particularly as trade barriers have been lowered substantially and less models are assembled
locally. Notwithstanding these changes, there are currently about 200 companies producing
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components, parts and accessories primarily for the automotive industry of which 175 are
members of the industry association FAPM.

Table 1.- Number of Component Suppliers Per Assembler, 1988-1999

1988 1999
Ford 266 156
Holden 204 197
Mitsubishi 191 144
Toyota 152 88
Nissan 144 n/a

Source: supplied by company interviewees

Employment in the manufacturing of motor vehicles and components segment of the
industry has decreased significantly over the past decade. In 1998/99 just over 18,000 people
were employed in the assembly of vehicles, half of the number in 1989/90. In addition, the
component manufacturing companies employed 20,414 people and the electrical and
instrument manufacturing 5,001 people. Despite the decline in total employment in the
automotive sector, the number of vehicles produced remained stable, thereby showing a
significant increase in efficiency in automotive production.

In 1989, the local content scheme ceased to exist. Local content of vehicles built in
Australia has varied significantly but mainly between the manufacturers. The Ford Falcon had
in 1999 still the highest local content (84.5 per cent) but it was 89.3 per cent in 1991 and
dropped as low as 81.6 per cent in the years between. The most recent Holden Commodore
had 77.3 per cent and the Mitsubishi Magna 76.0 per cent local content (ISR 2000). The value
of the yen has had a significant impact on the Toyota Camry, where local content now stands
at 69 per cent and is likely to increase. Since the market share of locally built vehicles has
declined sharply, it is important for the component producers that the share of local content
remains stable.

The growth in total automotive exports from Australia over the past decade has been
substantial, increasing from just over A$1 billion in 1990 to A$4.2 billion in 2000. Automotive
products now rank ahead of the traditional export commodities of wheat, wool and beef, but
still behind iron ore. In particular Australia’s production focus on medium-large rear-wheel
drive cars provides an opportunity for exports to the Middle East and South Africa. In 1999 a
record 74,920 cars were exported, up from 54,356 the previous year. North America was the
top destination for Australian-made components, with more than A$400 million in products
and services in 1999. Total export of components has more than doubled over the last decade,
to A$1.5 billion.

In 1988/89 Australia’s deficit in motor vehicles was A$5.2 billion but if there would
not have been a domestic car industry it has been estimated that it would have been as high as
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$9.7 billion (Pappas Carter Evans and Koop 1990:183). Unfortunately, and despite increased
exports, the deficit in automotive products has increased to A$11.7 billion in 1999.

Indeed, there are fewer component manufacturers and many are still foreign-owned.
Australia is a ‘branch’ of the internationalised auto industry. Assembly and manufacturing of
components are concentrated in two States. All businesses are forced to compete on the world
stage. This is both a result of the recession in the early 1990s and increasing import
penetration. R&D spending is still low compared to successful companies overseas. However,
Ford and Holden have both full design development and manufacturing operations in
Australia. The industry’s quality performance has improved to world-class levels. Through
the design and production of the aXcess concept cars more than 120 component manufacturers
and service providers have demonstrated that they have improved their quality and product
design capabilities and that they are able to apply engine technology developed in the public
sector.

In sum, the picture of the automotive industry at the start of the new century is quite
different from that a decade ago. In the interval between the first study (1988/89) and the
current one, import tariffs have been reduced from 57.5 per cent to 15 per cent. As protection
has been progressively dismantled the market share of locally built vehicles has declined and
so have jobs. Half the 1988/89 number of people is now employed in the sector and they
produce the same number of vehicles. The domestic market for PMVs is stagnant and, due to
shortened product life cycles and low-volume production, Australian companies are forced to
minimise costs and maximise their export potential. Except for free trade in automotive goods
with New Zealand, Australia is not a part of a major trade agreement. The fall of the
Australian dollar resulted in a loss for Toyota in 2000 despite boosting record sales of A$5.4
billion including a doubling of exports to A$1 billion. According to Richard Lamming in 1990,
above all the future of the Australian supply industry was grim. It was small by international
standard, it was predominantly foreign-owned, and the companies were becoming more
second-tier suppliers.

An analysis of the productive relations in Australia will highlight some of the
challenges and opportunities ahead. It will focus on the relationships between actors in the
complex and compare data collected over the past decade.

The Sample
Our first study was timely because the industrial structure was then being transformed

radically through a combination of the introduction of the computer related equipment and
managerial strategies focussing on Just-In-Time delivery and zero-defect quality. This was a
major managerial and technological update. In 1989, quality and frequency of delivery were
identified as the two most important customer demands facing suppliers. Prices did not seem
to be a major issue.

In contrast, our current study is taking place in a situation dominated by the
automotive industry’s quest for lower costs as well as technological changes seen in the trend
towards more rapid development, increased system integration and modularisation. Quality
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and delivery have not lost any significance but are now more or less taken for granted. This
second study coincides with a renewed national debate on the appropriate level of tariffs as
well as a broader discussion on the fragile nature of Australia’s industrial structure.

A total of 108 component manufacturers and engineering firms were surveyed for the
1989 study. We were unable to locate 27 of them for the second study in 2000. They had gone
out of business, had possibly changed names or had been taken over. It appears that a lot of
medium-size companies had been sold or had moved into other areas, whereas some of the
smaller companies have become tier 2 companies to the automotive industry. Of the 81
companies left on the list, eight companies were no longer considered for the study because
they no longer supply to the automotive industry. Three companies on the 1988/89 list had
been taken over by another company on that list. Three companies had ceased manufacturing
in Australia and instead focused solely on imports. Others were approached to participate
because they offer certain products and/or services that have only recently become part of the
automotive industry. Finally, some were included in the current study because they were
global companies who had recently entered the Australian market. A total 44 in-depth
interviews were conducted in 2000 with senior executives of component manufacturers and
supplier firms. In addition, interviews were held with all local assemblers, government
officials, public sector research organisations and industry associations.

A change of ownership of the companies in the industry is clear. Whereas 78 per cent
of all the companies in the first sample were Australian-owned, including many family
businesses, the majority of the large companies were foreign-owned. The second sample
involved more foreign-owned companies and joint ventures (43%) and the average number of
employees had increased from 184 to 504 employees.

AUSTRALIA’S AUTOMOTIVE COMPLEX

One major change in the Australian automotive industry over the last decade has been
the increased use of computer-aided tools and the associated faster product development.
Related to this, the Australian consumer has become more demanding and knowledgeable
about the product he or she is after. Australians’ love of large sedans and the affordability of
these is unique because there are no cost competitive large cars overseas. This is one of the
key reasons why the Australian carmakers are not simply assembly plants, duplicating
overseas designs.

Toyota Australia is unique in the Toyota Group worldwide in that cars are designed in
Japan but developed and manufactured in Australia. The local operation is responsible for the
sales and marketing of these cars and has its own engineering services. Suspension, headlamps
and towing capacity are but a few of the components that are altered. This has occurred due to
historical development and the requirement of the market. For example, the volume of the
USA market is substantial enough for Toyota Japan to develop a specific car for the American
market. The last time Mitsubishi designed and developed a new model in Australia was in
1996. These days the Magna is made only in Japan and Australia. The latter is still involved in
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adapting components for the Australian market, as well as being responsible for the worldwide
sale and marketing of the Magna everywhere but Japan. The roles of the Japanese-owned
plants in Australia are twofold. First, to alter the product to suit the need of the Australian
customer. Second, to increase local content by having the same products made by local
suppliers rather than being reliant on imports.

Interdependency in the industry greatly increased in the late 1980s because assemblers
were dealing with monopolies for the purchase of components and sub-assemblies (Marceau
1989:22). The trend was to shift to larger suppliers and sole supply, mainly due to a lack of
competition among key suppliers. Many suppliers had been technology-takers who were
provided with drawings by the carmakers. In the early 1990s, the large companies in particular
had started to introduce many elements of Japanese production principles, such as supplier
audits; more frequent deliveries; increased transfer to suppliers for quality insurance; and
greater supplier participation in design (Berggren 1992). Most of these suppliers were
subsidiaries of multinational firms. From the mid-1990s, many Australian-owned firms
adopted these principles as well.

In the early 1990s Toyota was still aiming to have dedicated suppliers who would
only supply to them whereas Ford rather avoided being the sole customer of its suppliers
(Berggren 1992:8). All assemblers interviewed for our current study agreed that they benefit
from a company that supplies to several other companies because each is another source of
knowledge and this will most likely benefit the carmaker. More than half of the supplier
companies in our study (55%) supplied to all four assemblers, with another fifth supplying to
three of the four assemblers. Only one company supplied to only one of the assemblers (and
that was not to Toyota!). In total, five companies in our study did not sell directly to the local
assemblers.

A global trend towards outsourcing is evident in the automotive industry. Assemblers
are inviting component suppliers to become more involved in product development while the
assemblers transform themselves into ‘brand managers’. Their attention is moving from
manufacturing and assembly toward building brands, new selling methods and aftermarket
alliances (PricewaterhouseCoopers 2000). What used to be known as either tier 1 or tier 2
suppliers are now global module suppliers, system developers and integrators, component
specialists, and standard part suppliers.

There is some evidence of increased system integration or modularisation in Australia
but there are several reasons why Australia is lagging behind. First, one major difference
between the increase in North American and Australia is the cost of labour. In the USA,
workers employed by the assemblers are paid a higher wage than those employed by supplier
firms. Thus an assembler would save labour costs if more work gets done by the supplier
firms than in the assembly operation. In Australia, most of these workers are employed under
the same conditions and thus assemblers do not save much money whereas they lose some of
the control of quality and perhaps innovation. Second, considering the substantial amount of
production that still takes place at Australian assembly plants – eg. Mitsubishi assembles the
crash pad and makes its seats, Holden has its own plastic facility on-site – the reluctance of
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the carmakers towards transferring further design and development over to suppliers is
unmistakable. Third, some of the models that are still in production have got some limitations
for modules to replace a set of parts but that may be change with the new models.

Despite this reluctance, the assemblers have stated that they are looking for competent
system partners to develop and test larger and more complex systems and that they require
their suppliers to take responsibility for managing interfaces with other component suppliers.
Accordingly, no more than their top twenty suppliers are involved in product development to
some extent and a much smaller group are system integrators or module suppliers.3 According
to one of the assemblers, the number of their suppliers that are black box suppliers remains
constant except that their capability is improving. Eighteen supplier companies in our study
(41%) replied that they supply modules to assemblers and a further five (11%) expressed that
they could see themselves doing that in the near future. One fifth of the companies noted that
they are responsible for developing modules and supply them directly to the assemblers. In
our first study, some suppliers were assisted with technical expertise in design, financial
assistance or managerial expertise but the trend of global sourcing has changed this.

The strengths of the Australian suppliers have been built on short production runs for
a variety of model platforms. Few suppliers have the resources or capabilities to design and
supply complete modules such as those offered by the western mega suppliers. Moreover,
since more than a third of the companies in our sample were subsidiaries of foreign-owned
multinational companies and a further ten per cent were joint-venture companies (with some
foreign ownership) it came as no surprise that many of these companies have some form of
licensing agreement. In fact, 23 out of 44 cases had a license agreement for which they were
paying and only two companies were selling technology licenses.

The most common reason for the licensing agreement was paying the parent company
for the research undertaken in the head office or by one of the sister companies. Because
Australia does not have the market size to produce some of these technologies one could say
that to licensing the technology is the next best option. There is, however, a disturbing trend in
that some of these companies have closed their R&D departments. For example, a CEO of a
specialist fastener producer said: “if the head office agrees we would use the technology and
pay a license fee rather than develop it ourselves”. Similarly, a joint venture company
specialising in drivetrains commented: “we pay license fees to our parent companies in return
for full access to their technology. We do this more often now because of the cost of R&D.
Our ability to do it well is limited”.

The move of product development down the production chain coincides with a
transfer of power and responsibilities. There is a general drive among firms towards becoming
full-service suppliers thereby being expected to become more knowledgeable about the
customers’ wishes. The carmakers are staying ahead of product design and are knowledgeable
about new products and new technologies, although there is always a risk that they are
reducing their local design presence further. Even if they no longer do all the research in-house
they demand a transfer of knowledge from their suppliers. In our study, most supplier
                                                

3 Suppliers that were named include Robert Bosch, BTR, Dana, VDO, Air International and Hella.
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companies were more worried, however, about the emphasis on cost-downs in an effort to
gain contracts rather than the loss of intellectual property. Even some of the very large
suppliers commented that they can come up with suggestions to cut costs but that they do
not drive product innovation.

In the late 1980s, relatively few companies had gained market security. Of the 108
survey participants, only 24 had been offered supply contracts and they were shorter than the
3-5 years nominated by the assemblers. In fact, 16 had a contract for 12 months and the
remaining eight between six and twelve months. Our latest data suggest that Australian
suppliers can secure a long-term contract only if they are willing to commit to annual cost-
downs of 3-5 per cent for this period. Several companies reported that either their customers
had broken the contract or that the conditions had been changed during the life of the contract.
Many suppliers to Holden experienced pressure to relocate their operation closer to Holden’s
assembly plant, which, for the majority is more than 700 kilometres away. A decision by
these companies to relocate would have consequences for the total supply chain because new
links with local suppliers would in turn need to be established.

For Mitsubishi, concerted change in buyer-supplier relationships took place in 1992.
For the first time a whole range of people became involved in meetings, discussing at once the
design and manufacturing capability. In the past many separate meetings would have been
held, discussing design, quality, manufacturing process and marketing but since 1992
discussions involved a larger group of representatives. For example, for nearly two years an
engineer from their seat frame supplier was on-site on a daily basis. Similarly, following major
restructuring in the early 1990s during which Ford decreased its workforce by 45 per cent,
Ford decided to develop a new product development process “that involved and empowered
employees, treated suppliers as partners, and made extensive use of simultaneous engineering
principles”.4 Between 1991 and 1994 the EF Falcon was designed and developed at a cost of
$250 million, making it one of the most cost-effective programmes for Ford worldwide.

The technological level of component producers was still quite low in 1988/89 and
often technological change was recent. More than half of all respondents had no CNC
machines at all and only a few had introduced robots. Less than a fifth used CAD-CAM and
14 out of 108 used CAD alone. Except for one company out of forty-four, all companies that
were surveyed in 2000 are QS 9000 accredited and many have other high levels of
accreditation and supplier awards. The vast majority of the companies have got both CNC
machines and CAD-CAM systems. Their main problems are compatibility issues with the
software used by the assemblers and the shortage of engineers. The latter is experienced by
several industries and could have gloomy consequences for future industrial development.

Manufacturing has a poor image as a possible career for people to choose. This is
partly due to uncertainty about the future of the broader manufacturing sector in the economy
and is one of the reasons that the automotive sector is facing quantity, and quality problems.
Another reason is that Australian engineers, in comparison with those working in Japan,

                                                
4 The Department of State Development conducted a study of the role of industrial design in the

competitiveness of Victoria’s industry (Business Victoria 1996).
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Germany, France and the USA are earning less. The other side of the coin is that the cost-
effectiveness of Australian engineering skills represents a clear competitive advantage for
companies undertaking R&D activities. For example, Robert Bosch Australia holds worldwide
responsibility within the Bosch Group for the development, manufacture and marketing of
Body Electronics and exports 60 per cent of its annual production.

In the late 1980s, several companies had difficulties in obtaining raw materials and
mentioned in interviews that they may have to import them. Alternatively, they were looking
at new organisational linkages (such as co-contracting and joint ventures) to access these
materials. Three companies had taken equity in a previous customer and eleven in a previous
supplier. Thirteen had begun to source from a firm created by a previous employee of the
company. Indeed 27 per cent of the companies had lost managers over the previous few years
who left to set up their own enterprises (Marceau et al. 1989:14). In our current study only 5
per cent knew of people who had left to set up an IT company but they were not competing
for business. However, one sixth of the companies had bought supplier firms in Australia,
mainly so they could integrate them and remain a tier 1 supplier.

By 2000 there were similar stories about difficulties obtaining certain materials. In our
survey, exactly half of the respondents stated that they had increased their inputs from
overseas during the last ten years. The lack of availability of local alternatives was the key
reason given but that in itself had several aspects to it. First, companies are forced to use more
stainless steel due to warranty specifications by the assemblers (and none is made in
Australia). Second, there is not much choice of suppliers and products in Australia. Products
used to be available locally but economies of scale forced them to close and/or relocate and
thus manufacturers now need to import. Third, for many purposes steel has been replaced by
a variety of plastics and few of them are available yet in Australia. Fourth, Australia is a large
producer of steel and steel products but both assemblers and component manufacturers
complained about the lack of interest in their concerns shown by BHP, the nation’s largest
steel producer. According to a large user of steels: “we work closely with BHP to improve
their quality but it does not seem to matter much. They must have enough other customers
that do not require as much capital investment.” This complained had not changed since our
1988/89 study.

Fifth, because many products are being made under license from their parent company,
component manufacturers often require specific inputs that are not always locally available;
due to the small market not many of their suppliers are willing to take a new product on
board. Sixth, and similar to the fifth point, the assemblers specify parts that are being used by
suppliers to their overseas plants. One manufacturer singled out Mitsubishi: “they require
grade material which we need to import. They will always specify material, often recommend
a supplier and often that is the only one we could use because they know very well no one
else supplies it”. Toyota is also very specific which steel and plastic is to be used and
therefore negotiates with plastic suppliers directly on behalf of its suppliers.

The reduction in numbers of suppliers to the assemblers was mirrored by the reduction
in numbers of suppliers to the manufacturers of components. In particular very large
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companies use very large quantities of inputs and were not able to quantify the number of
suppliers exactly. However, nearly half of the respondents noted that fewer than ten
companies supplied products to the value of $200K a year to them. Those companies that are
subsidiaries of foreign-owned companies often had either the parent company as their largest
supplier or one of the others in their Group. A third possibility was that since they made
products under license they would use the same supplier as their licensor. These suppliers
appeared often to be located overseas.

The majority of component manufacturers have reduced the number of suppliers they
are using. It was noted that “the larger suppliers have become bigger”, indicating that
consolidation is also evident further down the supply chain. The main reason for reducing the
number was to single source as much as possible in order to improve buying power to get the
best price but there were several other companies who believed that having too few suppliers
would end up costing them more. The raw material suppliers were in most cases larger than
the manufacturers themselves and thus were able to resist demands for price cuts as well as
were being hesitant to develop closer partnerships with their customers.

Even those companies that recognised the benefits of being involved in product
development with the assemblers at an early stage were still reluctant to undertaking any joint
activities with their suppliers. Only a quarter of the firms noted that they have joint activities
with their suppliers. Some of them are talking to their current suppliers about how to
improve. For example, one is looking at its paint coating technology because a major customer
(one of the assemblers) demands that from them. Others are talking to possible suppliers
about making products under license to overcome the high duty on imports.

Most manufacturers of components have had to adapt their overseas-made production
machinery so as to be able to make either small production runs or find alternative customers,
often outside the automotive sector, to justify investments in machinery. Companies were
asked if they cooperated with machinery suppliers to introduce process innovations. An equal
number of companies bought machinery ‘off the shelf’ as that ‘developed their own’. There
are companies that buy off the shelf and make no further alterations (39%) but about ten per
cent made modifications to the shelf product. Of the eighteen companies developing their own
machinery, seven develop and build the equipment themselves whereas the remaining eleven
companies have another company making their equipment according to their strict
instructions. Because of the smaller production runs, Australian companies have had to
develop custom-built equipment to suit local carmakers’ specifications. Respondents noted
that they would like to be involved earlier in the development stage because by the time they
receive specifications from the assemblers they find out that they are beyond the capabilities
of their machinery. Several respondents explained that their machinery is used for different
items in any one week but that this flexibility to produce small runs is gaining them contracts
in the USA and Europe where competitors are not willing or able to act quickly to meet
changes in model mix of products. The majority noted that their knowledge of process
technology and their commitment to customer services are their biggest strengths.
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As part of this study, interviews were held with three machinery suppliers. Two had
ceased manufacturing in Australia. This included one that used to manufacture injection-
moulding machinery but since 1989 has imported them from other companies in its Group.
The data we were provided with still has to be verified but it was claimed that while
Australian companies in the automotive industry are purchasing more machinery than they did
a decade ago, a lot of it is either cheap or second-hand imported from Japan. If the latter
comment is true it has pointed to a situation that has potentially dire consequences for
Australian innovations.

Innovation is costly and requires in many instances long-term investments without
expecting quick returns on these investments. One subsidiary company interviewed noted that
the cost for bringing innovation to the market is similar anywhere in the world but because
Australia is still not sufficiently export-oriented, there is only a small return on investment.
Most suppliers are subsidiaries of foreign-owned firms whose intellectual capability is
strongly linked to their head office, not Australia or its conditions. Instead, Australian
companies hold on longer to older machinery to get returns. Thus, for many firms the
production volume dictates how much is invested, in particular when they rely on the
approval from overseas-based parent companies.

Business expenditure on R&D (BERD) in Australia has fallen dramatically since
1995/96 following changes to the R&D tax concession and is in some part a reflection of the
industrial structure with its emphasis on low technology industries (Bryant et al 1996). For
the total economy, Australia’s BERD as a percentage of GDP fell to 0.67 per cent in 1998/99,
following decreases in the previous two years and a high of 0.86 per cent in 1995/96 (ABS
2000:4). The latest figures show that in 1998/99 Australian industry spent only 0.33 per cent
of GDP on R&D activities in the manufacturing sector and about a fifth of that was allocated
to the automotive industry. In the ‘motor vehicle and part and other transport equipment’
division, a total of 123 businesses spent A$372 million on R&D expenditure. The previous
year 122 companies had spent A$436 million (ABS 2000:8). If one deducts the expenditure of
the four assemblers then it can be determined that in 1998/89, a total of 119 component
manufacturers spent A$173.2 million on R&D.

Nearly 85 per cent of the companies in our survey were engaged in R&D. Four out of
the nine companies that did not do any R&D were wholly owned subsidiaries of foreign
companies. However, they were able to rely on their parent companies to provide them with
the majority of technology and their R&D people would work with the Australian operation’s
engineers to come up with process innovations. There appears to be a commitment to
investment in engineering but more R&D is needed to stay competitive. While the bulk of the
assemblers’ R&D expenditure was on new product design and development, the component
manufacturers have been spending most of their time and money in improving process design
and development (done by 13 companies) and product testing (17 companies).

At the same time, however, Australia benefits from the technological and organisational
capabilities through research undertaken in specialised technical centres by companies such as
Robert Bosch and Schefenacker. This is also reflected in OECD data on the role of foreign
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affiliates in the internationalisation of industrial R&D. It shows that in Australia 37.6 per cent
of manufacturing R&D is conducted by foreign affiliates. This varies widely across countries,
ranging from less than 2 per cent in Japan to 68 per cent in Ireland (OECD 1999:74).
According to the OECD, however, the share of foreign affiliates’ manufacturing R&D in
Australia and Canada is declining due to the faster growth of R&D spending by national firms.
In our study, a quarter of the companies noted that they were doing more R&D now than they
were a decade ago in response to the increasing demands placed on them by their customers.

Respondents to our study expressed concern that the climate for undertaking R&D
was not supportive in Australia. The reduction of the Commonwealth R&D tax concession
was cited as the prime example of this lack of support. In total, eighteen respondents (41%)
said that their companies had never worked with researchers in the public sector and a further
eleven did not work with either the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) or any university at the moment but had done so in the past. Only
three companies were currently working with CSIRO divisions (7%), seven companies (16%)
with university departments and five were currently working with both (11%). Thus in total a
third was presently working with researchers in the public sector. The Victorian companies
mainly worked with Victorian universities and South Australian companies with South
Australian universities.

The majority of research conducted with public sector research organisations is of the
short term, problem-solving or technical support variety. University departments were seen
as useful for providing skills and training, new contacts and research expertise. Some
companies had contracted out prototyping or used (wind tunnel) facilities, but because more
private organisations were getting into the former, and less meetings and paperwork were
involved, they seemed to work rather with the private than the public sector.

There is one area, however, where public sector research organisations are driving
technological developments and the private sector is showing increasing interest and that is in
light metals. The Australian sector has enormous growth potential. The nation has become the
world’s fifth largest producer of aluminium and its third largest exporter (ACIL 2000). It also
has a strong position as a potential magnesium producer and there are similarities in
production processes for both metals. No magnesium metal is produced in commercial
quantities yet but a number of magnesium metal projects are under consideration. As with
aluminium, the users are likely to become key players as component manufacturers respond to
the needs of assemblers and regulators to produce lighter weight cars.

Given the strength of public sector research and the low level of BERD, the
Commonwealth government has made several attempts to promote links between researchers
and research-users to foster successful commercialisation of knowledge created in public
institutions. In particular, the establishment of the Cooperative Research Centre for Alloy
Solidification Technology (CAST) and its successor CAST Metals Manufacturing allow the
transfer of knowledge from public sector research organisations to the casting of automotive
parts by the private sector. Both the CSIRO and CAST are working with the manufacturers to
improve product design, tooling technology and casting processes. CAST has developed an
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education and training programme in cooperation with the private sector to improve skills
available to the industry at all levels.

The Australian government has made it a priority of its Automotive Trade Strategy to
assist Australian industry to add value to its light metal resources. It is “promoting Australia
as both a regional headquarters location and as an automotive manufacturing location for
components based on lightweight metals” (ISR & DFAT 1999: 10). Campaigns have been set
up to promote technical collaboration with the Australian automotive industry. In comparison
with some of the other areas within the automotive complex the development of light metals is
getting most attention from the government and its agencies. There is a lot of research
happening in light metals but too few companies are working on it.

Ford Australia has been the only assembler getting involved in this endeavour.
Globally, the automotive industry has shown reluctance about becoming committed to large-
scale use of magnesium metal because the world supply has been too small and the price too
high. At the same time, downstream producers have been reluctant to install major new
capacity without purchasing commitments from the automotive assemblers. In the interviews,
a significant number of the component manufacturers indicated that they were interested but
did not display great commitment. Perhaps the key link missing is more effective regulation
which could encourage greater investment and innovation. Fuel economy legislation had led to
some development of business partnership between automotive assemblers and magnesium
producers and this kind of result could perhaps be encouraged in other segments of the
industry.

CONCLUSION

For the automotive complex to perform well there is a need for improved partnerships
between the users and the producers; the transfer of knowledge between the users, producers
and the public sector research organisations; and a clear role for government in supporting
industry, the research infrastructure as well as through raising standards.

This paper has demonstrated that the automotive industry in Australia has become
more competitive and more export-oriented over the last decade. The industry has evolved
into a clever, multi-skilled business able to compete against imports on quality and reliability.
It has achieveed profit margins on low production runs that few of the high production
manufacturers would consider viable. Nonetheless, the assemblers increasingly need to find
new competencies in all realms, ranging from electronics, intelligent transport systems to
finance and purchasing. Therefore they are looking for global partners who can design and
supply the same part or module on a worldwide basis. The consequence for Australian
suppliers is that they need to broaden their product base and production capacity to be a
global player. A few suppliers have started operations overseas whereas others have set up
technical centres in Australia.
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Compared to the late 1980s there is increased cooperation between the assemblers and
the producers of the components. There is a commitment to investment in engineering and this
has benefited process innovations and ensured important cost savings. The number of black
box suppliers has not increased but those companies that are involved in joint product
development are getting involved earlier and are conducting more R&D. However, there
remains a group of supplier who are not participating in product development. The reason for
this is twofold. Either they have made strategic choices to become tier 2 suppliers in order to
reduce their exposure to the vicissitudes of the automotive industry. Alternatively the
assemblers prefer to deal with fewer suppliers and thus have contracted their supply base.
These predominantly tier 2 suppliers are mainly competing on costs. That pressure is causing
stress in the user-producer relationship and is not conducive for long-term competitiveness.
All suppliers are forced to provide cost-downs and open their books to their customer
without the assurance of long-term supplier contracts. That uncertainty has led to reduced
investments in capital equipment and training of labour force by some of the suppliers.

At the same time there are new entrants into the market because Australia is proving
more successful and developing a reputation as original producers. However, several of these
new entrants – Johnson Controls, Dana and Delphi – are subsidiaries of foreign-owned
companies that rely for most of their innovations on their parent companies. This is despite
the relative low cost of engineering and undertaking R&D in Australia. The majority of the
subsidiaries manufacture products under license for which they pay their parent company a
royalty. These suppliers are often limited in the choice of customers because they would be
competing with the parent or sister companies for business thus limiting Australia’s export
potential. Also, very few companies in our study had worked on further innovations related to
the application of these licenses because they were restricted to do so.

This brings us to the third element of the complex, the technological infrastructure.
Except for the top twenty suppliers that were involved by the assemblers in product
development, few were working with public sector research organisations. However, for the
automotive complex to stay competitive further R&D is needed. Some respondents noted that
the latest investment scheme for the automotive industry (ACIS) may encourage those
multinational corporations that are still not conducting any R&D in Australia. The automotive
industry remains an unattractive career option and thus organisations such as the Society of
Engineers have started publicity campaigns to attract more students to the sector. In Adelaide,
Mitsubishi Australia supports a centre at the University of South Australia that provides
courses in teamwork and dealership management.

The focus of cooperative research between actors in the automotive complex is on
process technology, light metals casting technology, computer modelling and design and rapid
prototyping. The majority of public sector research is undertaken by the CSIRO, in
Cooperative Research Centres such as CAST and in university-based centres such as the
Monash University Accident Research Centre (MUARC).

With regard to light metals, the role of the public sector has been extremely important.
Earlier research in magnesium metal technology was done by the CSIRO but research into
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possible applications and diecasting has been undertaken at CAST (see Riemens 1996). This
centre involves some of the producers of light metals – Comalco and Australian Magnesium
Corporation – and the users of the product – Ford and Nissan Diecasting. Ford’s recent
announcement that it will be doubling the length of its contract to purchase magnesium metal
has gives impetus and confidence to the manufacturers of components to develop new
projects.5 It is likely that this announcement will further stimulate cooperation and knowledge
transfer between CAST and international researchers.

Finally, the role of regulating authorities is fundamental in a well functioning complex.
In particular, the government has responsibility for the provision of standards, in stimulating
firms to increase their export efforts, and in supporting the education and training system.
Overall, Australia adopts world standards but is ahead for example in stipulating the use of
seatbelts. In response, Autoliv and Holden collaborate with MUARC on safety technology to
stay ahead of their competitors. Expertise and training in safety technology is relatively recent
in Australia thus both companies need to rely on training providers overseas. Thus there is a
certain weakness in the complex. While government is setting a high standard which producers
and users, in cooperation with the public sector research organisations, are aiming to comply
with, they are in need for basic research and training to sustain future progress. Government
has not adequately addressed the response to this knowledge shortage. The Australian
government could also set higher standards in areas such as fuel consumption and recyclable
materials to encourage further product development.

Governments play an important role in the international trade arena. Australia does not
benefit from any trade agreement while at the same time it has substantially lowered its tariffs.
The assemblers are applying pressure on the Commonwealth government to keep the import
tariffs for passenger motor vehicles at 15 per cent beyond 2005. Furthermore they are
lobbying the government to put legislation in place that will lower the average age of cars and
to provide them with a forecast on industry policy after ACIS ends in 2005.

In conclusion, all individual elements of the complex are in existence but there seem to
be two key weaknesses in the relationships. First, the users prefer a long-term vision from the
regulators but in turn are not willing to provide the same stability to their producers so that
they can commit to capital and labour investment and exchange long-term contracts with their
suppliers. While the users have demonstrated through capital investments that they will
continue manufacturing in Australia they have not given any commitment to continue to
source from Australian producers. The knock on effect of this insecurity, coupled with
economies of scale, has forced Australian producers to expand their export performance and
outlook. Second, component producers are successful in process innovations but are reluctant
to increase their R&D efforts. In particular collaboration with public sector research
organisations would provide them with basic research and also as a training ground for future
engineers. While the Australian automotive industry is not running on empty, the tank is half
full.

                                                
5 The Australian newspaper announced that Ford announced it would take 45,000 tonnes of magnesium

alloy each for 10 years (12/04/01).
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