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Glossary
Australian Bureau of Statistics

By contrast, the definitions of SMEs as used throughout the EU (2005) are shown

CEO:

Chief Executive Officer

in the table below.

CRC:

Cooperative Research Centre

CSIRO:	Commonwealth Scientific and Industrial Research Organisation
(Australia)
CWTS:

Centre for Science and Technology Studies (the Netherlands)

DIISR:

Department of Innovation, Industry, Science and Research (Australia)

DMITRE	Department for Manufacturing, Innovation, Trade, Resources and

Enterprise category

Headcount

Turnover or balance sheet total (€m)

Medium-sized

< 250

≤ 50

≤ 43

Small

< 50

≤ 10

≤ 10

Micro

< 10

≤2

≤2

Energy
DSTO:

Defence Science and Technology Organisation (Australia)

ETM:

elaborately transformed manufactured (products)

EMH:

Efficient Market Hypothesis

EU:

European Union

FEDIT:

Federation of Information and Technology (Spain)

GDP:	Gross Domestic Product—the total market value of goods and
services produced in Australia within a given period. Measured as
private consumption + gross investment + government spending +
(exports − imports)
GFC:

Global Financial Crisis

GTS:

Technological Service Institutes (Denmark)

GVA:

Gross Value Added

IPR

intellectual property rights

OECD:

Organisation for Economic Cooperation and Development

P/E:

Price/Earnings

R&D:

research and development

ROI

return on investment

RISE:

Research Institutes of Sweden

SBA:

Small Business Administration

SBIR:

Small Business Innovation Research program (UK and US)

SHOK:

Strategic Centres for Science, Technology and Innovation (Finland)

SINTEF:

Independent research organisation (Norway)

STM:

simply transformed manufactured (products)

TAFE:

Technical and Further Education

TCF:

Textiles, Clothing and Footwear

TFP:

Total Factor Productivity

TNO:

Organisation for Applied Scientific Research (Netherlands)

TSX

Toronto Stock Exchange

UK:

United Kingdom

US:

United States

VTT:

Technical Research Centre (Finland)

G L O S S A R Y

ABS:

SME:	small-to-medium-enterprise—the Australian Bureau of Statistics
defines a small business as one which employs fewer than 20 people
and a medium business as one that employs between 20 and 199
people.
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Introduction
Objective 1: Provide guidance in the development of a manufacturing industry strategy
and an implementation plan that involves both government and external providers.

Records of the activities and outcomes of the Manufacturing into the Future Residency are
available through the following publications:
•

an online archive of the activities, interviews and events which have occurred as part
of this residency at http://www.thinkers.sa.gov.au/Thinkers/Roos/default.aspx

•

practical workbook program on Manufacturing into the Future for industry to be
published separately and distributed to participants

•

this Manufacturing into the Future Policy Report, which presents a ‘roadmap’ of
current international practice and offers recommendations towards policy initiatives
and opportunities for South Australia.

This report meets Objective 1.
Objective 2: Transfer knowledge about business model innovation with an emphasis on
small to medium enterprises.
A series of workshops with 10 South Australian manufacturers were held and the process
will be documented a handbook that can be used to implement the process on a larger
scale.

I N T R O D U C T I O N

There were five objectives of the Manufacturing into the Future Residency.

Documenting the residency

Objective 3: Assist in bridging the gap between research needed by industry and the
instigation of university research projects.
Discussions with universities and industry organisations were held set against the
backdrop of an article1 outlining the relationship between university research and industry
innovation—a relationship that is frequently misunderstood by academics and the federal
public sector in Australia. Recommendations towards achieving changes in the present
situation were provided in the meetings and are included in this report.
Objective 4: Raise awareness of emerging opportunities in a globally competitive
manufacturing sector and accelerate the emergence of a new manufacturing paradigm
for South Australia.
Discussions were held with as many stakeholders as possible, nationally as well as in South
Australia, and the author participated in key events relating to manufacturing throughout
Australia. Key recommendations are included in this report and were also presented
through public lectures and debate.
Objective 5: Provide advice to the manufacturing sector on the skills development needed
for modern manufacturing.
Discussions were held with universities, TAFE institutions and industry organisations and
the advice is touched upon in this report.

6
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Overview

Manufacturing is a vital and significant contributor to the Australian economy with well
understood multiplier effects on the rest of the economy that are larger than for any other
sector.

The resources boom and Dutch Disease
As a result of the current resources boom, Australia as a whole as well as South Australia
in particular is at risk of developing the so-called Dutch Disease. Dutch Disease is a term
applied when the wealth generated by a country’s booming resources sector drives
up the exchange rate and inflates a domestic economy, making the country (and its
manufacturing sector) less internationally competitive and compromising its long-term
economic prosperity.

T O
M A C R O E C O N O M I C S

Manufacturing, like all sectors, is continuously changing. This can be seen through the
increasing presence of services and solutions in the business offerings of manufacturing
firms. This growing servitisation is blurring traditional boundaries of industry and causes
reliability issues in public statistics. One consequence of this is an underestimation of the
growth, size and importance of the manufacturing industry in modern economies.

I N T R O D U C T I O N

South Australia’s resources boom brings transformative opportunities to this small state,
but it also brings the clear threat of economic structural problems. To overcome these
problems and to take advantage of international studies on the needs of small economies,
this report makes an argument for substantial government involvement in the areas of
industry, innovation, research and associated policies.

Introduction To
Macroeconomics

Corden and Neary developed the economic model that describes the phenomenon called
Dutch Disease in 1982 and Corden further elaborated it in 1984. The economic model2
describes an economy with three sectors:

In spite of Australia’s long record of achievement in manufacturing, our performance
compared to leading manufacturing nations like Sweden, Finland, Germany and
Switzerland is relatively poor. This is cause for concern, as manufacturing is the primary
source of technological innovation across the Australian business sector. In the aftermath
of the global financial crisis, the success of countries like Sweden has been widely ascribed
to their technologically advanced export oriented manufacturing. Now, more than ever, it
is important to be a country that makes things.

•

the non-traded goods sector3 (including services)

•

the booming resources sector (normally a natural resource extraction sector)

•

the lagging traded goods sector4 (normally manufacturing).

The South Australian manufacturing sector is moving into a technological environment of
boundless promise and unprecedented challenge. In order to emerge as a strengthened
global player making a vital contribution to the South Australian economy, it is essential
that the sector be encouraged to grasp these new opportunities.

The resource movement effect is visible as an increased demand for labour from the
booming resources sector. This will result in a production shift from the lagging traded
goods sector to the booming sector and is known as direct deindustrialisation. This effect,
although visible, is not normally a major problem since the booming sector is capital
intensive rather than labour intensive and hence does not employ a large number of
people as a share of the total economy (Corden 1984).

The model states that there are two ways in which a resources boom will impact the
economy: The resource movement effect and the spending effect.

The extra revenue brought in by the booming resources sector results in the spending
effect being manifested through an increase in labour demand from the non-traded
sector. This increased demand moves labour away from the lagging traded goods
sector and is known as indirect deindustrialisation (Corden 1984). A further outcome
is that the increased demand for non-traded goods results in increased prices for these
goods compared to the prices of the goods in the traded goods sector, which are set
internationally and hence cannot change as a consequence of changes in domestic
boundary conditions. This outcome manifests as an increase in the real exchange rate, or
in other words, an increase in purchasing power of the domestic currency relative to other
currencies (Corden &Neary 1982).
Simple economic trade models state that a country should specialise in areas where
it holds a comparative advantage5, that is, where it holds a cost advantage compared
to its trading partners. This means that theoretically a resource rich country ought to
specialise in the extraction and sale of these resources. In reality, allowing this shift away

8
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from manufacturing can be detrimental to the long term wellbeing of the country since
it takes longer and is much more complex and complicated (and hence costly) to build a
competitive manufacturing industry than it is to allow it to die.

•

implementing demand-side policy tools (i.e. regulation, procurement and cluster/
ecosystem initiatives) within the framework of an integrated industrial, innovation and
research policy.

The importance of the second route is further highlighted by the increased direct
competition that will impact the traded goods sector from:
Chinese and Indian traded goods moving to increasingly sophisticated levels

A case can be made that the cost of regaining a lost manufacturing (traded goods) sector
can cost more than the net gains from the resources boom. This is due to the relative
speed of technology growth in the booming resources sector and the non-traded goods
sector as compared to the manufacturing traded goods sector (Van Wijnbergen 1984).7 In
the non-traded goods sector, knowledge growth is about one third of the traded goods
sector (ICS 2010) and in the booming resources sector knowledge growth is about one
fifteenth of the traded goods sector, based on the number of academic articles produced
during the last five years. This difference in relative knowledge growth means that the
comparative advantage in the traded goods sector will have declined, resulting in firms
not investing in this sector (Krugman 1987). The longer the resources boom lasts and the
longer the lagging traded goods sector is allowed to decline, the more difficult and costly
it will be to rebuild it.

•

structural changes resulting from parts of the non-traded sector becoming traded
as a consequence of further development and adoption of information and
communications related technologies.

This reluctance of firms to invest in an uncompetitive sector is further exacerbated by the
price volatility of natural resources and the associated volatility in real exchange rates,
since firms avoid investing in jurisdictions with high uncertainties around future economic
conditions (Gylfason, Herbertsson & Zoega 1999).

Ashby’s law of requisite variety

The first route will require quarantining the boom revenues from the economy. This is
normally done by locking the revenues into a fund that is not easily accessible by the
political decision makers. These funds are known as sovereign wealth funds and a good
example of this approach can be found by looking at Norway.
A second approach to achieving the first route is by running a budget surplus at the same
time as encouraging individual and firm savings through income and profit tax reduction.
An example of this is the Swedish taxation laws encouraging debt reduction in small-tomedium-enterprises (SMEs). If an owner reduces the debt in his firm, that same owner has
the option of taking a share of his income from the firm at a lower tax rate. If the owner
increases the indebtedness in the firm, he has a share of his income taxed at a higher rate
(so-called räntefördelning).
The second route will require a number of simultaneous actions including:
•

investment in education aimed at and for the traded goods sector

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

The problem of a small economy

M A C R O E C O N O M I C S

There are two routes to reduce the risk of the Dutch Disease. The first is to slow down the
appreciation of the real exchange rate and the second is to increase the competitiveness
of the manufacturing sector.

T O

•

Reducing the risk of Dutch Disease

10

investment in infrastructure benefiting the traded goods sector

I N T R O D U C T I O N

As the primary employment generating sector (both direct and indirect jobs),
manufacturing is fundamental to the social cohesion of society. This importance cannot be
over-emphasised and as Dani Rodrik, Professor of International Political Economy, Harvard
University expressed it: ‘Manufacturing may ultimately be central to the vigor of a nation’s
democracy’6.

•

The smaller the size of the economy (and South Australia is a small economy) the less
relevant neo-classical economics and the efficient market hypothesis becomes (see the
discussion on traditional economics later in this report). There are two grounds for this
claim.

Ashby’s (1956 & 1958) law of requisite variety is a general principle that applies to any
system, whether economic, social, mechanical or biological. It has practical relevance
for systems that need to survive and grow in uncertain, turbulent environments and it
is central to the design of governance systems. It has been claimed that Ashby’s Law is
as fundamental to the disciplines of management and economics as Newton’s Laws are
to physics (Senge et al. 1994). Ashby’s law was derived from mathematical analysis, but
expressed in words it is very simple: control can only be obtained if the internal regulatory
mechanism of a system is as diverse as the environment with which it interacts. The
key word is ‘requisite’, if the control system is too complex the system will not operate
efficiently; but if it lacks sufficient internal differentiation, it might not be able to cope
with variable demand, or the system might fail entirely. One economic interpretation
of this is that a large economy that has the ability to generate a large range of diverse
options is better able to manage change than a small economy that can only generate
a limited number of options. This also has some practical implications for the role of
government. If the economy is large, there will always be some part of it operating at the
optimal or somewhat optimal level. Over time this will compensate for the part of the
economy that is operating at the non-optimal or somewhat non-optimal level. The latter
will decline and die but this will be compensated for by the growth of the former. This
will, of course, not happen instantaneously but it will happen over time. If, on the other
hand, the economy is small then it may not have the opportunity to generate the optimal
or somewhat optimal response to change and left to its own devices the economy as a
whole will decline unless there is outside intervention from, for example, government.
In simple terms it could be expressed that the need for government intervention in the
form of industrial policy is larger the smaller the economy—or to express it in neo-classical
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economic terminology: the smaller the economy the more pervasive market failure is as an
attribute of the economy as a whole.
The increased openness of local economies does not change this fact since it is the
absorptive capacity of an economy that determines its ability to make use of information
provided to it. If the absorptive capacity does not increase whilst the information inflow
increases the economy will still not do any better.

The second ground for claiming little relevance for neo-classical economics comes from
the area known as industrial or economic demography. Surviving firms are constantly
adapting to a changing reality. This adjustment often has a spatial dimension, that is, the
firm may move from geographical point A to geographical point B.

•

Localisation economies are external to the firm but internal to the industry, that
is, they arise from the size of the local industry or, in other words, the concentration
of similar economic activities. These economies take place when firms belonging to
a certain industry take advantage of being located near firms of the same industry.
Basically, the local proximity allows the direct communication and the interchange of
knowledge as well as the sharing of a specialised pool of labour.

•

Urbanisation economies are external both to the firm and to the industry, and stem
from the size of the local economy, that is, these economies derive benefits from the
concentration of economic activity as a whole. Such economies emerge when the
benefits come from being located in an urban area where firms from several industries
have access to infrastructures, labour markets, etc.

Firm relocation
Theories about firm relocation are rare. In general, they are treated as a special case of one
of the location theories. Firm relocation differs from firm location because it explicitly takes
account of the fact that one location is substituted for another. The firm has a history, and
this history is likely to have an influence on the locational outcome of the process. This
locational outcome is therefore a conditional one. The specific nature of these conditional
effects is important for any theory of firm relocation. Another way to look at this is to
separate the relocation process into two sequential steps: first the decision to move, and
second, conditional upon a move, the decision to relocate to another location. A similar
distinction is between push and pull factors of migration. Location theory focuses on the
optimal locational choice, which is about locational factors determining the attractiveness
of a site for firm location, or pull factors. Relocation theory also takes into account the first
step, the push out of the present location (Pellenbarg et al. 2002).

In light of the studies showing both the positive and negative effects of the agglomeration
of economic activity, a straightforward implication is the existence of a trade-off between
agglomeration economies and diseconomies. Therefore, as Basile (2004) points out:
Admittedly, agglomeration economies tend to reach limit values and
agglomeration diseconomies eventually emerge. Indeed, firms operating in
markets with a relatively large number of firms face stronger competition
in product and labour markets. This acts as a centrifugal force, which tends
to make activities dispersed in space. Once the centrifugal forces surpass
the effects of the agglomeration economies in a region, firms will look for
locations in contiguous regions where production costs are lower, while at
the same time taking advantage of some degree of external economies,
given the short distances involved.

The first seminal summary of work in this field was by Klaassen and Molle (1983). In their
book they present a summary of the research done up until this period. All the researchers
cited, representing all the European Union (EU) members except Luxembourg, agree about
the nature of the driving forces behind firm relocation processes during the 1950s, 1960s
and 1970s: lack of space, transport related issues, and labour market problems dominate
the picture.
The next major contribution to the field was from Krugman (1991). It started a stream of
contributions sharing the key themes of general equilibrium modelling of an entire spatial
economy, increasing returns and indivisibilities at the level of individual producers, which
lead to market structures characterised by imperfect competition, transportation costs and
locational movement of productive factors and consumers. The study of firms leaving a
region has to be complemented by why there are start-ups in a region, a complicated field
of study where the complexity of start-ups is best expressed by Vivarelli (2007):

M A C R O E C O N O M I C S

The drivers of location are summarised by Solís (2009) as agglomeration economies:

T O

Economic demography

I N T R O D U C T I O N

…far from being solely the entrepreneurial creative destruction proposed by
Schumpeterian advocates, the entry of new firms is a rather heterogeneous
aggregate where innovative entrepreneurs are to be found together
with passive followers, over-optimist gamblers and even escapers from
unemployment.

This balance will change as the structure of the economy changes. For an innovative,
knowledge-domain driven firm there are two key determinants of location, everything else
being equal:
•

access to sources of new knowledge in the key knowledge domain

•

access to lead customers for the innovation (product-service-system) offering that
embodies the firm’s operationalised knowledge.

This means that if both access to new knowledge and access to lead customers are
substantially higher in a different location than the one the firm is presently in, and even
if the cost of doing business in this new location exposes the firm to a cost disadvantage
12
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compared to competitors, it is likely that the firm will move. For example if the firm needs
access to university researchers in Melbourne and the major lead customer for its products
is in Melbourne, it is likely that the firm will move from Adelaide to Melbourne.

14
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M A N U F A C T U R I N G

The conclusion is that South Australia,
being a substantially smaller economy
than both New South Wales and
Victoria, needs to have an active and
integrated industry, innovation and
research policy.

A number of the issues presently facing the Australian manufacturing sector were raised
in 2006 by Combet and Apple. Further discussion on the issues facing the Australian
manufacturing sector can be found in some of the submissions to the Victorian
Competition and Efficiency Commission in 2011 (e.g. Nixon 2011; Department of
Business & Innovation 2011; Plastics & Chemicals Industries Association 2011; S G
Heilbron Economic & Policy Consulting 2010; Industry Capability Network 2011; Glenvern
Technologies P/L 2011; The Australian 2011; Advanced Manufacturing Cooperative
Research Centre (CRC) Limited 2011; Insight Economics Pty Ltd 2011). In addition,
Narelle Kennedy (April 2011) of the Australian Business Foundation has recently written
an excellent overview of the Australian manufacturing sector and the issues it faces:
‘Manufacturing futures’, a paper by the Australian Business Foundation for the NSW
Business Chamber. The following summary, with permission, draws on these documents.

T O

A further conclusion is put forward by Solís (2009):‘Policies regarding firm location,
innovation, employment growth and new firm promotion should be coordinated, since all
these matters share deep bonds’.

I N T R O D U C T I O N

This is also impacted by the power structure of the firm. If the firm is owned by one
individual with a high preference for a given location, this may well nullify the rational
choice. Alternatively, if the decision-making power rests with a group of diverse individuals
with no a priori location preference, it is more likely that the rational choice will be
made. For example, a firm owned by a local entrepreneur who is strongly and positively
embedded in the local community is less likely to move than the same firm owned by an
international venture capital fund, everything else being equal. If we combine this insight
with the studies on effectiveness of public policies in this domain, (e.g. Audretsch 1998;
Audretsch et al. 2004; Bartik 1985; Cheng et al. 2006; Friedman et al. 1992; Gabe 2003;
Gabe et al. 2004; Guimarãeset al. 1998; Hayter 1997; Head et al.1999; Lee 2008; Luger
&Shetty1985; McCann & Sheppard 2003; Woodward 1992) we conclude that government
intervention to secure the local presence of firms is justified. This intervention is mostly
around providing access to lead users in the public sector (see the discussion around
procurement) and to knowledge providers (see the discussion around universities and
research and technology organisations) and all this supported with suitable agglomeration
initiatives (see the discussion on cluster initiatives).

Introduction to
Manufacturing

A discussion of the issues
The manufacturing sector makes a vital and significant contribution to the Australian
economy. The sector has been growing at an average rate of 0.9% since 1999–2000,
accounting for 8.7% of Gross Domestic Product (GDP) as at December 2010, or $111.1
billion (Australian Department of Innovation, Industry, Science and Research (DIISR) 2011).
The sector also continues to be an important contributor to employment, employing
almost one million people or 8.7% of the workforce, and exports accounting for 36.1%
of total exports (Kennedy 2011, for the Australian Business Foundation).
Manufacturing also has a multiplier effect on the rest of the economy. The United States
(US) Bureau of Labour Statistics calculated that every dollar of manufactured goods
creates another US$1.43 of economic contribution towards other sectors, the highest
multiplier of any sector. This is double the multiplier effect of services at US$0.71 (King
2010). This provides an interesting demonstration of the importance of the manufacturing
sector to the economy in terms of job creation, investments and sales in other sectors
(Australian Business Foundation 2011). An interesting discussion around the importance of
manufacturing in the economic success of Germany can be seen in Rattner (2011).
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Tassey (2009) states about the US economy:

These numbers must be taken with a grain of salt since they are influenced by statistical
problems. For example, if you use data from the World Economic Forum you will find
the average manufacturing sectoral value-added as a share (%) of GDP in an innovation
driven economy, (the most advanced form) is around 18% (Schwab 2010). This is a highly
doubtful number as has been pointed out by The Royal Society. In their 2009 review, they
pointed to the blurring boundaries between services and manufacturing and referenced
other sources of the same insight. For example, an article, ‘Coming in from the cold’ in
The Economist (10 January 2009) stated: ‘In practice, there is no clear line between what
counts as services and what has been made … The distinction owes more to government
statisticians than anything else’ and a recent United Kingdom (UK) Department of Trade
and Industry report states:

M A N U F A C T U R I N G

The Australian Business Foundation states that the Productivity Commission attributes
around 30% of the declining share of manufacturing in GDP to ‘slower growth in
manufacturing prices relative to prices of other goods and services’ (Australian Department
of Industry, Tourism and Resources 2007). Increases in labour productivity as well as
outsourced manufacturing have also contributed towards this trend. The commission goes
further, identifying two groups of manufacturing industries that have fared well over the
long term: manufacturing activities with strong links to Australia’s natural endowments
of food, forests and minerals, increasing from 36.5% of manufacturing value added in
1968–69 to just under 44% by 2000–01; and manufacturers with more differentiated
products and higher skill and R&D intensities such as medicinal and pharmaceutical
goods, photographic, scientific and medical equipment and, to a lesser extent, electronic
equipment (Australian DIISR 2010).

If we take this problem into account and try to understand the move from products
towards services (and from services towards products), we find that around 30% of
manufacturing firms offer some type of service (23% in Australia)—half of those offer
solutions and systems (a total of 4% in Australia) and at least the latter are normally
classified as service firms in official statistics (Neely 2009). In addition, the digitalisation of
both the manufacturing process as well as many service processes means that service firms
are also becoming producers of digital offerings comparable to digital manufacturing firms
(e.g. some of the printing firms that have become totally servitised). This leads us to the
conclusion that the business of making things probably makes up value-added as a share
(%) of GDP of more than 30% of an innovation economy. This latter number, together
with its multiplier effect into the rest of the economy may contribute to our understanding
about why the economies doing well after the global financial crisis (GFC) are all based on
high value-added and technologically advanced, export-oriented manufacturing, the prime
example being Sweden.

T O

The Australian Business Foundation, drawing on information from the Australian DIISR
(2010) states that while manufacturing output has been experiencing steady real growth
rates, growing at a rate of 4.9% on an industry gross value added basis between calendar
years 2009 and 2010, its contribution towards overall GDP has been in decline.

I N T R O D U C T I O N

Manufacturing still contributes a significant share of GDP, performs a
disproportionately large fraction of R&D, and produces a considerable
number of high-paying jobs. Moreover, its network effects run wide and
deep, with domestic companies from other industrial sectors participating in
extended value chains. In particular, the rapidly growing technology-based
service sector depends heavily on manufactured goods. Given the increasing
complexity and rapid rate of change of modern technologies, co-location
of these two sectors remains an important strategic factor. Consequently,
manufacturing must be targeted as an essential element of the technologybased economy.

It is preferable to look at service activities as opposed to service sectors ...
but in practice this is difficult to do as most statistics are based on sectors as
defined by the standard industrial classification. The technical inadequacies
of the official statistics pose significant methodological complications.

The above issues around the reliability of the underlying statistics have to be taken into
account when the employment discussion in the Australian Business Foundation report
is analysed. The Australian manufacturing sector is a significant contributor towards
overall employment, with approximately 995,000 persons working in the sector as at
the February quarter 2011. Employment in the Australian manufacturing sector shrank
by 0.4% (3,600 people) from November2009 to December 2010 (Australian DIISR
2011). Over the last 20 years manufacturing employment has declined slightly, most of it
attributable to labour productivity growth rates and significant falls in employment in the
Textile, Clothing, Footwear (TCF) industry since the late 1980s (Australian Department of
Industry, Tourism and Resources 2007). Furthermore, the effects of import competition
from developing economies and rising terms of trade have increased the importance of
skilled labour, increasing educational requirements and changing the occupational mix of
jobs (Australian DIISR 2010). This has ‘undercut low-skilled manufacturing in Australia and
driven an increase in the returns on skilled labour, relative to unskilled labour’ (Australian
DIISR 2010). It is important in this context to also take into account the migration of
labour to the resources sector and into the non-trade services sector as well as the growth
of the traded services sector in terms of digital manufacturing or manufacturing analog
activities.

The export dimension
The Australian Business Foundation report discusses the export dimension of
manufacturing and finds that the manufacturing sector in Australia has increasingly
become integrated with global value chains, making it prone to fluctuations in global
input costs and the Australian dollar. Manufacturing is the second largest contributor to
exports, having been overtaken by the mining sector. The manufacturing sector accounted

16

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

17

18

•

efficiencies gained through increased exposure to international competition
(emphasising the importance of trade exposure to all sectors)

•

its effective adoption of technologies (emphasising the importance of education (basic
as well as continued lifelong learning) to ensure absorptive capacity

•

the importance of access to applied research in the form of research and technology
organisation

•

demanding customers requiring solutions that cannot be produced without the use of
advanced technologies and high levels of labour productivity (emphasising the need
for continued investment in ICT and other productivity enhancing and productivity
enabling tools and techniques).

43,000

Sweden

32,000

Japan

31,000

Finland

27,000

Denmark

23,000

Austria

22,000

Germany

22,000

Canada

20,000

US

18,000

Spain

17,000

UK

12,000

Australia

11,000

The low value for Australia cannot be explained solely by variance in the share of the
economy that is made up of manufacturing so some of it will have to come back to a
combination of value-adding and productivity. If we use the OECD statistics to look at
ICT investments as a share of total investment in industry we get a further indication of
problems in the Australian manufacturing industry.
Table 2 ICT investments as a share of total investment (%)
US

26.30

Sweden

25.00

Productivity in the manufacturing sector, as a measure of Gross Value Added (GVA) per
hour worked, fell by 1.7% in 2008–09 from the previous year, compared to a slight
increase of 0.1% across the overall market sector. However, from 1999–2000 to 2000–10
labour productivity in the manufacturing sector increased by 2.2% on average, compared
to an average increase of 1.5% for the overall market sector (Australian DIISR as quoted
in the Australian Business Foundation report 2011). Manufacturing’s comparatively high
productivity levels are a critical factor in its resilience and continued growth rates.

Denmark

24.60

UK

23.80

Finland

21.20

Switzerland

20.30

Canada

16.20

Comparison with other OECD countries

Spain

13.70

This is positive but the end result is still not impressive. The most recent Organisation for
Economic Cooperation and Development (OECD) data, accessed in July 2011, shows that
manufacturing value produced per capita expressed as A$ among a set of countries looks
as follows.

Germany

13.40

Australia

13.30

Japan

13.20

Austria

12.30
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As the Australian Business Foundation report points out, manufacturing is a highly
productive sector compared to other sectors. This is attributable to:

Switzerland

T O

Productivity of the manufacturing sector

Table 1 Manufacturing value per capita (A$)

I N T R O D U C T I O N

for 40% of total exports and 88% of total imports in 2009–10, demonstrating the
importance of manufacturing in Australia’s international trade activities. The Australian
Business Foundation, drawing on unpublished material from DIISR states that Australian
manufacturing exports increased by 2.4% to $83.4 billion over the 2010 calendar year.
Manufacturing exports have been strong due to the internationally competitive nature
of manufacturers and the shift towards higher value-added products. However, the
strong Australian dollar is having a constraining impact on manufacturers (the reason
for the strong dollar is discussed in the section on Dutch Disease earlier in this paper).
In 2008–09, around 62% of manufacturing exports were elaborately transformed
manufactured (ETM) products, with the rest being simply transformed manufactured
(STMs) products (Australian DIISR 2010). STMs have only been taken through one or two
stages from their raw material state, whereas ETMs incorporate higher value-added stages
of manufacturing. This is in line with the manufacturing sector’s transformation towards
higher value-added products.
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Table 3 High-tech exports as a share of total exports (%)

60

The Australian Business Foundation report (2011) points out that manufacturing is the
primary source of technological innovation in the Australian business sector (Australian
Department of Industry, Tourism & Resources 2007). It had the highest expenditure on
R&D in 2008–09, comprising 26% of the total, followed closely by mining at 25%.
Much of Australia’s higher value-added activity is as a direct result of R&D activities of
manufacturing firms. R&D expenditure was highest in the Transport Equipment subsector,
followed by Machinery and Equipment. Fabricated Metal Products had the highest growth
rate with an increase of 39.4%, followed by Basic Chemical and Chemical Products at
27.3% (Australian DIISR 2010). The OECD STAN8 database provides us with comparable
numbers as it relates to how R&D in the manufacturing sector is distributed between high,
medium and low technology, as can be seen in Figure 1.

20

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

ea

Sw

O

2)

Ko
r

(2

00

2)

2)

00

EC ede
n
D
(2
Fr
an 001
c
)
Be e (2
lg
00
Ne
iu
2)
m
th
(2
er
0
la
nd 02
)
s(
20
02
)
Ita
EU
ly
(
Ja 200
pa
1)
n
(2
00
Sp
ai
2)
n
(
20
Po
la
02
nd
)
(2
00
2
G
er )
m
an
Au
No y
st
rw
ra
ay
li
Cz a (2
00
ec
h
2)
Re
pu
bl
ic

ite

Un

Un

k

Ca

(2
nd
la
Ire

The picture that emerges is again not very impressive.
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Table 3 uses EU data from 2011 to show high-tech exports as a per cent of total national
exports for 2008.

Denmark

Medium-high technology

High-technology

na

Table 2 shows that the per cent for Australian industry is around half of that of leading
nations like the US and Sweden with indications for challenges to come for industry as the
digital component of manufacturing increases rapidly.

Figure 1 Distribution of R&D between high, medium and low technology
Although it is likely that there have been some changes in the time since the data was
collected due to structural change (e.g. Finland) and the GFC (e.g. Ireland) the main
message of Figure 1 is likely to remain the same.
The Australian Business Foundation report states that the strength and volatility of
the Australian dollar, import penetration and rising input costs have put a strain on
manufacturers’ profit margins. This is consistent with the real exchange rate issues
that are mentioned in the first section of this report—issues that will not go away over
the foreseeable future. Gross operating profits in the manufacturing sector (that is,
profits from the business’s core operations rather than accounting for profits from other
investments, interest and taxes) have grown at an annual compound growth rate of
4.6% in the 10 years since 1998–99. Gross operating profits in the sector are now under
pressure, having decreased by 19.4% in 2008–09 over the previous year primarily due to
the GFC. More recently, gross operating profits rose by 3.2% in the year to the December
quarter 2010; this compares to an increase of 14.7% for all other industries in the same
period. This disparity in relative growth rates can be attributed to changing commodity
prices that are increasing profits for the mining sector and increasing input costs for the
manufacturing sector. More efficient, deeper and innovative capital markets have also
enabled more opportunities for business to invest, which benefits the manufacturing
sector due to its capital intensive nature. This has been compounded by lower real
interest rates leading up to the GFC. Furthermore, private new capital expenditure in
manufacturing declined by 1.5% from 2007–08 to 2008–09 (Australian DIISR 2010).

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

21

Flexible
Production

Mass
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Personalisation

Sustainable
Production
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system integrators who control the channel to customers and manage an external
production network.

Figure 3 illustrates this.

Society
Needs

Customised
products

PRODUCTS
Low cost
products

Variety of
Products

Very small
volume per
product

Demand >
Supply Steady
demand

Supply >
Demand
Smaller
volume per
product

Globalisation
Fluctuating
demand

Environment

Pull
sell-designmakeassemble

Push
design-makeassemble-sell

Push-Pull
design-makesell-assemble

Pull
design-sell-makeassemble

Pull
design for
environment
-sell-makeassemble

Technology
Enabler

Electricity

Interchangeable
parts

Process
Enabler

Machine
Tools

Moving
Assembly Line &
DML

Computers

FMS Robots

Customised
Products

Clean
Products

Information
Technology

Nano/Bio/
Material
Technology

RMS

Increasing
Manufacturing

service led producers who provide customers with services based on a significant
production capability
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Services led
producers

Service
manufacturers

Product
manufacturers

System
integrators

Majority of costs in...
PRODUCTION

Another way of looking at the same issue is summarised in Livesey (2006) who states that
there are four basic types of manufacturers:
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Mass
Production

Figure 2 Successive paradigm shifts in manufacturing (from Jovane t al. 2003)

•

service manufacturers who have little or no production and generate value from
services which are based around a product

T O

Craft
Production

Business
Model

•

SERVICES

Paradigm

Market

product manufacturers who focus on generating value through production

I N T R O D U C T I O N

The statistics and discussion presented above raise the question of what we mean by
manufacturing. The intuitive understanding that the word tends to engender in the minds
of people (the transformation of raw materials into finished products) is more and more
misleading and will soon become totally outdated. Manufacturing includes the whole
chain of activities from research and innovation through to recycling of the provided
object. Physical fabrication is only one small part of the whole manufacturing process.
Manufacturing, like other sectors, goes through continuous development and Jovane et al.
(2003) identify one way of looking at these successive paradigm shifts in manufacturing as
illustrated in Figure 2.

•

Majority of revenues from...

The manufacturing sector is changing

NON-PRODUCTION

Figure 3 Types of manufacturers (Livesey 2006)
This increasing servitisation of the manufacturing industry was shown by the Australian
Expert Group in Industry Studies (2002) to be widespread and diverse. Nearly 75% of the
manufacturing firms surveyed as part of the study reported that they incorporated and
sold services in their product offerings to customers.
A more recent study by Neeley (2009) is illustrated in Table 4.
Table 4 Types of services offered by manufacturing firms
Services offered

Firms offering service (%)

Design and development

21.74

Systems and solutions

15.61

Retail and distribution

12.02

Maintenance and support

11.81

Installation and implementation

5.02

Financial

3.75

Property and real estate

3.66

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

23

Services offered

Firms offering service (%)
2.63

Outsourcing and operating

1.67

Procurement

1.14

Leasing

0.99

Transportation and trucking

0.21

Any form of service

cost efficiency, with extensive adoption of standards in production machinery,
equipment and controls and massive use of the lean approach

•

optimised consumption of resources through the use of energy and material efficient
processes and machinery, renewable power sources, and smart energy management
with extensive recovery of heat and dissipated energy

•

short time-to-market (from concept to new products on the market), enabled by ICT
applications, which will increasingly be relevant in manufacturing industries

•

increased focus on high added value components/goods through the use of enabling
processing technologies and enhanced materials

•

adaptability/re-configurability through a modular approach in production systems, in
order to maximise autonomy and interaction capability of machinery and continuous
re-use of existing infrastructures

•

higher and more stable product quality through increased process robustness and
accuracy, while ensuring easy process maintainability

•

higher productivity under enhanced safety and ergonomic conditions, through an
upstream integration in factory design of workplace optimisation for human wellbeing
increased reusability of production systems towards global interoperable factories,
which are able to provide services and develop products anytime and anywhere,
independently of the technologies, culture or language in use in the different
production sites

ICT-enabled intelligent manufacturing

Environmental
friendliness

Economic growth

Social
well-being:

Smart Factories: Agile
manufacturing and
customisation

Virtual Factories:
Value creation,
global networked
manufacturing and
logistics
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Manufacturing design
and product life cycle
management

High efficiency
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management
efficiency of global
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production and
manufacturing
systems

Innovative re-use
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integrated factory
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New humanrobot interactive
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environments
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manufacturing
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technical risk analysis

The new
human-centred
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other automated
manufacturing

Product/service systems

Design environments

Development
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of organisational
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Managing volatile
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Production using
environmental
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Sustainable manufacturing

T O

The ability to manage innovation and operations in an increasingly complex environment
for the production and delivery of product-service-systems will require increased
capabilities in many areas. The European Commission, (2010) in the Factories of the
Future roadmap, states that in the present scenario of global market competition, the
R&D challenges to achieve higher competitiveness of manufacturing systems should be
considered in terms of general evolution drivers such as:

24

Hence, according to the European Commission, manufacturing research should focus
on the transformation of the present factories, towards re-usable, flexible, modular,
intelligent, digital, virtual, affordable, easy-to-adapt, easy-to-operate, easy-to-maintain and
highly reliable Factories of the Future. This is then converted by the roadmap into a set of
specific focus areas as outlined in Figure 4.

30.05

Whatever number is used, it is clear that services are part of the manufacturing process
and that the offering resulting from the manufacturing process is a product-service-system
of some form or shape.

•

new products, requiring new manufacturing technologies adapted to new features.

I N T R O D U C T I O N

Consulting

•

Laser applications

New metrology tools
and methods for largescale and real-time
handling and processing
of manufacturing
information
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value appropriation—business-model innovation and effectiveness-improving
innovation are used to maximise the share of this created value that can be
appropriated by the firm (Roos 2011)

ss

Modelling and
simulation of
manufacturing
processes

•

ne

Roll-to-roll
manufacturing of large
area and high
through put
flexible plastics
electronics

value creation—technology-based, design-based and efficiency-improving innovations
are used to increase the value created in the firm
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Figure 5 Value creation and appropriation (Roos 2011)
Public statistics tend to capture the technology-based and the efficiency-improving
innovations but tend to miss the rest, in spite of this rest normally absorbing substantially
higher investments in firms. Hence, public statistics provide a distorted picture of the
knowledge development and innovation intensity in firms. Defining the difference
between research and innovation is a useful start.

Figure 4 Specific focus areas for research (European Commission 2010)
Although this is probably all correct, it is not the whole truth—the complexity of
innovation in this emerging manufacturing environment is increasing.
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area where most firms feel reasonably comfortable since they have been dealing with
technology for a long time. Unfortunately, this is frequently a false sense of security, since
it is the overlapping of existing technologies and the emergence of new technologies
which will form the basis for breakthrough innovations in value creation.

RESEARCH

I N T R O D U C T I O N

Examples of critical technologies for manufacturing outside the traditional domains are:

CREATIVITY

OVATION

Research is the transformation of money into:
•

knowledge new to the offering

•

knowledge new to the company

•

knowledge new to the industry

•

knowledge new to the world.

Innovation is the transformation of knowledge into money—the adaptation or adoption
by the organisation of anything new that is being transformed or incorporated into:
•

•

products, services, processes, systems, structures, brands, intellectual property, etc.
into anything that the customer and/or consumer is willing to pay for or that reduces
the cost of serving the customer/ consumer

material science and nano-technology

•

printed intelligence

•

industrial biotechnology and synthetic biology

•

machine augmented cognition/exocortices

•

cognitive science

•

new energy storage technologies

•

meta-materials

•

man-machine interface

•

3D printing.

The latter deserves special mention since it will usher in a revolution in the fabrication part
of the manufacturing business (Rhoades 2005). 3D printing will be for the manufacturing
industry what laser and ink jet printing was for the printing industry. 3D printing will:
•

change the economics of making customised components—economies of scale will
disappear in sectors of the manufacturing industry

•

enable the return of some outsourced fabrication from, for example, China

•

prove a game changer for non-manufacturing industries associated with the
manufacturing industry for example, logistics firms. Why would a company airfreight
an urgently needed spare part from abroad when it could print one when and where
it is required?

•

lower the cost of entry into the business of making things

•

change the basis for success in manufacturing from economies of scale and
economies of learning towards the quality of a continuous stream of ideas

•

intensify battles over intellectual property. Brilliance alone will not suffice when good
products can be copied even more rapidly with 3D printing

•

make it easier for imitators as well as innovators to get goods to market fast.
Competitive advantages may thus be shorter-lived than ever before.

new business models that enable the firm to appropriate a higher share of the value
created.

Innovation is a group process due to the complexity of modern product-service-system
offerings, whereas creativity is an individual process; hence the link between creativity and
firm innovation is a weak one. Firm innovation is basically a business process like any other
business process and must be managed as such. A further fact worth noting is the weak
link between research and innovation. Research does not always, nor automatically, lead
to innovation; hence investment in research does not automatically generate innovation.
This is especially true if the investment in research is in one sector, for example universities,
whereas innovation is expected to take place in the business sector (for more on this see
the section on universities.)

Value creation: technology-based innovation
The ever-increasing speed of scientific and technological development requires an
even more vigilant and proactive approach to technology-based innovation. This is an
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Figure 6 The difference between research and innovation

social media

T O

INN

•

Technology-based innovation offers the necessary opportunities for new value creation
but also provides the foundation on which additional value appropriation can be built.
The technology that enabled the provision of SMS services also enabled revenue sharing
models—the former a technology-based innovation application and the latter a businessmodel innovation application.
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Abstract Presentation of Insights

SCIENCE

Reductionist Approach

T O

MEDICINE

DESIGN

Practical Presentation of Insights

M A N U F A C T U R I N G

Working Models
Improving Reality
Hermeneutic Understanding

Integrative Approach

G

Technology (in the form of science and engineering) and Design are not the only
knowledge-domain lenses and approaches that can be used for the creation of value.
There are also at least two others—Art and Medicine. These have yet to achieve a level of
relevance in the manufacturing industry equal to Technology and Design, so they are not
discussed, but are illustrated in Figure 7 with the key domain distinctions.

N
RI

Australian manufacturing firms are on the whole weak at design-based innovation.

EE

But design is not only about products, it is also about services, solutions and business
models. In all of these there is a need for design-based innovations.

IN

The power of design is illustrated by the fierce loyalty shown by Apple customers to
the way the iPhone works. iPhone users have changed their behaviour in terms of how
they interact with the device and are happy with their new behaviour (hence benefiting
the user). This new behaviour leads to the purchase of applications (benefiting both the
application developers and Apple), the use of more data (benefiting both the operators
and Apple) and increased loyalty to the product (benefiting Apple and its supply base).

G

Design is frequently misunderstood. In its simplest form, design is a system-level
optimisation with the intent of changing the behaviour (and hence preferences) of the
user in such a way that the user, the supplier and the key participants in the industry
ecosystem are all better off after the behaviour has changed. Whereas technology-based
innovation tends to take a ‘component improvement leads to system improvement’ view,
design tends to take a ‘system optimisation leads to user behaviour change’ view.

ART

EN

Value creation: design-based innovation

Expressing Models
Questioning Reality
Individual Understanding

I N T R O D U C T I O N

Australian manufacturing firms on the whole are good at technology-based innovation
although their awareness of technologies outside their core activity domain is generally
weak. This is to be expected since most firms are small and therefore do not have the
man-hours available, nor the competence width necessary to keep track of all the relevant
developments that may impact them from outside their core domains.

ExploringModels
Changing Reality
Subjective Understanding

Figure 7 Key domain distinctions of technology and design, and art and medicine

Value creation: efficiency-improving innovation
Innovation around efficiency improvements are well known to most firms. It is around new
ways of taking transaction costs out of the business. A transaction cost is a cost incurred
in making an economic exchange and some of these different transaction costs have been
given specific names (Dahlman 1979):
•

Search and information costs are costs such as those incurred in determining that
the required good is available on the market, which has the lowest price, etc.

•

Bargaining costs are the costs required to come to an acceptable agreement with
the other party to the transaction, drawing up an appropriate contract and so on.

•

Policing and enforcement costs are the costs of making sure the other party sticks
to the terms of the contract, and taking appropriate action (often through the legal
system) if this turns out not to be the case.

The search for new ways of taking transaction costs out of firms is an on-going battle
and is supported by technology-based innovations (e.g. electronic invoicing systems) and
design-based innovations (e.g. one stop, easy to respond to, electronic tendering systems
for small government contracts).
The impact of transaction cost based decisions on business models is either to simplify or
widen existing business models, which is a function of the maturity of the firm’s operating
environment. In addition, the make or buy decision creates new business opportunities
when firms decide to outsource business functions and hence generates opportunities for
new business models (Pynnönen et al. 2005).
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Value appropriation: business-model innovation

•

In 2006, IBM (2006a) carried out a global study based on interviews conducted with 765
CEOs from the corporate and public sectors. They found that 65% of leaders anticipated
a fundamental change in their industries during the following two years. As a result, many
CEOs claimed to be undertaking innovations in operations and/or products and services.
The most significant result of the study was that the financial over-performers put twice as
much emphasis on business-model innovation as did the under-performers.

– intrinsic, the value derived from the possession of the offering
– extrinsic, the value derived from the appreciation of the offering.

•

as a taxonomy (such as e-shops, malls, auctions)

•

•

as a conceptual model of the way we do business.

The distribution channel dimension identifies the routes to the key stakeholder
segment throughout the life of the relationship (for an example see Osterwalder &
Pigneur 2003a).

•

The relationship dimension identifies the depth and character of the relationship that
is established with the key stakeholder segments (for an example see Osterwalder &
Pigneur 2003b).

•

The value configuration dimension11 describes the economic logic and arrangement
of activities that are necessary to create value for the customer.12,13 Normally these are
expressed using the value logics articulated by Stabell & Fjeldstad (1998).

•

The resources dimension identifies the specific resources that are deployed by the
firm to create value and effectiveness of its resources deployment structure.14
These resources are classified under five categories based on Roos et al.(2006):

An IBM (2006b) study shows that business model innovation can have a far more
profound effect on profitability than any other type of innovation. This seems to be
supported by the work of Helin and Lehtonen and as evidenced by very successful new
business models such as those brought to market by:
•

Apple (the iPhone business model, which generated the largest share of the profit
pool over a very short period of time)

•

Ryan Air (the low cost airline model, which created the most profitable airline in
Europe over a very short period of time)

•

Cirque du Soleil (the high-brow circus model, which created the most profitable circus
over a very short period of time)

•

Ericsson (the telecoms solutions provider model, which created the most profitable
telecom equipment supplier over a very short period of time).

In order to understand business model innovation we need to understand two things; the
first being the constituent parts of a business model and the second being the business
ecosystem view of the world.
Business model dimensions
A business model is made up of a set of dimensions and business-model innovation
means an innovation in at least one of these dimensions. These dimensions are (based on
Osterwalder 2004; Roos & Pike 2009):
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M A N U F A C T U R I N G

The key stakeholder dimension10 identifies the key stakeholder segments (including
customer segments) the company wants to offer value to.

T O

•

The conceptualisation of business model means the meta-model or reference model for
a specific industry. This is a more open definition since it opens the way to an infinite
number of business models suggested by many authors (Afuah & Tucci 2003;Amit & Zott
2001; Applegate 2001; Chesbrough & Rosenbloom 2000; Gordijn 2002; Hamel 2000;
Linder & Cantrell 2000; Mahadevan 2000; Mason & Spring 2011; Osterwalder 2004;
Petrovic & Kittl 2001; Roos 2011; Stähler 2002;Weill & Vitale 2001).

I N T R O D U C T I O N

– instrumental, the value derived from the deployment of the offering

The term ‘business model’ is used with many meanings. Gordijn (2002) shows that in the
literature, the concept of the business model is most commonly interpreted in two ways:

Taxonomy in this instance means the finite number of business model types (e.g. Bambury
1998; Rappa 2004; Timmers 1998; Weill & Vitale 2001) since it deals with a finite set of
resources.
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The value proposition dimension is an articulation of the value that the offering
delivers to the stakeholder, for example, the customer. This value proposition must
clearly articulate all three value dimensions9:

– monetary, these include cash and cash-equivalent resources owned by the firm, for
example, borrowing capacity
– physical, including all the physical or physical-associated resources that are owned
by the firm, for example, buildings, but also location
– relational, including all relationships that the organisation has, such as customers,
consumers, intermediaries, representatives, suppliers, partners, owners, lenders,
and the like
– organisational (sometimes known as structural), the result of intellectual work that
is owned by the firm for example, brands, intellectual property, processes, systems,
organisational structures, information (on paper or in data bases), and the like
– embodied competence (sometimes known as human), all the attributes that
relate to individuals as resources for the company and under the requirement that
these attributes cannot be replaced by machines or written down on a piece of
paper. This includes resources such as competence, attitude, skill, tacit knowledge,
personal networks, and the like.
The business-model innovation process identifies which of these resources can form a
basis for competitive advantage. In order to form such a basis, a resource must fulfil the
five requirements of being:
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– durable

Dimensions

Innovation

Partnerships

Chocolate producers partnering with branded spirit producers

Cost structure

Moving from normal stock to consignment stock

– strategically valuable
– rare among the competing firms

I N T R O D U C T I O N

– difficult and/or expensive to imitate
– difficult and/or expensive to substitute.
Once identified, the resource deployment structure of the firm and its effectiveness from
a value-creating perspective is normally expressed in the form of an Intellectual Capital
Navigator.
•

The cost structure dimension identifies all the cost drivers impacting the business
model. It is quite common for these drivers to be identified using an economic valueadded type model.

•

The revenue model dimension identifies the different revenues that are used by the
firm.

Table 5 provides examples of business model innovations that have been achieved by
modifying just one dimension and leaving the others unchanged.
Table 5 Business model innovations
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Dimensions

Innovation

Value proposition

Selling the iPod as a data storage device instead of as a music player

Key stakeholder

Identifying the airports as the key customer for the airline rather than
the flying passengers

Distribution channel

Distribution software via the internet instead of via the post on CDs

Relationship

Moving from a contractual relationship with a supplier to crowdsourcing of the same service

Value configuration

Moving from a craft-based provision of an offering
(value shop) to standardised mass-production of the same offering
(value chain)

Resources

Moving from the physical production as the core of the offering to
the brand as the core of the offering

Resource deployment
structure

Outsourcing final assembly to the customer (self-service)
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•

Innovations that ensure there is an increased fit between the organisation’s offering
and the explicit or tacit demand from the key stakeholders. An example could be
increasing the sustainability of the offering by moving from petrochemical-based
packaging material to biodegradable packaging material from renewable sources.

•

Increasing the effectiveness of the resource deployment system. An example of
this could be changing from a physical resource to a relational resource through
outsourcing or the ability to lock in key stakeholders (for an example see Kenney &
Pon 2011).

M A N U F A C T U R I N G

•

Value appropriating innovations fall into one of the following categories, depending on
the focus of the approach:

T O

The partnership dimension identifies the voluntarily initiated, cooperative
agreement, between two or more companies in order to create value for one or
more key stakeholder segments. These partnerships come in many forms and the
literature discusses this topic in quite some detail (see Adnan et al. 2010; Dussauge
& Garrette1999; Brandenburger et al. 1996; Hagedoorn 2002; Lu 2001; Mariti&
Smiley1983;Tapscott et al. 2000).

Value appropriation: effectiveness-improving innovation

Coordination costs include costs incurred as a result of imperfect information and the
opportunistic behaviour of organisational actors (Milgrom & Roberts 1992), in other
words, the factors contributing to uncertainty in the organisation. Brynjolfsson et al.
(1994) make a further differentiation between internal and external coordination costs.
The former is generated by the need to support a hierarchical structure (management,
control system, rule establishment and maintaining, etc.). The latter is the cost associated
with the presentation (Williamson 1986) and establishment of a contingent claims
contract. The impact of coordination cost-based decisions on business models is either
to increase the precision of existing business models or to widen the coverage of existing
business models, which is a function of the reach of the business the firm operates in.
Widening the coverage is one of the key strategies for achieving high-value appropriation.
This approach basically means that with very small actions the firm is able to participate in
new value chains. This in turn means the firm can access additional profit pools previously
not available to them. In an extreme case, it means the firm can generate a higher profit
contribution from each item sold than the sales price of the item.

Policy situation
On the macroeconomic level the policy focus has primarily been on the science and
technology-based innovation process. This normally takes the form of investments in
universities, research institutes and in firm level R&D (mainly executed by large firms) as
well as in increasing the interaction between these organisations in national or regional
innovation systems and by implementing policies that will increase the number of
academically educated employees in all these organisations. This approach tends to work
well if the aim is to map and follow science and technology trajectories and to exploit the
opportunities presented by being at the forefront of knowledge, or if it is to rapidly adopt

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

35

The experience-based learning process is sometimes called the doing, using, interacting
process. This process emphasises the interaction between individuals within and between
organisations and with an extra focus on the interaction with customers/consumers/users.
This interaction has much in common with the design methodology discussed above.
Innovation emerges out of discussions, observations and use across these interactions. This
latter learning process is frequently omitted in the public policy focus.

•

continuously develop its business model and organisational structure to ensure an
optimal structure at any point in time, given its operations and strategy

•

develop and sustain a conducive culture

•

secure and continuously develop a workforce with appropriate levels of competence

•

develop, participate in and leverage, networks and relationships

•

secure necessary funding

•

develop and deploy high levels of managerial competence.

Schön (2010) states that two major trends in economic growth have different implications
for the innovation process. On one hand, the increased pressure of a reduced resource
footprint will also increase the pressure to advance knowledge in science-based
technologies. Thus, innovations in areas such as energy, materials, recycling and closedloop systems will be highly valued. On the other hand, shifts in demand to services and
virtual economies will induce innovations related to digitalisation of the manufacturing
process, separation of fabrication from manufacturing and new consumer behaviour and
thus build upon interaction and trial-and-error in a more open evolutionary manner.

C O N T E N T S

be aware of new technologies with potentially beneficial effects for the firm and to
have the absorptive capacity to turn this potential into enhanced productivity

O F

•

T A B L E

new scientific and technological knowledge or the embodiment of this knowledge in the
form of new innovations.

Green’s et al. (2009) study finds that ‘Improving management practice is ... associated
with large increases in productivity and output’. The key gaps relating to Australian
management practices are illustrated in Figure 8.

The conclusion is that any innovation policy must have the integrated view on innovation
stated above as its core foundation, in order to have maximum relevance for the world of
today and tomorrow.

more intensified competition

•

more complex and varied opportunities for doing business globally

•

the shift from mass production to customisation and personalisation

•

the growing importance of the low carbon economy

•

changing skills needs and imperatives

•

technology that transforms entire business models

•

collaboration and connectivity that accelerates innovation and competitiveness.

of

oc

tio
n

Ra

Pr

•

Ad
op

It is essential that manufacturing firms have a broad view of their activities and their
place in the business ecosystem. In addition, they have to be very good at managing
and executing an integrated approach to innovation. This means the firm will need to
have a balanced approach around developing and deploying the two different types of
innovation processes—the science and technology-based innovation process, and the
experience-based learning process. It is the integrated approach to innovation that will
best equip firms to deal with the key trends that underpin the structural challenges of the
manufacturing industry. Those challenges are summarised and expressed in the words of
the Australian Business Foundation as:
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In summary

Operations
Management

Performance
Management

People
Management

Figure 8 Gaps in Australian management practices (Green et al. 2011)

The ability to address these challenges successfully through integrated innovation will
require firms to:
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Philosophical Level

•

The Anglo–American is the closest to the laissez-faire model which first arose in the
19th century.

•

The social market economy is typified by the more interventionist stance of the
continental economies of the EU, notably Germany and France.

•

Market socialism is exemplified by China.

The economic downturn increased the level of debate about the wisdom of the less
regulated markets. One of the ways in which this can be seen is the increased focus of
regulation relating to the working of markets, especially the financial markets. Many
governments chose to intervene and take ownership of financial institutions (instead
of taking the pure market view and letting them fail) and have therefore pushed their
economies away from the pure efficient market theory approach previously so prevalent in
the Anglo–American world. This change of view has sometimes been dressed up in other
terms. An article in The Australian (2009) highlighted this, suggesting that the Australian
Government saw market socialism and regulation as a means to protect the gullible from
corrupt credit markets but that this is entirely different from constraining capitalism itself.
Dani Rodrik, a professor at Harvard University, says that the World Bank, after decades
of consensus that industrial policy doesn’t work for developing nations, is now
recommending its use (The Economist 2010). A recent paper by Justin Lin, the bank’s chief
economist, and a colleague, Célestin Monga, examine how governments can identify
possible successful policies and likely failures (Lin & Monga 2011).
Four main forces are driving the revival of industrial policy (The Economist 2010):
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•

The weak state of the world economy means that governments are under pressure to
reduce unemployment and stimulate growth. Support for chosen industries is a way
of saving jobs and helping local firms fight foreign competitors.

•

Some countries, such as America and Britain, want to rebalance their economies
away from finance and property. Along with older manufacturing, clean technology is
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Emergency use of industrial policy tools leads to demands for more. President Obama
has responded to complaints that only big companies such as General Motors and
AIG, an insurer, have enjoyed the state’s largesse by setting up a $30 billion smallbusiness lending fund.

•

Rich countries are responding to the apparently successful policies of fast-growing
economies, notably China and South Korea.

The theoretical justification for industrial policy interventions is fairly strong, but by
contrast, the empirical evidence on whether industrial policy works ‘on average’—
or on what kind of industrial policy works—is inconclusive. Industrial policy remains
controversial. Defined as the attempt by government to promote the growth of particular
industrial sectors and companies, there have been successes, but also many expensive
failures. Policy may be designed to support or restructure old, struggling sectors, such as
steel or textiles, or to try to construct new industries, such as robotics or nanotechnology.
Neither strategy has met with much success. Governments rarely evaluate the costs and
benefits properly (The Economist 2010). In addition, the literature raises a number of
concerns about the likely shortcomings of industrial policy in practice. None of it makes
this area of policy different from conventional areas of government responsibility such as
education, health, social insurance and safety nets, infrastructure, or stabilisation. In each
one of these areas, it is recognised that the market-failure arguments for intervention
can be exploited by powerful insiders and overwhelmed by informational asymmetries.
In addition, policy discussions typically focus on how to make it work, not on whether
the government should do it in the first place. To make progress around the debate on
industrial policy requires a similar shift. Only then can we provide adequate guidance. The
poverty of the economic discussion on these issues is in fact striking. It can be overcome
only by going beyond stale existential debates (Rodrik 2008).

L E V E L

There are three major market models that underpin public policy making:

•

P H I L O S O P H I C A L

The prospects for dealing effectively with the structural problems facing the
manufacturing sector are bleak, as long as traditional neo-classical economic principles
dominate economic growth policy. This decades old framework views all technology
assets as pure private goods and hence no government interventions are deemed
necessary beyond funding basic research. However, while commercialised products based
on new technologies are private goods, the underlying technology platforms (‘generic
technologies’) and supporting ‘infra-technologies’ are derived from a combination of
public and private assets. Hence, new economic growth policies that recognise the multielement nature of modern technologies are needed. These new policies must tackle head
on early phase R&D investment inefficiencies and subsequent supply-chain integration and
technology life-cycle management requirements (Tassey 2009).

emerging as a favourite direction. Nearly every large economy has plans to win global
market-share and create green jobs.

Background to economic theory
Efficient market hypothesis
Fama formulated the efficient market hypothesis (EMH) in 1965 which was grounded
in the earlier work by Hayeck in 1945.The key claim of the EMH is that markets are
informationally efficient. The implication of this is that the price of a traded asset reflects
all known information, and changes rapidly to reflect new information. As with all new
theories it took some time for it to permeate into general use and in the case of the EMH,
it took 10–15 years before it became the dominating theory underpinning public policy.
Despite a growing critique of the EMH in academic circles from the 1970s, reaching a
peak in the mid-1990s, it stayed the dominating paradigm until the first dot.com bubble
in around 2000 when it started to be generally criticised. The final nail in the coffin came
from a paper by Franck and Winter in 2002, and, since the GFC in 2008, EMH has been
widely rejected as unrealistic in its assumptions and governments have begun replacing
it with behavioural economics as the underlying theory for public policy. This has yet to
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happen in Australia, which is one of the few OECD countries that still has a narrow EMHbased approach to public policy. It is interesting to note some of the critique and some of
the critics of the EMH since the GFC:
Much of the past 30 years of macroeconomics was ‘spectacularly useless at best, and
positively harmful at worst’—Paul Krugman, Nobel Prize Laureate 2008.

•

The crisis has ‘cast into doubt much of what we thought we knew about
economics’—Barry Eichengreen, Prominent American Economic Historian.

•

Arbitrage is inherently risky activity and consequently the supply of arbitrage will be
limited (De Long et al.1990). Arbitrageurs who did decide to short tulips early would
probably have been wiped out by the time their bets were proven to be ‘right’. In
practice most arbitrageurs are managing other people’s money and are therefore
judged periodically. As a consequence they will have a rather short time horizon
for their arbitrage activities. This point was made forcefully by Shleifer & Vishny
(1997) who essentially foresaw the scenario that ended up closing long-term capital
management.

The theoretical reasoning behind the EMH consists of three layers:
•

Investors are rational and only trade on value-relevant information. It is
unlikely that anyone with any real world experience would claim there are no
irrational investors.

•

To the extent that investors are irrational, they are so randomly and thus
cancel each other out. A simple look at every bubble since the tulip bubble in
Holland in the 17th century up until and including the dot.com bubble around 2000
and the GFC shows that irrational investors have a tendency to not always be random.
In case investors are non-randomly irrational their irrational influence on share
prices will be exploited by arbitrageurs who will profit by countering irrational
trades whenever they deviate from intrinsic values. As this is the only remaining hope
for the EMH, faith in the arbitrage mechanism is a cornerstone in modern finance.

Since arbitrage cannot exist without some amount of mispricing the claim that arbitrage
assures market efficiency is a circular and theoretically erroneous reasoning as it breaches
the first assumption of the theory (Lee 2001). If there existed no mispricing in the market
there would be no arbitrage opportunities, but since there are arbitrage opportunities
there exists mispricing, and if there is mispricing the market cannot be efficient.
Lee (2001) argues that price discovery is a complex process and calls for more research on
‘how, when, and why price becomes efficient (and why at other times it fails to do so)’.
There are limits to the workings of arbitrage in financial markets:
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L E V E L

The EMH states that that it is impossible to consistently outperform the market by using
any information that the market already knows, except through luck. Critics suggest that
in addition to luck, simple irrational behaviour and unfounded enthusiasm also conspire to
generate bubbles.
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•

A recent ranking of academic economists was topped by Joseph Stiglitz (Nobel prize
laureate) and Andrei Shleifer, strong critics of the EMH.

The GFC was due, at least in part, to a problem with market efficiency. Market participants
invested in bundled instruments without a good appreciation of what they contained or
that the prime assets to which they were connected were over-valued—a transparency
failure. This problem was exacerbated by behavioural incentives for some of the market
participants and the market makers that were not conducive to assisting in interpreting
the information in a meaningful way and removed the risk from the individuals involved.

•

When faced with irrational traders the private benefit to the arbitrageur may be
higher if he pushes the price in a direction that increases the mispricing. Put another
way, it may often pay ‘smart money’ to follow ‘dumb money’ rather than to lean
against it (Haltiwanger & Wealdman 1985; Russell & Thaler 1985). For example,
an extremely smart arbitrageur near the beginning of the tulip mania would have
profited more from buying tulips and further destabilising prices than by shorting
them.

P H I L O S O P H I C A L

•

•

The conclusion is that the markets themselves cannot be relied upon to make market
actors rational. Is it instead possible to trust some form of Darwinian evolution that
would take the form of weeding out individuals who fail to maximise outcomes? One of
the problems is that evolutionary arguments can be used equally as well for explaining
over-confidence as for explaining appropriate levels of confidence. For example, consider
individuals playing a war of attrition (perhaps in deciding when to back down during
combat). Here, over-confidence will actually help. Seeing the over-confidence, a rational
opponent will actually choose to back down sooner. As can be seen from this example,
depending on the initial environment (especially when these environments have a game
theoretic component to them), evolution may just as readily weed out rational behaviour
as it weeds out quasi-rational behaviour. The troubling flexibility of evolutionary models
means that they can just as readily argue for bounds on rationality (Mullainathan & Thaler
2008).
The final argument, that individuals who systematically and consistently make the same
mistake will eventually learn the error of their ways, has not stood up well to theoretical
scrutiny as identified by Mullainathan & Thaler (2008):
•

The optimal experimentation literature shows that there can be a complete lack of
learning even in infinite horizons. As long as there are some opportunity costs to
learning or to experimenting with a new strategy, even a completely ‘rational’ learner
will choose not to experiment. This player will get stuck in a non-optimal equilibrium,
simply because the cost of trying something else is too high.

•

Work on learning in games has formally demonstrated that the time required to
converge to an equilibrium strategy can be extremely long. Add to this a changing
environment and one can easily be in a situation of perpetual non-convergence.

In practice, for many of the important decisions we make, both arguments apply with
full force. The number of times we get to learn from our retirement decisions is low (and
possibly zero). The opportunity cost of experimenting with different ways of choosing a
career can be very high.
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Neo-classical economics

Innovation research has demonstrated that innovation is a ubiquitous phenomenon in the
modern economy. In such an economy the idea that a ‘representative firm’ can operate on
precise calculations and choose among well-defined alternatives is a dubious abstraction.
The point, made by Arrow (1971) and others, is that innovation by definition involves
fundamental uncertainty. Or as Rosenberg (1972) puts it ‘it is not possible to establish
the knowledge production function’ since the output is unknown. To assume that agents
know what there is to know and to disregard competence building tends to miss what
is at the very heart of competition in a learning economy. The assumption that markets
are ‘pure’ with arm’s length and anonymous relationships between producers and users
is logically incompatible with the fact that a major part of innovative activity is aimed at
product innovations. The only solution to the paradox is that real markets are organised
and constitute frameworks for interactive learning between users and producers (Lundvall
& Borrás 2005).
Long-run growth is determined by the savings rate and traditional exogenous rate of
technical changes in the neo-classical growth theory (Solow 1957). The weakness of this
model is that nothing within the model determines the long-term growth rate. A higher
savings rate could boost the growth for a period but because of the decreasing returns to
capital, there is an upper boundary where increased investments (determined by savings)
will not affect the long-run growth rate. Endogenous growth models were developed in

42

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

Technological change, which is the improvement of technology by the use of new
knowledge, is one of the main drivers in growth. The technological change is an
incentive for capital accumulation.

•

Technological change is mainly the result of individuals acting on market incentives.
Firms, for example, develop new products to earn extra profits.

•

Technologies, once developed, are applicable repeatedly at no additional cost.

L E V E L

According to neo-classical economics, a necessary condition for public policy intervention
is market failure. If markets can do the job there is no need to intervene. Market failure
may have different causes but the one most often raised in the context of innovation
policy is the lack of incentives to invest in knowledge production. Knowledge tends to
be seen as a public good from which it is difficult to exclude others and is also seen
as being non-rivalry, since its user value may not suffer from the fact that others use
it. When knowledge is rivalry but non-excludable, intellectual property rights can be
guaranteed and enforced by governments. When knowledge is non-excludable and nonrivalry, governments should subsidise knowledge production addressed for public use or
take charge of producing the knowledge by itself. The problem with this analysis is not
the conclusions reached. There are certainly good reasons for governments to support
knowledge production and innovation in the ways referred to—actually we have seen
that most of these instruments were in use long before neo-classical economics was
established. The problem is that the argument for support comes from a theory based
upon assumptions that are incompatible with a dynamic economy where innovation is a
widely spread and on-going process (Lundvall & Borrás 2005).

•

P H I L O S O P H I C A L

So all in all we can say that the EMH
is academically and theoretically
disproved.

the 1980s as a response to the oversimplified and sterile exogenous models of the Solow
type. The endogenous school of growth theory distinguished itself mainly by emphasising
that growth is an endogenous outcome of an economic system. The theory builds on
microeconomic fundamentals where firms maximise profits given their production function
and consumers maximise utility given their budget (Johansson et al. 2007). Romer (1990)
builds his argument for endogenous growth mainly on three points:

According to Romer, policies should subsidise the accumulation of human capital. This will
in turn foster technical change and capital accumulation resulting in economic growth
(Romer, 1990). Technology spillover between agents in the market is one of the main
arguments behind innovation policies. [Spillovers are the effects of economic activity
that benefit those beyond the originators.] The spillover effects imply that the benefits
of new technology are larger than the private ones accumulated by firms. Innovation
policies should protect private returns to encourage investments and subsidise research
and development in order to raise investments to a socially optimal level. Many economists
(among others Grossman et al. 1991; Lucas 1998) claim that spillover across actors and
firms are characterised by increasing returns. That is, the more firms and actors that
integrate R&D, the larger the positive spillover effects will be (Johansson et al. 2007).

Evolutionary theory
In evolutionary theory the path dependency of innovation together with the role of
diversity creation and selection or competition as innovation drivers are emphasised.
Structural-evolutionary theory sees long-term economic growth as the result of
evolutionary dynamic concepts that affect the processes under which technologies evolve
under the influence of a stream of innovations. Therefore factors such as uncertainty and
selection are taken into account. When technology is a given, neo-classical theories and
endogenous theories have served well in addressing questions such as resource allocation.
When technology is expected to change endogenously, the structural-evolutionary theory
approaches may be more suitable (Lipsey et al. 2005).

Structural evolutionary theory
Structural-evolutionary theory takes views on both the firm and the market that differ
from the standard neo-classical ones. Structural-evolutionary theory assumes maximising
behaviour by the firm as a reasonable assumption when it concerns simple choices
under fairly predictable conditions. When it comes to innovating, inventing and diffusing
new technologies uncertainty enters the picture and path-dependency becomes an
important aspect of both market behaviour and firm behaviour. This has important policy
implications. Orthodox economists generally take a very sceptical view of technology-
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It is also worth noting that some of the most commonly used econometric tools, for
example input-output analysis, cannot handle innovation and technology development in
any reliable way but assume linear progression—a highly unlikely assumption that has no
support in history.

•

the Price/Earnings (P/E) ratio effect, which shows that low P/E portfolios yield higher
returns than high P/E portfolios (Basu 1977; Fama & French 1995)

•

the over/under reaction to earnings announcements effect has shown that stock
prices over-react to changes in earnings (DeBondt & Thaler 1985, 1987)

•

a weather effect, which has shown that stock returns tend to be negative when it is
cloudy and positive when it is sunny (Hirschleifer & Shumway 2001; Saunders 1993)

•

looking at the Canadian Stock Exchange over the 1985–2002 period Athanassakos
and Graham (2006) state:‘In terms of explaining the drivers of the value premium,
having looked at this question from many angles using summary statistics and
univariate analysis, we find more support for the errors-in-expectations explanation of
the value premium than the risk-related explanation’

•

one of the strongest rejections of the EMH comes from the study by Franck and
Winter (2002) who in an empirical investigation using data on red wines from the
Bordelaise region found that none of the forms of EMH held in the market for fine
wine. Consequently, an investor active in this market may very well design investment
strategies that yield above average returns based solely on publicly available
information, something that is not possible under the EMH.

Behavioural economics
While irrational behaviour and unfounded enthusiasm are certainly observed behaviours,
they mask the broader debate that even if information presented to players in the market
may be identical and perhaps complete, the interpretation of that information and the
actions taken based upon it will differ from person to person. This is a claim that is well
grounded in behavioural and psychological research (see for example, the literature
on sense-making: the process by which people give meaning to experience). This wellgrounded claim is the foundation for behavioural economics.
Behavioural economics is a branch of economic analysis which applies scientific
research on human, social, cognitive and emotional factors to economic decisions by
consumers, borrowers, investors and other economic actors. It includes the effects these
considerations have on market prices, returns and the allocation of resources. The three
key points in behavioural economics which set it apart from the EMH are:
•
•
•

Market inefficiencies are pervasive—these are error situations and include
mispricing, irrational decision-making, and return anomalies.
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These findings all contradict the EMH since they provide an opportunity to beat the
market by adhering to a trading rule, for example, selling a portfolio of high P/E stocks
while purchasing a portfolio of low P/E stocks. In an efficient market it should not be
possible to earn abnormal returns by following such trading rules.
Market efficiencies are determined by the combination of environmental conditions and
the number and nature of market participants. If numerous players are competing for
scarce resources within a single market then that market is likely to be highly efficient;
the converse also applies. Market efficiency cannot be evaluated in isolation but is highly
context-dependent and dynamic. The level of market efficiency is related to environmental
factors characterising market ecology. For governments in their roles as investors or market
participants rather than as regulators, there are interesting possibilities available with the
adaptive market hypothesis. These can include procurement or investment which:
•

Heuristics are pervasive—making decisions based on rules of thumb rather than on
a strictly rational analysis.

deselects losers rather than attempts to seek out winners, especially if this involves
accepting short-term underperformance in favour of long-term benefit

•

Framing is pervasive—the tendency for a decision maker’s actions to be influenced
by the way in which the information is presented.

allows for a procurement policy based on public value (utility) rather than on the
stricter constraints usually characteristic of a market player

•

allows for preference in the procurement of, or investment in, innovative technologies
even if there are cheaper conventional approaches available

•

uses regulation to drive initiatives such as environmental innovation, charges and
funding. A classic example is forced savings regulations to offset known human
irrational behaviour that matches spending with earnings on an almost instantaneous
level.

Research on market efficiency has turned up several findings which cannot be explained
within the EMH theory:
•

the January effect, which documents that mean returns on equity are higher in
January than any other month (Bhardwaj & Brooks 1992; Rozeff & Kinney 1976)

•

the Monday effect showing that daily returns tend to be worse on Mondays than any
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The key economic perspective that may be used to replace the EMH is behavioural
economics.

other day of the week (French, 1980; Kamara 1997)

P H I L O S O P H I C A L

enhancing policies, seeing them as distorting and further, that informed profit-maximising
firms perform anything that the government can do better and more efficiently. A
structural-evolutionary theory traditionalist then argues that distortion relates to optimality
conditions and hence has no place in a growing economy. Support for technology
enhancement policies is often taken from real world examples. When looking at policies
in developed countries, directed policies have often led to a technological lead for nations.
For example, it can be said that many groundbreaking technologies of the twentiethcentury have been developed with assistance from public funds, in many cases from the
US Department of Defence (Lipsey et al. 2005).
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A lack of understanding relating to the issues of:
the resources boom

•

the problem of a small economy

•

the changing manufacturing sector

•

the innovation and industry policy lens

will result in a deficient and incomplete analysis of this domain resulting in policies with, at
best, marginal impact on the manufacturing sector.

Replace the Efficient Market Hypothesis with behavioural economics as a
philosophical basis for government policy.

Policy versus strategy
Policy encompasses political objectives whereas strategy is the means by which the
objectives are to be achieved. Policy provides the unity that the strategies of the individual
agencies cannot. The relationship between policy and strategy is iterative and interactive.

I N N O V A T I O N

R1 RECOMMENDATION:

Industrial, Innovation and
Research Policies

I N D U S T R I A L ,

•

On the highest level there is little difference between statesmanship, policy and strategy
but as you scale down into the organisational level the difference becomes obvious. Policy
takes on the form of a boundary condition for the strategy and defines what ‘good’ looks
like for a well-executed strategy as well as the instruments that can be used.

A N D

The arguments for industrial policy

R E S E A R C H

Research and innovation policies have been accepted (the former somewhat more than
the latter) in neo-classical economic thinking for some time but the policy tools have been
focused on the supply side. It is only over the last five years that the focus has moved to
the demand side.

P O L I C I E S

Industrial policy has a more problematic history. Policies that stimulate specific economic
activities and promote structural change have had a bad name for a considerable time,
being viewed as policies for picking winners, thus distorting competition while exposing
government to be captured by vested interests. For this reason, the theoretical justification
for industrial policy intervention is fairly strong.

Knowledge is diffused
Rodrik (2007 states that the requisite knowledge about the existence and location of the
spillovers, market failures and constraints that block structural change are diffused widely
within society and that this necessitates the following:
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•

Industrial policy must be ‘embedded’ within society.

•

Government has only a vague idea at the outset about whether a set of activities is
deserving of support or not, what instruments to use, and what kind of private-sector
behaviour to condition these instruments on. The information that needs to flow from
the private sector to the government in order to make appropriate decisions on these
are multi-dimensional and cannot be communicated transparently through firms’
actions alone. A thicker bandwidth is needed.

•

An industrial policy that is cognisant of the government’s lack of omniscience has
to be constructed as a system of discovery about all those sources of uncertainty. It
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requires mechanisms for eliciting information about the constraints markets face, and
hence closer collaboration between the government and the private sector.
•

•

The argument is not about whether government can pick winners—it shouldn’t
even try—but whether it has the capacity to let the losers go. The trick is having
mechanisms that can recognise when things are turning sour and the ability to phase
out the support. This is still hard to do, but in orders of magnitude less demanding of
the government than full omniscience.

•

Businesses have strong incentives to ‘game’ the government and this calls for strong
safeguards against bureaucratic capture.

•

The intended beneficiary of industrial policy is neither bureaucrats nor business, but
society at large. This necessitates accountability. One response to this challenge is
to raise the political profile of industrial policy activities and to associate a high-level
champion with them. The virtue of this is that it identifies a person who has the
job of explaining why the agenda looks as it does, and who can be held politically
responsible for things going right or wrong. Accountability can also be fostered at
the level of individual agencies by giving them clear mandates and then asking them
to report and explain any deviations that occur from the targets set in the mandate.
Another fundamental tool for accountability is transparency. Publication of the
activities of the deliberation councils and periodic accounting of the expenditures
made under industrial policies would greatly help. Any request made by firms for
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Climate change and the increasing awareness that without government intervention
to encourage clean production and clean innovation, global warming will intensify
and generate negative externalities (drought, deforestation, migration, conflict)
worldwide.

•

The GFC revealed the extent to which laissez-faire policies had led several countries, in
particular in southern Europe, to allow the uncontrolled development of non-tradable
sectors (in particular real estate) at the expense of tradable sectors that are more
conducive to sustainable growth and competitiveness. This experience has resulted in
an increasing number of governments departing from this laissez-faire attitude.

•

China has become prominent on the world economic stage and is a keen practitioner
of industrial policy. Which role this policy has played in its economic success is a
matter for discussion, but the reality is that this very success has wiped out the stains
from previous economic failures and made industrial policy legitimate again. Many
governments in the world, especially in emerging and developing countries, now want
to emulate China.

Aghion et al. (2011) make further arguments for industrial policy.

Path dependence

P O L I C I E S

•

•

R E S E A R C H

Industrial policy needs to encourage investments in non-traditional areas and weed
out projects and investments that fail. Conditionality, sunset clauses, built-in program
reviews, monitoring, benchmarking, and periodic evaluation are desirable features
of all incentive programs. Bringing discipline to bear on incentive programs does
not require a hard state. Relatively minor details of how programs are designed can
make a big difference in practice. Requiring that an incentive expire unless a review
recommends that it be continued is much more likely to generate phase-out than
simply promising a review x years from now. Being very explicit ex ante about the
criteria by which a program will be judged a success—so many jobs and so many
export $ or units in x years—is helpful to distinguish between hits and flops ex post
and guards against the tendency to scale down expectations when things do not work
out. Bringing the discipline of the market to bear on incentive programs is always a
good idea, whenever practical.

Aghion et al. (2011) argue that three globally significant factors have emerged that
change the historically negative view of industrial policy:

A N D
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The appropriate way to judge success is to ask: have we set up the institutions that
engage the bureaucrats in an on-going conversation with the private sector and do
we have the capacity to respond selectively, quickly and using a range of policies to
the economic opportunities these conversations are helping identify?

The impact of global factors

I N N O V A T I O N

•

Strategic collaboration and coordination between the private sector and the
government is required to uncover where the most significant bottlenecks are, design
the most effective interventions, periodically evaluate the outcomes, and learn from
the mistakes being made in the process.

I N D U S T R I A L ,

•

The capacity to design and implement industrial policy requires both autonomy
from vested interests and embeddedness in the environment where the policies are
implemented.

government assistance should in principle be public information. Ensuring that
government-business dialogues remain open to new entrants would assuage worries
about the process being monopolised by incumbents.

The path dependence of innovation might lead firms to innovate in the ‘wrong’ direction
under laissez-faire conditions. Clean innovation is a case in point: because of knowledge
spillovers and in the absence of intervention, innovation tends to be biased towards
existing dirty technologies. Aghion et al. (2010a) explored a cross-country panel dataset of automotive industry patents to establish ‘clean-versus-dirty’ innovation path
dependence.15 They found that higher fuel prices encourage firms to redirect innovation
towards clean patenting. The firms’ propensity to pursue clean innovation positively
correlates with their existing stock of clean patents and negatively correlates with their
existing dirty patent stock. Thus, there is indeed path-dependence in clean-versus-dirty
innovation. Firms with a history of dirty innovation tend to continue along the same
path, while firms with a history of clean innovation tend to continue to develop clean
technologies. This path-dependence, combined with the historical dominance of dirty
innovation, implies that in the absence of government intervention economies will tilt
towards dirty innovation to a socially suboptimal extent. In particular Aghion et al (2010b)
show that the laissez-faire equilibrium will typically lead to environmental disasters, in
which environmental quality falls below the level at which it can be regenerated. Hence,
there is a role for government intervention to redirect technological change towards
clean innovation. To achieve the desired outcome at least two instruments are needed
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because there are two externalities to be dealt with: the environmental externality and the
knowledge externality, whereby firms that follow dirty innovation paths do not internalise
the effect this will have on other firms’ innovation strategies.

Decentralisation of decisions

The findings suggest that the discussion on the role and legitimacy of industrial policies
should be revisited by policymakers:
•

There is a case for sectoral government policies aimed at redirecting production
and innovation towards green technologies, or for policies that target skill-intensive
sectors.

•

Targeted government policies should not be seen as antagonistic to competition,
rather it is more likely to be growth enhancing in the context of (within-sector) market
competition.

Following on from this the following changes should be made to the policy framework:

Governments advocating industrial policy often oppose competition policy because it
prevents them from supporting national champions. Conversely, competition advocates
generally dismiss industrial policy as ineffective. However, sectoral policy should not be
systematically opposed to competition policy. Aghion et al. (2010) argue that targeted
intervention could be used to induce several firms to operate in the same sector, and that
the more competitive the sector, the more these firms will be encouraged to innovate in
order to ‘escape competition’ (Aghion et al. 2005). Of course, effectiveness depends upon
the design of industrial policy, which should target sectors, not particular firms. Empirical
firm-level data from China shows that Total Factor Productivity (TFP), TFP growth and
product innovation (defined as the ratio between output value generated by new products
to total output value) are all positively correlated with the interaction between state
intervention and market competition in the sector. Thus the more competitive the recipient
sector, the more positive the effects of state intervention in that sector on TFP, TFP growth,
and product innovation. In fact, Aghion et al. (2011) show that for sectors with a low
degree of competition, the effects are negative, whereas the effects become positive
in sectors with sufficiently high degrees of competition. This is important from a policy
standpoint because it indicates that the controversy between advocates of competition
and supporters of industrial policy is misplaced—rather than alternatives, these two
policies are more likely to be complementary.

•

Strengthen the power of competition authorities to enable them to overrule frequent
rent-seeking leniency on the part of governments. It is not by favouring incumbents
that a nation will retain or regain a competitive edge, it is by stimulating entry and
exit, and this is precisely one of the roles of competition authorities.

•

Competition authorities should have a more evidence-based approach. Competition
policy must be based on clear and uniform legal rules and principles, but it should
also ensure that decisions are based on an economic rather than a purely legalistic
approach. In other words, competition policy should take better account of the
economic situation of sectors and the contribution that more vibrant competition can
make to productivity, innovation and growth and take into account the justification
and potential role of state aid when assessing if aid should be tolerated.

•

Governments should become less ex ante biased against the use of public intervention
while at the same time setting new and clear guidelines for the allocation and
governance of that intervention. In particular, sectoral public intervention should
target skill intensive and competitive sectors and/or be allocated evenly within the
sector, rather than to one or several preselected firms.

•

Sectoral intervention should promote competition between firms for access to public
support, and should not involve clauses that automatically favour incumbents. In fact,
depending on the sector and the fixed costs involved in the corresponding activity,
and in order to preserve competition, sectoral intervention may need to be carried out
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Competition policy

R E S E A R C H
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Revisiting industrial policy

A N D

The objection that industrial policy may result in the arbitrary selection of a national
champion in the corresponding sector(s) can be ameliorated by decentralising the
decisions. Empirical data suggest that the more decentralised public intervention is,
the more positive the effect of (sectoral) public intervention on a country’s export and
innovation performance.

I N N O V A T I O N

Even though some sectors exhibit high growth potential and, through the diffusion of
knowledge, display high positive effects on the rest of the economy, credit constraints
may limit capital inflows to these sectors. In particular, high-tech firms often show low
levels of asset tangibility, which in turn makes access to credit more difficult (Braun 2002;
Rajan & Zingaler 1998). Because their assets are intangible, they cannot post the collateral
that would facilitate access to credit. Empirical results confirm that the case for sectoral
intervention is stronger when firms are more credit-constrained. Indeed, credit constraints
prevent efficient resource reallocation towards activities with higher growth potential, in
particular activities with high-potential spillovers to the economy as a whole.

Empirical data show that the interaction between public intervention and product market
competition in the sector is more positive when public intervention is less concentrated.
In sectors where public intervention is not very concentrated, public intervention has a
positive effect on TFP and product innovation in all sectors with more than a median level
of product market competition. This result suggests that the extent to which sectoral
public intervention can be growth-enhancing depends significantly on the way public
intervention is governed. In particular, sectoral public intervention that enhances withinsector competition by not focusing on one (or a small number) of firms, is more likely to
be growth-enhancing than more concentrated public intervention.

I N D U S T R I A L ,

Credit constraints

Less concentrated public intervention
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•

provision of neutral and factually correct information

•

public guidelines and guidance

Governments underestimate the danger of a specialisation whereby the most
advanced countries focus on upstream R&D and services, while outsourcing everything
else to emerging economies. This has been highlighted by scholars who praise the
German model, in which public support is given not only to upstream (laboratory)
research, but also to research down to the stage of industrial prototype. Indeed, it
is often in the transition from laboratory to factory that critical skills for competitive
advantage are developed, and the development of these skills also involves significant
knowledge externalities. Maintaining a too-restrictive view of where to allocate
research subsidies might prevent industry from competing with other regions or
countries that engage more openly in sectoral support to manufacturing.

•

public promotions and influencing of attitudes and behaviours

•

public regulations, standards and rules

•

public sanctions

•

public service levels

•

taxation and other fee structures.

Finance

Equity
support

Public venture
capital funds
Mixed or
subsidised
private venture
funds
Loss
underwriting
and guarantees
Tax incestives
for investors

Policy instruments are the tools which can be used to overcome problems and achieve
objectives. The available policy instruments are only limited by the law of the land, political
acceptability and the innovativeness of the policy development team. Most policy tools
fall under the following headings:
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•

cluster and ecosystem policies

•

enactment of laws

•

enforcement policies

•

grants and other incentives

•

level to which maintenance is carried out

•

prioritisation and balancing of proactive and corrective maintenance

•

procurement policies

•

provision of infrastructure
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Corporation
tax reductions
for volume or
increment in
R&D
Reductions
in employers
payroll tax
and social
contributions
Personal tax
incentives for
R&D workers

Support for
public sector
research

University
funding
Laboratory
funding
Collaborative
grants
Strategic
programmes
for industry
Support for
contract
research
Equipment
sharing

Support for
training &
mobility

Grants for
industrial R&D

Tailored
courses for
firms

Grants for R&D

Entrepreneurship training

Reimbursable
loans

Subsidised
secondments

Prizes to spend
on R&D

Industrial
research
studentships
Support for
recruitment of
scientist

Collaborative
grants

Information
& brokerage
support

Networking
measures

Contact
databases

Support for
dubs

Brokerage
events

Foresight to
build common
visions

Advisory
services
International
technology
watch

Systemic
policies

Cluster policies
Supply chain
policies

Co-location
in incubators,
Science parks
etc

Regulation

Use of
regulations &
standards to
set innovation
targets
Technology
platforms to
coordinate
development

Procurement

R&D
procurement
Public
procurement
of innovative
goods
Support
for private
procurement

Patent
databases
Benchmarking

P O L I C I E S

Policy instruments

Fiscal measures

Services

R E S E A R C H

Develop an integrated industrial, innovation and research policy.

Demand-side Measures

A N D

R2 RECOMMENDATION:

Supply-side Measures

I N N O V A T I O N

The picture summarising the available policy tools for the industry, innovation and research
domain is summarised by Georghiou and seen in Figure 9.

The challenges around crafting an effective and efficient policy in an increasingly
globalised and networked world are outlined in Waluszewski (2011), published by the
Swedish Governmental Agency for Innovation Systems—the interested reader is referred
to this document.
We will not discuss entrepreneurship oriented policies here but refer the interested reader
to Autio et al. 2007. Chapter 5 is provided in Appendix B.

I N D U S T R I A L ,

•

at national or regional level, and the firms benefiting from such intervention may be
innovative start-ups, expanding SMEs, or firms involved in growing new markets in
developing economies.

Framework Conditions - Human Resources and Employment Conditions, Science Base, Regulatory Framework (including State Aid, Competition and IPR), Fiscal Environment

Figure 9 Policy tools for the industry, innovation and research domain
R11 RECOMMENDATION:
Ensure a balanced use of policy tools from both the supply side (primarily for
research policy use) and the demand side (for innovation and industrial policy use).

The fundamental difference between supply-side and demand-side policy tools is that the
supply-side policy tools tend to drive activity and tend to be preferred by policy makers
grounded in the EMH. Demand-side policy tools tend to drive outcomes and tend to be
preferred by policy makers grounded in a more interventionist version of behavioural
economics.
Kaiser & Kripp (2010) categorise the demand-side policy tools as described in Table 6.
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Table 6 Demand-side policy tools by category
Demand-driven innovation policy instrument

Public Procurement

• Public sector as a first user and pioneer in purchasing, piloting and using
innovations
• Public procurement policies
• Pre-commercial procurement
• Standards to create stimulus for innovative products and
processes

Financing and tax
incentive policies

• Financing of R&D and innovation projects
• Tax incentives and tax subsidies to create demand for
innovations

Systemic policies

• Systemic coordinated demand-side innovation policies
coordinating and combining several demand-driven policy
instruments
• Public-private partnership for exploration activities as well as
product or process specification and development

Public procurement in the research intensive areas of defence, aviation, health care,
infrastructure and other aspects of public administration is often more demanding
than for industrial or private consumers and hence, governments can act as lead users
for innovations (Dalpé et al. 1992). Governments follow missions and geostrategic
considerations in certain fields of business activities, for which they are willing and able to
pay higher prices at the beginning of the innovation’s life cycle (Edler & Georghiou 2007).
Public procurement in its present (and as yet rather unstructured) form is an important
driver of innovation for 16% of firms in the EU.

cluster/ecosystem.

Driving innovation: regulation
Regulation can be a powerful tool to drive innovation within specific sectors and
technologies. The key roles that regulation can play are identified by Walz et al. (2008):
•

Regulation of the demand side (e.g. feed-in-tariffs, production subsidies, quota
systems) creates demand and is a prerequisite for market formation, supply of
resources and exchange of information by user-producer interaction.

•

Regulation of the supply side (e.g. R&D subsidies) not only supplies resources and
helps in guiding search, but can also be used to establish networks between suppliers
and facilitate the exchange of information.

•

The stability and long-term vision of target setting are important policy style variables,
which act on the legitimacy of technology and give guidance of search.

•

The design of regulation (e.g. feed in vs quota; digression of feed in tariffs) influences
risk perception and transaction costs and thus acts on the supply of resources and
market formation.

•

The number of different technologies that are promoted is a key design variable of
demand regulation, which also influences the variety of solutions that can benefit
from learning in the market.

The econometric analysis drawing on real data executed by Walz et al. (2008) underlines
the importance of regulation for promoting innovation. The diffusion of technology,
which is mainly triggered by regulation, plus R&D subsidies are important variables for the
explanation of patent activity.

P O L I C I E S

The European Commission (2009) found that 48% of the interviewed firms indicated that
demand-side policies without public procurement have positively affected their innovation
activities and only 33% claimed the same for supply-side policies. Demand- and supplyside policies were considered as equally important for innovation activity by 23% of the
firms. Demand-side policies influenced the innovation significantly in the high-tech sector
(54%) and in the large enterprise segment (61%). Furthermore, companies in innovationfollower countries (55%) and innovation-leader countries (52%) were positively affected
by demand-side policies. In addition, demand-side policies supported an increase of the
expenditures on innovation by firms (29%) in comparison to only 12% for supply-side
measures (Kaiser & Kripp. 2010).

•

R E S E A R C H

• Consumer awareness and competence building
• Foresight activities to identify social and economic trends
• Research on societal challenges, e.g. the ageing population or climate change

procurement

A N D

Policies supporting
private demand

•

I N N O V A T I O N

Regulation

• Coherent regulation by coordinating standardisation and
labelling
• Regulatory measures directed towards steering innovation
• Labelling for consumer and useer information
• Norms on usage to create demand for novelties

regulation

I N D U S T R I A L ,

Category

•

Theoretical work shows that rate-based regulatory schemes can result in a biased technical
change towards capital intensive production and hence regulation can impact innovation,
in this case in the energy sector (Averch & Johnson 1962; Zajac 1970).
Blind et al. (2004) in their extensive study of the relationship between innovation and
regulation, summarise the types of regulations and their impacts on innovation in Table 7.

If we summarise this we can see that the demand-side policy tools are between 50% and
100% more effective as drivers of innovation than the supply side. We will here discuss
three of them in more detail:
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Table 7 Regulations and their impact on innovation
Type of Regulation

Positive Impact on Innovation

Product market regulation

Negative Impact on Innovation

Regulation of supplier customer relationship

Regulation of external relationships of suppliers

Information and protection of consumer

Protection of extenal factors

Regulations of interactions among organisations on the supply side

Antitrust or procompetition regulation
Protection of infant
industries (R&D
subsidies, barriers to
entry)

allows costly and risky innovations

rents available for R&D and innovation

Public utilities: price
cap

incentives to reach productivity gains

Public utilities:
competition

-

continued protection does not enforce
innovative activities

little and biased incentives to innovate

Environmental regulations (e.g. emissions, waste
and recycling requirements)

Regulation of inputs (e.g. agrochemicals)
Regulation of production (incl. notifications and
certifications of suppliers)

Regulation of safety of the work force
Taxes (e.g. fossil fuels) and subsidies (e.g.
renewable resources)
Liability for damages to the external factors

price pressure and low profits do not
allow to invest in innovation

create incentives for new processes
creating less environmental damage

Safety regulations

increase acceptance of new products
among consumers

additional restrictions for innovators

Public goods

provide infrastructure for innovative
activities

reduced private sources for innovative
activities

Administrative regulation
Product liability

producer liability increases the
acceptance of new products among
early adopters

too high liability reduces the incentive
for producers of innovative goods

Intellectual property
rights

additional incentives to innovate

additional protection for monopolies
hinders the diffusion of new
technologies and products

They also produce a useful Taxonomy of Product Market Regulations as shown in Figure
10.

Market entry (and
exit) regulation (e.g.
licences, contingents,
ownership barriers
for foreigners)

Mergers and
acquisitions control

Labelling (e.g.
designations of
origin)
Regulation of access
to infrastructures and
securing compatibility
(e.g. IT networks)
Price regulation (e.g.
ban of dumping,
tariffs for imports,
transmission fees)

IPR (e.g. patents, copyrights, database and plant variety protection

Figure 10 Taxonomy of product market regulations (Blind et al. 2004)
Although innovation is an important impact dimension of regulation from a normative
perspective, its factual appearance within regulation is rather limited. An analysis of the
objectives and missions of institutions and bodies responsible for regulatory policies in the
EU, the US and Japan reveals the following priorities:
•

The promotion of innovation is an explicit goal for the bodies which are responsible
for competition issues.

•

In regulatory bodies responsible for very dynamic sectors (e.g. telecommunications),
the promotion of innovation is explicitly stated as an objective.

•

Most regulatory bodies have conservation or protection-oriented missions, like those
responsible for energy, the environment, or health and safety.

•

The regulatory bodies in the US are more likely to have the promotion of innovation
on their agenda compared to Europe, and definitely more likely in relation to the
Japanese bodies.

P O L I C I E S

Environmental
regulations

restrict innovative activities and
hamper the competitiveness and
therefore their innovative capacity
regarding end-of-pipe technologies

Regulation of cartels
(e.g. anti-trust law)
and cooperations
(e.g. research joint
ventures)

Regulation of anti
co-operative
behaviour

R E S E A R C H

no competitive pressure to innovate

Freedom and rules
of establishing new
companies

Legal certainty (e.g. electronic signatures)

-

funds available for large R&D projects
and innovation
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Eco-labelling

Product approval procedures

Regulation of product use (e.g. product safety,
product liability, privacy protection)

Social regulation
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Labelling (e.g. food, drugs)

Regulation of
co-operative
behaviour

A N D

Protection of selected
industries (e.g.
aerospace)

prohibits (R&D) alliances

Regulation of
entrepreneurship
and market entry

I N N O V A T I O N

Public utilities: rate
of return regulations;
pricing at marginal
costs

eases and enforces innovation

I N D U S T R I A L ,

Economic regulation

Based on this the following recommendations are made.
R12 RECOMMENDATION:
South Australian regulatory bodies responsible for the protection of competition,
health and safety or the environment, have to adequately consider the opportunities
for innovation in achieving their traditional goals.
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R18 RECOMMENDATION:

South Australian regulatory bodies have to react more proactively to trends in
science and technology relevant for their regulatory framework by:

Shaping the regulatory framework for new products and services should also
take into account windows of opportunity to establish lead markets, that is, a
combination of favourable supply and demand conditions which may generate
trade advantages and are therefore a source of future growth.

•

intensifying their contact with the science and technology community

•

implementing ‘regulatory foresight’ exercises

•

observing on-going standardisation processes elsewhere.

I N D U S T R I A L ,

R13 RECOMMENDATION:

R19 RECOMMENDATION:
R14 RECOMMENDATION:
South Australian regulatory bodies have to focus on those types of regulations or
shape regulations in a way which maximises the positive and minimises the negative
impacts for the development and market introduction of innovations.

I N N O V A T I O N

Approval times have to be reduced, as they have a negative impact on the expected
return on investment of long-lasting and expensive R&D resulting in innovative
products and services.

Driving innovation: procurement

The public procurement process spans the whole life cycle from initial conception and
definition of the needs of the public service through to the end of the useful life of an
asset or the end of a contract.

R E S E A R C H

The performance criteria of South Australian regulatory bodies have to include
indicators measuring the promotion of new products and services in balance with
their other objectives.

A N D

R15 RECOMMENDATION:

Public procurement is an area of economic, political and legal significance, involving
governments at various levels buying goods and services from private firms, thereby
representing a significant proportion of economic activity in most jurisdictions.

It follows then, that public procurement involves a complex set of choices embracing what
to buy, who to buy from, how to buy and selection of the purchasing criteria:
•

Since innovation is a complex process, the promotion of innovation by South
Australian regulatory policies requires a comprehensive approach, co-ordinating or
even integrating the regulatory policies of all the regulatory bodies. For example, it
is not sufficient to set a favourable framework for research, it is also necessary to
stabilise the demand for innovations.

What to buy—the public service has to determine the type of products and services
it wishes to buy. The choices range from simple items such as paper clips and office
furniture to complex items such as telecommunications systems which have the
potential to affect technical progress and also provide an opportunity for some of the
technology to ‘spillover’ into the rest of the economy.

•

Who to buy from—a contractor has to be selected and the options range from
competition based on a tendering-type process to pre-selection of a preferred supplier,
either from the regional market or from other nations.

R17 RECOMMENDATION:

•

How to buy—the decision on how to buy involves the selection of an appropriate
type of contract. Broadly, the options range from fixed price to cost-plus contracts,
with incentive contracts forming an intermediate type. These contracts have different
implications for the sharing of risk between the public service and the contractor and
have different impacts on both efficiency incentives and contractor profitability. For
example, fixed-price contracts shift the risks to the contractor—they provide incentives
for contractors to be efficient, but, as a result, contractors might earn relatively high
profits which society might regard as ‘undesirable’ on government contracts.

The implementation of regulation has to be harmonised in order to reduce the risk
and cost for companies introducing innovations.
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R16 RECOMMENDATION:
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•

Criteria—the public service has to decide whether procurement choices are to be
based on narrow characteristics of price, delivery and performance or will include
wider considerations, such as national and regional economic benefits in terms of
jobs, technology and cluster growth.

•

Better policy delivery—once the decision has been made to procure, mechanisms of
review and effective supplier performance management are required to increase the
chances that delivery of policy outcomes will be successful.

•

Local industry and prosperity—there are those who argue that when a jurisdiction
spends taxpayers’ money, it should be doing it such a way that it enhances the
nation’s prosperity.

•

Leveraging buying power—there is an expectation that purchasing power is used
to achieve the best deal for the taxpayer and aggregation of demand makes great
sense. Combination of procurement effort leads to efficiency, but the procurement
strategy that works for a private sector organisation (e.g. aggregation of spend,
rationalisation of the supply base, negotiating the best deal) takes on a new
dimension in the wider public sector. When set in the context of aggregate buying
power, the usual strategies can distort markets, adversely affect local economies and
damage long-term competition.

•
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SMEs and regional development—with large percentages of populations employed
by SMEs the growth of SMEs through the use of public procurement can often be the
key to redevelopment of underprivileged or neglected communities, creating new jobs
and opportunities.

•

Stimulating innovation—this is both in terms of innovation within the public sector
itself as well as within the supplying firms.

•

Protecting the environment—public procurement policy is becoming a toll that
contributes to the wider sustainability agenda.

•

Overseas economic development—public procurement can be used to influence
international practices such as the use of child labour, involvement in questionable
activities and so on.

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

The main issue is to obtain what is demanded by users in the right quantity at the
right time at the right place: availability is the objective. Here the public procurement
function merely serves others in the organisation. The public procurement function is
reactive and its duty is operational in nature.
2. Compliance with legislation/regulation
The main issue is to prevent fraud and corruption. In addition to serving members
of the organisation, the public procurement function is concerned with doing this in
such a way that the funds are used for what they were intended. It is still reactive, but
it is not only the result that is important, it is also the process.

P O L I C I E S

Capacity, contestability and planning—the overall intention is to make the public
sector better at planning procurement and communicating its needs to industry in a
way that best uses available capacity within markets and enables industry to respond
effectively, innovatively and at an affordable price.

1. Sourcing and delivering goods and services

R E S E A R C H

•

Public procurement policies and processes are continually evolving. The path this evolution
follows is a result of both internal and external pressures. The development itself may
be a continuous professionalisation following a certain pattern, the result of abrupt
changes in response to a particular incident (often associated with changes in government
legislation), or in the staffing of the public procurement function itself. Such changes are
hard to classify or predict. The continuous development does not follow exactly the same
path in all public bodies but a general pattern is discernible and is summarised in the
seven stages of public procurement maturity (the higher levels incorporate all the lower
levels):

A N D

Efficient use of public funds—with high levels of expenditure, it is not surprising
that the use of public funds features strongly in any efficiency drive.

Apart from the inherent complexity of multiple procurement-policy objectives which
may sometimes be in tension and hence difficult to achieve simultaneously, two further
problems can be noted. First, the pursuit of vaguely specified wider policy objectives
makes it difficult to undertake an independent evaluation of public procurement decisions
(e.g. their efficiency). Second, the pursuit of such wider objectives can lead to preferential
and discriminatory public purchasing (so forming a barrier to trade).

I N N O V A T I O N

•

Other objectives—there are a plethora of other issues that procurement is asked
to take into account. These range from ensuring that employee conditions meet a
minimum standard to the perfectly reasonable assurance of non-discrimination, and
from compliance with disability requirements to health and safety in construction.
I N D U S T R I A L ,

Governments at all levels often use their purchasing power to achieve wider policy
objectives. Examples include buying domestically to support the national farming industry,
awarding government contracts to firms in high unemployment regions or stimulating
economic involvement among indigenous population groups. The wide range of
expectations of procurement that are increasingly considered by political leaders and civil
servants are listed below. These expectations are sometimes interrelated and sometimes in
tension:

•

3. Efficient use of public funds
The main issue is to spend no more than is required or getting the most output for a
fixed amount of money. While commercial aspects are important, the stance remains
reactive.
4. Accountability
The main issue is transparency; the need to be able to explain (to the legislature,
the general public, the press) that it is doing its job well in terms of delivery, probity
and efficiency. Success requires that the processes are designed well and properly
executed.
5. Value for money
The main issue is not only cost (or cost vs. quality) but also the value that the items
and services procured contribute to the organisation. The focus starts to change from
G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E
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reactive to proactive since it starts to include the notion of value from the perspective
of the service user, although the main objectives are still internally oriented.
6. Supporter of broader government policy objectives
The main issue is for the public procurement function to contribute to the goals of the
public sector organisation as a whole and with this comes a more external role.
7. Deliverer of broader government policy objectives

Public procurement as a demand-side policy tool to drive innovation and
economic growth
The contribution of innovation (technology based, design based and business-model
based) to economic development is undisputed and research has found that public
procurement has significant positive effects on innovation success. Public procurement has
been found to have the greatest effect on:

smaller firms

•

firms in regional areas

•

firms under economic stress

•

firms active in distributive and technological services

•

firms with limited resources. As orders from public entities are typically relatively large
and lower risk, firms have the necessary certainty to engage in innovation activities
which may otherwise be too expensive or risky. Public procurement also provides such
firms with immediate sales opportunities, as opposed to support for research, which
requires additional investments for exploitation in the future.

•

Direct public procurement corresponds to the case where a government body,
public agency, or authority, purchases a product for its own use and the societal need
that motivates the procurement is intrinsic to the public sector buyer.

•

Cooperative public procurement occurs when public authorities buy jointly with
private purchasers and both utilise the innovations. In such cases, initial demand
from the public sector is very often intended to provide a ‘launching’ market that will
eventually lead to the development of an equally strong articulation of demand from
the private sector. Government purchasing of energy efficient and/or environmentally
sustainable office equipment provides an example of this kind of public procurement.
The same products can also be purchased and used by private firms and individuals,
once they become readily available in the market, and government purchasing thus
provides one important means of realising broader societal goals of energy efficiency
or environmental sustainability. These goals, however, reflect needs that are broadly
shared by, and thus common to, a very broad range of social and economic actors.

•

Catalytic public procurement occurs when a public sector actor is involved in the
procurement, or even initiates it, but the purchased innovations are in the last instance
used exclusively by private end-users. The crucial feature of catalytic procurement is
that the public sector plays a key role as the initial buyer, but it does not purchase
the product(s) in question for its own, direct use. Rather, the intention is to support
private actors by providing them with the opportunity to buy new or alternative
product(s). The real market penetration effect is eventually achieved by subsequent
private demand. This type of public procurement can be exemplified by the market
transformation programs in the energy sector that were carried out in Sweden and

Clearly there are limits on how public procurement tenders can be tailored to specific firm
characteristics and this may conflict with competition policies but the results indicate they
have large immediate impacts on innovation outputs in a large number of small firms.
The potential for economic benefit through the stimulation of innovation by government
procurement has been acknowledged in a 2009 document by the OECD:
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•

The roles of public procurement can be understood along two dimensions. The first
dimension relates to the type of societal need:

R E S E A R C H

firms that are aware of the opportunity and have the ability to participate in a way
that suits their resources

A N D

•

Public procurement is recognised in the literature on innovation policy as one of the most
direct forms of stimulating innovation by means of demand. In order to stimulate private
sector innovation by creating demand, a public agency can perform direct procurement
(buying something to fulfil intrinsic needs), act as a proxy customer (e.g. by creating
standards) or as a linkage creator between suppliers and users. Public procurement can
create new markets (e.g. for emerging solutions such as mobile phone systems, digital
hearing aids, etc.) and to drive sustainable products and solutions. Researchers conclude
that procurement policy is a far more efficient instrument to use in stimulating innovation
than any of a wide range of frequently used R&D subsidies.

I N N O V A T I O N

The main issue is to use public procurement as a key instrument in economic/social
change; it is a means to deliver policy. Examples of this include aspirational policy
change, such as the black economic empowerment policy in South Africa and the US
federal government spending with minority SMEs.

I N D U S T R I A L ,

Governments not only play the role of “rule setters”, but are increasingly a
central innovation actor playing within those rules. Demographic pressures,
burgeoning demands, higher public expectations and ever-tighter fiscal
constraints mean that the public sector is seeking innovative solutions
to enhance productivity, contain costs and boost public satisfaction. The
innovation imperative is therefore equally strong for the public sector itself.
Governments can also contribute to creating demand for innovation through
public procurement.
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elsewhere during the 1990s. Such programs involved, for instance, the procurement
of energy-efficient home appliances, the main end-users of which would not be
public-sector organisations but rather private individuals and households.

•

•

Market escalation occurs in cases where a market has been established for a new or
alternative technology but requires further development in order for the technology
to succeed commercially. Many initiatives in cooperative public procurement fall
into this category, for example, targeted public purchasing of energy efficient office
equipment.

lack of expertise, professionalism and knowledge of procurers

•

limited interaction between procurers and suppliers

•

absence of a strategy to link policy objectives, procurement and market/ technology
developments

•

perceived conflict between value for money and innovation

•

tendency to favour lowest cost bids

•

fragmented markets

•

limited networking and collaboration between procurers.

The recommendations for the EU’s new member states, issued in 2009, on how to move
their procurement practices forward look as follows:
•

Establish a new, complementary strategic rationale.

•

Innovation policy strategies should formulate three clear priorities:
– policies must try to influence the innovation culture
– policies must be systematically linked with the modernisation/transition of the
industry
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•

Make good use of European initiatives and support.

•

Think in instrumental complementarities.16

•

Build up and utilise appropriate strategic intelligence within and outside
administrations.

•

Communicate the approach: it is not big government knowing it all.

Clearly, South Australia is not in the same situation as these countries, however, the
perspective is useful.
Does using public procurement as a demand-side policy tool work?
For any government considering the use of public procurement as a policy instrument,
the crucial question must concern the nature of the outcome. It is necessary to answer
the question: does it work? Eliasson (2009) suggests that public procurement of advanced
products is a particularly effective form of industrial policy. Using case material in Sweden
and more widely in the EU, he shows that public procurement, and especially the
procurement of advanced engineering technology, has contributed to:
•

the building of improved economic infrastructure

•

generating new sources of new technology

•

the definition of the origin of large companies.

P O L I C I E S

•

Start the long journey towards using public procurement for innovation.

R E S E A R C H

The key barriers to using procurement to drive innovation are:

•

A N D

Market consolidation occurs when technical standards or performance criteria are
standardised in order to coordinate and concentrate demand within the public sector.
Establishing ‘critical’ mass for the acceptance of new or alternative technologies
eventually leads to similar developments with respect to the patterning of private
demand. Labelling and rating systems to support ‘green’ public purchasing fall into
this category.

Bring institutions and governance mechanisms in line with new requirements.

I N N O V A T I O N

•

Market creation occurs when there does not as yet exist any established market
for the offering that is being procured. One case in point is the Internet, which was
originally procured by the US military for its own communication purposes, and which
took many years to commercialise.

•

I N D U S T R I A L ,

The second dimension relates to the fundamentally different roles that public procurement
can play in relation to market development:

– policy support for innovation should be much more defined in terms of meeting
societal challenges.

Econometric studies show the macroeconomics of technology spillovers to be a significant
source of economic growth and that the bulk of industrial spillovers originate during the
development of advanced products. Eliasson cautions that spillovers do not automatically
result in economic growth as there are a number of other important steps to cover such
as the company commercialisation process and the development trajectories of market
segments.
Using a rigorous economic approach Eliasson calculated a result which shows that for
every 1€ spent on the project, there is a spillover into other areas of between 1.8€ and
2.3€; the higher figure includes an additional effect of about 30%, comprising the present
value of very long run dynamic technology diffusion estimated from simulations run on
the Swedish micro to macro model.17 In another seminal study, Aschhoff and Sofka (2008)
surveyed 1,149 innovative German companies in the manufacturing and service sectors,
finding that public procurement has significant positive effects on innovation success.
The longest sequence of evaluations is related to the US Small Business Innovation
Research (SBIR) program and its responsible agency the Small Business Administration
(SBA). Its 59-year history has allowed it to develop a set of very successful approaches.
Given that the SBIR program is operating through all federal agencies, is evaluated
annually, the evaluations are overwhelmingly positive and that the majority of
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Develop specific procurement policies to support the industry, innovation and
research policies for each of the demand-side policy spaces.
Role in Relation to Market

Initiation

Escalation

Consolidation

Type of Social Need

(Development)

(Adaptation)

(Standardisation)

Direct
(Needs intrinsic to public
agencies)
Co-operative
(Congeneric or shared needs)

I N N O V A T I O N

Based on the available evidence and the situation in South Australia the following
recommendations are made:

R24 RECOMMENDATION:

I N D U S T R I A L ,

recommendations are of a maintenance nature, it is safe to state that it is a proven and
successful program. The SBIR program sets aside 2.5% of government departmental
extramural spending specifically for the purchase of innovative services from SMEs. In
2000, the UK elected to follow the US pattern with an organisation analogous to the
SBA and develop its already advanced position. The initiative was unsuccessful at the
outset and even when the 2.5% spending target was made mandatory a few years
later, the uptake amongst SMEs was less than expected. Since that time the UK has
revised the program and it is now operating successfully. The UK experience provides a
valuable insight into the establishment of such a system in the 21st century business and
government environment.

Catalytic

R20 RECOMMENDATION:

(Needs of end-users, extrinsic to
public agencies)

Establish a South Australian version of the US SBIR program drawing on the UK
experience.

R21 RECOMMENDATION:

Develop a lead market initiative around industry, innovation and research domains
drawing on experience gained from Finland and the UK. Underpin this with
appropriate procurement policy tools as demand-side drivers.

R E S E A R C H

Ensure the coordination of procurement objectives in individual ministerial domains
and alignment with the industry, innovation and research policy objectives to ensure
maximum net present value returns to the economy.

A N D

R25 RECOMMENDATION:

R26 RECOMMENDATION:

Develop an evaluation mechanism for larger procurement projects based on the one
developed by Eliasson.

Implement a South Australian version of the UK’s successful internet based public
procurement system for contracts up to the value of A$100,000.

P O L I C I E S

R22 RECOMMENDATION:

R27 RECOMMENDATION:
R23 RECOMMENDATION:
Develop competence and processes that enable the deployment of procurement as
a demand-side policy tool for industry, innovation and research policy objectives.
This could involve, for example, life-cycle cost procurement and procuring beyond
existing offerings.
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Within specific procurement projects, there needs to be an efficient and effective
management system that aligns with current business practices. The UK’s SMART
procurement offers such an approach and has established a track record of dealing
with requirements creep, cost over-run and delay. This should be adopted and
adapted for use in South Australia.
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R29 RECOMMENDATION:

Develop a principle around intellectual property rights that stipulates the intellectual
property developed in a project is handed to the party with the best opportunities
and capabilities to commercialise it further.

Develop a risk-based framework around procurement that underpins the type of
procurement situation that is to be managed, drawing on the following framework:
Low potential impact
on the economy (no
further procurement of
contribution to know
how)

Medium potential
impact on the economy

High potential impact
on the economy

High likelihood
of success of the
innovative elements of
the procurement

Case I: Highly probable
success with limited
impact: It is worth trying

Case II: Highly probable
with medium impact,
worth trying even more
than Case I

Case III: The typical
innovation procurement.
It would be a mistake not
to try

Case IV: It may be worth
trying, depending on
overall budget constraints
and the potential of risk
sharing

Case V: Worth trying as
much as Case II

Medium likelihood of
success

Low likelihood of
success

Case VI: It may be worth
trying only if sufficient
information is available,
risk is shared and
industrial policy budget is
available
Low potential impact
on the firm

High potential impact
on the firm

High likelihood of
success

High priority

High priority

Medium likelihood of
success

Potentially justifiable if
combined with secondary
targets

Potential priority

R E S E A R C H

Medium potential
impact on the firm

A N D

Differentiation of risk
and impact on the firm

I N N O V A T I O N

Differentiation of risk
and impact on the
economy

I N D U S T R I A L ,

R28 RECOMMENDATION:

Low likelihood of
success

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

Highly appropriable
results

Results likely to spread
rapidly to competitors

Must

Risks to be taken mainly
by the firm(s)

Risk to be taken by firms
with symbolic contribution
from the public sector

Try

Risk mainly to the private
sector

Risk mainly to the public
sector

Maybe

Risk more to the private
sector

Shared risk

Investigate

Even if the firm expects
appropriable results the
risk is too high and should
to a large extent be taken
by the public sector

Differentiation of risk
and impact on the firm

High information
asymmetry suspected

No information
asymmetry

All cases

Introduce milestones in
different stages of the
contract, where the public
sector will have the right
to withdraw

Smooth flow of contract
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Differentiation of risk
and impact on the firm
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Table 8 Knowledge cities: key success criteria

Driving innovation: clusters

Diverse
Actors

CLUSTERS

1 High levels of economic success and knowledge
intensity

2 Strong dynamics of innovation across all
sectors, within all institutions

2 A diverse industry base including distinctive special
niches

3 Culture of knowledge (disseminated and
valued)

3 A university that has a mutually beneficial relationship
with the city, leading to industries based on research
strengths, knowledge transfer to businesses and the
retention of graduates

4 Open flow of information

4 Strong communications infrastructure and good
transport links within the city and to other cities

5 Pronounced support for creative activities

5 Distinctive long-term ‘knowledge city’ offer to
investors and individuals alike

6 Strong link between arts/culture and scientific/
technological knowledge

6 Strategies to ensure that deprived communities also
benefit from the economic success associated with
knowledge

7 Significant proportion of the labour force
working in creative positions

7 An appropriate physical knowledge city

8 Citizenry actively involved in development of
their city and its identity

8 Path dependency – building on what’s already there

9 Abundance of places and events valued by
knowledge workers

9 High-skill organisations

R E S E A R C H

CREATIVE
REGIONS

INDUSTRIAL
DISTRICTS

1 Significant growth in leading edge service and
ground breaking economic sectors

A N D

Innovation

CITIES

Key success criteria according to Jones et al.
(2006)

I N N O V A T I O N

Efficiency
Flexibility
Adaptability

Knowledge
Domain Actors

Key success criteria according to Florida
(2002)

I N D U S T R I A L ,

Economic activities tend to agglomerate in time and space. For policy purposes it is
necessary to classify different types of agglomeration. One way of doing this is to look
at efficiency advantage versus innovation advantage and general agglomeration versus
knowledge-domain actors (technology actors) which leads to the following picture (Sölvell
et al. (2006).

10 A vibrant education sector embedded in the
community and the economy
11 Strong connectivity within and outside the city
region

P O L I C I E S

12 Strong leadership around the vision of a knowledge
city, supported by networks and partnerships

Cities
The cities agglomeration refers to urbanisation economies that benefit all firms located
in a single location. See Bettencourt et al. (2010) for a discussion on the benefits of
urbanisation. These benefits lead to the emergence and growth of metropolitan regions
and centralisation of specific activities for example, manufacturing belts. The growth
of cities tends to be self-reinforcing since more begets more in terms of headquarters
and political power (Sölvell 2009). A subset of this type is the so-called knowledge city.
Research identifies key success criteria around knowledge cities that are summarised in
Table 8.

13 Community investment

Reichert (2006) identifies key policy areas to which successful knowledge cities pay high
attention:
•

R&D investment in people and projects

•

skills base—investment and priority setting

•

venture capital for innovation investments

•

infrastructure
– transport
– housing and other urban structural development
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• innovation policy and
R&D expenditures

• investment in research
and development (with
fiscal benefits provided
by the state)

Business environment, framework conditions
and internal
communications structure

• macro-organisational policies
• commercial environment
• general investment climate
• regulatory / enabling
mechanisms, including degree
of fiscal comfort which allows
micro-reg. government to supply
the necessary support services
• firm- or industry-specific
incentives
• contribution of the region to
managerial efficiency

taxation:
• income taxation of
knowledge workers and
• company taxation

• a ready supply of
venture capital
• effective linkages
between research
universities and business

• innate benefits from presence
of upstream industries and
downstream parallel firms

• industrial structure

• effective business
networks (both national
and international) to
facilitate technology
transfer

• resource base (including skills
base, but skilled labour and
intelligent, industrious labour are
both spatially mobile within the
macro-region)

• human capital
accumulation and
regulation of labour
market

• innovative and
productive workforce,
requiring higher levels
of investment in training
and skills

•

enhancing quality of life

•

attention to citizens’ attitudes and ideas, and ensuring their participation in the city’s
planning and development.
R30 RECOMMENDATION:
Develop a knowledge city strategy with associated actions for Adelaide.

Industrial districts
The industrial district agglomeration refers to firms engaged in similar or linked business
activities leading to the emergence of industrial districts that form the basis for flexible
product-service-systems that can meet volatile market demands (Piore & Sabel 1984).
Both cities and industrial districts benefit from economies of scale and scope arising out
of linkages, geographical proximity and abundance of co-specialised resources as well as
other localised externalities. The results of these benefits are normally cost and revenue
advantages for firms (Sölvell 2009). The intensity of this type of agglomeration increases
with the transaction cost (small-scale, volatile, unpredictable, etc) of linkages and flows
affecting the firm (Scott 1983, 1988).

The creative region agglomeration refers to knowledge creation in a region that is not
sector specific. This occurs due to the presence of a variety of skills and competencies
that interact in an unplanned manner and hence generate new and often unforeseen
knowledge that can be embodied in product-service-systems, designs and business models
(Andersson 1985; Florida 2002; Johannisson 1987). Reichert (2006) provides an overview
of factors contributing to regional competitiveness according to three selected regional
growth theories as can be seen in Table 9.

• demand characteristics

• absorption capacity

P O L I C I E S

Creative regions

Demand
Volume

taxation of individuals’ income and taxation companies

Access

•

R&D
Context

– health and other social services

R E S E A R C H

• resource base, especially quality
of immobile public assets
(e.g. external benefits which
characterise clusters)
• institutional infrastructure

– educational infrastructure

A N D

Regional location
factors according to
the endogenous
growth theory

I N N O V A T I O N

Regional location
factors according to
BAK Basel Economics

I N D U S T R I A L ,

Regional location factors,
according to Dunning and Gray

Human
resources & skills
base

– research infrastructure

• accessibility
(interregional and intercontinental)

Table 9 Regional competitiveness according to regional growth theories
R31 RECOMMENDATION:
Develop a creative region strategy with associated actions for the City of Marion/
McLaren Vale/Fleurieu Peninsula region and the North Adelaide/Adelaide Hills/
Barossa Region.

Clusters
The cluster agglomeration refers to a group of linked actors (firms, financial actors,
public actors, universities, organisations for collaboration, media, etc.), where the group’s
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sustainable competitive advantage is grounded in resources (i.e. monetary, physical,
relational, organisational and competencies) linked to a particular location. Clusters are
a dynamic agglomeration based around knowledge creation, innovation and increasing
returns. This dynamic is embodied in the transformation of resources held by one or
more cluster participant into resources deployable by another cluster participant (for
a conceptual understanding of this see Roos et al. 2006). The existence of knowledge
externalities in clusters has been shown in several studies (e.g. Audretsch et al. 1996; Jaffe
et al.1993).

Business environment objectives, finally, aim at enhancing the microeconomic conditions for business,
through improving the legal and institutional setting or improving the physical infrastructure. Improving the
business environment means that conditions outside firms are improved. Business environment objectives
therefore focus on issues that are in the hands of government, rather than working with firms directly.
There are two main aspects of the environment that can be addressed: the physical/technical infrastructure,
and the legal/institutional setting. In addition, regional branding is an objective that can be assigned to this
category.

Sölvell (2009) outlines the following key success drivers for cluster initiatives:

Two aspects of the business environment have a particularly strong influence on the
performance of the cluster initiative, measured by the successful attraction of new
firms. One is strictly economic: the presence of an advanced scientific community
and many strong clusters is an asset. The other is more cultural where a high level of
trust between companies and between the private and public sector is positive for the
cluster initiative.

•

Both the content of economic policy and the structure of the economic policymaking
process are important for the success of a cluster initiative. Economic policies that
secure high levels of competition, and promote science and technology, have a
positive impact on cluster initiative success. A policy process that supports stable and
predictable decisions and allocates important decisions to the regional and local level
is also positive.

•

A strong tendency is that cluster initiatives serving strong clusters perform better,
both in terms of increasing competitiveness and generating growth. Cluster initiatives
for clusters that are of national or regional importance are better at attracting new
firms, and the same is true for clusters with: long histories, many companies, including
internationally competitive buyers and suppliers, and exhibiting tight networks of
buyers and suppliers. Cluster initiatives seem to work best as ‘turbos’ on existing
clusters.

•

The cluster initiatives that have promotion of innovation and new technologies as
an important objective are clearly more successful in improving competitiveness.
Other similar objectives with a positive relationship to competitiveness are facilitating
higher innovativeness, providing technical training and, to a lesser degree, analysing
technical trends and establishing technical industry standards. There are also other
direct or indirect approaches to increasing competitiveness: brand building and export
promotion are both strongly related to improved competitiveness.

•

There is no evidence to suggest that a narrow or focused cluster initiative approach
is better than a broad one. On the contrary, virtually every performance parameter
(except the ability to meet deadlines) is positively related to having a broader range

The Cluster Initiative Greenbook by Sölvell et al. (2003) sets out some practical issues
around supporting the formation and growth of clusters. In the following table from this
book the typical objectives of cluster initiatives are outlined.
Table 10 Typical objectives of cluster initiatives Sölvell et al. (2003)
Human resources upgrading enhances the available skills pool and involves, for example, vocational
training and management education. Such efforts can focus on different target groups of people. One type
is intended to attract and retain students for the region—and sometimes, for selected sectors—to ensure
the future supply of a skilled workforce. Another type targets managers through management training
programs, typically not sector-specific. A third type is sector-specific vocational training and technical
training.
Cluster expansion aims to increase the number of firms, through incubators or by promoting inward
investment within the region. One way of doing this is to promote the formation of new firms, and by
attracting existing firms to the region. Incubators are popular throughout Europe and are therefore a vital
element of cluster policies. They often combine provision of physical facilities with assistance in setting
up business plans and financial plans, and help entrepreneurs get in touch with financiers and potential
customers.
Business development promotes firm operations, for example through export promotion.
Commercial cooperation encourages firms to interact with each other, for example through joint
purchasing or sharing services to reduce costs.
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P O L I C I E S

•

R E S E A R C H

The quality of the business environment, the structure and content of economic policy,
and the strength of the underlying cluster have a particular influence on the cluster
initiative’s likelihood to succeed.

A N D

•

I N N O V A T I O N

There is substantial evidence suggesting that innovation and economic growth is
heavily geographically concentrated. Clusters provide an environment that is conducive
to innovation and knowledge creation. Regions with strong cluster portfolios are
innovative leaders, while regions with no clusters or isolated research facilities fall behind.
Globalisation has increased the benefits of strong clusters and raised the costs for regions
which fail to develop some level of clustering. Strong clusters emerge in open markets
where intense rivalry and cooperation within and between clusters coexist. Clusters
emerge where competition across regions enables companies, entrepreneurs and financial
actors to choose a location based on the attractiveness of regions, rather than in response
to artificial barriers. Globalisation has increased the need to combine strong internal
dynamics within clusters with solid linkages to clusters and markets located elsewhere
(Sölvell 2009).

I N D U S T R I A L ,

It is worth noting that these four types of agglomeration (cities, industrial districts, creative
regions and clusters) are not necessarily mutually exclusive—it is possible to have clusters
within a city for example.

Innovation objectives promote product, services and process innovation, for example through increased
commercialisation of academic research. There are two general approaches to innovation, and they are
often combined. One is to promote innovation through enhanced cooperation and networking between
firms. The other is to enhance cooperation between the business sector and the research/university sector in
order to commercialise academic research.
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of objectives. Increased competitiveness, contribution to cluster growth and goal
fulfilment all follow this pattern. Older cluster initiatives do not tend to have more
objectives than younger ones, rather the contrary.

The findings are mixed regarding government actions on an initial stage to ensure
the success of a cluster initiative. On the one hand, those cluster initiatives that went
through a process of competing with other cluster initiatives to get government
financing tend to perform better in terms of competitiveness, but not in terms of
attracting new firms. On the other hand, if government bases its choice of which
cluster to support with a cluster initiative on research identifying ‘attractive’ industry
sectors, this is related to better performance in attracting new firms, but not to
increasing competitiveness. There are other types of government intervention, which
have no significant effect at all.

•
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Having the right set of resources to work with is important for success. A budget that
allows a cluster initiative to carry out significant projects without seeking separate
funding is strongly related to attracting new firms, as is having an office for the
cluster initiative. Many cluster initiatives have exchange experiences with other cluster
initiatives. If this involves cluster initiatives in the same industry, but in other regions,
this is connected to attracting new firms.
The facilitator is another factor that has importance for the success of a cluster
initiative in terms of competitiveness. Facilitators who have deep knowledge
of the cluster and a strong network of contacts contribute more to increased
competitiveness. Disappointing cluster initiatives often have no office or an insufficient
budget for significant projects.
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excessive concentration

•

heavy government involvement in saving and subsidising companies

•

radical technological shifts originating from other locations

•

radical shifts in demand at other locations

•

war and other extreme circumstances.
R32 RECOMMENDATION:
Develop a set of cluster initiatives focussed around greater Adelaide:
•

food/wine and agri-tourism

•

equipment and services for the mining sector

•

closed loop and low resource footprint production processes.

P O L I C I E S

•

Limiting the scope of the cluster initiative by aiming for a certain subgroup within the
cluster as members does not help performance. Cluster initiatives with most members
within one hour’s travel distance, cluster initiatives with members on a particular
level in the value chain and not their suppliers or customers, cluster initiatives
avoiding having direct competitors as members, and cluster initiatives aiming at large
companies rather than small ones have not performed better in attracting new firms
or any other aspect of performance. Aiming for domestic companies rather than
foreign-owned companies actually has a considerable negative effect on attracting
new firms and on improving international competitiveness. Limiting the membership
scope to only large companies, one level in the value chain, or only domestic
companies is a recipe for failure.

•

R E S E A R C H

•

The key drivers of cluster demise are (Sölvell 2009):

A N D

•

I N N O V A T I O N

There are no significant differences in performance for cluster initiatives initiated
by government, industry, or jointly. Both in terms of growth and in terms of
competitiveness, these three groups have fared equally well. Nor is there any
significant difference if they are grouped by main financing source. Governmentfinanced cluster initiatives do not perform significantly better or worse than those
financed primarily by industry or equally by industry and government. The only pattern
emerging from the data is that the few cluster initiatives initiated primarily by the
university sector have performed somewhat better in terms of improving ties between
industry and academia, which is not surprising.

The framework for a cluster initiative can be built based on the specific strengths
and capabilities of the cluster in question or by using a more generic framework.
The former is strongly related to better performance in increasing competitiveness.
It also matters how this framework is shared with the parties involved in the cluster
initiative. Those cluster initiatives that spend time and effort on sharing the framework
are more successful. Having achieved consensus about what actions to perform
is also related to improved competitiveness. Failure is strongly related to a lack of
consensus, as well as to the absence of an explicitly formulated vision for the cluster
initiative and quantified targets. In failing cluster initiatives the framework is not
adapted to the cluster’s own strengths. Framework issues are more important to
competitiveness performance than to growth performance. All the above effects have
a less pronounced relationship to attracting new firms than to increasing international
competitiveness.

I N D U S T R I A L ,

•

•

R33 RECOMMENDATION:
Reconstruct the Automotive Cluster, drawing on the following successful case
examples:
•

reconstruction of the paper province cluster in Värmland and mid-north
Sweden

•

reconstruction of the manufacturing cluster in the Basque region of Spain.
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Innovation policies

This view is complemented by Tassey (2007) outlining the normal targets for a science,
technology, innovation and diffusion policy in the form of Figure 11.

Negro et al. (2010) studied system failures that hamper the diffusion of new technologies
and conclude with some key policy recommendations:
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Value
Added

Value
Added

Interface
standards
Technology
transfer

Intellectual property
rights, tax incentives,
incubators

Entrepreneurial
Activity

Risk Reduction

Proprietary
Technologies
Infratechnologies

National labs, direct
funding of firms,
consortia, universities

Acceptance test
standards, national
text facilities

Generic (Platform)
Technologies

Science Base

Direct funding of
national labs, industry
consortia

Direct funding
of national labs,
universitites

Figure 11 Targets for a science, technology, innovation and diffusion policy (Tassey2007)

Industry, innovation and research policy formulation
Successful industry, innovation and research policies tend to have been articulated in a
structured dialogue between the private, public, third18 and fourth19 sectors. One of the
best structures is the Finnish one. An idealised version of this approach is set out here.

P O L I C I E S
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Next to stimulating novelty, it is necessary to put pressure on the incumbent locked-in
system, otherwise new technologies have to comply with the criteria used to measure
the performance of incumbent technologies. This pressure increases the chances
of success of the emerging innovation systems as the products of these innovation
systems have better chances if they operate within the existing locked-in old system.
In this case, the generic policy instruments favoured by neo-classically trained policy
makers might be useful, however, the will is needed to apply the instruments in that
way.

Market
Development

R E S E A R C H

•

It is necessary for policy makers to listen carefully to new entrants and often small
innovative firms. This is not an easy task since most lobby networks are dominated by
large incumbent firms. New entrants often find significant obstacles when trying to
enter these lobby networks. Their message is therefore not easy to hear and mostly
outweighed by de-legitimising arguments. Moreover, when policy instruments are
designed in favour of these emerging innovation systems, fierce opposition can
be expected from the old regime. The Dutch experience shows that policy makers
have a strong preference to keep lobby networks in place by trying to persuade the
incumbent firms to develop sustainable innovations. Very often, new entrants are not
at the table when new policy measures are designed. Therefore policy makers also
need to develop capabilities in order to shape expectations and visions for the future
of a specific technology, in order to draw in the new entrants and provide space and
time for them to formulate their needs.

Commercialization

A N D

•

It is necessary to develop a consistent and long term policy to stimulate the formation
of new innovation systems. Ad hoc policy initiatives increase uncertainties for the
entrepreneurs, engineers, venture capitalists and other actors in the innovation
system. This decreases the chances of success of innovation system development, as
observed in many case studies. Long term and consistent policy does not mean that
policy instruments cannot change over time. In fact, due to changes in the needs of
the actors in the innovation system, a continuous reflection on the effects of policy
measures on the innovation system and subsequent alteration is necessary.

Strategic
Planning

I N N O V A T I O N

•

It is necessary to focus on specific technological systems which require specific policy
measures for each technological innovation system. Differences in policy needs are
determined by the phase the innovation system is in, the specific problems related
to the technology, acquisition of financial resources, distance to market, strength of
the networks, international playing field, etc. This implies that one policy for all is not
likely to work. The consequence is that innovation policy makers need to develop
the appropriate capabilities for the specific circumstances of an individual innovation
system and for the specific problems that are related to specific technological fields.
This implies that innovation policy makers need to be much better trained in the
technological fields for which they are responsible in order to make the right choices
about which technical designs to choose. This will also lead to a more stable policy
climate instead of shifting attention from one technology to another.

Market
planning
assistance

I N D U S T R I A L ,

•

Joint industry
government
planning

Industry, innovation and research policies are aimed at increasing national wellbeing by
maximising economic value creation under the constraints of minimum environmental and
resource use and impact, combined with maximum positive social and public good effects.
The policy discussions take place against a backdrop of an annually updated technology
roadmap and good information on the existing industrial system and structure and the
national innovation system.
The policy discussions take place in a dialogue between the sectors. The primary forum for
this is an Industry, Innovation and Research Policy Council. This council is chaired by the
prime minister and has as members:
•

all key ministers

•

a vice chancellor representing the lead university on the research side

•

a vice chancellor representing the lead university on the education side
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•

a vice chancellor representing the lead university on the company spin-off side

•

the head of the research funding entity

•

CEOs representing the largest industries

•

CEOs representing the fastest growing industries

•

CEOs representing the industries undergoing the most rapid change

•

the head of the most important public research and technology organisation

•

the head of the industry innovation co-funding entity

•

a representative from the endowment economy sectors (mining, agriculture, forestry,
aquaculture)

R3 RECOMMENDATION:

•

a representative of the labour union.

Establish a South Australian Industry, Innovation and Research Policy Council along
the lines outlined.

•

Growing an existing industry grounded in both comparative and competitive
advantages with positive outlooks for its share of global business (e.g. segments of
the functional food industry in Finland).

•

Building an industry grounded in future comparative and competitive advantages
with positive outlooks for its share of global business (e.g. the printed intelligence
industry in Finland).

Once the priorities have been set they are converted into coordinated action across the
sectors. Some of these actions require a long-term commitment well beyond the electoral
cycle and for these decisions bi-partisan support is sought. No actions are implemented
until an agreed consensus is reached (e.g. the building of nuclear reactors in Finland to
secure a long term competitive energy supply). Some require large changes in one sector
in order to enable another sector to deliver on an agreed objective (e.g. the merger of
the technical university, the business school and the design university into one university
in Finland to provide more appropriate graduates for industry). Some require changing
traditional ways of operating (e.g. the establishment of public lead market initiatives and
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P O L I C I E S

Rejuvenating a mature or declining industry that is very large in terms of employees,
turn-over, geographical dispersion, systemic impact or tax contribution (e.g. the
forestry, paper and pulp industry in Finland).

Normally policy formulation on the macroeconomic and national level is at the ministerial
level. This is then transferred to the departmental level where it is broken down into
meso-level policies and strategies and complemented with further meso-level initiatives
as necessary. The department is responsible for the delivery of the macro-level policy
through implementing the meso-level policies and strategies. Some of these meso-level
policies and strategies are further broken down into micro-level strategies and programs.
These are then handed over to the department’s delivery agencies for implementation and
execution. These delivery agencies are responsible for implementing parts of the mesolevel policies and strategies through the micro-level activities. The department continuously
evaluates its delivery agencies and modifies the structure and type of delivery agencies
it needs to optimally deliver on its meso-level objectives. In a similar way, the ministerial
level continuously evaluates its department and modifies the structure and scope of its
department to optimally deliver on its macro-level objectives.

R E S E A R C H

•

Responsibilities and policy levels

A N D

Transforming a mature or declining industry that is very large in terms of employees,
turn-over, geographical dispersion, systemic impact or taxation contribution (e.g. the
business-to-consumer automotive industry in Sweden).

The council normally meets once a month for half day sessions, once every six months for
two-day sessions and is supported by a secretariat.

I N N O V A T I O N

•

In parallel with all the above activities there is continuous, social-media enabled dialogue
with the fourth sector and formal consultation with the third sector and local and regional
government. The council participants also have the responsibility of gathering viewpoints
before the meetings from the stakeholder groups they represent and to ‘sell’ the outcome
to those same stakeholder groups after the meetings.

I N D U S T R I A L ,

The participants from the private sector are selected for their personal characteristics as all
participants in the council must have the ability to take the viewpoint of the prime minister
and act in the best interests of the country, rather than what is best for themselves and
their constituencies. Some participants may take on more than one role and the numbers
of participants are limited to around 15. All meetings are closed and only the agreed
decisions are documented (with no record of discussions leading up to the decisions). The
objective of the meetings is to agree on the key focus areas for the industry, innovation
and research policy. Examples of focus objectives can be:

public smart procurement practices as innovation drivers for emerging industries such as
environmental technologies).

R4 RECOMMENDATION:
Establish clear objectives and responsibilities at the macro- and meso-level for
the Department of Manufacturing, Innovation, Trade, Resources and Energy
(DMITRE) and other departments as relates to the industry, innovation and research
policy. Establish clear and transparent evaluation systems for these objectives and
responsibilities and ensure continuous evaluation by the auditor general’s office.
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Intervene to increase
positive externally

R5 RECOMMENDATION:
Positive
externality

Volunteering
Education

Recycling
Charity

Appraising policy options

Healthy
living

Seat belts
Smoking

Suitability—will the option address the key issues and will it be able to deliver
desired outcomes?

Drug use

– rationale, is there a clear case for government action?

– effectiveness, how well will the option address the issue or problem?

•

Feasibility—is the option a realistic and practical possibility?

Violent crime

Negative
externality
Private
cost

Private
benefit

R E S E A R C H

– impact, are there any unintended consequences? Are costs and benefits equitably
distributed?

Fraud

A N D

– proportionality, is the (cost of the) policy option proportionate to the (cost of the)
problem?

Private
goods

I N N O V A T I O N

In 2004, the Prime Minister’s Strategy Unit in the UK set out a clear process for appraising
policy options before they were confirmed to be part of a policy portfolio. The key
dimensions for this appraisal process were:
•

Intervention may be
seen as paternalistic

I N D U S T R I A L ,

DMITRE should articulate the micro-level objectives for its delivery agencies and
establish a clear and transparent evaluation system and evaluation unit for these
agencies.

Intervene to reduce
negative externality

Figure 12 Public acceptability of government interventions
The corresponding policy design process is outlined in Figure 13.

– capability, will it be possible to implement and manage the option?

P O L I C I E S

– accountability, can clear accountabilities be established and aligned with
incentives?
– affordability, is there the money, and is it value for money against alternatives?
– risk, can risks be identified and either mitigated or allocated and managed?
– control, are there clear success measures and mechanisms for prompt feedback
and learning?
•

Acceptability—is the option supported by those with the authority and influence to
legitimise action?

•

Participation—has there been sufficient public participation and consultation in the
policy development phase?

Figure 12 shows the public acceptability of government interventions (Knott et al. 2008).
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•
Identify/create lead agency/body to ensure
coordination of policy mix portfolio

Identify role of actors,
interactions and
broader policy areas
within challenges

In the case of South Australia the author proposes the following framework for industrial
policy at the meso-level:
•

Identification of major challenges (with clear
delineation of ‘symptoms’ and ‘causes’)

Undertake corrective/
reinforcement actions
(maintaining balance
between stability and
reflexivity)

Transformation is aimed at mature or declining groups that are very large in terms
of employees, turn-over, geographical dispersion, systemic impact or tax contribution.
The target groups are identified based on the historic development of world demand
for offerings comparable to those produced by the local industry compared to the
historic development of demand for the offerings produced by the local industry as
well as the historic development of the profitability in the local industry, as outlined in
the diagram below.

I N N O V A T I O N

Considered formulation of objectives

I N D U S T R I A L ,

Evaluation of specific
instruments

Systemic review

adaptive—attempt to ease the adjustment process by reallocating capital and human
resources away from declining economic activities.

Demand for products comparable to those produced in South Australia
Sales of products from South Australia
Profitability of South Australian industry

Design of portfolio interventions (with regard
to desired and potential effects of new
measures and of existing mix of measures

Performance

R E S E A R C H

Reconfiguration and implementation of
policy mix portfolio (incl. termination/
modification of existing measures)

Implementy regular monitoring, evaluation
and systemic revies to account for internal
policy mix dynamics and external
(macroeconomica, etc.) factors

A N D

Reconfiguration of
non-R&D policies
where appropriate/
possible to maximise
complementarity of
R&D/innovation mix
portfolio

Feedback to
coordinating
agency/body

P O L I C I E S

Time
Review and assess impacts of policy mix

Figure 13 Policy design process
Policy design involves developing causality models, impact instruments and evaluation
tools, and then linking all three (Linder et al. 1984, 1989). This requires both high
levels of internal competence in the policy-making organisation as well as high levels of
competence in buying external expertise.
Wolfe (2009) identifies three types of industrial policy:
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•

innovative—designed to promote growth and development by fostering the
promotion of new product and process technologies

•

defensive—attempt to protect firms, sectors or regions against undesired economic
changes
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The key objective of this policy is to retain the bulk of the firms in this industry by assisting
them to transform their activities so that they can join value chains with a more positive
outlook.
•

Rejuvenation is aimed at mature or declining groups that are very large in terms of
employees, turn-over, geographical dispersion, systemic impact or tax contribution.
The target groups are identified based on the historic development of world demand
for offerings comparable to those produced by the local industry compared to the
historic development of demand for the offerings produced by the local industry as
well as the historic development of the profitability in the local industry, as outlined in
the diagram below.

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

85

Demand for products comparable to those produced in South Australia
Sales of products from South Australia

The complexity of the policy task is made clear through Szostak’s (2009) substantial review
of what we know about what drives economic growth. He summarises his insights into
three key points:
Economic growth is best understood in terms of diverse causal links and emergent
properties.

•

Each of these links and properties is best understood through interdisciplinary analysis.
This in turn involves the integration of insights from different theories and methods.

•

Different links are of different importance in different times and places, and thus
optimal policies will differ too.

I N N O V A T I O N

•

I N D U S T R I A L ,

Performance

Profitability of South Australian industry

What drives economic growth?

These not very specific points tell us that the area of economic growth drivers is very
complex and there are no simple solutions. This must not be taken as an excuse to do
nothing, rather the reverse. In spite of the somewhat diffuse statements above we do
have some knowledge, which we will see in the following sections.
Time

R E S E A R C H

•

A N D

The key objective of this policy is to increase the competitiveness of the bulk of the firms
in this industry so that they can take market and profit pool share in the existing value
chain.
Grow is aimed at existing industry grounded in both comparative and competitive
advantages with positive outlooks for its share of global business (i.e. the 15% of
SMEs that both have the capability and desire to grow).

The key objective of this policy is to grow the size, reach, competitiveness, profitability and
profit pool share in the existing value chains of the bulk of the firms in this industry.

P O L I C I E S

•

Build is aimed at industry grounded in future comparative and competitive
advantages with positive outlooks for its share of global business.

The key objective of this policy is to encourage the establishment of firms in these value
chains through either entrepreneurial start-ups, spin-offs, diversification or attraction of
foreign firms.
•

86

Create is aimed at encouraging entrepreneurial activities leading to start-ups,
grounded in an existing knowledge base and with existing lead customers grounded
in future comparative and competitive advantages with positive outlooks for its share
of global business.
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The typical actors in an innovation system are as illustrated in Figure 14a.

8. International Links & Infrastructure
R&D & Business Links, Recruit & Retain Companies
Imports/Exports & Infrastructure (Physical & Info/comms)

9. IP
Patents
etc

10. Risk Finance
Retained Earnings, VC Debt
Equity Grants

Direct Customers

• RiAus
• Aust. Science Media
Centre
• Innovate SA

Commercialisation bodies:
• Flinders Partners
• ITEK
• ARI

1. People and Culture
Employees in:
• traded goods
• non-traded goods
• resources

9. IP
• Patents
• IP Aust.

10. Risk Finance
• AVCAL  • Paragon Private
• SA Angels Private

Exports:
• Metals, wheat & wine
Procurement:
• State and Federal Govt
• $80b in major projects
• Mining
• Defence

11. Rewards/Incentives
• Aust. Tax Office:
R&D tax concession

End-users
Stakeholders
Government Procurement
International Customers

12. Government Policy, Funding and Procurement Institutions
• Industry Innovation Councils
AusIndustry:
• Economic Development Board
• Commercialisation Australia
• Enterprise Connect
• Manufacturing Consultative Council
• CSIRO - national research flagships
• Innovation Australia
• Regional Development Australia

I N N O V A T I O N

Industry Bodies
Advisor Services
Investors/
creditors

Leading Customers

2. Education
• Adelaide Uni.
• Flinders Uni.
• UniSA
• TAFE

Industry Associations:
• AiG
• Business SA

S T A T E

1. People and Culture
Education Levels
Innovative/creative
Risk Tolerance
Entrepreneurship
Attitudes to S&T

Cluster Networks
MNC’s, Large Co’s
SME’s
Emerging Exporters
Innovative Companies
R&D Performing firms
Start-ups/Spin-offs

7. Domestic and
International Customers

• Tonsley park
• Olympic Dam
• Edinburgh Parks

T H E

2. Education
Teaching
Higher Degrees
Tertiary
Workforce Dev
VET
Primary &
Secondary

5. Linkages
Technology
Transfer
Cooperative
Research
Incubators
Diffusion
Innovation
Awareness
Conferences

6. Clusters

6. Clusters

5. Linkages
Cooperative
Research
centres:
• Seafood
• Pork

7. Domestic and
International Customers
International markets:
• India
• China

I N

4. Public
Good
Health &
Medical
- Environment
- Arts &
Culture
- Defence
- Space

3. Public &
non-profit R&D:
University
Govt R&D
Non-profit
Private Res

8. International Links & Infrastructure

A C T O R S

4. Public
Good
Health
& Medical
• SAHMRI
Arts &
Culture
• Festival &
Fringe
• Defence
• AWD

3. Public &
non-profit R&D:
• DSTO
• CSIRO
Research
precincts:
• Flinders
• Mawson Lakes
• Florey
• Magill
• Roseworthy
• Waite
• West Beach
• Thebarton
• Whyalla
• Port Lincoln

T H E

The Actors In The State
Innovation System

Figure 14b Actors in the South Australian Innovation System
11. Rewards/Incentives
Tax Rates R&D break
CGT Options

Figure 14a Actors in an innovation system (Roos et al. 2005)
The South Australian Innovation System with the above picture populated and exemplified
would look as follows:

Innovation systems and innovation policy
Innovation systems is not an economic theory in the same sense as neo-classical or
evolutionary economics, but the concept integrates theoretical perspectives and empirical
insights based on several decades of research. Innovation is seen as a cumulative process
that is path dependent and context dependent. This is why innovation policy needs
to build upon insight in a specific context and why ‘best-practice’ cannot easily be
transplanted from one innovation system to another.

S Y S T E M

12. Government Policy, Funding and Procurement Institutions
Education Funding Bodies R&D Funding Bodies Science, Technology & Innovation Policy Advisory Bodies
Standards, Regulations, & contract legal system Fiscal & Tax Policy Trade/Tariff & procurement Policies
Federal and Regional Government Decision Making Processes

Innovation is also seen as an interactive process. The competence of single innovation
firms is important but so is the competence of suppliers, users, knowledge institutions and
policy makers. The linkages and the quality of interactions are important for outcomes.
This is why innovation policies that focus on subsidising and protecting suppliers of
knowledge at best are incomplete—at worst they increase the gap between technological
opportunities and absorptive capacity. At least the same attention needs to be given to
users and to linkages.
Innovation systems may be seen as frameworks both for innovation and for competence
building. Competence building involves learning and renews the skills and insights
necessary to innovate. Innovation processes are processes of joint production where
innovations and enhanced competence are the two major outputs. Learning takes
place in an interaction between people and organisations. The ‘social climate’ including
trust, power and loyalty, contributes to the outcome of learning processes. This is why
innovation policy needs to take into account the broader social framework even when the
objective is to promote economic wealth creation (Lundvall & Borrás 2005).
88
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•

A need to raise public investment in R&D

A need to raise private R&D investment

– The need to raise R&D investment by SMEs is a problem in South Australia as
in most other regions.

•

Ensuring adequate human resources for R&D

This challenge crosses both the public and private R&D domains but its main focus rests
on ensuring a supply of trained and skilled personnel to meet the needs of industry—the
requirements of the science base itself, whilst important, are likely to be less significant
in terms of the overall numbers of trained scientists, technologists, engineers and
mathematicians required. This can be divided into the following sub challenges:
– Ensuring supplies of high-quality science and engineering graduates, for the
work-force, the science base and in general is a problem in South Australia as it
is in most of the OECD world. In short, the OECD world is running out of science
and engineering graduates. There is a definite need for policies that increase the
availability of this category of graduates to South Australian industry.
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S Y S T E M

•

The need to increase awareness of the socio-economic significance of research and
innovation amongst the general population
Many members of the OECD world, South Australia included, hold engineers and
entrepreneurs in relatively low esteem. This must be addressed with policies or
awareness campaigns aimed at changing these attitudes and giving engineers and
entrepreneurs the same social status as sports stars and well-known identities in
key cultural professions. Without such a change South Australia may not be able
to benefit economically from new knowledge and opportunities, and the world in
general may not be able to address some of the challenges it is facing.

– The need to finance and support the creation of innovative businesses and
start-ups is a problem in smaller jurisdictions, but there tends to be a policy overemphasis on venture capital as the solution.
– The need for diversification of the industry base to achieve increased R&D
investment from high-tech firms as well as to decrease reliance on a narrow range
of key actors or sectors; this is a definite need in South Australia with emphasis on
diversifying the innovation-based industrial base.

I N N O V A T I O N

This is a very widely faced challenge in the world. For South Australia in particular it
can be further broken down:

S T A T E

South Australia, like Australia in general, needs to change its attitude to life-long
learning and instigate practices around continuous education of the workforce
throughout its productive life. Policies encouraging supply (primarily through
TAFEs) are needed, as are policies that encourage demand from firms (e.g. making
continuous education of staff a requirement in order to be able to tender for
government contracts).

This is not perceived to be a problem in the South Australian Innovation System in
volume terms. In addition it is a federal issue rather than a state issue.
•

The need to ensure the provision of life-long learning to prolong the capacity of the
population to respond to and benefit from the growth of knowledge

T H E

•

Stimulating market demand for innovative products and services and boosting the culture
of entrepreneurship is another challenge for innovation systems and policy. It includes the
following sub challenges:

I N

This challenge can be divided into the following sub challenges:

How to stimulate market demand and boost entrepreneurship

A C T O R S

Low R&D investments and the need to increase the overall R&D spend

– Ensuring that industry requirements for specific skills are being, and will continue
to be, met will require faster response times from education providers combined
with better foresight from industry. Policies that encourage dialogue between
providers and users as well as policies that facilitate change in the provider
portfolio are needed.

T H E

Comparing the challenges identified through my discussions with actors in the South
Australian Innovation System with the challenges articulated by a set of countries (Austria,
Belgium, Bulgaria, Canada, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg, Malta,
Poland, Portugal, Romania, Slovakia, Slovenia, Singapore, South Korea, Spain, Sweden,
the Netherlands, the UK, the US), and drawing on Roos (2008), Cunningham (2007),
Roos et al. (2005), Fernström and Roos(2004), Dragonetti and Roos(1998), generates the
challenges as outlined in the following sections.

The need to encourage entrepreneurship amongst the population
With the notable exception of the US, the social encouragement of entrepreneurship
is relatively low, and in some countries they are frequently depicted as villains
generalising from a few notable cases (e.g. Bond, Skase, etc). It is frequently not
understood that successful entrepreneurs take limited operational risks (i.e. the risk
of the wrong outcome) but high social risks (i.e. the risk of looking stupid) which
goes against the behaviour of many other career categories. Politicians, CEOs of large
corporations and teenagers almost all behave in the opposite way. Here policies aimed
at students at all levels are needed. These policies should enable them to gain relevant
knowledge relating to the operational aspects of entrepreneurship and should
encourage them to start their own firms (see the reasoning around this in the section
on universities).
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The need to restructure or reinforce elements of the innovation system

•

The need to restructure or to develop the innovation system governance and funding
structures

•

•

This is a federal issue and would, on the federal level, deal mainly with modifying the
objectives of CSIRO and the Defence Science and Technology Organisation (DSTO)
to have a higher focus on increasing industrial value creation. On the state level it
is about encouraging internationally active research and technology organisations
(e.g. the Netherlands’ Organisation for Applied Research (TNO), Finland’s Technical
Research Centre (VTT), Research Institutes of Sweden (RISE), Norway’s Independent
Research Organisation (SINTEF) and to some extent Fraunhofer—which is a halfway
house between a university and a research and technology organisation) to become
physically present, operationally integrated components in the South Australian
Innovation System. This would require a long-term portfolio of projects as well
as encouraging investment in local research capacity that fits their international
structures.

•

The need to improve the mix of policy instruments
In South Australia there needs to be a more balanced portfolio of policy tools which in
practice means making more use of the demand-side tools of regulation, procurement
and agglomeration policy tools (see earlier discussion on policy tools).
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This is a federal issue and is not perceived to be a major problem.
•
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The need to improve framework conditions (such as regulation, tax systems, etc.) for
research and innovation
This is a federal issue and is not perceived to be a major problem with the exception
of the R&D tax credits. Tax credits should be abolished for all but very small researchbased firms with negative cash-flow. Even in this instance, the system for the provision
of tax credits should be restructured.

The need to ensure more effective policy implementation
The issue in South Australia is clarity of responsibility and logic of organisation.
Given that industry, innovation and research policy requires substantial expertise, and
that the building of such expertise in an individual normally takes up to 10 years,
frequent moving around of key individuals is not desirable. Also, if cross-departmental
coordination is not achievable then one department should be responsible for logically
coherent areas. For example, the food industry is an industry like all others and is
logically separate from agricultural activities. Hence, it needs to sit in an industry
department, not in an endowment resource department. There is also a need to
clarify the macro-, meso- and micro-level responsibilities between the ministerial,
departmental and delivery agency levels.

The need to generally upgrade the national research infrastructure

S Y S T E M

•

•

I N N O V A T I O N

– micro-level responsibility(at delivery agency level).

S T A T E

– meso-level responsibility (at departmental level)

T H E

– macro-level responsibility(at ministerial level)

With each of these delegated responsibilities comes the flip-side of follow-up and
control, that is, DMITRE needs to have a unit that excels in program evaluation and
the ministerial level needs to have a unit that excels in meso-level activity and outcome
evaluation. The ministerial responsibility is normally evaluated by parliament as a proxy
for the electorate.

The need to increase the research capacity of the public sector research base

I N

The need to establish structures which could provide better policy information (i.e.
through review, evaluation and monitoring),including improving the role and provision
of program evaluation and assessment. South Australia needs access to better factual
information around which firms do what and where. This information should be
collected annually and be available for analysis by the Department for Manufacturing,
Innovation, Trade, Resources and Energy (DMITRE). In addition there needs to be an
annually updated technology roadmap relating to the technologies of relevance for
the South Australian landscape—again the responsibility for ensuring access to this
information and for analysing it sits with DMITRE. As outlined previously, there is a
need for a better division of policy responsibilities:

A C T O R S

This cannot happen until there is an integrated industry, innovation and research
policy. South Australia should establish such a policy.

T H E

This is a federal issue, however, South Australia should look into the logic
underpinning the creation of Aalto University in Finland and see what it can do to
encourage similar trajectories in Australia generally and South Australia specifically.
Aalto University is an entity merged from the Business School, the Technology
University and the Design School. It was created to provide educated students with
an in-depth core discipline, but with enough knowledge about the other domains to
enhance their effectiveness in interdisciplinary teams in the workforce.

This third challenge can be divided into the following sub challenges:
•

The need to reform universities/higher education institutions and the education system

•

The need to enhance innovation capabilities among all actors in the innovation system
This is of specific importance for firms but also for higher education institutions and is
discussed further below.

•

The need for unifying policy approaches between the different policy areas under a
joint industry-, innovation-, research- and entrepreneurship-policy

South Australia, and Australia in general, seems to have a major structural problem around
coordinated action between departments. One way of addressing this is to establish an
Industry, Innovation and Research Council as proposed previously.

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

93

Improving the interactions between the innovation system actors
Finally, of specific concern is the level of interaction between the public research base and
business. This can be divided into the following sub challenges:

This need is normally satisfied through the agglomeration initiatives for example, the
cluster policy.
•

Increasing commercialisation, and increasing patenting activity
In the following picture, the intersecting red lines indicate the Australian average. The
x-axis represents annual growth rate and the y-axis is profit margin.

T H E

Increasing the return on public R&D investment

I N

This is discussed later in this paper under universities.
•

A C T O R S

Improving the level and scope of interactions between public and private R&D
performers, promoting industry-science relationships, and increasing knowledge
spillovers, etc.

T H E

•

Accurately mapping the South
Australian industry landscape, in order
to support fact-based policy-making
in the industry domain is a principal
recommendation of this report.

•

S T A T E

This is discussed later in this paper under universities and public research
organisations.

I N N O V A T I O N

The need to improve international R&D linkages and participation in global research
networks aiming at increasing the level of domestic R&D activities being funded by
foreign sources
This is, in part, covered by the discussion under universities and public research
organisations. It was touched upon earlier under the discussion on how to bring
foreign public research organisations to South Australia.

The principal policy tools for the research component of the integrated industry,
innovation and research policy are outlined in Appendix C.

S Y S T E M

Some of the components in the innovation system that have not been discussed earlier
in this paper are discussed in the next sections: the South Australian industry structure;
universities; public research and technology organisations and institutes; and lead
customers.

South Australian industry structure
An overview of the current industry sectors in South Australia is provided in Appendix A
and summarised below.
It should be noted that one of the limitations of this analysis is the availability of accurate
and detailed industry data.
All data for this analysis were sourced from IBIS World reports 2010/11. The author has
chosen to use IBIS World data as opposed to data from the Australian Bureau of Statistics
(ABS) for two reasons. First, IBIS World reports provide a more detailed data set to allow
for a more thorough analysis of the relevant industry sectors. Second, the reports include
forecasts of estimated growth rates by industry sector.20 The author cannot judge the
accuracy of the data but the aim of the analysis is to be ‘approximately right rather than
absolutely wrong’ and for this purpose the data will do, even if it contains systematic
errors or is partly incorrect.
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Ranking the industries based on how close they are to the top right corner, that is, to
maximum growth and maximum profit simultaneously, results in Table 11a (higher is
better).
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Table 11a Industry ranking

Table 11b illustrates the estimated growth rates over the coming five years to show the
future stars(higher is better).

Book and Telephone Directory Publishing

2.3

31.9

0.249

Concrete Pipe and Box Culvert Manufacturing

6.0

23.0

0.068

Plaster Product Manufacturing

2.5

27.5

0.105

Cement and Lime Manufacturing

2.5

19.5

0.563

Clay Brick Manufacturing

1.5

20.6

Industrial Gas Manufacturing

4.7

Medical and Surgical Equipment Manufacturing

Book and Telephone Directory Publishing

2.60

31.90

0.258

Plaster Product Manufacturing

3.00

27.50

0.111

Medical and Surgical Equipment Manufacturing

5.40

11.10

0.256

0.060

Building Boards, Bricks and Other Concrete
Product Manufacturing

2.50

23.00

0.299

12.3

0.344

Beer and Malt Manufacturing

2.30

19.00

0.140

4.8

11.1

0.214

Metal Coating and Finishing

3.80

9.10

0.079

Bottled Water Manufacturing

4.6

12.0

0.074

Industrial Gas Manufacturing

3.70

12.00

0.343

Beer and Malt Manufacturing

1.5

19.0

0.125

Polyester and Other Plastic Fibre Product
Manufacturing

3.70

11.80

0.089

Building Boards, Bricks and Other Concrete
Product Manufacturing

4.0

12.0

0.265

Glasswool, Stone and Other Non-Metallic
Mineral Product Manufacturing

3.00

16.70

0.159

Glasswool, Stone and Other Non-Metallic
Mineral Product Manufacturing

2.5

16.7

0.132

Fertiliser Manufacturing

3.20

15.00

0.468

Timber Resawing and Dressing

0.7

17.3

0.122

Bottled Water Manufacturing

2.90

12.00

0.086

Soft Drink Manufacturing

3.4

10.6

0.410

Concrete Slurry Manufacturing

3.00

11.00

0.581

Ceramic Tile and Pipe Manufacturing

1.5

13.5

0.009

Copper, Silver, Lead and Zinc Manufacturing

2.80

12.00

2.967

Concrete Slurry Manufacturing

2.5

8.5

0.502

Cement and Lime Manufacturing

2.50

12.00

0.636

Polyester and Other Plastic Fibre Product
Manufacturing

1.9

11.8

0.085

Wine Manufacturing

2.50

11.00

3.477

Shipbuilding

1.8

8.4

0.120

Glass and Glass Product Manufacturing

2.50

10.00

0.166

Glass and Glass Product Manufacturing

1.5

10.0

0.156

Seafood Processing

2.30

10.40

0.254

Copper, Silver, Lead and Zinc Manufacturing

0.7

11.0

2.584

Sanitary Ware and Other Sheet Metal Product
Manufacturing

1.3

7.5

0.273

Spirit Manufacturing

0.8

7.8

0.023

Metal Coating and Finishing

0.5

9.1

0.083

Wine Manufacturing

0.1

9.1

3.074

Bituminous Product Manufacturing
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Revenue
2011 (bn)

I N N O V A T I O N

Profit margin
2010 (%)

Industry

S T A T E

0.112

Average
annual
growth rate
past 5 years
(%)

T H E

15.2

Table 11b Industry ranking in five years

I N

11.5

Industry

Revenue
2011 (bn)

A C T O R S

Profit margin
2010 (%)

T H E

Average
annual
growth rate
past 5 years
(%)

Table 11c illustrates the present industrial backbone of the state by turn-over, (higher is
larger).
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Table 11c Current industrial backbone of South Australia

3.074

Pharmaceutical Product Manufacturing

3.0

0.661

6.5

2.700

Cement and Lime Manufacturing

2.5

0.636

0.7

11.0

2.584

Concrete Slurry Manufacturing

3.0

0.581

Motor Vehicle Manufacturing

-6.1

0.0

0.785

Printing

1.4

0.519

Meat Processing

-2.1

2.7

0.693

Prepared Animal and Bird Feed Manufacturing

1.7

0.511

Tea, Coffee and Other Food Manufacturing

2.4

6.4

0.593

Milk and Cream Processing

2.9

0.510

Pharmaceutical Product Manufacturing

2.6

6.0

0.570

Fertiliser Manufacturing

3.2

0.468

Cement and Lime Manufacturing

2.5

19.5

0.563

Concrete Slurry Manufacturing

2.5

8.5

0.502

-2.6

4.2

0.484

Prepared Animal and Bird Feed Manufacturing

2.5

3.8

0.470

Milk and Cream Processing

8.3

2.0

0.442

Soft Drink Manufacturing

3.4

10.6

0.410

-6.1

5.4

0.406

0.1

9.1

-2.6

Wine Manufacturing
Iron and Steel Manufacturing
Copper, Silver, Lead and Zinc Manufacturing

Finally, Table 11d illustrates a prognostic table for the industrial backbone of the state five
years hence (higher is larger).

Basis for competition in the manufacturing industry
Analysis of the manufacturing industry in South Australia reveals the basis of competition,
with 11 recurring factors that can be used as a basis for industry comparison. Table 12
gives the results, obtained from the analysis of industries at the fourth level of available
data (Cxxxx) based on the frequency with which the 11 factors were mentioned by
industry experts. The results were then averaged at the third level of data (Cxxx).
Table 12 Competition factors in manufacturing in South Australia 2 Competition factors
in manufacturing
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2.5

3.477

Iron and Steel Manufacturing

3.6

3.222

Copper, Silver, Lead and Zinc Manufacturing

2.8

2.967

Motor Vehicle Manufacturing

1.9

0.863

Meat Processing

3.3

0.815

C213

Fruit/vegetable
processing

1.00 1.00

C214

Oils and
margarines

1.00

C215

Cereal/bread
processing

1.00 1.00

1.00 1.00
1.00
1.00

Accreditation/
Environmental

Differention/
Customisation

0.20

0.60

Promotion

0.80 0.40 0.60

Packaging

C212 Dairy processing

Branding

0.67

Performance

0.33

Innovation

1.00 1.00 1.00 0.33 0.67

Quality

Substitution
threat

Wine Manufacturing
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C211 Meat processing

Forecasted
revenue 2016
(bn)

Price

Industry

Supply chain
architecture

Table 11d Industrial backbone of South Australia in five years
Forecasted annual
growth rate for the
coming 5 years (%)

S Y S T E M

Fruit and Vegetable Processing

These tables can be used to provide some input to the industry, innovation and research
policy, based on the policy priorities listed in the section outlining the structure for the
proposed Industry, Innovation and Research Council.

I N N O V A T I O N

Printing

S T A T E

0.684

Revenue
2011 (bn)

T H E

2.9

Profit margin
2010 (%)

I N

Tea, Coffee and Other Food Manufacturing

Industry

A C T O R S

Forecasted
revenue 2016
(bn)

Industry

T H E

Forecasted annual
growth rate for the
coming 5 years (%)

Average
annual
growth rate
past 5 years
(%)

0.33

0.33

1.00

0.40

0.60

1.00

1.00

1.00

1.00

1.00

0.50

1.00

0.50
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0.20

C264 Stone

1.00

1.00

C271 Metal smelting

1.00 0.40

C218

Alcoholic drinks &
beverages

1.00 0.33 0.33 0.67 0.83

0.33

0.33 0.67 0.83

0.17

1.00

1.00

1.00
1.00

1.00 1.00 0.50 0.50 1.00

C224 Clothing

0.75 0.75 0.25 0.25 0.75

C225 Footwear

1.00 1.00

1.00

C226 Leatherwear

1.00 1.00

1.00 1.00

C231 Timber preparation

0.67 0.67

0.33

C232 Structural wood

1.00 1.00

1.00

C233 Wood products

0.86 0.71

0.43 0.29

C242

Books and
magazines

0.67 0.33

0.67 0.33

1.00 0.33

0.67
1.00

1.00

1.00

0.25

1.00

1.00
1.00

1.00

1.00

1.00

0.67

0.86 0.14 0.14
0.33

0.33

1.00

1.00

0.43

0.29

0.33

0.67 0.33 0.67

C243 Publishing

1.00

1.00

1.00

C251 Petroleum refining

1.00 1.00

1.00

C252 Heavy oil products

1.00 1.00

1.00

1.00

0.50

C254

Explosives, pharma
& chem

0.75 0.38 0.75 0.50 0.88

0.13

0.13 0.25

C255 Rubber and tyres

1.00 1.00 0.33 0.33 0.33

1.00

0.33

C256 Plastics

0.83 0.67 0.50 0.50

0.50

C261 Glass

1.00

1.00

C262 Ceramics

0.75 0.50
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1.00 0.67 0.33 0.33 0.33

Differention/
Customisation

Accreditation/
Environmental

Promotion

Packaging

Supply chain
architecture

Substitution
threat

0.25

0.75

1.00

0.50

1.00

1.00

0.50

1.00

0.67

0.67 0.33

0.33

0.50

0.25

1.00 1.00 0.75 0.25 0.75

C281 Motor vehicles

1.00 0.50 0.50 0.50 0.25

0.50
0.25

0.50

C282

Ships, railway and
aircraft

0.75

C283

Photo, medical and
scientific

1.00 0.67 0.67

0.33

0.33

C284

Computers and
telecoms

1.00 1.00 0.50 1.00 0.50

1.00

C285

Electrical
equipment

0.83 0.50 0.67 0.33 0.17

0.50

C286 Machinery

0.90 1.00 0.10 0.60 0.30

0.30

C291 Building kits

1.00 1.00

1.00

0.50 0.50 0.75

Beds and
upholstery

1.00 0.75

0.75 0.25

C294 Toys and jewellery

1.00 1.00

0.50 0.50

0.25

0.25

0.17 0.17
0.10 0.80

0.25

0.17

0.67

0.30

0.50

0.25
0.50 0.50 1.00

1.00

1.00

0.75 0.75 0.50 0.50

1.00

1.00

Sheet metal
products

1.00

1.00

C276 Tools and fittings

C292

Organics and
inorganics

0.25 0.25

C275

0.67

1.00

C253

1.00

1.00

0.20

S Y S T E M

Printing and
C241
stationery

0.25

0.43

C274 Metal fabrications
0.50

1.00

1.00

0.50 1.00

0.25

1.00

I N N O V A T I O N

1.00 1.00

0.50

1.00

1.00 1.00

C273 Tubes

1.00

0.60

S T A T E

C223 Knitting

1.00

Metal sheet and
castings

0.40

T H E

1.00

C272

1.00

I N

0.67

C222 Textiles and carpets

Branding

0.80 0.20

0.67

1.00 1.00

Performance

C263 Concrete

0.67

Textile fibre
manufacturing

Innovation

0.33

0.83 0.83 0.67 0.33 0.67

C221

Quality

0.33 0.33 0.67

Snacks, sugar &
fish processing

1.00

Price

Differention/
Customisation

Accreditation/
Environmental

Promotion

Packaging

Substitution
threat

Supply chain
architecture

Performance

Innovation

Quality

Price

Branding

1.00

A C T O R S

1.00

C217

C219 Tobacco

100

1.00 1.00 0.33

T H E

C216 Cakes

0.75

0.83 0.33

0.13

0.25
0.33

0.50

0.17
1.00

0.25

0.25

0.50

Cumulative (%)

92

78

58

56

64

71

60

41

60

54

66

Count (%)

98

83

46

57

70

72

41

30

50

24

67

The high scores for price and quality are expected. Of greater importance are the
cumulative and count scores for innovation (58%/46%),performance (56%/57%),
accreditation/environmental (54%/24%) and differentiation/customisation (66%/67%).
46% of industries at Cxxx level listed innovation as a basis for competition and the
cumulative score was 58%. This means that the opportunities for innovation to make a
difference occur in just under half the industry areas. Within those areas, just over half of
the Cxxxx level areas listed innovation. The same pattern exists in the performance area.
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3.0

The conclusion is that care should
be taken to ensure that rather than
expending effort attempting to pick
winners, it is much more rewarding to
expend effort avoiding losers.

Technological change
Innovation as basis for competition

2.5

T H E

2.0
1.5

A C T O R S

1.0
0.5
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Regulation
Most industries are subject to some form of regulation. These can be due to dangers
in the production process, inherent dangers in the materials themselves, or in the ways
they are marketed and sold. While such regulations do not present insurmountable
difficulties for the inventor or innovator, and may sometimes drive innovation, they do add
a layer of constraint. This may be a factor in avoiding losers since innovative or disruptive
new solutions may need to be proven against standards that may be in the process
of becoming obsolete. Figure 16provides a crude appreciation of the degree to which
industries are regulated.
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Figure 15 Technological change and innovation

I N N O V A T I O N

102

S T A T E

Technological advance through innovation is always the dominant factor in the later
sales success of products and to some extent services. There is a reasonable correlation
between industries that are characterised by technological change and industries for
which innovation is a key basis for competition. The figure below compares subjective
technological change with the extent to which innovation is cited as a basis for
competition. Aside from a few notable exceptions such as machinery, the comparison is
reasonably good, however, figure 15 shows only those industries where innovation was
considered a basis for competition.

T H E

The accreditation/environmental factor is different from other areas in that it has widely
different count and cumulative scores. In the analysis, accreditation means that providing
goods to a set standard is important and environmental means that selling based on
sustainability is important. While just less than one quarter of industry areas were subject
to this basis for competition, where it did exist at the Cxxx level, either factor was
important for more than half the industries at the Cxxxx level. Again, with the caveat that
losers must be avoided rather than winners picked, aiming inventions at industries where
these factors are involved can be rewarding, especially for accreditation. Accreditation
offers the possibility of defining the standards. While this does not necessarily set up
barriers to entry for others, firms operating to the defined standards are well placed to
compete and grow.
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Differentiation and customisation refer to the ability of firms to offer either something
unique (differentiated at the product or service level) or to offer something unique to the
end customer through mass customisation (at the process or business-model level).
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this group of SMEs as described above. These companies are the real targets of innovation
cooperation; their correct identification is the first real challenge.

2.0
1.5

0.5

Table 13 EU definition of SMEs (2005)

Figure 17 Correlation between firm size and concentration

Headcount

Turnover or balance sheet total (€m)

Medium-sized

< 250

≤ 50

≤ 43

Small

< 50

≤ 10

≤ 10

Micro

< 10

≤2

≤2

Average revenue per business
A$m

Concentration
level

Petroleum refining

6733.33

3.00

Metal smelting

4129.62

3.00

Tobacco

650.00

3.00

Concrete

205.94

2.60

Basic organic and inorganic materials

182.60

1.75

Wine, beer, spirits and other beverages

141.45

2.43

Motor vehicles

130.22

1.75

Explosives, pharmaceuticals and other chemicals

111.27

1.88

Wood products

111.04

2.29

71.43

1.67

Sector

Electrical equipment

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E
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Enterprise category

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

Turnover per company $m

Table 14 Revenue and concentration

This is a simple and broad-brush definition. While useful, it can lead innovators and policy
makers to attempt to reach and involve all SMEs when this is inappropriate. In order to
use resources effectively, it is important that the nature of the SME is known. Numerically,
micro companies constitute well over 80% of SMEs, with medium companies often
comprising only 2 or 3%. The remainder are small companies. Many micro companies
(and some small companies) either serve purely local needs, or operate in business sectors
where the time constraint on innovative change is large, or are just created as tax shelters
for individuals. This means that the bulk of SMEs will not feel any need to connect with
government initiatives or sources of technological innovation such as universities or public
research and technology organisations. Data from the UK government SME contracting
service, the Danish industry policy units and practical experiences at universities and public
research and technology organisations, suggest that about 15% of SMEs do not fall into

104
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Studies carried out in Denmark and the UK suggest that SMEs, which typically account for
85% of all businesses, are not good at absorbing new technology. The definitions of the
constituent parts of SMEs, as used throughout the EU (2005) are shown in the Table 13.

S T A T E

Absorptive capacity

T H E

Figure 16 Industry regulation (colours represent industry sectors)

I N

To
Pu ba
bl cc
ish o
i
W
Ex
G ng
D
pl ine
os , Bo Mairy C St lass
ive be o e p on on
s, er, ks at roc cr e
ph sp an pr es ete
ar iri d m oc sin
m ts a es g
ac a g sin
Fr
eu nd az g
ui
tic ot ine
ta
a h s
Sn C n E
ac er d v lec Me Cls a er…
ks ea eg tri ta e nd
, s l a et ca l s ra …
ug nd ab l e m m
ar b le qu elt ics
an rea pr ipm ing
Ba
d d oc e
sic
Ph
fis pr es nt
ot
o
h oc sin
rg
og
p e g
an
Ti
ra
m Le roc ssin
ic
ph
e
b
a
ic,
nd He er ath ssing
m
in avy pre erw g
ed
or o pa ar
ica
g il r e
la
Ru anic pro atio
nd
bb m du n
Co
sc
er at ct
m
ie
an eri s
pu
nt
a
i
te
fic d ty ls
rs
eq T res
an Sh Me
u
Bu uip be
d ip ta
te s, l s
ild me s
le ra he
in nt
co ilw e
g
t
m a a
s; y nd Pl kits
To an c as
ys d a as tics
Pr
a i ti
in
tin nd rcra ngs
g M jew ft…
a
W nd ac ele
Be oo sta hin ry
ds Mo d p tio ery
Te
O an tor rodner
i d
y
xt
ile l an up veh uct
fib d m ho icl s
l e
r
Te e m arg ster s
ar y
xt a
in
n
ile u
St s a facCakes
M
n
r
t
Sh e uc d ur es
ee ta tu ca in
t m l fa ral rp g
To et bri woets
ol al cat od
s a pr io
nd od ns
fi uc
Cl ttin ts
ot gs
Kn hin
Fo itt g
ot ing
w
ar
e

0.0

A C T O R S

1.0

The available data for Australia gives figures for industry concentration (the amount of
the market controlled by the top companies) and the numbers of companies operating in
a given industry area. Knowing the turnover of an industry gives an average income per
company and hence another view of the nature of companies in any given industry sector.
Figure 17 shows the correlation between average firm size and concentration. It excludes
the three industries with the highest turnover per firm. Aside from these, it seems that
the greatest incidence of small and medium (not micro) companies turning over $20m per
annum or more are in the middle concentration group and Table 14 provides the data for
these companies by sector.

Concentration (3 = High, 1 = Low)

2.5

T H E

Crude degree of regulation

3.0

105

1.83

Machinery

39.91

1.80

Metal sheet and castings

34.75

2.00

Timber preparation

34.32

2.00

Heavy oil products

33.33

2.00

Ceramics

31.43

2.50

Ships, railway and aircraft manufacture

27.56

2.00

Books and magazines

23.09

2.67

In many ways, South Australian industry follows the typical profile of an advanced
Western economy. As far as providers of new science and technology insights and their
connection with industry are concerned, the picture is complex. They have two main
points of interaction from a firm maturity standpoint:
at the beginning - supporting product innovation

•

when help is required to reinvent a declining industry with radical (often processbased) innovation.

High growth areas with opportunity for the
insertion of disruptive or incremental product
innovation

Declining industry perhaps with opportunities
for disruptive innovation with substitute
products or vastly improved processes

Industry that has turned around or has just
crossed the ‘chasm’ and ‘tornado’. Opportunity
for process innovation

While innovation may be important, the recognition of it, when compared to other factors
in market competition may be overlooked. Further, it may sometimes be over-estimated
due to under-estimation of the barriers to adoption (e.g. the heavy investment by retailers
in capital equipment and competence development relating to the use of the bar code will
make Australian retailers very slow adopters of radio frequency identification technology
in their supply chains), or under-estimated due to a lack of insight into future technology
change. The matrix in Figure 18a depicts, on the highest level of granularity, the impact
from foreseen technology shifts on the different industries:
•

green = very high impact

•

orange = some impact on the industry as a whole and/or very high impact on
segments of the industry

•

red = no major impact.

S Y S T E M

•

Mature industry with opportunities for costcutting process innovation

I N N O V A T I O N

The data appear broadly to follow the UK and Danish results. This means that the
identification of growing small and medium companies with the capacity and desire to
absorb new technology is not an easy task.

Growth over the
last five years

41.35

Forecasted growth over the next five years

Decline over the
last five years

Plastics

Forecasted decline over the next five years

S T A T E

2.50

T H E

44.49

I N

Tubes

Sector

Table 15 Matrix of behaviours

A C T O R S

Concentration
level

T H E

Average revenue per business
A$m

The data previously presented show the growing industries over the past five years and the
forecast growth over the next five. The matrix in Table 15 outlines four general classes of
behaviour, although there are clear levels of gradation within them and also a few obvious
reasons why some areas have almost guaranteed growth (e.g. endowment resourcerelated industries).
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Tobacco products
Textiles
Robotic application + advanced
automation

Structural materials

Electronic materials

ENGINEERING

Energy generation and storage

Education

Linguistics

Cognitive application including
design

Applications/devices/software

COGNITIVE

Displays

Storage

Processing

Bio-informatics

Green biotechnology

Blue biotechnology

White biotechnology

Red biotechnology

Molecular nanotechnology

Nanoelectronics

Molecular self-assembly

ICT

Division A - Agriculture, Forestry and Fishing
Division B - Mining
Division C - Manufacturing
Division D - Electricity, Gas and Water Supply

Division F - Wholesale Trade

Division H - Accommodation, Cafes and Restaurants
Division I - Transport and Storage

Division K - Finance and Insurance
Division L - Property and Business Services
Division M - Government Administration and Defence

Division O - Health and Community Services
Division P - Cultural and Recreational Services
Division Q - Personal and Other Services

Figure 18a The impact from foreseen technology shifts

Agriculture and
livestock
Forestry
Fishing
Coal mining
Oil and gas
Uranium and Thorium
Metal mining
Quarrying
Food production

108

1
2
3
4
5
6
7
8
9

Service applications

Business perspectives

Social science

Robotic application + advanced automation

Structural materials

Electronic materials

Energy generation and storage

Education

Linguistics

Cognitive application including design

Applications/devices/software

Displays

Storage

Processing

A B C D E F G H I

Bio-informatics

Green biotechnology

Blue biotechnology

White biotechnology

Red biotechnology

Molecular nanotechnology

Nanoelectronics

Molecular self-assembly

Nanomedicine

Nanomaterials

Figure 18b The impact from foreseen technology shifts (expanded)
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TV, museums, sport &
entertainment
Hairdressing, beauty
and funerals
Activities of households as employers of
domestic staff
Extra-territorial organisations and bodies

S Y S T E M

And if we increase the granularity on the two axes we get the matrix depicted in Figure
18b.

21
22
Metal working
23
Office machinery
24
Electrical equipment
25
Electronic equipment 26
Medical and precision
27
equipment
Motor vehicles
28
Trains, ships and planes 29
Furniture, toys and
30
instruments
Recycling
31
Power generation and
32
distribution
Water
33
Construction, demoli34
tion & trades
Vehicle retailing
35
Wholesaling
36
Retail
37
Hotels, bars and
38
catering
Land transport
39
Sea transport
40
Air transport
41
Tourism
42
TV and telecomms
43
Banking
44
Insurance
45
Financial administra46
tion
Real estate
47
Renting
48
Data management
49
Professional services
50
Government and pub51
lic administration
Education
52
Healthcare
53
Waste disposal
54
Professional organisa55
tions

I N N O V A T I O N

Division N - Education

19
20

S T A T E

Division J - Communication Services

18

T H E

Division G - Retail Trade

Printing
Processed energy
products
Chemical manufacturing including pharmaceuticals
Rubber and plastics
Glass, ceramics and
concrete
Metal smelting and
working
Tools and fittings

14
15
16
17

I N

Division E - Construction

Clothing
Tanning and leather
goods
Boards and wood
products
Paper and pulp

10
11
12
13

A C T O R S

Nanomedicine

BIOTECH

T H E

Nanomaterials

NANOTECHNOLOGY

56
57
58
59
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This gives us a basis for understanding which features of the industry landscape will be
most exposed to the opportunities and threats arising from technology-based innovation.

Science Based Industry

Specialized Supplier Industry

Scale Intensive Industry

Traditional Industry

A C T O R S

Impact on
the Firm

T H E

Here it is again worth pointing out the experience from research and technology
organisation interaction with firms show that the impact of technology on industry
segments tends to be over-estimated in the short term and under-estimated in the long
term as outlined in Figure 19.
Ex Post
Identified Impact

I N
T H E
S T A T E

Ex Ante
Judged Impact

I N N O V A T I O N

Figure 20 Behavioural manufacturing segmentation (Jovane et al. 2009)

Time

Figure 19 Impact of technology on industry segments
Regulation is an important factor as it will determine the freedom of action in some
industry areas and may act as a driver for innovation in others. The analysis also seems to
support the view that a small proportion of SMEs (not micro companies) have the interest
or absorptive capacity to take up science- and technology-based innovations. Finding them
will be a key challenge.

Segmentation in the manufacturing industry
Manufacturing as an industry is such a broad concept that segmentation is necessary in
order to address policy issues in a meaningful way. A simple segmentation is used in the
ManuFuture work and is depicted in Figure 20.
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Now

Future

The advantage of using this type of behavioural segmentation over simple industry
classification is that it is possible to achieve a much deeper understanding of the industrial
portfolio of a region and hence to have a more precise policy portfolio. The disadvantage
is that the existing statistical industry classification is of little help. Historical data which
shows trends and changes is unavailable.
Industries differ in their patterns of technical change. Pavitt (1984) has suggested they vary
in their sources of technology, requirements of users and appropriation mechanisms. He
proposes the typology outlined below:
•

In supplier-dominated activities (agriculture, building, mining, forestry, commerce, and
traditional manufacturing) most innovations come from suppliers of equipment
and materials. Firms operating in these activities undertake little R&D and request few
patents.

•

In production-intensive activities (scale-intensive industries including cement
and glass manufacturing, metal refining, transportation equipment and specialised
suppliers such as machinery production) R&D is conducted in the larger firms. It is
centred on both product and process technologies according to the specific activity.
Process innovations are more often protected by means of secrecy, and product
innovations are protected through patents.
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•

Initial condition of the industry is dispersed whilst the trend is towards concentration.
This is a new type that is characterised by variation intensive industries (e.g. each
item has some form of customisation). Examples are semiconductors, computer and
telecommunications equipment manufacturing.

•

Initial condition of the industry is dispersed whilst the trend is towards dispersion
(this is equivalent to the traditional Schumpeter Mark I type). These industries are
known as science-based industries in the ManuFuture framework, examples are
biotechnology and professional equipment.

The trend towards dispersion is based on:

112

•

Sequential innovation—firms compete by launching new or improved products and
creating new variations of existing products (some of them becoming new industries),
together with synchronous competition using similar products.

•

Evolutionary branching—rapid innovation creates product variations that
correspond to evolutionary branching in biology. Some product varieties prosper and
create new variations, others disappear under the competition of new varieties. Rapid
innovation and product variation continuously blur the frontiers of industries.

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

Schumpeter Mark I and Mark II types do not adequately accommodate all possible sciencebased industries, particularly when dynamic factors are included. After all, the fact that
industry barriers and structures change through time is not a new discovery in industrial
economics. In an evolutionary perspective, changing barriers and structures should be a
major element for the understanding of industrial dynamics. Niosi (2010) proposes calling
‘dynamic increasing returns’ industries those where barriers to entry increase through time
and industrial concentration moves up due to large economies of scale and scope.

S Y S T E M

•
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Initial condition of the industry is concentrated whilst the trend is towards dispersion.
This is a new type that is characterised by dynamic increasing returns. Examples are
software and pharmaceuticals.

Conversely, the trend towards concentration of what were originally Schumpeter
Mark I industries, is based on increasing returns. However, one must keep in mind the
distinction between industries where increasing returns appeared from the start (such as
the production of aircraft and rockets), and others where increasing returns developed
later with the maturing of the industry, such as pharmaceuticals or software. Also,
increasing returns may appear in the future in industries that are initially dispersed, such as
biotechnology or semiconductors. Future concentration may appear due to new marketing
conditions or to the fragmentation of the industry following the appearance of specific
product variations.

S T A T E

•

Public institutions (public laboratories, universities, research and technology
organisations) and sometimes their actions (government subsidies, procurement,
regulation) are very important and dominate at the beginnings of science-based
industries—their role seems to recede later, but again wide industrial and national
differences exist in the nurturing role of the state. They may support wide and
diverging industrial patterns of evolution.

T H E

Initial condition of the industry is concentrated whilst the trend is towards maintained
concentration (this is equivalent to the traditional Schumpeter Mark II type). Examples
are chemicals, heavy electrical equipment, commercial aircraft, satellites, space
launchers etc. These industries are known as specialised supplier industries in the
ManuFuture framework.

•

I N

•

New technologies dividing older industries—semiconductors changed the
electronics industry (then dominated by vacuum tubes), synthetic textiles overcame
natural ones without replacing them, and biotechnology rejuvenated traditional
pharmacology. New technologies represent watersheds, macro-mutations, or changes
in the technological paradigms, revolutionising entire industries.

A C T O R S

Science-based industries are fundamental for innovation policy since they provide the basis
for cascading technology spillover effects from universities to the rest of the industrial
system. The traditional segmentation of science-based industries in the literature is into
what are known as Schumpeter Mark I and Schumpeter Mark II industries. This is an
insufficient description of industries as we see them emerge due to the broadening and
convergence of the underpinning industrial base. It is suggested the distinction developed
by Niosi (2000) is used as an alternative. This taxonomy divides the science-based
industries into four different categories, based on how they develop in terms of economic
geography:

•

T H E

Within science-based industries, the main source of technology is in the R&D activities
of the firms. This R&D is based on the development of science, in universities and
in public laboratories, with which these firms maintain close collaboration. These
industries include electrical equipment manufacturing, fine chemicals (including
pharmaceuticals and biotechnology), aircraft and aerospace, electronics, optical and
laser instruments, robotics, and advanced materials. Science-based industries are
more prone to ‘technology push’ innovation arising from in-house R&D, regardless
of the size of the firm. Novelty is protected through patents, secrecy and speed of
innovation.

Also, business organisation and government initiatives, which are so pervasive in sciencebased industries, tend to create different dynamics in different industrial nations. While
some science-based industries tend to look alike across countries, and technological
regimes are the main factors explaining their structure and evolution (particularly those
in Schumpeter Mark II industries); all the other types seem affected by the characteristics
of their customers and the type of governmental preferences as to where R&D is to be
performed (e.g. defence). Biotechnology is probably the industry where the most striking
differences appear from one country to another.
Table 16 summarises the manufacturing industry segments as developed and enhanced by
Niosi (2010).
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innovators characteristics regime

advantage Behaviour

Suppliers

Low

Many

Brand

Low

Dispersed

Low appropriability

turing

Low opportunity
Low cumulativeness

Expertise
Geographic
monopoly

Concentrated
(in clusters)

(Schumpeter Mark II)

Process
innovations often
protected
by means
of secrecy.

High

High

Medium opportunity

Product
performance
(features)

Economies
of learning

Specific and tacit
knowledge base

Few

Concentrated

Location

Medium
appropriability

Scale (cost
base)

Economies
of scale

High opportunity

Product
performance
(features)

Economies
of learning

High cumulativeness
Specific and explicit knowledge
base

Many

Concentrated

Industries

Consistency
(quality)

Chemicals,
heavy
electrical
equipment,
commercial
aircraft, satellites, space
launchers

Brand

Product
performance
(features)

High cumulativeness

Production
process (effectiveness)

Specific and explicit knowledge
base

Consistency
(quality)

Economies
of scope
Economies
of scale

pharmaceuticals

High

Few

Concentrated

High appropriability

Scale (cost
base)

Economies
of scope

High opportunity

Product
performance
(features)

Economies
of scale

High cumulativeness
Specific and explicit knowledge
base

Production
process (effectiveness)
Consistency
(quality)
Size (bargaining power)
Brand

Network
economies

Production
process (effectiveness)

Specific and tacit
knowledge base

Consistency
(quality)

Economies
of learning

Biotechnology;
professional
equipment,
Instrumentation

Brand
Speed (timeto-market)

To this can be added a final category arising as a consequence of the emerging
virtualisation of the production process and the technology development that enables a
move from fast-prototyping to instant production. We can call these industries digital
manufacturing industries.
Customer
imposed

Medium

Low

Few

Geographically
dispersed but
concentrated in
specific supply
chains

Process

and Supplier
enabled

Low
appropriability
High opportunity
High
cumulativeness
Generic but
new and explicit
knowledge base

Production
process
(effectiveness)
Speed
(technology
adoption)

Network
economies
Economies
of scope

Subsuppliers in
defence and
automotive
supply chains

Business model

This leaves us with seven categories in total as illustrated in the pie-chart below.

Digital
Manufacturing
Industries
[e.g. Digital
printing]

Scale-Intensive
Industries
[e.g. Automotive]

Science Based
Industries
[e.g. Medical
instruments]

Variation Intensive
Industries
[e.g. Telecoms
equipment]

Speed (timeto-market)
High

Medium
cumulativeness

Economies
of scope

Software,

Brand

All firms in
industry

High opportunity

Product
performance
(features)

Semiconductor, computer
and telecommunications
equipment
manufacturing

S Y S T E M

High appropriability
High opportunity

Variation Intensive Industries

Consistency
(quality)

Cement
and glass
manufacturing, metal
refining,
transportation
equipment,
specialised
suppliers such
as machinery
production

Size (bargaining power)

Product
innovations often
protected
through
patents
All firms in
industry

Economies
of scale

High appropriability

I N N O V A T I O N

Medium
- High

Scale (cost
base)

Concentrated in
clusters

S T A T E

Larger firms

High appropriability

High cumulativeness

Product
innovations often
protected
through
patents.

Food

Many

T H E

Scale-Intensive Industries

Few

Wood

High

I N

Process
innovations often
protected
by means
of patents.

Economies
of Scale

Textiles

Economies
of learning

Simple and generic knowledge
base
Varying

Economies
of Scope

Industries

sity

High

A C T O R S

SpecialisedSupplierIndustries

Technological Competitive Economic Example

Innovation level

Larger firms

Dynamic Increasing Returns

IPinten- Number of Geographic

DigitalManufacturing

R&D

All firms in
industry

T H E

Traditional Manufac-

Source of

Science Based Industries

Table 16 Summary of manufacturing industry segments (Niosi 2010)

Specialised Supplier
Industries
[e.g. Aerospace]

Traditional
Manufacturing
[e.g.Food]
Dynamic
Increasing Returns
Industries [e.g.
pharmaceuticals]

The only segment in which South Australia has no ‘domestic’ ability to maintain
international competitiveness is in scale-intensive industries—hence it is marked in red.
The digital manufacturing industries are in their infancy (outside the printing industry
domain) and offer large opportunities for South Australia since they remove the so called
‘tyranny of distance’—hence it is marked in green.
South Australia is an SME-based economy. All research shows that only about 15% of all
SMEs are interested in growing their business. It is imperative that these growth oriented
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SMEs are identified either reactively through access filters relating to different public
programs or pro-actively through the industry mapping exercise.

Identify the 15% of growth oriented SMEs and target programs and activities at
them.

T H E

The proposed policy objectives for these seven types of manufacturing industries are listed
in Table 17.

R7 RECOMMENDATION:

Table 17 Proposed policy objectives for manufacturing industries (SA)

Future Share Of
The Economy

Higher

Same

Higher

Higher

R9 RECOMMENDATION:

S T A T E

Future R&D
Intensity

Same

Once the industry landscape is mapped, operationalise the suggested policy
objectives by sector, as outlined in the Table 18.

T H E

Higher

Lower

R8 RECOMMENDATION:

I N

Lower

Digital
Manufacturing
Industries

A C T O R S

Traditional
ScaleSpecialised Dynamic Variation Science
Manufacturing Intensive Supplier
Increasing Intensive Based
Industries Industries Returns Industries Industries
Industries
(Schumpeter
Mark II)

Future Number of
Firms

Smaller

Higher

Higher

Smaller

Higher

Higher

Higher

Same

Higher

Same

Higher

Same

Higher

Higher

Transforming a mature or declining industry that is very large in terms
of employees, turn-over, geographical dispersion, systemic impact or tax
contribution (e.g. firms in the automotive supply chain; firms in the defence
supply chain)

•

Rejuvenating a mature or declining industry that is very large in terms
of employees, turnover, geographical dispersion, systemic impact or tax
contribution (e.g. wine, forestry, paper and pulp).

•

Growing an existing industry grounded in both comparative and competitive
advantages with positive outlooks for its share of global business (e.g. food and
firms in the mining supply chain)

•

Building an industry grounded in future comparative and competitive
advantages with positive outlooks for its share of global business (e.g.
functional food, scientific instruments, firms in the future digital manufacturing
supply chain).

Higher

Higher

Same

S Y S T E M

Same

Higher

•

I N N O V A T I O N

Same

Future Average
Firm Size

Identify the targeted industry policy sectors according to the following framework:

R46 RECOMMENDATION:

R6 RECOMMENDATION:

Identify key lead-customers in the private (e.g. BHP Billiton) and public (e.g.
hospitals) domains.

Map the industry landscape in order to enable fact-based policy making in the
industry domain
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R10 RECOMMENDATION:

Why do universities execute research? Table 19 outlines the nine main objectives for
universities in undertaking research and identifies reasons why they may fail.

I N
T H E

Table 18 Reasons for university research and failure
Reason for lack of innovation in the university research system
and/or the regional innovation system (Anderberg et al. 2005;
Betts & Roos 2004; Gupta & Roos 2001)

Developing knowledge
relevant to the strategic
objectives of the research
body (university, institute
etc.)

The university may fail in providing this knowledge and hence lose its way.

Maintaining research
competence

The university may fail in this and hence the quality of the output may
be degraded and hence the causality implied in the deployment of the
outcomes may not be realised for the deployer.

I N N O V A T I O N

Reason for university to
involve themselves in
executing research

S T A T E

The purpose of the voucher is to enable the firm to begin addressing a problem
that it cannot solve on its own and for which there is no obvious solution available
off-the-shelf. The objective is not that the problem should be solved once the
voucher is redeemed, but rather that the firm can see that it is possible to solve
the problem through working with the provider. In other words, the purpose is to
foster productive linkages in the innovation system. The program is to be under
the auspice of DMITRE who will track where, for what purpose and by whom the
vouchers are used, as an input into both its policy making and understanding of the
innovation system.

A C T O R S

Each voucher is to be valued at A$10,000 and the firm needs to contribute the
same amount in cash. This voucher can be redeemed at any university in Australia,
any TAFE in South Australia, any public research and technology organisation
with research executing activities in South Australia, any consulting firms with ISO
certification or any government agency in South Australia. The voucher is to be
applied for and once received there can be no reapplication from the same firm
for three years. The criteria are to be aligned with the industry policy priorities as
listed above. There is one application round per month and the decision time is
two weeks from the close of applications. The decision criterion is first come, first
served, for the recommended 10 vouchers that are available each month.

T H E

Put in place a voucher system for SMEs to encourage them to link with universities,
research and technology organisations, public and private providers for problemsolving purposes.

universities in attracting new knowledge and resources from outside, adapting knowledge
to local conditions, integrating previously separate areas of technological activity in the
region, and unlocking and redirecting knowledge that is already present but is not being
put to productive use. University-industry collaboration is a vitally important route for
technology transfer. It should also be noted that most of these university contributions
presuppose the presence of industry or other interested and capable22 organisations.
In many cases, the indirect support provided by universities for innovation processes is
likely to be more important than their direct contributions to problem solving in industry.
Indirect support refers to education, training programs, awareness raising conferences and
other forms of activity that may shape and direct innovation processes but do not aim to
influence them directly.

The university may apply methodologies that have low relevance for
economic value creation at the firm level.

S Y S T E M

The university may not have methodological competence relevant to firm
level research problems.

Universities21
The role of universities in the innovation system is a complex one. Universities are the
primary source of highly educated people and a major source of new ideas. Globally, new
policies are sought to strengthen the role of universities as core agents of local, regional
and national economic development.
As a consequence of this role for universities they are under increasing pressure to create
more effective technology-transfer mechanisms. The economic significance of the linear
technology-transfer model, starting from discoveries made in a university and proceeding
to disclosure, patenting, licensing of the technology and perhaps to start-up or early stage
technology-based enterprises founded by the inventors themselves, is usually exaggerated
in the policy sphere (Ministry of Education (MoE)& Ministry of Employment and the
Economy) 2009). New business formation stemming from university research is only a
small fraction of all new businesses (Lester 2007). Even in its limited role, technology
transfer is an important contribution by the university to economic development. The
possibilities are not limited to patenting and licensing the discoveries made in university
laboratories. A systemic perspective of innovation policy also acknowledges the role of
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Maintaining subject
matter competence

• The university may fail in this and hence provide out of date or erroneous
input to firms leading to innovation failure in the firm.
The university’s subject matter competence may be misaligned with the
firms seeking input from the university and hence making the university
irrelevant from the firm’s perspective

Pushing the boundaries
of knowledge through
curiosity driven research

• The university may fail in this, which negatively affects the reputation and
research standing of the university and hence its long term viability.

To ensure participation
in the global knowledge
system (requires the
ability to operate
as both a source of
knowledge and a sink for
knowledge)

• The university may fail in this and hence not be allowed to participate in
certain key networks and as a consequence not be able to maintain its
subject matter competence.

Universities can function as the knowledge creation anchor for a region
but the university is not sufficient in and of itself to drive the creation of a
knowledge intensive industry cluster.

The university may not be able to use the networks it participates in to
generate useful input for the firm’s innovation process.
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Reason for lack of innovation in the university research system
and/or the regional innovation system (Anderberg et al. 2005;
Betts & Roos 2004; Gupta & Roos 2001)

To execute contract
research in return for
funding

The university may fail in this due to:

Policy

- not allocating key staff to the project

Contract and
Collaborations

Culture

A C T O R S

-n
 ot understanding the context of the firm and hence provide a solution
that is not able to be implemented

T H E

Reason for university to
involve themselves in
executing research

-n
 ot being able to execute the project given the boundary conditions of the
firm
-n
 ot being able to put together an interdisciplinary or trans-disciplinary
research project team to ensure the relevance and implementability of the
outcome.
The university may fail in this due to:
- not having relevant knowledge to provide
- not updating course material with relevant knowledge frequently enough

The
University
Research
System

World
Knowledge
System

T H E

Spin off and
Transfer

I N

To provide relevant
knowledge input into
education

S T A T E

-n
 ot having sufficiently high academic staff/student ratios to enable
effective learning
- f ocussing on education as a business for making money at the expense of
providing high quality graduates that are industry ready.

To train researchers

To form the basis for
economic activities (i.e.
spin-offs and start-ups)

The university may fail in this due to insufficient focus on methodology or
insufficient supply of industry relevant research problems to provide relevant
training for assisting industry with innovation.

Venturing

The university may fail in this due to focussing on start-ups by academic
staff rather than start-ups by students.

The region may lack competitive advantage. Increasingly, in knowledge
intensive industries such as biotech, it is not firms competing in a global
marketplace, it is also regions competing with each other for the attraction
of major corporate research establishments and promising start-up firms.
Whether a region tries to grow its own powerhouse firms from scratch or
tries to lure branch plants and R&D centres to its region, success on these
regional strategies are couched on truly understanding what that region
has as its competitive advantage and being able to sell this advantage to
entrepreneurs, corporate executives and financiers of these knowledge
intensive industries. The university is only one of several actors that help to
determine the competitive advantage of the region.

The university research system is a deeply intertwined system within the innovation system.
Universities are key players in the innovation system but alone, cannot ensure successful
innovation. As Betts and Lee. (2005) observe ‘Even in the best of all worlds a region could
invest in universities only to find that local high tech growth remains dismally low23’.Figure
21 outlines the university research system.
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Figure 21 The university research system (Langford 2002)

S Y S T E M

There are other vital pieces that need to be connected such as smart
sources of financing that understand the needs of emerging high tech
firms, managerial talent who are savvy in these industries, as well as the
scientists and engineers who innovate in these firms.
Technology commercialisation is a very different beast than knowledge
creation; a region needs both to thrive.
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Graduates and
Other Trainees

Consulting

I N N O V A T I O N

A university could produce outstanding graduates, only to see them leave
for more thriving areas.

One of the key conclusions of Betts and Lee. (2005) is: ‘To be blunt, if anything, there is
a tendency in the literature to perhaps overplay the role of universities and underplay the
role of the private sector in generating innovative technology clusters’.
Universities can contribute to business innovation through increasing the stock of
knowledge and ensuring the supply of skilled graduates and researchers. They can create
new methodologies, develop networks and stimulate social interaction, enhance problemsolving capacity and create new firms (Martin & Tang 2007). This overlaps with Ritsilä
et al. (2008) who state that when assessing the extent of universities’ socio-economic
engagement, five different dimensions ought to be taken into consideration. These
emanate from the strategic choices made by the universities themselves and include:
•

science-based innovation activities, especially technology transfer

•

engagement in the labour market (lifelong learning)

•

engagement in socio-ecological development for sustainability

•

engagement in regional development

•

engagement in wider societal debate.
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Figure 22 Ways of protecting knowledge
A more detailed discussion of internal asset management inside R&D organisations can
be found in Pike et al. (2005). D’Este et al. (2005) highlight that the quality of university
research does not affect the intensity of industrial interaction, while Perkmann et al.
(2009) looked at how the research standing of universities informs academic researchers’
engagement with industry via collaborative research, contract research and consulting.
They claim that the establishment of university-industry relationships is informed by three
factors:
•

faculty perceived complementarity with academic research

•

faculty efforts to attract industrial funding for research

•

industry preference to work with highly skilled and reputable faculty.

I N N O V A T I O N

Using data from UK universities they found that in technology-oriented disciplines, faculty
quality is positively related to industry involvement. In basic scientific disciplines a threshold
effect in terms of faculty quality is positively related to industry involvement, except in
the case of the very best researchers. In the social sciences, there is a mostly negative
relationship between faculty quality and particularly the more applied forms of industry
involvement.

S Y S T E M
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S T A T E
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27
20

T H E

Codified information that is patented and traded in markets (or not patented and hence
provided free), is only one among several types of economically relevant information
(albeit an important one). In fact, there is now a large body of research showing that firms
generally do not regard patenting as the most important way to protect their knowledge
(Foray 2004; Granstrand 2004) as seen in Figure 22.

36

I N

However, Valentine and Jensen (2007) found that the convention of allocating intellectual
property rights to the industrial partner in return for funding and publication rights to
the academic partner, offers more effective contracting for this type of research than
other approaches. This seems to indicate that changes in contractual mechanisms in
collaborative research can be counterproductive to the original purpose of the change. It
is also clear that uncertainties and delays caused by negotiations about ownership rights
hamper university-industry collaboration and the utilisation of the inventive potential of
university scientists.

30

A C T O R S

Also, Kenney and Patton (2009) draw attention to the fact that university technology
licensing (transfer) offices may pursue their own interests (revenue generation) to the
detriment of the university’s overall interest, and end up restricting the disclosure of
inventions rather than disseminating information. These offices may be badly managed
and resourced or simply incompetent. The authors conclude that these offices may turn
out to be an ineffective and counterproductive solution for the intermediation between
the inventors and those who will eventually utilise the inventions. This finding is supported
by Mowery and Sampat (2004) whose findings, based on evidence from the US, indicate
that for most universities that have established an intellectual property rights system, this
move has resulted in a pure financial loss.

40

T H E

If this is the case then a key focus for universities must be to reduce any perceived
barriers to firms working with them. This makes the increasing barriers to cooperation
worrying. This general trend is exemplified in the UK, where there are some indications
that collaboration between business and the public research base is declining. Bruneel et
al. (2009) found a much greater proportion of respondents to a 2008 survey identified
barriers to collaboration compared with 2004, particularly in terms of the long-term
orientation of university research, unrealistic expectations of technology-transfer offices,
difficulty in finding the appropriate partner, university researchers seeking immediate
dissemination and concerns over intellectual property rights (all rose by over 50%).
Similarly, there was a marked decrease in the proportion of organisations using university
outputs in over 40% of their innovation projects, especially in the use of problem solving
(both at early stages and close to market), consultancy and advice, and real-time feedback
throughout innovation projects. It is worth noting that all the respondents to the survey
(646 organisations) had actively collaborated with higher education institutions, so this
apparent increase in perception of barriers is concerning.

Since not all universities are equal it is important that the funding principles of universities
encourages them to find their own profile and their own ways in which they can
contribute to innovation activities in the private and/or public sectors (MoE & Ministry of
Employment and the Economy 2009).
The Centre for Science and Technology Studies (CWTS) at Leiden University in the
Netherlands, has developed a new ranking system entirely based on its own bibliometric
indicators. The work assesses all universities worldwide with more than 700 Web of
Science indexed publications per year. This implies that about 1,000 of the largest (in
terms of number of publications) universities in the world are covered, and that the
bibliometric analysis is based on the scientific output of many hundreds of researchers
active in each of these universities. This qualitative indicator is shown for selected
countries in Table 20 based on the size-independent, field-normalised average impact
(http://www.cwts.nl/ranking/LeidenRankingWebSite.html).
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Denmark

Sweden

Australia

France

Switzerland

Japan

UK

Germany

US

9.13

10.1

12.69

22.71

27.63

141.24

(10)

(9)

(8)

(7)

(6)

(5)

(4)

(3)

(2)

(1)

2.55

7.43

5.33

4.03

1.39

12.98

1.00

3.68

3.38

4.54

(8)

(2)

(3)

(5)

(9)

(1)

(10)

(6)

(7)

(4)

5.91

13.56

11.29

7.47

3.57

19.33

2.35

10.06

8.36

9.66

(8)

(2)

(3)

(7)

(9)

(1)

(10)

(4)

(6)

(5)

The following practices at universities have been identified in various exercises as
facilitating a high level of industry-science interaction (Debackere et al. 2005; OECD 2000;
Polt 2001):
Reaching scientific excellence in research is a necessary condition for industry-science
interaction. Attractiveness for industrial partners demands competence at universities
both in short-term and long-term oriented basic research.

•

Universities that are successfully engaged in industry-science interactions do not
solely rely on contract research with industry. Rather, they show balanced financing,
consisting of
– a mix of basic financing by the government for long-term oriented, strategic
research
– industry financing in the course of contract research and collaborative R&D projects
– competition-based public financing, including funds for joint research with others.

•

In the mix of industry-science interaction mechanisms, contacts and networking are
key, underscoring the importance of personnel mobility between industry and science.

•

Exercises to improve industry-science interaction at universities are especially
successful when they implement such interactions as a central part of the institution’s
mission, and consider industry-science interaction activities in researcher’s evaluations,
providing both individual and organisational incentives.

Effective public support for industry-science interactions needs a long-term approach as
it attempts to change the structural features of innovation systems and the traditional
attitudes and behaviour of actors (MoE & Ministry of Employment and the Economy
2009).
124
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Tijssen (2002) produced evidence that 20% of private sector innovations are based to
some extent on public-sector research, while in the biomedical industry, Toole (1999)
shows that a 1% increase in the stock of public basic research ultimately leads to a 2.0%–
2.4% increase in the number of commercially available new compounds. A good example
of a valuation of university activities from the viewpoint of their stakeholders can be found
in Garnett et al. (2008), building on some of the principles outlined in Burgman and Roos
(2004).

S Y S T E M

•

In his first study, Mansfield (1991) concludes that approximately 10% of innovations
could not have happened, at least not without a significant delay, without the support
of academic research. He estimates the rate of return from academic research to be
28%. In a follow-up study, Mansfield (1998) found that academic research is increasingly
important for industrial innovation. A growing proportion of innovations depend on the
results of basic research, while the timeframe between basic research and innovation was
decreasing. Beise and Stahl (1999) later confirmed Mansfield’s results for a much larger
sample of firms in Germany.

I N N O V A T I O N

9.11

S T A T E

5.02

T H E

4.13

I N

1.37

In considering the merits of investing in university research, it is useful to start by
understanding the contribution of universities (and other higher education institutions) to
R&D in different countries from a quantitative point of view, by using data from the OECD
(2008b; see also de Campos 2008). There have been numerous attempts to measure
the economic impact of publicly funded research and development, all of which show a
positive contribution to economic growth. The studies cited in OTA (1986) and Griliches
(1995) spanning over 30 years of work, find a rate of return to public R&D of between
20% and 50%. R&D investment as a whole, and higher education R&D investment in
particular, is positively associated with innovation and economic growth in peripheral
regions of the EU, although the strength of this association varies with the socio-economic
characteristics of each region (Bilbao-Osorio & Rodriguez-Pose 2004).

A C T O R S

Finland

Table 19 University ranking system (Leiden University)

Is investment in university research a good investment?

T H E

The first data row in Table 20 is constructed by summing up the size-independent, fieldnormalised average impact for every university present from the selected countries in the
world-250 ranking list. The second row is the same number divided by population and
the third row is the original number divided by GDP. The numbers in parenthesis are the
ranking, by row.

The firm perspective
The technological development of firms is influenced by various sources of know-how
including R&D, industry contacts, learning, ICT and publications. R&D is a major source
for technological progress in a modern economy. A principal justification for government
support of R&D activities rests upon the positive spillovers that are the positive externalities
from R&D (Revesz & Boldeman 2006). Research spillovers are the means by which
new knowledge developed by one firm becomes potentially available to others and
the absorptive capacity of the receiving firms will determine the extent to which the
knowledge is incorporated. In order for this to happen the firm must first become aware
of the existence of the new knowledge, then attempt to evaluate it, which will generate
learning in the firm. The importance of accumulated knowledge and expertise is an
important factor in determining whether firms are likely to adopt new knowledge or act
as sources of innovation (Gurisatt et al. 1997). As firms adopt the new knowledge, the
available knowledge base for firms that have not yet adopted the new knowledge grows.
This speeds up the adoption process throughout the landscape of firms until the only
firms left are those that either wilfully resist the adoption or those that do not have, and
cannot build, the absorptive capacity (see, for example, Gupta et al. 2002; Marr et al.
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Public research
organisations
11% (48%)

Any group of
customers 76%
(97%)

Consumers,
end users
42% (72%)

The public sector
12% (37%)
Consultants 9%
(36%)

Competitors
20% (71%)

The first percentage figure refers to the share of firms that considered the information
source very important, with the number in parentheses representing the percentage of
those that considered it as either important or very important. While Figure 23 shows
20% of firms consider universities as a very important information source, a Eurostat
Community Innovation Survey found that the percentage of firms quoting universities
and other higher education institutions as important sources of knowledge for innovation
varied between 2% in France and 5% in Finland (Eurostat’s Community Innovation
Survey – IV). The same survey reported that the share of innovative firms cooperating with
universities and other higher education institutions varied from 9% in Germany to 33%
in Finland. These numbers seem to indicate that the quantity of interaction far exceeds
the quality of the outcome of the interaction from the firms’ point of view. Simplistically
one could say that half of those who consider universities an important source of
innovation knowledge enter into cooperation with universities, and that around one fifth
of those who enter into cooperation with universities succeed in generating an important
innovation.
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Figure 23 Sources of knowledge for innovation activities (Kotiranta et al. 2009)

I N N O V A T I O N

Company/group
employees
88% (97%)

Other
businesses
65% (93%)

S T A T E

Suppliers
32% (80%)

Private research
organisations
8% (37%)

T H E

Polytechnics
11% (47%)

Through inaction, universities frequently contribute to this one-sided view of innovation
in the firm. As an example, the linkages between young scientific researchers and their
equivalent business school colleagues through their interaction in university-based
entrepreneurship programs is one significant characteristic of the best enterprise training
in both the US and the UK (OECD 2008a; Roberts & Eesley 2009). In conditions of high
uncertainty and complexity, pursuing qualified interactions with universities can, in theory
(and sometimes also in practice), be advantageous for firms (Rossi 2010). Such interaction
can provide access to wide, international networks of scientists with heterogeneous
competencies, providing opportunities for establishing relationships with high potential
to generate innovations (Antonelli 2006; Lane & Maxfield 1997), especially as industrial
production has a growing scientific and technological content (Geuna 1999; Mokyr 1990).
It also provides the possibility of hedging against uncertainty through the opportunity
to monitor numerous innovation processes at the same time and keep up to date with
scientific developments (Meyer-Kramer & Schmoch 1998). Universities may access new
knowledge in the form of infrastructure (laboratories, databases) and secondments
of researchers and scientists to academic institutions, thereby enhancing learning and
research opportunities (Freitas et al. 2010). Thus, university-industry interaction as a means
of access to and development of knowledge has to be continuous (Meyer-Krahmer &
Schmoch 1998; Cohen et al. 2002).

I N

Universities
20% (59%)

A C T O R S

So how important are universities to firms? The starting point for the answer can be seen
in Figure 23, which identifies sources of knowledge for innovation activities based on a
study by Kotiranta et al. (2009).

From an innovation perspective, firms execute two types of innovation activities (as
outlined earlier in this document). First they use technology-based, design-based and
efficiency-improving innovations to increase the value created. Second they use businessmodel innovations and effectiveness-improving innovations to maximise the share of this
value that they can appropriate for themselves (Fernström & Roos 2004; Roos et al. 2006;
Roos & Pike 2009; Roos & Pike 2011). All too frequently, firms focus on parts of the first
group of activities and all too rarely on the second; hence they end up losing their share
of the profit pool to firms with a better focused portfolio of innovation activities. A good
example is the meteoric rise in terms of profit pool share of Apple (the operator of a
superior business model combined with superior design) compared to Nokia (the producer
of a superior product in engineering terms).

T H E

2003; Pike & Roos 2002; Roos et al. 2005; Roos 2005). Universities are, of course, one key
source of new knowledge and from this we see that not only do they have to provide new
knowledge, they have to actively communicate it to firms, as well as assist the firms to
build absorptive capacity and to deploy the received knowledge effectively (Yasuhiko et al.
2008).

There have been many attempts made around the world to enhance the knowledge
diffusion between universities and firms (Block 2008; Geuna & Muscio 2009). A
common principle in these attempts is that the university must take an active part in the
governance of the knowledge transfer. This means that knowledge transfer is becoming
institutionalised and seen as a key role conferred on the university rather than on
individual university researchers. Freitas et al. (2010) point out that this qualitative change
in the nature of the relationships between industry and academia has been accompanied
by the emergence of visible new organisational forms, such as university-industry liaison
offices, technology licensing offices, technology transfer offices, industry-university
research centres, research joint ventures, university spin-offs and technology consultancies
(Cohen et al. 2002; Link et al. 2007; Peters & Etzkowitz 1990; Rothaermel & Thursby
2005;). It has also entailed the development of a new set of ‘rules of engagement’ to
coordinate the interactions between university researchers and company employees.
At present, no good internationally comparable data exist on university R&D contracting,
licensing and spinoffs. It is only recently that a number of surveys have been conducted
across countries to assess universities’ performance on various industry-science links, but
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these surveys are for the moment still with limited participants and therefore cannot be
considered as representative across countries (MoE & Ministry of Employment and the
Economy 2009).

Denmark

Sweden

Australia

France

Switzerland

Japan

UK

Germany

US

5-9%

7-15%

9-20%

7-14%

6-12%

7-14%

Share of publications co-produced with industry

Finland

5-9%

France

Switzerland

Denmark

Australia

S T A T E

9-19%

Finland
Germany

US

T H E

8-14%

UK

I N

6-13%

Sweden

A C T O R S

Table 20a Share of publications co-produced with industry (estimated max and min range)

Japan

T H E

It is possible to identify the volume of shared industry-university co-published articles using
the Leiden rankings (http://www.cwts.nl/ranking/LeidenRankingWebSite.html). Drawing
on the University-Industry Research Cooperation Scoreboard 2011 the tables below can be
produced (http://www.cwts.nl/pdf/world_top_500_20110309.xls).

Size-independent, field-normalised average impact of publications produced per capita

Figure 24 Impact of joint university-industry research

Denmark

Sweden

Australia

France

Switzerland

Japan

UK

Germany

US

7.43

5.33

4.03

1.39

12.98

1.00

3.68

3.38

4.54

(8)

(2)

(3)

(5)

(9)

(1)

(10)

(6)

(7)

(4)

Professionalise

Enable

S Y S T E M

2.55

Studies show that basic research has a productivity premium when compared to applied
research and development only for firms belonging to high-tech industries (Czarnitzki &
Thorwarth 2010). This can be explained by looking at the world from the point of view
of an SME. In Figure 25the x-axis illustrates three time-perspectives: present offerings,
next generation offerings and as yet undefined future offerings. The y-axis illustrates the
relative effort discharged by the stakeholder in terms of money, time, etc. There are three
stakeholders illustrated in the figure: the firm, a typical basic research focused university
and a typical research and technology organisation (Roos 2008).

I N N O V A T I O N

Finland

Table 20b Size-independent, field-normalised average impact of publications produced
per capita

Educate

If we then plot the size-independent, field-normalised average impact of publications
produced per capita (y-axis) against the share of publications co-produced with industry
(estimated max and min range) (x-axis) for the selected countries, we get Figure 24. This
indicates there is a national difference in the type of research that is done jointly between
universities and industry, from very high impact in Switzerland to rather low impact in
Japan. This is an indication of at least three things:
•

the industry structure (Switzerland is high on pharmaceutical co-publications with
high impact since the industry tends to lead the universities in research results)

•

the quality of universities

•

the tradition of industry-university research interaction (being low in France and
Australia and high in Japan and Sweden).

INDUSTRY
RTO
UNIVERSITY

Present Offering

Next Offering

Future Offerings

Figure 25 Effort and time perspective effect on SMEs (Roos 2008)
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As can be seen from the figure, the overlap between the efforts of universities and firms
is very small. This can also be understood when the typical problem groups in each time
horizon are articulated:

Universities are primarily focused on research whereas firms are primarily focused on
innovation. This fundamental difference is the foundation for many issues relating
to the effective (or not) interaction between universities and industry and hence, for
the relationship between university research and firm innovation. One of the key
underpinnings of successful regional industrial economic value-creation is a wellfunctioning innovation system of which universities are an integral part. However, the
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Conclusions and insights

I N N O V A T I O N

In the future-offerings time-horizon, the typical problem is one where the firm
does not know what will be possible in the future and hence the problem is one of
awareness. Here it is enough for the firm to broaden its knowledge of what might be
possible within some time horizon into the future. This is the space where universities
can provide support to firms. If we look at the relative distribution of effort from
the firm’s point of view, it can explain why universities are viewed as important
for innovation by less than 5% of firms in general and as an important source of
information by around 60% of firms.

S T A T E

•

T H E

In the next-offering time-horizon the problem is not primarily linked to the offering
itself, but rather to the technology related to how the offering is to be produced. This
means that the firm is looking to enable the production of something it knows. This
‘production’ knowledge does not exist in the market place today but bringing this
knowledge forth will require both in-depth insight into what is known from a research
point of view, insight into the practical realities of the firm and the ability to synthesise
the two into a solution to the problem. This unique requirement makes it very
difficult for both universities (lacking insight into the firm’s reality) and firms (lacking
insight into the research result space) to offer this solution. This is the optimal focus
area for public research and technology organisations. The importance of research
and technology organisations in this space can be seen from the Danish innovation
system. In this system, the majority of innovation vouchers issued to SMEs for solving
technical problems, were applied towards solving problems in this space in partnership
with GTS (the Danish Research and Technology Organisation), although this system
contains only a very small number of individuals compared to the university-related
individuals with the same claimed competence (ICS 2010). This also explains the
very high return on investment (ROI) numbers for public research and technology
organisations seen in the section below.

The university related part of the innovation system is one of the key providers of new
knowledge. In spite of this, the role of the universities in the generation of direct, firmlevel innovation is commonly overestimated. Only 20% of firms consider universities a
very important source of information whilst 39% consider them important. The share
of innovative firms cooperating with universities and other higher education institutions
varies from 9% to 33%. Between 2% and 5% of firms consider universities an important
source of innovation. This means that one could simplistically say that half of those that
consider universities an important source of innovation, enter into cooperation with
universities and that around one fifth of those that enter into cooperation with universities
succeed in generating an important innovation. This is not an impressive outcome since
it means that 98% of firms generate their innovations without any direct input from
universities. In spite of this the return of public R&D executed at universities is found
to be between 20% and 50%. This should then be compared to the, admittedly much
smaller, component of the innovation system that also provides input to firm innovation
(the research and technology organisations), where the publicly funded research shows
a return that is a factor of 10 times higher (see the section below). This seems to
be due primarily to the fact that traditional university R&D benefits mainly accrue to
high-technology firms, whereas the benefits from research executed by research and
technology organisations accrue to a much wider range of firms. In addition most SMEs
find it very difficult to interact with universities compared with research and technology
organisations.

I N

•

A C T O R S

In the present-offerings time-horizon the typical problem is one which can be solved
by deploying already existing knowledge. The fact that the firm has this problem
means that it is not a professional firm. It also means that the solutions to the problem
are well distributed in the market place and as a consequence of that, numerous
actors will be willing and able to solve this problem in exchange for something else,
normally money. This is not a space where research-based universities and firms have
a large overlap (and neither is it a place for government involvement since this would
entail a crowding out effect).

T H E

•

system contains many more necessary actors that are both well-integrated and strongly
interactive. Key characteristics of well-functioning innovation systems are, among other
things, an above average rate of investment in education, research and innovation and
a public and high-class university system with strong emphasis on engineering and
sciences. The system must also encourage intensive networking and co-operation between
companies and public sector organisations, and to facilitate world leading applied research
through research and technology organisations (see the section below). Finally, high
business (80%) and government (20%) expenditure on R&D as well as strong linkages
between science and industry are critical.

The interaction problems between universities and industry are also increased by the
attitudes of academics to working with industry, which is limited by the extent to which
the work is felt to be complementary to the research interest of the individual faculty. This
is frequently driven by the desire to attract research funding from industry, rather than by
the desire for a good outcome for industry. This can result in situations where collective
structures, like temporary, joint industry-university research consortia—for example the
Australian CRC or the Finnish Strategic Centres for Science, Technology and Innovation
(SHOK)—can, in worst case scenarios, be used as a way for academic researchers to take
industry hostage in order to secure long-term research funding for their own academic
activities. In spite of this, it is important to keep in mind that universities contribute to
business innovation in many ways:
•

generating an increase in the stock of useful knowledge

•

ensuring a supply of skilled graduates and researchers

•

creating new scientific instrumentation and developing new methodologies
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•

development of networks and stimulation of social interaction

•

enhancement of problem-solving capacity

•

the creation of new firms.

•

Universities need to be useful to industry and this needs to reflect also in researcher
evaluation providing both individual and organisational incentives.

•

Universities need to simplify the contractual issues surrounding IP in the industrial
relationship.

•

The university research strategy needs to seek input from its industrial stakeholders in
order to increase the relevance to industry.

A C T O R S

This leads to the following recommendations for South Australia.

I N
T H E

R35 RECOMMENDATION:
De-emphasise the commercialisation of intellectual property at universities and deemphasise the focus on start-ups by academics (without student participation).

S T A T E

The desired development directions for universities are not facilitated by the increased
interest in the economic development role of universities that has been fuelled by atypical
cases, where the university contribution has been easily identified. It is interesting to note
that for most universities the establishment of intellectual property rights (IPR) regimes
and commercialisation organisations have resulted in a pure financial loss. This is even
more interesting against growing evidence that shows that firms generally do not regard
patenting as the most important way to protect their knowledge.

Universities and industry need to strive for a mix of interaction mechanisms to
broaden their contacts and improve networking, including personnel mobility in the
short and long term between industry and universities.
T H E

In order to facilitate their contribution to firm innovation, universities must continuously
strive to reduce the barriers to interaction from the firm’s point of view. Unfortunately
evidence seems to point to the opposite trend with many barriers having increased by
50% over a four year period resulting in a reduction of the proportion of firms that use
universities in their research projects by 40%24.

•

I N N O V A T I O N

From the firm perspective it is clear that there are many dimensions to innovation,
such as technology-based, design-based, business-model based, efficiency-driven and
effectiveness-driven innovations. On the firm level these are usually executed in an
integrated way. This is creating real problems for universities given their structure and
focus and, as a consequence, universities tend to be limited to contributing to one
dimension at a time of the many dimensions in the complex innovation approach of firms.
The primary beneficiaries of traditional university research in the firm space are high-tech
firms and since these are normally a minority of all firms, the impact of basic university
research tends to be limited to the firms with either absorptive capacity, that is, high-tech
firms, or firms with the financial resources to organise for absorption, that is, the larger
firms. That means that in an SME economy, the university impact on firm innovation tends
to be marginal.

S Y S T E M

In such an SME economy the importance of research and technology organisations tends
to increase, since they can live up to the requirement of having both insight into the
firm’s reality and insight into the research result space. This makes it very difficult for both
traditional research-focused universities and firms to offer these solutions to the enabling
problem in firms.
From research it is known there are some practices that facilitate a high level of universityindustry interaction:
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•

Industrial partners demand competence at universities both in short-term and longterm oriented basic research leading to a requirement for research excellence.

•

Universities need to have a balanced financing portfolio for their research activities.
Universities that are successfully engaged in industry interactions do not solely rely on
contract research with industry but on a mix of basic financing by the government
for long-term oriented, strategic research complemented by industry financing in the
course of contract research and collaborative R&D projects, and competition-based
public financing, including funds for joint research with others.
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R37 RECOMMENDATION:

Encourage universities and TAFEs to establish a path for promoting start-up firms by
students:

Encourage a technical evaluation service, provided by universities, for business
product-service-system ideas along the lines of the Medical Device Partnering
Program (MDPP) but also in other domains.

•

University to raise one annual investment fund from alumni, employees and
patient capital providers. The said fund is to be locked for 10 years. Annual
capital raising to be targeted at A$5-A$10 million with a minimum contribution
of A$10,000.

R39 RECOMMENDATION:
Establish specific structures, programs, competencies and linkages at universities
and TAFEs enabling lifelong learning in firms.

•

University to provide free access to facilities where the start-up can sit until it
reaches 15 or more employees.

•

ICT Systems (software, hardware & edgeware) competence for all sub-suppliers
in the automotive value chain

•

University to provide access to its equipment at variable cost only as long as
the fund is invested in the start-up and accounting profit does not exceed
A$500,000.

•

functional food competence for food firms

•

management of luxury goods competence for high value-add business-toconsumer firms

•

digital manufacturing and 3D printing competence for plastic and metal
manufacturing firms

•

service innovation and product-service-system management competence for all
product manufacturing firms

•

solutions development and management competence for firms with productservice system offerings

•

design-based innovation competence for manufacturing firms.

•

Report progress in terms of number of start-ups funded, total turnover in
invested start-ups, total employees in invested start-ups and total gross margin
in invested start-up on an annual basis.

R40 RECOMMENDATION:
Establish a specific program for competitiveness development in firms operating in
sectors with critical technology change:

Invested start-up to participate in university start-up/capital days twice per year.
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•

Fund can divest holding after five years (minimum) from the original investment
but the target is 10 years. Average annual return is targeted at more than
Reserve Bank rate plus 10%.

I N N O V A T I O N

This fund is to be used for stage-gate based investment in the business plans
that have passed the evaluation panel test—no other use is allowed. Investment
should never exceed 50% of the controlling shares in the start-up, with the
student entrepreneur/s holding a controlling share in the firm but the fund
holds negative control. The fund appoints a board member to the start-up.
Each board member to be appointed on relevant competence and contacts.
Each board member receives a 10 year option on 2% of the firm’s equity but no
board remuneration or expenses are covered.

S T A T E

•

T H E

Establish an interdisciplinary research and teaching centre within the domain of an
integrated innovation-management centre. The centre is to develop and transfer
tools and competence in this domain to students, researchers and firms. Ideally, the
centre will be a joint project of the three universities.

I N

The business plan is to be evaluated by a panel of serial entrepreneurs with
an expected pass rate of less than 10%. The business plan must contain a
statement of intent from a lead customer to co-fund initial development in
exchange for negotiated benefit.

•

A C T O R S

R38 RECOMMENDATION:

•

•
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Provide options for entrepreneurial and business acumen courses for all
students who study science and engineering related subjects with the aim of
them presenting a business plan during the final term of their B.Sc. or M.Sc.
studies or TAFE studies.

T H E

R36 RECOMMENDATION:
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Applied research institutes
R41 RECOMMENDATION:

Emphasise that applied research is as valuable as basic research. Work on modifying
the varying attitudes of academic staff when it comes to working with industry.

further work to refine and exploit that knowledge in relatively non-standardised
ways, often in collaborative projects with industry, or through the use of a dedicated
production facility

•

more routinised exploitation of the knowledge, including consulting services, licensing
or spin-off company formation.

Broaden the visiting positions from industry to include not only visiting professors
but also visiting lecturers, visiting laboratory supervisors, visiting thesis supervisors,
etc.

•

Scientific research institutes, such as the Max Planck Institutes in Germany, CNRS in
France or institutes of the national academies of science largely do the same kind of
research as universities and get a correspondingly high proportion of their income in
the form of block grants.

•

Government laboratories (sometimes referred to as ‘sector’ institutes) are generally
owned by the state. Their main function is normally to deliver services and policyrelevant information to government. Examples include nuclear research, marine
institutes (which mix counting fish stocks with more fundamental work in marine
biology).Generally, the bulk of their income comes from the ministry, whose policy
mission they support (Simmonds 2008).

•
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Applied research institutes or research and technology organisations like VTT
Finland, the Fraunhofer Society in Germany or TNO Netherlands focus on user- or
problem- oriented research for the benefit of society and normally win the greater
part of their funds competitively. Typically, their funding is a mixture of core subsidy,
which lets them develop capabilities, and industrial income, which lets them exploit
these capabilities for the benefit of industry.
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Public research and technology organisations are an important part of the innovation
system. There are three types of research and technology organisations (Arnold et al.
2010):

Customer’s
innovation
process

I N N O V A T I O N

Public research and technology organisations and
institutes

Figure 26 outlines VTT’s version of this approach. In principle, the core funding of a
research and technology organisation is primarily intended to pay for the first, exploratory
stage of the innovation process, where the knowledge and capabilities needed to support
its industrial customers are developed. On the narrower definition, this is the key element
that distinguishes a research and technology organisation from a technical consultancy.
The public money is used to create the capabilities the institute needs to take companies
‘one step beyond’ what they could otherwise do, thereby providing social returns by
reducing the risk of innovation.

S T A T E

R43 RECOMMENDATION:

T H E

•

R42 RECOMMENDATION:

I N

exploratory research and development to develop an area of capability or a technology
platform. This area is normally interdisciplinary or trans-disciplinary in nature. A good
example is VTT’s development of leadership in printed intelligence—an area that
requires integration of electronics, biotechnology, printing and paper know-how

A C T O R S

•

T H E

Encourage higher numbers of science and engineering students from an early age
in the school system. This can be coordinated with the Australian Academy of
Technological Sciences and Engineering, Australian Industry Group and Business SA.

I will focus on applied research institutes, since they have been shown to have the highest
impact within the innovation system. These research and technology organisations operate
with an innovation model that involves:

Certification,
technology and
information
services

Contract research
Product development
Services
Technology transfer

New Knowledge

Figure 26 Finland’s approach to innovation (Sörlin et al. 2009)
The more money a research and technology organisation can invest in research to
develop capabilities, the further away from its customers’ short-term needs it can search
for technological opportunities, and the more fundamental the research is that it can
do. Some systems obtain a relatively high proportion of their income in the form of
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core funding. Thus Fraunhofer, TNO and VTT—which lie in the 30 to 40% core funding
range—are able to do considerable amounts of applied (and even a small amount of basic)
research, whereas others like the Danish GTS or the Swedish RISE system in the 10 to 15%
range, have a greater focus on experimental development and services (Sörlin et al. 2009).

T H E

Service or tool development (for example diagnoses,
tests, quality assurance, environmental audits)

A C T O R S

As an example, RISE leverages its close relationships with universities to engage in more
capacity-building research than is paid for by their core funding. The nature of the work
done is illustrated in Figure 27a.

Developing staff skills (e.g. PhD training, project
management training, business training, etc)

Developing technology platforms, as a basis for
future R&D projects

Applied research

I N

Building knowledge and capacity in a technical area,
as a basis for future R&D projects

Basic research

Advanced engineering/experimental development

T H E

Exploring potential new knowledge and business areas,
in order to decide whether the institute should invest in
them; includes state-of-the-art reviews and market surveys
05
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S T A T E

0

Design and development

Count of responses (multiple answer)s
Applications engineering

Figure 27b Sweden’s RISE system: project roles (Arnold et al. 2010)

I N N O V A T I O N

Quite a number of the projects were exploratory in nature—they were not only concerned
with developing capabilities but also with assessing the relevance of those capabilities to
the business mission of the institute.

Studies, including market studies
Education and training

The estimated turn-over of the research and technology organisation sector in Europe,
using a narrow definition, is outlined in Figure 28.

Other
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Figure 27a Sweden’s RISE system: capacity-building research (Arnold et al. 2010)
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Advanced engineering is the process of removing uncertainties in a technology, so that
it is possible to undertake product or process development in the absence of known
uncertainties. As can be seen in Figure 27a, there was little applications engineering—in
the sense of applying ready-packaged technologies to new applications. This pattern
confirms that the core funds are being used for the intended activities, namely: making
or acquiring new knowledge, understanding and codifying it so that it can be re-used as
a basis for other activities within the institutes. It is interesting to note how many of the
projects involved studies or education and training, suggesting that core funds are used
not only for purely technical activities but also to integrate technology into the research
institutes’ overall business. The roles of the projects undertaken by the institutes are
outlined in Figure 27b.

Figure 28 Estimated turn-over of Europe’s research and technology sector (Arnold et al.
2010)
A key difference between research and technology organisations and many universities
is the need to execute program activities. This is partly caused by the need—which
varies across research and technology organisations—to obtain a financial return on
expensive equipment, especially pilot-scale facilities that allow the institute to tackle real
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• Developing human resources, especially PhDs

40%

• Competence

• Basic and precompetitive research

• IPR handled professionally

• No timetable

• Confidentiality

• Difficult to steer or predict outcomes

• Used to working with industry

• Poorly equipped, compared to the institutes

• Project management routines in place

• May be opportunities to get additional state
funding to carry on the project

• Less focus on publications than universities
• A ‘bridge’ to scientific knowledge
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Figure 29a Customer mix of Danish research and technology organisations (Arnold et al.
2010)

S Y S T E M

• Understand industrial customer needs

20%

I N N O V A T I O N

• Understand real industrial processes

Danish public customers

S T A T E

• Resources

• Close to applications and products

Foreign customers

T H E

60%

(compare the discussion about universities in the
preceding section)

Large Danish Cos

80%

Associated with universities

• Can address focused research questions

Medium Danish Cos

100%

Associated with research and technology
organisations

• Timeliness (mostly)

Small Danish Cos

I N

Table 21 Benefits associated with research and technology organisations, universities

The customer mix of an international research and technology organisation can be
exemplified by the Danish GTS system, shown in Figure 29a.

A C T O R S

Both the university and private consulting sectors in many countries like to complain that
the institutes somehow duplicate their work and that they compete unfairly with them.
In fact, customers of the Swedish institutes, Danish GTS and Fraunhofer all say in recent
surveys that they go to research and technology organisations and universities for different
things. Table 21 sets out what benefits customers associate with research and technology
organisations and universities respectively (Arnold et al. 2007).

to publish, in the scientific literature. 30% of projects have published at conferences and
a similar number in the institutes’ own publications series. This is a significant public good
outcome. More than 10% of projects are likely to contribute to PhD theses, underscoring
both the robustness of much of the research in scientific and technological terms and the
importance of the links to universities.

T H E

industrial problems. Many act as ‘knowledge bearers’ for industry sectors, maintaining key
databases, influencing standards and holding libraries of industry-relevant materials. The
need is also partly caused by the requirement to meet the customers’ specific objectives,
rather than to generate new knowledge in areas chosen by the researchers themselves.
In order to use knowledge to help others, institutes need to consider not only knowledge
generation (or acquisition) but how to codify and exploit it at various scales.

The corresponding income picture is illustrated in Figure 29b,which points out the very
important role research and technology organisations have in serving SMEs.

• Bring in university partners where that is useful
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Given the nature of the research and technology organisations’ work, the most common
output is firm specific and hence kept private in the form of a report or product and
process designs. However, it is noteworthy that 15% of projects have published, or plan

> 200 employees

100%

ro

Interaction with the universities is normally a strong characteristic of research and
technology organisations and is realised through co-publications, joint PhD supervision
or PhD placement, and part-time employment of research and technology organisation
staff as university teachers. Fraunhofer is so tightly linked to the university sector that the
directors of its institutes practise as professors at a nearby university, similarly bringing a
flow of PhD workers and recruits to the Fraunhofer institutes, who typically spend some
years there before moving to industry. While universities and research and technology
organisations have quite distinct roles in the innovation system, the overlap is increasing,
partly due to the changing nature of R&D and partly due to the increasing pressures on
universities to do applied research.

50-200 employees

< 50 employees

Ag

• Proximity an advantage—especially when
significant R&D projects are done together with an
institute

Figure 29b Income mix of Danish research and technology organisations (Arnold et al.
2010)
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The impact of research and technology organisations

to 86%.

Against this backdrop, it is interesting to see what the impacts of research and technology
organisations are. A sophisticated study of the impacts of Federation of Information
and Technology (FEDIT) projects in Spain, based on 309 responses, found the following
(Modrego et al. 2009):

•

•

57% thought that a VTT project had promoted networking.

Technical impacts—collaboration with research and technology organisations has
had a positive influence primarily on new and improved products but also on new and
improved processes.

•

57% confirmed that new products, services or processes were created.

•

54% reported that competitiveness had been improved.

Economic impacts—collaboration with research and technology organisations
resulted in increased turnover (on average by 4% on an annualised basis), profits
(before taxes) and number of clients, for a considerable number of businesses. It also
enhanced the productivity and exports of some and reduced production costs.

•

49% believed that a VTT project had contributed positively towards the opening up of
new business opportunities.

•

46% said that a VTT project had complemented their marketing efforts.

•

30% reported that a whole new technology was adopted.

•

Impact on human resources—collaboration had a positive impact on learning and
staff training and also enhanced intra-firm collaboration, knowledge sharing and
problem-solving.
Impact on firms’ strategy—collaboration improved firms’ understanding of the
market as well as their capacity to define and plan innovative activities.

•

Impact on information management—collaboration improved the selection of
information systems and software by firms and the relations between the R&D and
other departments.

•

Impact on relations with the environment—collaboration considerably enhanced
the use of both knowledge from external sources (e.g. universities, research
organisations, R&D companies and consultants) by firms and information on public
funding schemes available for innovative activities.

•

Satisfaction from, and value added of, collaboration—the overwhelming
majority of firms are sufficiently or very satisfied with collaboration. Collaboration, in
their opinion, expedited the completion of projects and permitted firms to successfully
carry out more ambitious projects.

To this can be added to the findings from the recent VTT impact survey (Taloustutkimus
2009):
•

92% of the respondents to VTT’s customer survey reported that their

knowledge base and expertise had improved.
•

300% (TNO 2006)

•

600% (SWIFT 2009)

•

2500% (ACR 2010)

•

‘very high’(Modrego 2009; Taloustutkimus 2009)

•

Approximately 400% (estimation by the author compensating for differences in
methodology and scope in the different studies; Arnold et al. 2010; Oxford Economics
2008).

S Y S T E M

•

•

I N N O V A T I O N

Impacts on intangible assets—these types of impacts are important as a firm’s
competitiveness increasingly depends on intangibles—which are difficult to measure.

Several studies have tried to estimate the return from publicly funded research in
research and technology organisations. They all found that the return is higher than from
universities, although both are needed. The ROI varies considerably depending on the
methodology, assumptions and definitions used, but here is a representative sample:

S T A T E

•

T H E

Impact on investments—overall, collaboration contributed to increased investments
by individual companies in internal and external R&D as well as in outsourcing
innovation and IT infrastructure.

I N

•

A C T O R S

•

research and development work.
T H E

•

60% believed that a VTT project had sped up or otherwise improved

The most reliable one is probably the Oxford Economics study. No matter how we look
at these numbers it is clear that the ROI from research and technology organisations is
around 10 times the ROI from universities. This clearly shows the very important role of
the research and technology organisations in an innovation system. It is essential that this
high return on public investment is fully utilised by designing the funding mechanisms
accordingly (Boldt-Christmas et al. 2007).
R44 RECOMMENDATION:
Establish monthly briefings on emerging technology-based opportunities with
practical examples, probable timelines and potential impacts on key industry sectors.
The briefing program and provider selection are to be managed by DMITRE, but the
provider needs to be a public research and technology organisation or applicationoriented university institute.

67% had already commercially utilised the results of their VTT project

or expect to do so within the next three years—for international customers this increased
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R45 RECOMMENDATION:

If this is then combined with regulation (the impact of which varies highly across
industries) and cluster policies, the innovation behaviour of almost all firms can be
impacted as compared with about one third for the supply-side tools combined.

T H E

In South Australia, it is clear that when firms are dependent on the government’s good
will and the ensuing opportunities that also benefit the firm, achieving the outcome of
establishing these firms as private-sector lead customers is absolutely feasible and, as
has been shown, very beneficial for the industrial landscape. Examples of such firms are:
BHP Billiton (see the discussion in the next section), SA Water, potential suppliers to large
infrastructure projects, defence or other public procurements.

S T A T E
I N N O V A T I O N

Radical technology-based innovations are defined by O’Connor et al. (2001) as ‘an
innovation that is viewed within the firm to have the potential to offer unprecedented
performance features, or embody familiar features that offer the potential for five-totenfold improvements in performance or at least a 30% reduction in cost’.

I N

The radical innovation process on the firm level, initiated by a technology push,
differs in many ways from the orderly incremental innovation process. The role and
form of customer interaction for one, varies significantly according to innovation type
(Vercauteren 2004). It is clear that incremental innovations tend to be customer driven,
but customer involvement in the commercialisation of breakthroughs is much more
contested (Christensen 1997). Nevertheless, several case studies and previous research
demonstrate the potential value of lead-customer input for the commercialisation of
radical technologies (Jolly 1997).

Kaiser & Kripp(2010) assert (based on EU data) that new demands from private-sector
customers are an important driver of innovation for around half of firms. This number
taken together with the discussion above around public procurement means that by
combining public-sector procurement as a demand-side policy tool for industry, innovation
and research policy with demand from sophisticated resource-rich firms that the
government can influence, will reach and influence the innovation behaviour of two thirds
of all firms—a rather impressive number.

A C T O R S

Lead customers

T H E

DMITRE to ensure there is a local presence of national and international public
research and technology organisations, with local research-executing activities.

Georghiou (2007) within the framework of public procurement. The effectiveness of
public procurement used in this way has been demonstrated theoretically by Wiederhold
(2009), using statistical data by Slavtchev& Wiederhold (2011) and using empirical data by
Aschhoff& Sofka (2008) (see the section on procurement earlier in this report).

It is essential that a structured approach for achieving the desired outcomes is put in place.

Based on von Hippel (1986) lead users can be described as:
customers who are among the first to adopt a technological innovation

•

users who benefit significantly from a technological innovation, meaning that
adoption results in a significant reduction in their costs or a significant improvement in
performance, both natural inferences of the new technology involved

•

users of substitute or complementary products or technologies, as they are potential
customers for the technological application under development.

Lead customers not only benefit significantly because of the newness of the technological
breakthrough. Being among the first to adopt the new technology also means a better
chance of being able to fully enjoy the offered benefit, before its value erodes in the
marketplace.
Most studies of the lead user concept and supplier-lead user interaction take the
perspective that the lead user interaction is initiated by the supplier (see e.g. Arnold et al.
2010; Day 2002; Kanter 1997; Leonard & Rayport 1997; Lynn et al. 1996; Mascitelli 2000;
McDermott 1999; McDermott &Connor 2002; Moriarty & Kosnik 1989; O’Connor 1998;
O’Connor et al. 2001; Stump et al. 2002; Teece 1998; Thomke 2001; Vercauteren 2004;
Veryzer 1998).
From the policy domain we are more interested in the innovation effect when the
lead user initiates the interaction. The importance of lead users or lead customers in
driving innovation has been discussed by Edler (2007); Edler Z& Georghiou (2007) and
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R47 RECOMMENDATION:
DMITRE to identify existing potential private sector lead customers and a process by
which future potential private-sector lead users can be identified.

S Y S T E M

•

R48 RECOMMENDATION:
DMITRE to articulate objectives for these identified potential private sector lead
users. These objectives are to be an integral part of the integrated industry,
innovation and research policy.

Endowment-based clusters
Groupings of related suppliers of inputs, services, equipment and expertise have led to
the formation of mature clusters such as the Finnish Forestry Cluster, and Latin America’s
emerging clusters around oilseed (Argentina) and mining (Chile). Ramos (1998) suggests
that the capacity of regions rich in endowment-based resources to reduce their reliance
on the export of raw materials is through the development of home-grown suppliers and
supporting institutions such as research and education.
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The benefits of clusters have been discussed earlier in this document and will not be
repeated.

Processing and export activities are initiated, and a start is made on import
substitution, with local production of some inputs and equipment.

Phase 3:

A cluster begins to export some of the goods and services that it originally
began to produce for import substitution purposes.

Phase 4:

All types of goods and services are produced locally and are exported, and a
trade balance is struck between imports and exports.

Exploration
services and
contracting

Mine-site
services and
contracting

Equipment and service
Suppliers (camps,
aircraft, trucks, linecutting, claim staking,
prospectin, analytical)

Construction (building,
surface facilities)

Specialised technology
services (geological,
geophysical &
geochemical surveys,
diamond drilling,
remote-sensing)

Mining Services
(surface, underground)
Equipment (vehicles,
mining equipment and
supplies)

Metal
Smelting

Metal
Refining

Metal
Trading

Nonmetals
Processing

Nonmetals
Marketing

Non-metals
Distribution

Specialised technical
and other services
(e.g. transportation,
metallurgy, material
science, materials
handling)

Metal
Marketing

Metal
Distribution

Other End Users (e.g.
construction, chemical,
pharmaceutical, other
manufacturing)

Business Services
(e.g. marketing, sales,
accounting, stock
brokerage, insurance
and risk management)

S T A T E

Specialised services
(drilling, blasting,
engineering, analytical,
metallurgical,
environmental,
management,
accounting, HR)

I N N O V A T I O N

Specialised Institutions and Associations (e.g. Academic Institutions, Training Centres, Industry Associations, Financial Institutions, Mines and Aggregates
Safety and Health Association, Environmental non-governmental organisations, Sudbury Development Corporation, Ontario Mining Associations, etc.)

Figure 30a Ontario’s mineral industry cluster
The Figure 30b shows the mineral industry cluster and its linkages. The diagram design is
adapted by Singh et al. (2009) from Ramos (1998), with content from the Ontario Ministry
of Northern Development and Mines.

S Y S T E M

The experiences of developed economies such as Sweden, Finland and the US suggest
that promoting clusters of related and supporting industries, such as manufacturers and
suppliers of goods and services, can assist in achieving sustained growth. Examples of
successful clusters that grew out of and around natural resources demonstrate that there
are numerous possibilities for catalysing economic potential. Many of today’s developed
countries have used natural resources as a platform to develop clusters of related and
supporting industries, services and products, which in turn create local employment,
increase revenue, and attract investment. There is a general consensus that sustainable
economic growth is indispensible to all forms of human progress (i.e. health, education,
infrastructure). The wealth created by economic diversification can be used to invest in
promoting environmental best practices, sharing benefits and to support the distribution
of wealth close to resource areas (Singh & Evans 2009).

Mineral
development,
production and
rehabilitation

T H E

Phase 2:

Mineral
Exploration

Metal Fabrication
Industries & End
Users (e.g. aerospace,
automotive, etc.)

Downstream

I N

Natural resources are extracted and exported with minimal local processing.
Machinery and equipment are imported.

Upstream

A C T O R S

Phase 1:

End Users

Venture/equity/
other financing

T H E

Provided that appropriate public policy frameworks are in place, there are four phases
through which nations and regions develop strategies to transition from the simple export
of low-value raw materials to higher-value activities, and achieve prosperity (Ramos 1998):

Venture capital
financing

Endowment-based cluster examples
Mineral industry cluster: Ontario
The Figure 30a shows a schematic view of the mineral industry cluster in Ontario. The
diagram design is adapted from Porter (1998), with content from the Ontario Ministry of
Northern Development and Mines.
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BACKWARD LINKAGES

COMPARATIVE NATURAL
ADVANTAGE

2M
 achinery and equipment
For exploration
(geochemistry, geophysics)

SIDE LINKAGES
Related Activities
Electricity generation

Marketing

Transportaion (road, rail,
water)

4 Further downstream
uses of products
e.g. use of metals in
automotive, aerospace,
petrochemical industries;
pharmaceuticals,
electronics, jewelry, etc.

By-products (e.g. sulphuric
acid)

4 Stable regulatory regime

Figure 30b Ontario’s mineral industry cluster: linkages
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Figure 30c Ontario’s mineral industry cluster: key building blocks
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IT industry

Retail Trade

Machine industry

Research, Education

Printers

Construction industry

Packaging industry

Pulp and paper
industry, sawmills

Transport services

Transport industry

Consultants

Wood industry

Chemical industry

Forestry

Energy

S Y S T E M

Figure 30c shows the key building blocks of the mineral industry cluster. The diagram
design is adapted from Cluster Navigator Ltd. By Singh et al. (2009) with content
developed by Ontario Ministry of Northern Development and Mines.

The forestry industry cluster consists of a forestry and forestry products industry,
businesses, suppliers, packaging and processing industries, and university and research
institutes and services including engineering, IT, chemicals and logistics. The forestry
industry cluster makes a significant contribution to Sweden’s economy.

I N N O V A T I O N

Environmental industries
(mining, mineral processing)

R
 esearch and analytical
services

3 Non-Metals
Stone products (e.g.
dimension stone), salt,
diamonds, etc.

To see the breadth and diversity possible within a cluster of this nature the example of the
Swedish forestry industry cluster can be used.

S T A T E

Logistics (e.g. food, fuel,
accommodation, etc.)

Various degrees of
refining, alloying, etc
(e.g. iron to steel, steel to
stainless steel, other iron
alloys, etc.)

Forest industry cluster: Sweden

T H E

Process automation

3S
 pecialised Services
Consultancy and
professional services for
exploration, geology,
geophysics, engineering,
metallurgy, materials
science, environmental
reclamation

2 Metals
e.g. gold, copper, zinc,
iron, etc.

I N

F or advanced exploration,
development and
production (heavy and
underground machinery,
ore processing, milling,
metallurgical extraction,
environmental protection)

1 Unprocessed Ore
Rock which can be mined
at a profit

A C T O R S

Provincial geology with high
mineral potential in both
north (primarily metals, also
stone and diamonds) and
south (primarily non-metals,
such as salt and stone
products)

Figures 30 a, b, and c together provide a perspective on possible cluster relationships,
linkages, and opportunities for value-added products, services, and technologies. They are
the local adaptations of generally applicable cluster representations and can form the basis
for a detailed mapping of opportunities that exist within South Australia as a consequence
of the mining boom.

T H E

1S
 pecial inputs
Chemical inputs (for use
in milling, smelting and
refining of metals)

FORWARD LINKAGES

Figure 31 Sweden’s forestry industry cluster
In 2004 the forestry industry accounted for 12% of the country’s exports, 20% to 25%
of its industrial investments, and 3% of GDP. The forestry industry cluster is one of the
best examples of how a renewable natural resource, such as forest timber, can create
wealth for a nation by striking a balance between environmental stewardship, economic
sustainability, and social wellbeing. Because the forestry and forestry products industries
are dispersed throughout the country, they are of great importance to Sweden’s regional
economies, indicating progress in overcoming the limitations of physical clusters. The
industry includes sawmills and pulp and paper mills in 250 towns and villages, often in
areas where other types of employment are scarce. In many cases, these mills are essential
for the maintenance of a variety of service functions in these sparsely populated rural
areas.

Marine and petroleum clusters: Norway
The Norwegian marine and petroleum clusters provide a good description of how to build
a cluster of this nature. Norway accounts for 10% of the world’s seaborne transportation.
Its support industries and internal suppliers are the main reason for this success. This
cluster includes the maritime transport industry, fisheries, and shipyards that can build
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the most highly specialised tankers. These enterprises produce and export machinery and
equipment for fishing and ship-building industries on an international scale (Porter 1998).
The Norwegian maritime cluster consists of:

•

shipbuilding and repair yards

•

ship’s gear manufacturers

•

shipbrokers

•

ship finance institutions

•

the Oslo Stock Exchange

•

maritime education

•

national authorities

Ship
classification
societies

Maritime
education

Norway’s
Maritime
Cluster

The Oslo
Stock
Exchange

Shipowners
& ship
managers

Marine insurance
companies

Ship
building &
repair yards

Figure 32 Norway’s maritime cluser
The Norwegian petroleum cluster is a fantastic success story created by government
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Subsea
Fabrication
& Package
suppliers

Drilling,
Downhole &
Well
services

Marine
systems
&
Mechanical
equipment

Systems &
Equipment
Seismic
Models &
Equipment

Environmental
Protection
Decommissioning
& Emission
and Carbon
Mgmt.

Logistics
&
Transport

R&D, Consulting, Training and Financing

Figure 33 Norway’s petroleum cluster

Ship finance
institutions
Maritime
software
producers
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&
Modifications

S Y S T E M

Shipbrokers

E, I&T

System
Integrators
Product
Suppliers

Maritime R&D
institutions

R&D Consulting,
Service
Training and
Companies
Financing

maritine software producers.

National
Ship’s gear authorities
manufacturers

Oil
Companies

maritime research and development institutions

Operations

Project
management
&
Engineering

Main
Contractors

•

Drilling

Decommissioning

I N N O V A T I O N

marine insurance companies

Operations

S T A T E

•

Reservoir

Field Development

T H E

ship classification societies

Exploration Drilling

I N

Safety Chain

Value Chain

•

•

A C T O R S

shipowners and ship managers

T H E

•

intervention on boundary conditions. Over the last decade the Norwegian petroleum
sector’s international turnover has tripled and its growth is continuing to increase. A newly
released report on internationalisation shows Norwegian companies as global market
leaders in subsea and drilling equipment as well as floating production and supply services.
The latest 108 page report summarises the achievements of the suppliers within the
Norwegian petroleum cluster and studies the strategies and results of eight sub-clusters in
particular. The principle composition of the cluster is outlined in Figure 33.

A contextual study: the mineral industry cluster in
Ontario
For context the best cluster to study is the Ontario mineral industry cluster. Mining has
many important links to other industries and sectors in the economy including geology,
geophysics, geochemistry, remote sensing, technology, mine construction, legal services,
banking, transportation, construction and environmental management. Together these
constitute a cluster of mining-related industries and organisations. The Ontario Mineral
Industry Cluster (http://www.omicc.ca) includes exploration companies, major mine
operators, suppliers, financial institutions, education and training centres, research and
development institutions, trade associations and other allied industries. It contributes to
the wealth-creation and wellbeing of communities, especially of those in close proximity
to the natural resource base, and provides opportunities to develop and export value-
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added products and services in highly efficient and advanced environmental, recycling,
and rehabilitation technologies, just to name a few (Singh 2005). More information can be
found at http://www.omicc.ca/about.php.

Environmental stewardship is taken seriously by both industry and government,
as evidenced by the Rehabilitated Mine Site Repository (http://www.omicc.ca/
rehabilitatedsites.php). The mining industry recognises that in addition to its environmental
responsibility, it also has social and economic responsibilities. These three areas of
responsibility are the pillars of the right to operate in Ontario.

I N
T H E
S T A T E

R34 RECOMMENDATION:
Develop and execute a policy around building a mining cluster centred on BHP
Billiton. This is to be worked out in operational detail and implemented while the
state still has leverage. The detail is to be worked out by a working group involving
the key stakeholders drawing on the Ontario and Norwegian examples above.

I N N O V A T I O N

The dispersal of mining activities has created employment and growth opportunities
throughout the province. The City of Toronto is a major North American centre for
business expertise. The Toronto Stock Exchange (TSX) and the TSX Venture Exchange
are home to approximately 3,600 issuers with a market capitalisation in excess of C$1.5
trillion. Some 1,200 of the TSX issuers are mining exploration companies. This global
mining franchise promotes economic development in Ontario and supports a wide range
of highly skilled, high paying jobs.

A C T O R S

Regional offices of major mining companies, such as Xstrata Nickel and Vale Inco, are
located around the Sudbury copper-nickel mines, and the mining industry is the main
regional employer of aboriginal people. Exploration and mine development projects
provide business and employment opportunities, especially to the remote communities in
northern Ontario. For example, De Beers Canada’s Victor Mine near Attawapiskat, James
Bay, Ontario, has made the City of Timmins a major procurement centre for this almost
C$1 billion capital project (Ontario Mining Association 2006).

De Beers is committed to the concept of sustainable development and we
intend to go to all lengths possible, not simply to comply with legislation,
but practice proper environment management and continue open
communication with the governments, employees, local communities and
the public. (Ontario Mining Association 2006)

T H E

The minerals industry in Ontario has transformed itself into a modern, innovative and
highly technologically intensive cluster of related industries, organisations, and businesses.
Jobs in the mining industry have been, and continue to be, among the highest paid of all
industries in Ontario, and productivity, as measured by GDP per hour per capita, is more
than 50% above the all-industry average (Ontario Mining Association 2006).

operations, and is committed to sustainable development, as noted by Jeremy Wyeth, Vice
President, Victor Project:

S Y S T E M

A vibrant cluster of related and supporting industries has emerged in the Sudbury-North
Bay-Timmins triangle. These companies provide specialised equipment, services, and
expertise to the local market, as well as exporting equipment and services to other mining
jurisdictions around the world (Singh 2005).
A critical mass of research organisations works closely with industry to conduct applied
research for the development of new services and breakthrough technologies, which gives
the local minerals industry a competitive advantage. Similarly, throughout Ontario, colleges
and universities offer specialised education and training programs ranging from mining
technology to satellite imagery. A Federated School of Mines, a centre that provides
specialised education and training and a single-point access, meets the needs of industry’s
increasing demand for a highly trained workforce.
The Ontario government, in collaboration with the mining industry, is proactively and
constantly striving to clean up environmental legacy issues of the past. Their aim is to
improve the way the industry operates: to leave less of a mark on the land in future,
to prevent pollution, reduce energy consumption, and encourage the greater recycling
of metals. The mining industry in Ontario also makes a significant investment in
environmental protection and improvement. There is an increased awareness of the need
to mitigate environmental impacts and corporate social responsibility is taken seriously
by all involved—government, communities, and the mineral industry. The mining and
minerals industry in Ontario takes proactive steps to build capacity in their communities
and provide business and employment opportunities. For example, De Beers Canada
Inc. has taken concerted positive steps to reach out and employ aboriginal people in its
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Endnotes

An economic model is a simplified
construct designed to illustrate a complex reality and as such it is essential
that von Clausewitz’s (1873) insightful
quote is kept in mind at all times: ‘All
positive results of theoretical inquiry,
all principles, rules, and methods, are
the more wanting in generality and
positive truth the more they become
positive doctrine. They exist to offer
themselves for use as required, and it
must always be left for judgment to
decide whether they are suitable or
not. Such results of theory must never
be used in criticism as rules or norms
for a standard, but in the same way
as the person acting should use them,
that is, merely as aids to judgment’.
2

Non-traded goods: goods consumed,
or services provided in the location
in which they were produced, e.g. a
restaurant meal or a haircut.
3

Traded goods: goods or services
that can be transported and sold in a
different location, e.g. manufactured
products.
4

The concept of comparative advantage was introduced by David Ricardo
in his 1817 book On the principles of
political economy and taxation
5

http://economistsview.typepad.com/
economistsview/2011/08/rodrik-themanufacturing-imperative.html
6

An illustrative example is a running
race with four competitors who run
at different speeds: 1km/h (resources),
3km/h (non-traded goods), 15km/h
(domestic manufacturing) and 15km/h
(foreign manufacturing). After 1 hour
of running we remove domestic manufacturing for 15 minutes (the length
of time during which we allow our
manufacturing sector to decline) whilst
foreign manufacturing continues to
run. When we allow domestic manufacturing to re-join the competition, it
will never be able to catch up to the
leader and as a consequence it is likely
that it will withdraw.
7
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Organisation for Economic Cooperation and Development’s structural
analysis database
8

For more on this and the practical
management of this see e.g. Pike, S,
and Roos, G, 2004, ‘Mathematics and
Modern Business Management’, Journal of Intellectual Capital, Vol. 5, no. 2,
pp. 243–256.
9

clean and dirty patents to be matched
to patent holders, each of which has
its own history of clean-versus-dirty
patenting. One can thus relate the
current flows of clean-versus-dirty
patenting to the stock of clean-versusdirty patents accumulated by the
corresponding innovator, to determine
if there is path dependence.

the manufacturing sector. For example,
the following table compares the share
of resource based manufacturing (Food
& Beverages and Primary Metals) with
‘traditional’ manufacturing.
SA manufacturing
turnover by broad
group

IBISWORLD
%

ABS %

52.4

38.0

• Machinery &
Equipment

25.2

40.1

• Rest of
Manufacturing

22.4

21.9

See e.g. the findings by Bruneel, J,
D’Este, P, Neely, A and Salter, A, 2009,
The search for talent and technology:
examining the attitudes of EPSRC
industrial collaborators towards universities, Advanced Institute of Management Research, London.
24

E N D N O T E S

Roos, G and Pike, S 2011 ‘The relationship between university research
and firm innovation’, Chapter 3 in
E Evans, R Burritt & J Guthrie (eds),
Bridging the gap between academic
accounting research and professional
practice, The Institute of Chartered
Accountants in Australia & Centre for
Accounting, Governance and Sustainability, University of South Australia,
Adelaide, pp. 31–50.
1

• Food & Beverages

Too often, individual policy instruments are designed and implemented
in isolation. The idea of ideal policymixes is an ex post construct to make
sense of complexities rather than a
principle of conscious policy design.
However, the bottlenecks for the
demand for, and diffusion of, innovations are different, more numerous and
often less obvious than those for the
supply side (awareness, absorptive capacities etc.). Thus, the design of policy
initiatives must include an analysis of
potentials and bottlenecks and ensure
that all complementary instruments
are designed that are needed to tackle
restrictions. Individual instruments
are not enough. Needless to stress
that a pull from demand should be
accompanied by supply-side measures
whenever indigenous potential appears
sufficient to meet the forefront demand in the long run. (Edler, J, 2009,
‘Demand policies for innovation in EU
CEE countries’, Manchester Business
School Working Paper no. 579, The
University of Manchester).
16

For more on this and a detailed real
example see e.g. Fletcher, A, Guthrie,
J, Steane, P, Roos, G, and Pike S, 2003,
‘Mapping stakeholder perceptions for
a third sector organization’, Journal of
Intellectual Capital, Vol. 4, no. 4, pp.
505–527 &Pike, S, and Roos G, 2006,
‘The use of performance data in service
design: the case of afast-food chain’,
paper presented to the 5th international conference on theory and practice in
performance measurement and management, theme: measuring different
dimensions of performance, practical
application, London, 25–28 July.
10

For more on this see e.g. Roos, G,
Pike, S, and Fernström, L, 2006, Managing intellectual capital in practice,
Butterworth-Heinemann, an imprint of
Elsevier, USA.
11

For a practical example of this see
e.g. Fernström, L, and Roos G, 2004,
‘Differences in value creating logics
and their managerial consequences
- the case of authors, publishers and
printers’,International Journal of the
Book, Vol. 1, pp. 493–506.
12

An interesting discussion around
these issues in the mobile operator
context can be found in Peppard, J.and
Rylander, A, 2006, ‘From value chain
to value network: insights for mobile
operators, European Management
Journal, Vol. 24, no. 2.
13

For more on this see e.g. Roos, G,
Pike, S, and Fernström, L, 2006,‘Managing intellectual capital in practice’,
Butterworth-Heinemann, an imprint of
Elsevier, USA.
14

The data, from the European Patent
Office’s World Patent Statistical Database, is annual and covers 80 countries
from 1978 to 2007. The dataset
covers about 12,000 patents in ‘clean’
technologies (eg electric vehicles,
hybrid vehicles, fuel cells) and about
36,000 patents in ‘dirty’ technologies
related to development of combustion
engines. The database also reports the
names of patent applicants and allows
15
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The Swedish micro-to-macro model
(MOSES) is used to show how complex
economic behaviour emerges from
interacting, rational agents. In essence,
it demonstrates how individual firm
decisions interact to affect macro
behaviour and how the behaviour of
the total system impacts micro units
(firms). The model can be used to
explain why governments have difficulty predicting the reactions of the
economy to policy changes.
17

Private non-profit or non-government organisations, social movements,
volunteer groups, cooperatives, etc.

• Primary Metals
‘Traditional’
manufacturing
• Textiles, Clothing
and Footwear (TCF)
• Plastics
• Fabricated Metals
• Transport
Equipment

Source: Australian Manufacturing
Workers’ Union SA Branch
As may be seen, ‘traditional’ manufacturing still accounts for the bulk of SA’s
manufacturing turnover, despite the
restructuring of the industry in recent
years. In the case of the manufacturing workforce this factor is even more
pronounced with ‘traditional’ manufacturing accounting for nearly 47%
(ABS Cat. 8159.0) of all jobs across the
sector.
This section draws heavily on Roos,
G and Pike, S, 2011, The relationship
between university research and firm
innovation, Chapter 3 in Evans, E,
Burritt, R and Guthrie, J (eds), Bridging
the gap between academic accounting research and professional practice,
The Institute of Chartered Accountants
in Australia & Centre for Accounting,
Governance and Sustainability at University of South Australia, pp. 31–50.
21

18

22

The community at large—reached
via, for example, different types of
social media.

23

19

There are two primary sources of
data available on manufacturing in
South Australia. One is the ABS, the
other is IBIS World. There is some
debate about how well the two data
sources reflect the current situation in
20

Capable here refers to the ability to
absorb and deploy the knowledge. This
is also valid for public policy organisations.
Betts, J and Lee, CWB, 2005, ‘Universities as drivers of regional and national innovation: an assessment of the
linkages from universities to innovation
and economic growth’, in Beach, CM,
Boadway, RW and McInnis, RM, (eds),
Higher Education in Canada, McGillQueen’s University Press, Montreal and
Kingston, pp. 113–157.
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Appendices
A P P E N D I C E S

Appendix A: Overview of the Industry Sectors in South
Australia25
Industry

Industry Definition

Revenue
2011 (bn)

Average
annual
growth
rate past 5
years

Forecasted
Annual
Growth
Rate
for the
coming5
years

Profit
2011 (m)

Export
Value
2011 (m)

Numberof
Businesses

Share in
South
Australia

Life Cycle
Stage

Capital
Intensity

Industry
Assistance

Concentration
Level

Regulation
Level

Technology
Change

Barriersto
Entry

Industry
Globalisation

Competition Level

Life Cycle Stage [comments]

Key Success Factors

Average
Profit

Average
WageCost
asshareof
[TotalCost
+ Profit]

Basis of Competition

PoultryProcessing

Companies in this industry
process live poultry (including chickens, ducks and
turkeys) into cuts and valueadded products. This industry
begins where live poultry
is purchased for processing
(usually aged between
five and eight weeks) and
includes abattoir operation,
dressing, frozen poultry
manufacturing, poultry meat
manufacturing and poultry
packing. The industry ends
at the initial point of sale of
poultry products.

$0.38

-0.1%

0.5%

$7.7

$4.2

20

8%

Mature

Medium

Low

High

Medium

Medium

Medium

Low

Medium

• The number of firms has
been declining due to
industry consolidation

Guaranteed supply of key inputs
A guaranteed number of poultry to be processed is vital to avoid under-production and supply.
Automation – reduces costs, particularly those associated with labour
Having an automated processing system is important for processors so they can compete on price and produce
greater quantities of poultry meat.
Production of goods currently favoured by the market
The development of value-added or more processed poultry products are strong growth areas for poultry
consumption.
Establishment of brand names
The top two, dominant poultry processors in the industry have strong brands and branding can help create
consumer loyalty and perceptions of quality and reliability.
Upstream vertical integration (ownership links)
The more backward integration a company has, the better they can control the quantity and quality of inputs.
Accessibility to consumers/users
The more forward linkages a firm has, the better they can control the wholesale/retail phase of their product,
including supply contracts.
Use of specialist equipment or facilities
The level of technology adopted improves product quality and quantity, such as value-adding technology.

2%

19.5%

Price Branding
Product Innovation
Quality
Niche segment focus (organic,
Environmental, Halal)
Substitution (of seafood,
meat etc)

The Meat Processing industry
consists of businesses mainly
engaged in slaughtering
livestock (except poultry),
boning, freezing, preserving
or packing meat (except
poultry), canning meat
(except bacon or ham),
manufacturing meals from
abattoir by-products (except
from products of poultry
slaughtering), or rendering
lard or tallow.

$0.69

Automation – reduces costs, particularly those associated with labour
Automated processes in meat processing reduce labour costs and can increase quality.
Production of goods currently favoured by the market
This reflects the extent to which a firm is able to adapt its products to satisfy changing consumer expectations.
Processors need to be able to identify consumer requirements and offer meat products to match those requirements.
Economies of scale and scope
Large production and distribution generates cost savings for meat processors. Specifically, economies of scale
result in lower unit manufacturing costs due to mass production.
Having contacts within key markets
It is important to have relationships with export markets and with domestic purchasers such as supermarkets.
Must comply with required product standards
Red meat must meet high quality standards.
Downstream ownership links
Vertical integration allows meat processors to capture cost savings along the supply chain. It also helps ensure
reliability of supply of key inputs.

2.7%

9.9%

Price Quality Product innovation Brand Promotion Industry
accreditation Substitution (of
see food, poultry etc) Customisation for particular markets

This industry includes firms
that primarily manufacture
bacon, ham (including
canned bacon or ham), smallgoods, and other prepared
meat products. Smallgoods
is a term usually referring
to meat products where the
meat has been manufactured
to form a new product such
sausages, salamis, pates, and
dried, roasted and preserved
meat products. Smallgoods
are made from pig meat and
other meats, such as poultry
and beef.

$0.26

Ability to pass on cost increases
The ability to pass on increasing input costs, especially in relation to slaughter animals to downstream consumer
helps reduce volatility caused by shifts in upstream industries and allows processors to maintain profit margins.
Marketing of differentiated products
Firms wish to produce a differentiated product and thereby achieve a price premium.
Establishment of brand names
The ability of the firm to brand their product and thereby achieve a price premium through customer trust and
desire is a key to success.
Supply contracts in place for key inputs
Contracts with suppliers of key inputs, especially livestock, is needed for companies to reduce supply volatility.
Guaranteed supplies at established prices assists in minimising supply costs and assists production planning.
Economies of scale and scope
Large production and distribution operations generate cost savings for smallgoods producers. Attaining such
production efficiencies is desirable as it results in lower unit-manufacturing cost.
Upstream vertical integration (ownership links)
A high degree of integration in the production process is desired by firms as it gives an assured supply of raw
materials.Optimum capacity utilisation
Companies wish to have an optimum level of capacity utilisation achieved on average in the operation, which is
reflected in average unit costs.
Automation
The level of technology employed helps businesses increase product quality and lower production costs,
particularly those associated with labour.

1.4%

13.9%

Price Quality Product range
Distribution Branding Promotion Development of new
products Niche segment focus
(organic, Environmental, Halal)
Substitution (of seafood,
meat etc)

This industry consists of
establishments that grade,
filter and chill fresh liquid
whole milk or cream, or
manufacture, bottle or
carton pasteurised liquid
milk (flavoured, skim, whole),
cream, cultured buttermilk,
sour cream or yoghurt.

$0.44

Market research and understanding
Careful market research and development is crucial in this industry.
Use of specialist equipment or facilities
It is important for food manufacturers to use specialist equipment to ensure food quality and efficient production.
Use of production techniques that add value to base product(s)
Milk and cream processors need to focus on value added products, such as flavoured milk, specialty low-fat
yoghurts and premium cream products, to maintain profit margins.
Ability to alter goods and services produced in favour of market conditions
The ability to alter production to cater to changing consumer tastes is important given the recent market power
of the health conscious consumer.
Economies of scope
The achievement of scope economies through the production and distribution of other beverage products can
be important for success in this industry.
Economies of scale
The major players in this industry take advantage of economies of scale in order to ensure low unit costs.

2.0%

8.0%

Branding Product innovation
and differentiation Changing
consumer dietary concerns
and changing consumer tastes
Substitute products such as
soft drinks, fruit juices and
snack foods Price Product
placement MerchandisingVisual promotions

Meat Processing

Bacon, Ham
and Smallgood
Manufacturing

Milk and Cream
Processing

• There is some development
of new products
• The per capita domestic
consumption of poultry
meat is increasing
• There are continued technical improvements, greater
plant automation and
growing economies of scale

-2.1%

3.3%

$18.7

$434.5

42

5.5%

Mature

Medium

Low

Medium

Medium

Medium

Medium

Medium

Medium

• The industry is increasing in
concentration and rationalising
• There is increasing competition from poultry meat
• The main opportunity for
future growth is expansion
of export markets
• There is slow growth in
domestic per capita consumption

0.5%

3.2%

$3.7

$1.6

17

8.7%

Decline

Medium

Medium

High

Heavy

Medium

Medium

Medium

Medium

• There has been an increase
in acquisitions and rationalisation in the industry
• Product development has
occurred over the past five
years
• Industry value added has
increased at a rate below
GDP growth in Australia
• The number of establishments in the industry is
forecast to decline

8.3%

2.9%

$8.8

$8.3

30

6.6%

Mature

Medium

Low

High

Light

Medium

High

High

Medium

• The number of establishments has been declining
due to industry consolidation and rationalisation
• Per capita consumption of
milk is at mature levels
• There has been a slowdown
in the technology used by
the industry
• The industry is typified by
a saturated market with a
range of well-established
products and producers
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Ice Cream Manufacturing

This industry consists of
establishments that manufacture ice cream or frozen
confectionery.

$0.04

2.3%

2.2%

$2.2

$3.8

6

9.0%

Mature

Medium

High

Medium

Medium

Medium

High

High

• The industry is characterised
by fairly stable products,
brands and ownership
• Per capita consumption
levels of ice cream are
estimated to be stagnant

• Industry value added is
forecast to grow at a slower
rate than Australian GDP
Cheese Manufacturing

This industry includes
companies that manufacture
cheese.

$0.33

1.0%

2.8%

$6.8

$104.0

9

8.0%

Mature

High

High

Heavy

Medium

Medium

High

High

• The industry is characterised
by well-established products and players
• Domestic per capita
consumption of cheese has
stabilised over the past five
years
• Industry growth has been
limited by falling milk
production in Australia
• Participation has been falling alongside an increase in
consolidation activity

Milk Powder
Manufacturing

Butter and
OtherDairyProduct
Manufacturing

FruitandVegetable
Processing

Cooking Oil
and Margarine
Manufacturing

This industry consists of businesses that manufacture milk
powder, as well as milk-based
beverages and baby foods in
powder form.

$0.17

Companies in this industry
primarily manufacture dairy
products other than cheese,
ice cream, milk, and milk
powder, such as butter,
condensed milk, evaporated
milk and other assorted dairy
products. Cheese, ice cream,
milk and milk powder dairy
products are in the Cheese
Manufacturing, Ice Cream
Manufacturing, Milk and
Cream Processing and the
Milk Powder Manufacturing
industries respectively.

$0.17

This industry consists of
companies that bottle, can,
preserve, quick-freeze and
quick-dry fruit and vegetables
(except sun-dried products).
It includes dehydrated
vegetable products, soups,
sauces, pickles and mixed
meat and vegetable or cereal
products. The industry also
includes firms that process
fruit and vegetables.

$0.41

Companies in this industry
manufacture crude vegetable
or marine oils, as well as cake
or meal. Companies in the
industry also refine oil and
blend oil and fats to produce
food items such as margarine,
compound cooking oils or
fats, and blended table or
salad oils.

$0.25

0.3%

1.2%

$2.2

$51.9

7

5.8%

Mature

Medium

High

Heavy

Medium

Medium

High

Medium

• Enterprise numbers have
fallen over the last five years
• There is strong growth in
demand for industry exports
• Only moderate technological development has
occurred recently

2.3%

2.5%

$2.4

$42.6

13

6.7%

Mature

Medium

Medium

High

Heavy

Medium

Medium

High

High

• The market is approaching
maturation domestically,
but there are large growth
opportunities internationally
• There are opportunities
for companies to exploit
niche markets by applying
technology in designing
value-added products
• The number of establishments has been declining
because of industry consolidation and rationalisation

-6.1%

-1.7%

$21.8

$99.7

52

10.4%

Decline

Low

Medium

Medium

Medium

Low

Medium

Medium

• New product introductions
have been limited to niche
segments
• The number of enterprises
and establishments is increasing only slightly
• Competition has limited
price growth in the industry

3.2%

1.9%

$9.9

$34.9

24

11.8%

Decline

Low

Medium

Light

Medium

High

Medium

Medium

• The industry is characterised
by well-established products
• New products have been
introduced in response to
changing consumer preferences
• Technological change in
production processes has
been moderate
• The industry is not attracting significant numbers of
new firms
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5.1%

10.5%

Price Quality Relationship
with downstream industries
Innovation DifferentiationBranding Promotion

Guaranteed supply of key inputs
Access to adequate milk supply is import for cheese manufacturers, especially in states other than Victoria and
Tasmania. Otherwise, operating costs are raised by seasonality of production.
Incorporate long-term sales contracts
Long-term sales contracts are important, either within Australia or with overseas buyers. This helps to ensure a
constant stream of revenue.
Production of premium goods
It is important for cheese manufacturers to maintain consistently high-quality products, with high value added
and consequently high margins.
Marketing of differentiated products
Product differentiation of different types of cheese and packaging is important to be successful in this industry.
Use of specialist equipment or facilities
The use of new technology will help improve quality, and will facilitate frequent product innovation.
Economies of scale
Scale of operations and the level of capacity utilised by cheese manufacturers are import for success in this
industry.

2.1%

8.3%

Production costsProduct differentiation Innovation Price

Guaranteed supply of key inputs
Access to adequate milk supplies (especially in states other than Victoria and Tasmania) are essential to success,
otherwise operating costs are raised by the seasonality of production.
Economies of scale
Economies of scale in production will help generate significant cost savings for milk powder manufacturers.
Incorporating long-term sales contracts
Contracts with wholesalers, supermarket chains and overseas buyers will ensure future financial viability for milk
powder manufacturers.
Use of production techniques that add value
To maintain favourable profit margins, milk powder manufacturers need to focus on value added products such
as specialty low-fat or fat-free milk powders.
Specialist equipment or facilities
The level of new technology adopted by milk powder manufacturers will contribute to the quality of final
products.

1.3%

10.2%

Price Quality Innovation
Differentiation of products
based on nutrient and fat
content, specialty varieties
branding Establishing overseas contacts in the global
Dairy sector Securing supply
contracts Branding Access
to land, water, labour and
other agricultural resources

Guaranteed supply of key inputs
Access to adequate milk supplies (especially in states other than Victoria and Tasmania) is vital, otherwise
operating costs are raised by seasonality of production.
Marketing of differentiated products
Product differentiation, in particular types of butter and packaging, is an important key success factor.
Economies of scope
Firms must have the ability to produce a range of dairy and non-dairy products.
Use of specialist equipment or facilities
Firms that adopt specialist equipment may see an improvement in the quality of their products.
Economies of scale
The company’s scale of operation and the level of capacity utilisation are important success factors.
Output is sold under contract – incorporate long-term sales contracts
It is important that the firm has sales contracts, either within Australia or with overseas buyers.

1.4%

8.0%

Price Production costs
Quality Branding Consistency of supply Product
differentiation Innovation
Substitute products Nutrient
content Taste Merchandising
Promotions

Marketing of differentiated products
A diversified range of products enabling high capacity utilisation, rather than seasonal operation, will raise a
firm’s profitability.
Management of seasonal production
Establishing adequate upstream supplies to improve production planning year-round.
Economies of scale
High volumes of production, and thus ability to achieve economies of scale, can lead to lower per unit costs in
processing fruit and vegetables.
Upstream vertical integration (ownership links)
Links with suppliers, either via ownership or through contracts, helps ensure raw materials are readily available.
Development of new products
Product innovation can drive consumer interest and therefore increase sales.
Attractive product presentation
Product presentation generates consumer interest that can in turn drive sales growth.
Ability to alter goods and services in favour of market conditions
Production innovation and the introduction of differentiated products designed to meet particular consumer
requirements are two methods for maintaining consumer interest.
Ability to pass on cost increases
The ability to pass on increasing input costs to downstream consumers will help reduce volatility caused by
shifts in upstream industries and allows processors to maintain profit margins.

5.3%

13.8%

Price Quality Consumer
concerns about health
- introducing products
with reduced sugar and
saltNutritional benefits of
their products Branding
Promotion Advertising
Export markets

Upstream vertical integration (ownership links)
Having both oilseed crushing and refinery operations can result in cost savings throughout the supply chain.
Cargill states that this allows it to reduce storage and handling of oil, thereby increasing quality.
Output is sold under contract – incorporate long-term sales contracts
Contracts with wholesalers and supermarket chains will ensure future financial viability for oil and fat manufacturers.
Economies of scale
Establishing economies of scale in production results in cost savings for oil and fat manufacturers.
Ability to change which market the firm operates in
The ability to switch markets can increase a company’s income. For example, protein meal is a by-product of oil
production, and is used as an ingredient in livestock feed.
Establishment of export markets
The establishment of links with customers overseas reduces the industry’s reliance on demand in the domestic
market and creates new opportunities for sales growth.
Production of goods currently favoured by the market
Industry operators note the importance of innovation and the introduction of new products is a key success
factor in this industry.

4.0%

6.3%

Distribution relationships
with downstream retailersAbility to supply supermarket
chains with low-cost products
Price Product innovationProduct attributes BrandingPromotion Presentation and
packaging
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• There has been some
degree of rationalisation
and restructuring occurring
in the industry

Ability to adapt to change
A key factor to industry success is the ability to anticipate and respond to changes in consumer preferences.
Product differentiation
Product differentiation is one of the most important factors in maintaining a firm’s market share and increasing
its net sales revenue. The primary goal here is to attempt to reduce the directness of competition.
Supply contracts in place for key inputs
Reliable contracts with suppliers of key raw materials such as milk and sugar help companies considerably
reduce supply volatility. Guaranteed supplies at fixed prices minimise supply costs and aid production planning.
Ability to pass on cost increases
Given the volatility of commodity and energy prices, the ability of producers to pass on unexpected cost
increases down the supply chain is vital for companies to maintain profitability.
Economies of scale & scope
The scale and breadth of production is important for a firm’s success in market share because it largely determines marginal costs while also affecting the volume a producer can supply.
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Flour and Starch
Manufacturing

This industry mills flour
(except rice flour) and manufactures cereal starch, gluten,
starch sugars and arrowroot.

$0.11

7.5%

2.8%

$4.3

$15.5

3

4.4%

Mature

High

Medium

High

Medium

Low

High

Medium

High

• Product innovation has
been limited in the industry
• Per capita consumption of
flour and starch products
has increased over the past
five years

Cereal Food
and Baking Mix
Manufacturing

Bread Manufacturing

Cake and Pastry
Manufacturing

The Cereal Food and Baking
Mix Manufacturing industry
consists of establishments
that manufacture prepared
cereal breakfast foods, pasta,
milled rice, rice flour, meal
or offal, hulled or shelled
oats, oatmeal for human consumption, self-raising flour,
prepared baking mixes, jelly
crystals or custard powder.

$0.32

This industry consists of
establishments mainly engaged in the manufacturing
of bread, as well as breadcrumbs, bread rolls, fruit
loaves, and leavened bread.
Bread can be leavened by
the addition of baking soda,
baking powder, yeast, or salt
to produce a lighter product.
Unleavened breads are those
prepared without leavening
agents (e.g. flatbreads are
unleavened).

$0.21

This class consists of units
mainly engaged in manufacturing cakes, pastries, pies
or similar bakery products
(including canned or frozen
bakery products).

$0.11

0.8%

2.5%

$21.6

$44.0

30

11.1%

Mature

Medium

Low

Low

Medium

Medium

Medium

Medium

Medium

• New product varieties are
being introduced, though
the pace of innovation has
slowed
• Industry rationalisation
and consolidation has been
increasing
• Industry revenue and IGP
growth has slowed to levels
below or in line with the
overall economy

2.9%

2.2%

$5.3

$1.1

12

7.9%

Mature

Medium

Low

Medium

Medium

Medium

Medium

Medium

High

• The industry is characterised
by well-established products and producers
• Majority of industry
products are typified by a
nearly complete level of
penetration, providing limited growth opportunities
• Producers typically rely on
the same market segments
for their sales

1.7%

2.9%

$7.4

$13.8

17

7.0%

Mature

Medium

Low

Medium

Light

Medium

Low

Medium

Medium

• The industry is populated
with relatively stable products, brands and ownership
• The degree of rationalisation
and restructuring is steadily
increasing
• There has been an increasing degree of import
competition over the past
five years

Biscuit Manufacturing

172

The Biscuit Manufacturing
industry consists of establishments that manufacture biscuits (including unleavened
bread). The term biscuit refers
to any kind of shortened
bread that has been leavened
with soda or baking powder
and is formed into cakes. It
bakes hard and can be of
many varieties including
sweet, savoury or fancy.

$0.00

0.4%

2.9%

$0.0

$0.0
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0

0.0%

Mature

Medium

Low

High

Medium

Medium

Medium

High

Medium

• The industry is characterised
by well established products
and players
• There has been a stable
number of industry participants, with only a marginal
increase in establishments
over the past five years
• There has been extensive
brand diversification,
indicating a stagnant market
with limited growth opportunities

4.0%

7.2%

Distribution relationships
with downstream retailers
Price Quality Product
differentiation Branding
Advertising

Supply contracts in place for key inputs
Contracts with suppliers of key inputs, especially cereal producers, reduce supply volatility. Guaranteed supplies
at established prices assist in minimising supply costs and planning production.
Economies of scale and scope
The scale and breadth of production largely determines marginal costs while also affecting the volume a
producer is able to supply – a key determinant of market share success.
Innovation and differentiation
Production innovation and the introduction of differentiated products designed to meet particular consumer
requirements are two methods for maintaining consumer interest and increasing usage occasions.
Ability to pass on cost increases
The ability to pass on increasing input costs, especially in relation to grain costs, to downstream consumers
helps reduce volatility caused by shifts in upstream industries and allows processors to maintain profit margins.
Ability to adapt to change
Another key factor to industry success is the ability to anticipate, and respond to changes in consumer preferences in a timely manner.
Marketing of differentiated products
Branding is extremely important within certain market segments such as breakfast cereals.

6.8%

14.4%

Price Quality Relationship
with key suppliers. Innovation
and differentiation Branding
and promotion

Control of distribution arrangements
Appropriate distribution arrangements help maintain product quality through the supply chain by reducing the
likelihood of product damage during transit.
Supply contracts in place for key inputs
Contracts with suppliers of raw materials such as flour and yeast reduce supply volatility. Guaranteed supplies at
established prices assists in minimising supply costs and assists production planning.
Economies of scale
Economies of scale enable manufacturers to lower the average costs of production per unit by spreading fixed
costs over greater volumes of production. Cost minimisation is particularly important in generic bread market
segments where price competitiveness
Marketing of differentiated products
Effective marketing helps manufactures capture maximum market share. Moreover, appropriate marketing to
differentiate products avoids cannibalising a company’s core product lines.
Economies of scope
Economies of scope enable a company to modify its production output in response to changing conditions in
various market segments, and can reduce volatility in sales.
Ability to pass on cost increases
The ability to pass on increasing input costs such as flour to the final consumer helps reduce volatility caused by
shifts in upstream industries and helps manufacturers maintain profit margins.

2.5%

20.3%

Price Branding and promotion Innovation Distribution
network The spread of
franchises Demands from
consumers for high-quality,
freshly baked bread

Ability to pass on cost increases
The ability to pass on increasing input costs such as sugar and flour to the final consumer helps reduce volatility
caused by shifts in upstream industries and helps manufacturers maintain profit margins.
Supply contracts in place for key inputs
Contracts with suppliers of raw materials such as flour and yeast reduce supply volatility. Guaranteed supplies at
established prices assists in minimising supply costs and assists production planning.
Economies of scale and scope
The scale and breadth of production largely determines marginal costs while also affecting the volume that a
producer is able to supply – a key determinant of market share success.
Product Differentiation
In an industry that is stagnant and mature, product differentiation is one of the most important factors in
maintaining market share and increasing net sales revenue. The primary goal here is to attempt to reduce the
directness of competition.
Ability to adapt to change
Another key factor to industry success is the ability to anticipate, and respond to changes in consumer preferences in a timely manner.

7.1%

21.5%

Price Quality Relationship
with key suppliers Innovation
and differentiation Branding
and promotion The spread
of franchises Demands from
consumers for high-quality,
freshly baked products

Control of distribution arrangements
Appropriate distribution arrangements help maintain product quality through the supply chain by reducing the
likelihood of product damage during transit.
Supply contracts in place for key inputs
Contracts with suppliers of raw materials such as sugar, wheat, and flour reduce supply volatility. Guaranteed
supplies at fixed prices minimise supply costs and aid production planning.
Economies of scale
Economies of scale enable manufacturers to lower the average costs of production per unit by spreading fixed
costs over greater volumes of production.
Economies of scope
Economies of scope are achieved by producing a range of biscuits and related products. Further, they enable a
company to modify its production output in response to changing conditions in various market segments which
can reduce volatility in sales.
Marketing of differentiated products
Effective marketing helps manufactures capture maximum market share. Moreover, appropriate marketing of
differentiated products avoids cannibalising a company’s core product lines.
Attractive product presentation
Improved product presentation, packaging and greater development of brand image allow biscuit manufacturers to raise unit prices.
Ability to adapt to changes in the marketplace
Product innovation and the introduction of differentiated products designed to meet tailored consumer needs
are critical in maintaining loyalty and continued use of the industry’s products.
Ability to pass on cost increases
The ability to pass on increasing input costs such as sugar and flour to the final consumer helps reduce volatility
caused by shifts in upstream industries and helps manufacturers maintain profit margins.

3.6%

20.5%

Selling and distributionMarketing
Branding Price Quality
Blurring of the distinctions
between biscuits and snack
foods Packaging
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• Industry value added has
contracted well below the
overall economy

Financial structure of the company
A company’s debt level and structure affects its cash flow. Sound financial management ensures company debt
levels remain manageable and reduces the risk of bankruptcy.
Supply contracts in place for key inputs
Contracts with cereal suppliers, for inputs such as wheat and oats, reduce supply volatility. Guaranteed supplies
at established prices assist in minimising supply costs and help production planning.
Marketing of differentiated products
Effective marketing helps manufacturers capture maximum market share, and appropriate marketing of differentiated products avoids absorption of a company’s core product lines.
Establishment of export markets
Having overseas markets reduces the industry’s dependence on the maturing domestic market, limits the industry’s exposure to country-specific demand issues and creates new opportunities for sales growth.
Ability to pass on cost increases
Passing on increasing costs for key inputs, such as grain, to downstream consumers helps reduce volatility
caused by shifts in upstream industries and allows processors to maintain profit margins.
Economies of scope
Scope economies are achieved by producing a range of milled products. This allows a company to modify
output in response to changing conditions in various market segments, thereby reducing sales volatility.
Automation reduces costs
The uptake of automated processors reduces costs, particularly those associated with labour.
Economies of scale
Economies of scale minimise total production costs and improve profit margins by reducing per-unit cost of
production. Scale economies are important where the processing of cereals leads to small-unit large-scale
production.
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Sugar Manufacturing

Sugar manufacturers process
sugarcane to create raw or
refined sugar, or molasses.
These products are then
exported or sold to food
manufacturers, grocery
wholesalers and supermarket
chains.

$0.00

-3.8%

5.9%

$0.0

$0.0

0

0.0%

Decline

Medium

High

High

Medium

Medium

High

High

Medium

• Industry growth is volatile,
mainly influenced by global
sugar prices
• Per capita domestic consumption is declining due to
health concerns

• The industry is dominated
by large manufacturers and
the number of mills has
been decreasing

Chocolate and
Confectionery
Manufacturing

SeafoodProcessing

Prepared Animal
and Bird Feed
Manufacturing

Snack Food
Manufacturing

Tea, Coffee
and Other Food
Manufacturing
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This industry consists of establishments mainly engaged
in manufacturing confectionery, chocolate or cocoa
products, with or without
sugar. Chocolate is produced
from roasted ground cacao
beans that are combined
with other ingredients like
milk and sugar. Cocoa is a
powder produced from cocoa
seeds that have been roasted,
shelled, and ground. Sugar
confectionery is produced
by boiling, crystallising, and
moulding sugar or molasses
into solid pieces that are usually coloured or flavoured.

$0.30

Businesses in this industry
process and manufacture fish
or other seafood. This industry also includes businesses
that operate vessels that
process, but do not catch, fish
or other seafood. This industry does not include fishing
vessels that both catch and
process fish or other seafood.
This industry also does not
include firms that freeze
whole finfish or shell, freeze,
or bottle oysters in brine;
these are included in the Fish
Wholesaling industry.

$0.23

This industry is comprised
of establishments mainly
engaged in manufacturing
prepared animal or bird feed,
including cereal meal, grain
offal or crushed grain for use
as fodder (from whole grain,
except from rice or rye).

$0.47

Companies in this industry
are mainly engaged in manufacturing snack food products
such as potato crisps, corn
chips, savoury snacks, nuts,
pretzels and other similar
snacks. The manufacturing
process includes buying
raw materials such as milled
corn, wheat, potatoes,
food extracts, flavourings,
preservatives and sugar, for
processing into finished,
consumer snack foods. The
finished products are then
packaged and marketed to
wholesalers and retailers.

$0.21

This industry classification
consists of establishments
mainly engaged in the manufacturing of food products
not elsewhere classified, and
include but are not limited to,
coffee, tea, dressings, seasonings, flavourings, herbs,
spices, yeast, yeast extracts,
ice, honey, salt and prepared
meals. Manufacturers in
this industry procure raw
materials and process them
into various finished products
that are subsequently sold
to wholesalers, retailers and
related food manufacturers.

$0.59

2.1%

2.4%

$20.4

$34.7

18

10.3%

Mature

Medium

Low

High

Medium

Medium

Medium

High

Medium

• Innovative packaging and
product development is
stimulating some industry
growth
• The industry is a market
characterised by wellestablished brand names
• Industry growth and
consumption over the past
decade has been moderate
• Growth segments tend to be
focused in gourmet chocolate and sugar-free gum

-2.5%

2.3%

$23.5

$65.6

49

16.2%

Decline

Medium

Medium

Low

Heavy

Low

Low

Medium

High

• Technology has improved
but changes have been
incremental rather than
radical
• New products have been
introduced at a steady rate
over the past five years
• The number of firms has
been steadily declining

2.5%

1.7%

$17.9

$96.1

49

12.7%

Mature

Low

Medium

Light

Medium

Medium

Medium

Medium

• The industry has experienced a modest rate of
expansion, primarily due to
supply constraints arising
from drought and other
climatic issues
• There is a limited scope for
product innovation, largely
relating to the pet food
segment

0.4%

2.2%

$11.1

$16.1

15

7.8%

Mature

Medium

Low

Medium

Medium

Medium

Medium

High

High

• There is a market emphasis
on short product lives
• There is an increasing degree of competition coming
from outside the industry
• Marketing and advertising
activities at low costs are
important for industry players

2.4%

2.9%

$37.8

$37.4
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70

7.5%

Mature

Medium

Low

Low

Medium

Medium

Medium

High

Medium

• There is a high market
emphasis on short product
lives
• Technology trends relate to
product performance and
the speed of development
• Marketing and advertising
activities are coupled with
low costs in the industry
• Important strategic choices
are made based on quality,
responsiveness and flexibility

7.5%

10.0%

Production costs Quality Reliability of supply Marketing
Promotion Production costs
Sugar substitutes - glucose
syrup and starch

Marketing of differentiated products
Branding is extremely important within certain market segments like chocolate. Effective marketing helps
manufacturers capture maximum market share. Moreover, appropriate marketing of differentiated products
avoids over-reliance on core products.
Economies of scope
Scope economies achieved by producing a range of confectionery and related products. Economies of scope
enable a company to modify its production output in response to changing conditions in various market segments. This can reduce volatility in sales.
Economies of scale
Strong price competition means that economies of scale are particularly important for those participants not
involved in the production of niche products.
Ability to pass on cost increases
The ability to raise product prices in response to cost increases is limited by high price elasticity.
Establishment of export markets
The importance of export markets reflects the saturated nature of the domestic market.
Guaranteed supply of key inputs
The price of raw inputs like sugar and cocoa can be highly volatile and is subject to market vagaries. Contracts
with suppliers of raw materials such as sugar, milk powder, and cocoa reduce supply volatility.

6.8%

16.6%

Price Quality Relationship
with key suppliers Innovation
and differentiation Branding
and promotion

Marketing of differentiated products
A greater level of processing will enable producers to develop new, higher margin products, thus increasing
profitability and potentially opening new markets.
Attractive product presentation
Better product presentation and greater development of brand image will better enable producers to raise unit
prices.
Optimum capacity utilisation
Increased production will enable higher capacity utilisation and economies of scale, and improve margins.
Economies of scope
Scope economies through the use of by-products or less popular fish for processed fish products will generate
additional revenue.
Use of production techniques that add value to base product(s)
The development of new, high value added products can be combined with high volumes to increase prices,
and hence, profitability.
Market research and understanding
The development of new, high value added products will only come from an adequate understanding of
consumer tastes.
Ability to quickly adopt new technology
Use of technology to allow better use of raw materials, increased efficiency and fresher products with a longer
post-processing life will ensure that product quality is maximised.

10.5%

8.9%

Product quality Product differentiation and innovation
Export access Brand development and advertising Price

Supply contracts in place for key inputs
Contracts with suppliers of raw materials such as meat and grain reduce supply volatility. Guaranteed supplies
at established prices assist in minimising supply costs and assist production planning.
Economies of scale
Economies of scale enable manufacturers to lower the average costs of production per unit by spreading fixed
costs over greater volumes of production. Cost minimisation is particularly important in generic pet food market
where buyers are price-sensitive.
Marketing of differentiated products
Effective marketing helps manufacturers capture maximum market share. Moreover, appropriate marketing of
differentiated products avoids cannibalising a company’s core product lines.
Membership of joint marketing/distribution operations
Participation in joint operations can reduce average costs through achieving economies of scope related to
advertising and product distribution. These savings are especially relevant for firms that participate in both
segments of the industry.
Downstream ownership links
Vertical integration (linked either forward or backward) enables firms to minimise cost loss in the supply chain.
Upstream vertical integration (ownership links)
Vertical integration (linked either forward or backward) enables firms to minimise cost loss in the supply chain.

3.8%

8.2%

Price Nutritional content Relationship with key suppliers
Branding and promotion

Economies of scale & scope
The scale and breadth of production largely determines marginal costs while also impacting on the volume
which a producer is able to supply – a key determinant of market share success.
Product differentiation
In an industry that is stagnant and mature, product differentiation is one of the most important factors in
maintaining market share and increasing net sales revenue. The primary goal here is to attempt to reduce the
directness of competition.
Ability to adapt to change
Another key factor to industry success is the ability to anticipate, and respond to changes in consumer preferences in a timely manner.
Supply contracts for key inputs
Reliable contracts with suppliers of key raw materials such as flour, corn, wheat, sugar and oil, considerably
reduce supply volatility. Guaranteed supplies at fixed prices minimize supply costs and aid production planning.
Ability to pass on cost increases
Given the volatility of commodity and energy prices, the ability of producers to pass on unexpected cost
increases down the supply chain is vital to maintaining profitability.

5.3%

14.1%

Substitutes Quality Relationship with key suppliers Innovation and differentiation

Product Differentiation
In an industry that is stagnant and mature, product differentiation is one of the most important factors in
maintaining market share and increasing sales revenue. The primary goal here is to attempt to reduce the directness of competition.
Ability to adapt to change
Another key factor to industry success is the ability to anticipate, and respond to changes in consumer preferences in a timely manner.
Economies of scale and scope
The scale and breadth of production largely determines marginal costs while also affecting the volume which a
producer is able to supply – a key determinant of market share success.
Supply contracts for key inputs
Reliable contracts with suppliers of key raw materials considerably reduce supply volatility. Guaranteed supplies
at fixed prices minimise supply costs and aid production planning.
Ability to pass on cost increases
Given the volatility of commodity and energy prices, the ability of producers to pass on unexpected cost
increases down the supply chain is vital to maintaining profitability.

6.4%

13.1%

Price Quality Branding and
promotion Developing and
maintaining strong relationships with downstream
suppliers Innovation and
differentiation

G Ö R A N R O O S : M A N U FA C T U R I N G I N T O T H E F U T U R E

A P P E N D I C E S

• Demand overseas is growing
and is expected to support
industry exports

Supply contracts in place for key inputs
Contracts with suppliers of raw materials such as sugarcane reduce supply volatility. Guaranteed supplies at
established prices assist in minimising supply costs and planning production.
Ability to effectively manage risk
Global sugar prices are volatile. Mills that engage in sugar price hedging such as futures and swaps can reduce
the effect of sugar price volatility on their results.
Economies of scope
Mills that are able to diversify into closely related activities, such as ethanol production, will minimise the effect
of sugar price volatility on their results.
Proximity to key suppliers
The location of the mill influences the quality of the sugar cane available for crushing (since the cane has to be
crushed within 24 hours of harvest in order for the sugar to solidify) as well as transportation costs.
Optimum capacity utilisation
Continuous crushing and mill rationalisation increases capacity usage and maximises output.
Automation – reduces costs, particularly those associated with labour
The use of advanced production technology maximises output and reduces costs.
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Beer and Malt
Manufacturing

Spirit Manufacturing

Soft Drink Manufacturing

Bottled Water
Manufacturing
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$0.13

The Australian Wine Manufacturing industry purchases
grapes and other key ingredients, which are processed
into wine, port and winebased alcoholic beverages.
These products are packaged
in bottles or casks then sold
to wine merchants and retail
outlets. Some wineries also
sell their product direct to the
public via cellar door sales.
The industry consists of business units that manufacture
or blend wine, fermented
cider or wine vinegar.

$3.07

This industry purchases
ingredients such as grapes,
sugar and malt, which are
fermented and distilled to
produce spirit beverages
including vodka, gin, whisky
and liqueurs; industry participants also blend spirits.
Operators buy glass bottles
and paperboard containers to
package these products. The
spirits are then sold to alcoholic drink wholesalers and
retailers. While the industry
makes fortified spirits, it does
not produce fortified wines.

$0.02

The Soft Drink Manufacturing
industry consists of establishments that manufacture, can
or bottle soft drinks (carbonated and non-carbonated),
cordials and syrups. Excluded
are establishments that
manufacture bottled water,
fruit juice, alcoholic beverages or milk drinks.

$0.41

The Bottled Water Manufacturing industry consists of
establishments that manufacture or bottle purified water,
spring water or functional
water. Excluded are establishments that manufacture soft
drinks, fruit juice, alcoholic
beverages or milk drinks. Also
excluded from this industry
are firms that are mainly engaged in the supply of water
by pipelines or mains.

$0.07

1.5%

2.3%

$23.7

$10.7

4

2.5%

Mature

High

Low

High

Heavy

Medium

High

Medium

Low

• Declining beer consumption
per capita, but growth in
some segments
• Major players, especially
Foster’s, are directing new
investments into offshore
expansion and into wine
and spirits rather than beer
• Industry value-added
growth is below that of GDP

0.1%

2.5%

$278.4

$1,175.2

556

45.2%

Mature

Medium

Medium

Medium

Medium

Medium

Medium

High

High

• Export sales growth has
driven revenue increases
due to aggressive overseas
marketing
• Increasing population levels
have led to a wider market
• Domestic GDP, disposable income growth and
demographic changes have
increased customer numbers at restaurants, raising
wine consumption

0.8%

2.1%

$1.8

$6.5

1

5.0%

Mature

Low

High

Heavy

Low

High

High

Medium

• High growth segments are
driven by marketing strategies
• New players have entered
through acquisition or
licensing agreements
• Growth in prices received
has been stagnant

3.4%

1.8%

$43.4

$4.0

12

12.8%

Mature

Medium

High

Medium

Medium

Medium

High

Medium

• Some segments provide
opportunities for product
innovation
• Sugar-based soft drinks face
declining demand
• An increasingly health-conscious market is demanding
more sugar-free soft drinks

4.6%

2.9%

$8.9

$0.2
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7

12.9%

Growth

Medium

Medium

Medium

Medium

Medium

Medium

Medium

High

• New products have been
successfully introduced
• Some new players have
been able to successfully
enter the market
• Per capita consumption of
bottled water is increasing
• Strong growth in industry
value added has been
replaced by more volatile
IVA growth

Market research and understanding
Ability to identify the geographic area into which it is appropriate and profitable to sell the firm’s products.
Establishment of brand names
Brand names and promotion are important in the beer segment.
Control of distribution arrangements
Distribution arrangements (e.g. with retailers and clubs and pubs) is important in the beer segment.
Ability to allocate product/service to area of greatest need
Firms with a high proportion of premium beers within their portfolio are able to achieve higher growth rates
given developing consumer tastes.
Economies of scale
The size of the operation and hence whether the firm has access to economies of scale and the extent of capacity utilisation.
Establishment of export markets
Whether the company supplies the domestic market or the export market.
Economies of scope
Firms that manufacture a broad range of products, including other beverages, can achieve efficiencies in supporting activities such as distribution, marketing and administration.
Financial structure of the company
Debt levels and the way in which debts are financed.

18.9%

8.1%

Brand values advertising Pricing Distribution Packaging
Substitutions

Production of goods currently favoured by the market
An ability to switch production for a market that has ever-changing tastes is critical to success. Industry winetasting awards are an effective means of marketing wines.
Financial position of the company (as against financial structure)
Asset backing is sometimes necessary in such a capital-intensive industry as this to compete with the production, technology and market power of multinationals. Survival is often a case of acquire or be acquired.
Supply contracts in place for key inputs
Contracts will ensure a steady stream of grapes for specific varieties produced into wine.
Economies of scope
Manufacturers that produce a range of wine varieties, wine brands and other beverages, can achieve efficiencies
in activities such as distribution, marketing and administration.
Guaranteed supply of key inputs
If grape supplies are assured by buying from several geographic regions and also via contract, a firm will have an
advantage over many other producers.
Establishment of export markets
Strong ties to export markets have been a critical growth factor for players during the weak domestic conditions
of the past five years.
Financial structure of the company
The extent of a company’s debt and the way in which it is financed will affect the ability to acquire new assets
and ensure healthy cash flows.
Economies of scale
Wine manufacturers with larger production facilities can achieve lower average costs, which can in turn facilitate
lower pricing, increased marketing expenditure or capital investment.

9.0%

15.4%

Quality Branding PromotingMarketing Price competition
with other alcoholic
beverages and non-alcoholic
beverages

Guaranteed supply of key inputs
Ability to ensure adequate quantities of suitable raw materials is paramount to success in this industry.
Product is sold at high-profile outlets
Having products prominently displayed at key bars and hotels provides an advantage to industry firms. For
example, when bar staff use a particular brand as a default spirit this provides a distinct advantage over competitors in the same category.
Effective product promotion
Marketing and brand positioning is essential to sales success in this highly competitive world market.
Development of new products
Product innovation can occasionally reap the rewards of increased sales, however new product launches are
expensive and carry a risk of failure.
Economies of scope
Scope economies through production of other beverages, especially wine, spreads risk since per capita spirit
consumption in Australia is far less than for overseas markets.
Financial structure of the company
The debt level of a firm and the way in which it is financed will affect cashflow.

7.8%

3.0%

Quality Brand recognition
Price Product differentiation Advertising campaigns
Product packaging BrandingFlavour Design of the bottle
and packaging Relationship
with wholesalers and retailers
Innovation Niche markets

Control of distribution arrangements
Arrangement of marketing and distribution must be undertaken carefully to reduce costs and maximise product
reach.
Supply contracts in place for key inputs
Cost minimising arrangements for raw materials such as supply contracts for sugar and other inputs is necessary.
Economies of scope
Economies of scope allow firms to produce a wide range of products at a lower per unit costs.
Ability to alter goods and services produced in favour of market conditions
The ability to respond to changing consumer preference with new products is important. Speed to market with
new products can be a key advantage.
Attractive product presentation
Presentation (including packaging) contributes significantly to selling the industry’s products.
Marketing of differentiated products
Product innovation and differentiation (including packaging) contributes significantly to selling the industry’s
products.
Economies of scale
Scale economies are very important to a low-value product since high volumes must be produced and sold to
achieve a reasonable profit.

10.5%

10.4%

Access to some raw materials and recipes Branding
Advertising Flavour Price
Advertising and direct sellingSubstitution effects Channel
marketing Competition from
manufacturers of other beverages such as juice, bottled
water and alcoholic drinks

Control of distribution arrangements
Effective arrangement of distribution ensures timely delivery, low costs and maximised product reach.
Economies of scope
Economies of scope refers to the efficiencies in distribution, marketing and administration when a firm produces
a wide range of beverage brands.
Having a good reputation
First movers have an advantage in this industry in that they can establish strong reputations, which new competitors need to spend heavily on marketing to match.
Establishment of brand names
Strong brand names contribute to the appeal of bottled water as an accessory, as well as building a product’s
reputation of quality. This allows bottlers to both win market share within particular consumer segments, and to
charge premium prices.
Market research and understanding
Market research into consumer profiles, attitudes and preferences are important for informing both brand
promotion and bottle and label design.
Economies of scale
Scale economies are very important to a low value product since high volumes must be produced and sold to
achieve reasonable profits.
Attractive product presentation
The design of the bottle is of importance in winning market share and justifying higher pricing in this competitive industry.
Effective product promotion
Use of in-store merchandising can have a strong influence on consumer choice.

12.0%

14.7%

Packaging Image Price Taste
Scale Retailer servicePrice
Competing against other
beverages such as soft drinks,
sports drinks and energy
drinks on health appeal Convenience Taste
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Wine Manufacturing

The Beer and Malt Manufacturing industry consists
of firms engaged in manufacturing, bottling/canning
beer, ale, stout or porter, or
manufacturing malt. Firms in
the industry buy ingredients
to process into malt and
beer. Malt manufacturers sell
malt as a key ingredient to
breweries, and dairy product
manufacturers and a range of
food processors. The beer, ale
and stout are packaged for
sale to pubs, bars, hotels and
wholesale and retail alcoholic
beverage distributors.
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Fruit Juice Drink
Manufacturing

$0.21

Companies in this industry
manufacture smoking and
smokeless tobacco products.
These are sold to specialist tobacco wholesalers and retailers as well as general grocery
distributors, supermarkets
and convenience stores.
Specifically, the products
included in this industry are
cigarettes, cigars and smoking and chewing tobacco.

$0.00

4.9%

3.6%

$11.4

$3.0

8

11.8%

Mature

High

Medium

High

Medium

Medium

Medium

High

High

• New products have been
successfully introduced,
however, these are typically
minor segments
• There has been merger
and acquisition activity,
although some new players
have been able to successfully enter the market
• Growth in industry gross
product has been similar to
that of the general economy

-0.7%

-0.4%

$0.0

$0.0

0

0.0%

Decline

Low

High

Heavy

Medium

High

High

Low

• An aggressive campaign to
encourage users to cease
smoking has had significant
success
• Widespread awareness
regarding the effects of
using tobacco has increased
as a result of campaigning
• The price of tobacco
products has grown, making
them less affordable but
preserving industry profits
• Amendments to the Tobacco
Act 1927 have reduced the
marketability of tobacco
products

Textile Fibre, Yarn
and Woven Fabric
Manufacturing

Textile Product
Manufacturing

Carpet Manufacturing

This industry mainly consists
of operators involved in
wool scouring (including
wool carbonising, carding,
combing and unspun wool
tops); synthetic fibre textile
manufacturing (continuous
fibre filaments, fibre staple or
yarns, tyre cord yarn, fabric
or woven fabrics); cotton
textile manufacturing (cotton
and silk yarns or woven
fabrics, sewing threads); wool
textile manufacturing (wool
yarn colouring or woven
fabrics); and textile finishing
(bleaching, dyeing, printing,
pleating).

$0.03

This industry consists of
companies that manufacture
household textile goods
(except apparel), such as bed
linen, curtains, towels, and
pillows; other textile goods,
such as blinds, tents, awnings, sails, tarpaulins, rope
and cord; and, other goods
produced from natural or synthetic fibres. These products
can be manufactured from
cut and sewn fabrics, fibres
and materials, or from fabrics,
fibres and materials woven
and manufactured at the
same facility.

$0.12

This industry consists of
operators that manufacture
carpets, rugs or other textile
floor coverings. It also includes units mainly engaged
in manufacturing felt or felt
products (except clothing),
mats or matting of jute or
twisted rags.

$0.06

-7.1%

-2.4%

$2.1

$10.0

29

3.1%

Decline

Medium

Medium

Low

Light

Medium

High

Medium

Medium

• Products are already wellestablished in downstream
markets
• Over the past five years, the
industry has been characterised by declining value
added and participation
rates
• The domestic market is
divided into product groups
with limited scope for
introducing new products
• High labour costs make
it difficult for industry
participants to compete
internationally

-4.7%

-1.8%

$7.3

$9.6

218

6.8%

Decline

Medium

Low

Light

Medium

Medium

Medium

Medium

• Value added and industry
revenue have declined
significantly in recent years
• There have been several
industry mergers and acquisitions in the past five years
• Well-established and stable
product segments, with
few new products being
developed
• Increasing import penetration levels diminish the
industry’s future growth
potential

-2.6%

-1.6%

$5.7

$3.9

9

5.6%

Decline

Medium

High

Light

Medium

Medium

Low

Medium

• Technological change has
been taking place, but
has not yet translated into
overall revenue gains in the
industry
• Increased competition from
substitute flooring products
• Rationalisation of industry
participants is occurring
• Revenue, value added and
profitability have generally
been declining in recent
years
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Control of distribution arrangements
Arrangement of marketing and distribution must be undertaken carefully to reduce costs and maximise product
reach.
Supply contracts in place for key inputs
Cost minimising arrangements for raw materials such as supply contracts for fruit, concentrates and other inputs
is necessary.
Economies of scope
There are the per unit cost savings that arise in marketing and distribution activities when an enterprises manufactures a wide range of products or brands.
Maintenance of excellent customer relations
Employment of personable and motivated staff to develop strong relationships in market channels can contribute to success.
Attractive product presentation
Factors such as bottle design, label design, and even the juice colour can help juice products develop greater
appeal to consumers.
Marketing of differentiated products
Product innovation and differentiation (including packaging) contributes significantly to selling the industry’s
products.
Economies of scale
Scale economies are very important to a low value product since high volumes must be produced and sold to
achieve reasonable profits.

5.4%

8.4%

Price Branding PackagingFlavour Particular Product
Attributes or Additives Channel marketing Health appeal
Beverage substitutes

Economies of scale
Access to economies of scale, especially through developing larger export markets, will minimise the marginal
cost of production.
Optimum capacity utilisation
General production efficiency (i.e. capacity utilisation) will be best achieved via success in overseas markets.
Automation – reduces costs, particularly those associated with labour
The ability to improve production technology will reduce marginal costs in an industry where most profitability
is eroded by excise.
Economies of scope
This will enable product differentiation and development of brand recognition.
Marketing of differentiated products
Image is very important to those taking up smoking, so the ability to market a particular product will differentiate them from others.
Market research and understanding
In an industry facing much opposition and threats to its long-term existence, it is imperative for producers to
understand exactly what consumers want.

22.5%

5.6%

Imported products PriceBranding Product differentiation Packaging

Automation
Automation enables manufacturers to reduce production costs, particularly those associated with labour.
Establishment of brand names
Effective marketing enables manufacturers to establish highly recognisable brand names in the retail markets.
Establishment of export markets
Export orientation helps textile fibre, yarn and woven fabric manufacturers maximise production capacity and
overcomes problems stemming from the small size of the domestic market.
Financial position of the company (as against financial structure)
Like any business, manufacturers require effective financial management to ensure that they can meet financial
commitments and implement marketing and production strategies.
Optimum capacity utilisation
Optimum capacity utilisation helps synthetic fibre textile manufacturers minimise production costs and
maximise returns.
Access to the latest available and most efficient technology and techniques
Technological improvements have reduced costs, effluent production and energy use over recent decades.
There is little reason to believe that this pattern will not continue.
Ability to pass on cost increases
The ability to pass on increasing input costs such as ginned cotton to the final consumer helps reduce volatility
caused by shifts in upstream industries and helps manufacturers maintain profit margins.
Effective quality control
The establishment of procedures and processes for controlling quality helps raise the non-price competitiveness
of manufacturers.

6.5%

16.4%

Selling and distribution Price
Product quality and specifications and turnaround time
Price Quality Distribution relationships with downstream
wholesalers and retailers
Response rates Turnaround of
orders Production processes
Special needs of users Pollution control measures Quality
assurance Machinery Technology Material efficiency
Imported products

Having contacts within key markets
A good relationship with retailers helps manufacturers secure coveted shelf space in shops and supermarket
chains.
Automation – reduces costs, particularly those associated with labour
Automation enables manufacturers to reduce production costs, particularly those associated with labour. The
level of automation achieved by the industry depends critically on its investment in technologically efficient
equipment.
Establishment of export markets
Export orientation helps textile manufacturers maximise production capacity and overcomes problems stemming from the small size of the domestic market.
Optimum capacity utilisation
Optimal capacity utilisation helps textile manufacturers lower production costs
Production of premium goods/services
The ability to deliver differentiated high quality products helps Australian textile manufacturers avoid competing directly against low-end cheap imports.
Access to the latest available and most efficient technology and techniques
The level of investment in new technology and its impact on efficiency and quality impacts on the industry’s
international competitiveness.
Establishment of brand names
The strength of brand names held by a firm can be important for maintaining market share in retail markets.

6.3%

17.1%

Style Design Marketing Price
Selling and distribution Quality Distribution relationships
with downstream Wholesalers
and retailers Branding
Promotion

Access to highly skilled workforce
Access to qualified and original designers enables manufacturers to create innovative and marketable textile
floor coverings.
Production of goods currently favoured by the market
For carpet manufacturers the ability to produce tufted carpet is critical since it is highly desired in retail markets.
Having marketing expertise
Marketing expertise, especially in overseas markets is important for expanding client bases and creating new
market opportunities.
Ability to pass on cost increases
The ability to pass on increasing input costs to the final consumer helps reduce volatility caused by shifts in
upstream industries and helps manufacturers maintain profit margins.
Access to the latest available and most efficient technology and techniques
The degree of technological efficiency achieved by firms is often positively related to product quality and
productivity.
Provision of a related range of goods/services (“one stop shop”)
The degree of vertical integration within firms allows them to capture sales opportunity across the floor covering market.
Establishment of brand names
The establishment of brand names helps generate customer loyalty and therefore, higher sales for manufacturers.

8.9%

15.5%

Price Product quality Distribution relationships Service
quality Technological efficiency Branding Innovation
Competing with goods from
other industries
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Tobacco Product
Manufacturing

The Fruit Juice Drink
Manufacturing industry
includes businesses that
process, blend and package
their own fruit juice drink
products for the consumer
market. Products made by
the industry may be labelled
juice, nectar, fruit juice drink
or freshly squeezed juice. The
industry excludes juice bars
(included in Takeaway Food
Retailing) and the manufacture of concentrated fruit
juices (included in the Fruit
and Vegetable Processing
industry).
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Knitting Mills

Women’s and Girls’
Wear Manufacturing

Sleepwear,
Underwear and
Infant Clothing
Manufacturing

$0.00

This industry includes
companies that manufacture
men’s and boys’ apparel from
purchased materials. Industry
players purchase fabrics and
materials from textile producers. These fabrics are then cut
and sewn to produce men’s
and boys’ clothing items,
which are purchased by retail
and wholesale firms for resale
to consumers. Headwear,
footwear and garments made
from leather are not included
in this industry report.

$0.02

This industry is made up of
operators engaged in manufacturing women’s or girls’
outerwear from purchased
or transferred in materials,
except waterproof clothing
or clothing made from fur,
leather, plastic or rubber.
Firms within this industry
purchase fabrics and materials from textile producers.
These fabrics are then cut and
sewn to produce women’s
and girls’ outerwear apparel.
These clothing items are
the purchased by retail and
wholesale firms to be resold
to the final consumer.

$0.04

Companies in this industry
manufacture foundation garments, underwear, sleepwear
or infants’ clothing. Specific
products include brassieres,
corsets, foundation garments,
girdles, infants’ clothing,
sleepwear and underwear.

$0.03

-4.8%

0.9%

$0.2

$0.5

1

0.8%

Decline

Low

Medium

Medium

None

Medium

Medium

High

Medium

• There have been steady
declines in revenue and
value added
• Competing imports account
for a large proportion of
revenue
• There have been no
significant new companies
entering this industry
• Few new product segments
have been developed

-8.0%

-1.5%

$1.1

$4.4

20

6.5%

Decline

Medium

Medium

Light

Medium

Medium

High

Medium

• The industry is saturated
with well-established products
• The number of companies in
the industry has been falling
for some time
• The industry is labour intensive and some activities are
difficult to automate

-6.8%

-1.7%

$2.4

$3.6

61

6.0%

Decline

Medium

Low

None

Medium

Medium

High

Medium

• The number of companies in
the industry declined over
the past five years
• Industry value added
declined over the past five
years
• Products in this industry are
clearly segmented

-3.6%

1.1%

$3.4

$1.4

16

7.9%

Decline

Medium

Medium

None

Medium

Medium

Medium

Medium

• The industry has exhibited
slow growth on average
• There have been few new
industry players
• The market is saturated and
few new and innovative
products have been introduced
• The industry faces high
competing import levels

TailoringandClothing Accessories
Manufacturing

Footwear Manufacturing

Companies in the Tailoring
and Clothing Accessories
Manufacturing industry
manufacture headwear, fur
or leather clothing, clothing
or other clothing accessories.
It also includes operators
that provide clothing trade
services such as hem
stitching, basque knitting or
buttonholing.

$0.14

This industry consists of
operators that manufacture
footwear or footwear components. These products are
then purchased by footwear
wholesalers and retailers who
resell them to consumers.

$0.06

-2.8%

-1.8%

$8.0

$4.9

50

5.7%

Decline

Low

Medium

Low

None

Low

Low

Medium

Medium

• The industry is contracting
in terms of revenue
• The number of companies in
the industry has declined
• Those that remain in the
industry are placing a focus
on niche products
• The industry faces import
competition from countries
with lower production costs

-6.3%

0.5%

$4.8

$5.5

46

12.8%

Decline

Medium

Low

Low

None

Low

Medium

High

Medium

• The industry is saturated
with imports and products
are well-established
• Value added has fallen
over the last five years, and
overall domestic real GDP
has risen
• Establishment numbers
and employment levels are
steadily declining
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Access to highly skilled workforce
Access to good designers and skilled workers can provide firms in this industry with a competitive advantage.
Establishment of export markets
Firms that are able to develop export markets can achieve higher revenue growth.
Superior brand names
Companies that establish brand strength are able to capture long-term, loyal customers.
Effective quality control
Firms that use high-quality inputs and have effective quality control systems are able to achieve a good reputation with downstream customers.
Having marketing expertise
Good marketing capabilities can create additional demand and revenue for firms in this industry.
Automation reduces costs
Investment in technologically-efficient equipment can create high labour productivity.
Access to the most efficient technology and techniques
Technological advances in knitted products will provide leading companies with superior quality products.

7.5%

29.8%

Quality Design Price Advertising Branding Technological
competence Innovation
Quick responses to swings
in fashion

Establishment of brand names
Apparel manufacturers that own or control brand names are able to benefit from increased consumer awareness
and customer loyalty.
Ability to expand operations in line with demand
Downstream retailers and wholesalers prefer firms that are able to respond quickly to orders with prompt and
reliable deliveries.
Access to the latest available technology and techniques
The technological capability of apparel firms can affect product design, manufacturing standards and efficiency.
Economies of scale
Firms that are able to increase output and maintain minimal production costs are able to benefit from economies of scale.
Establishment of export markets
Export potential and marketing strengths are important for domestic firms to boost profit.
Having marketing expertise
Implementing successful marketing strategies are important for local firms to boost profits and remain competitive.
Access to niche markets
Firms that are able to offer niche products will capture niche consumers and therefore higher returns.
Access to highly skilled workforce
Firms with access to good designers can create innovative and popular designs that will appeal to consumers.

6.3%

20.3%

Different types of apparel Quality Manufacturing
methods

Establishment of brand names
Apparel manufacturers that own or control brand names are able to benefit from increased consumer awareness
and customer loyalty.
Ability to alter goods and services produced in favour of market conditions
Consumers are more willing to purchase items of high quality at a reasonable cost.
Having marketing expertise
Export potential and marketing strengths are important for domestic firms to boost profits.
Economies of scale
Firms that are able to increase output and maintain minimal production costs are able to benefit from economies of scale.
Access to niche markets
Firms that have the ability to offer niche products are able to capture higher returns.
Production of premium goods/services
The quality and design of the products are important for firms in this industry.
Access to the latest available and most efficient technology and techniques
The technological capability of apparel firms can affect product design and manufacturing standards and
efficiency.

6.5%

16.2%

Imports Casual clothes
competing with formal
wear Advertising and brand
strength Price Labour costs
Specialised marketing International business skills

Establishment of export markets
Australian manufacturers of sleepwear, underwear and infant clothing that are able to develop export markets,
particularly for niche products, are able to earn additional revenues.
Access to the latest available and most efficient technology and techniques
Domestic firms, with higher relative wages than in many foreign countries, need to utilise higher levels of
technological inputs to lower output costs.
Having marketing expertise
Domestic sleepwear and underwear firms that are able to effectively market their products can capture additional market share.
Optimum capacity utilisation
Firms must maximise the level of capacity utilisation to lower average output costs.
Establishment of brand names
Local firms that are able to develop strong and well-known brand names are able to create loyal customers.
Production of premium goods/services
Local products that are manufactured to a high standard with quality inputs are able to attract premium prices
in the market.

11.4%

12.4%

Consumer purchasing decisions between locally produced items based on style
(such as choosing between
pyjamas or a nightgown)
Quality Price Competition
with imports Price of the
industry’s apparel Repositioning products toward the
premium end of final-user
markets Ability to respond
quickly to changes in fashion
and introduce new productsBranding Differentiation

Access to highly skilled workforce
Firms in the industry need access to good designers and an emphasis on the need for good design.
Degree of globalisation in the firm
An effective export strategy is crucial. Exporting breeds innovation in companies and forces them to keep up
with the rest of the world in terms of product development and efficiency.
Effective quality control
Consumers of the industry’s products expect a high standard of production for the manufacture of domestically
made goods.
Establishment of brand names
Firms that own brand names are able to leverage their position in the market.
Optimum capacity utilisation
High level of capacity utilisation can increase the manufacturing efficiency of a firm.
Access to the latest available and most efficient technology and techniques
Investment in technologically efficient equipment can benefit the production quality and speed of goods.
Prompt delivery to market
The ability to service retailers promptly, especially with size and style requirements, can result in repeat orders
and greater profits.
Having a large supply contract
Access to large government orders can provide long-term growth prospects for firms in this industry.

5.9%

14.6%

Imports Price Quality Product
innovation Establishment of
brand names Rapid changes
in fashion trends Supply
speed

Establishment of brand names
Firms that are able to develop brand names can receive higher prices in the market.
Access to niche markets
Having a high degree of specialisation in product areas will enable companies to service niche markets and
receive additional income.
Optimum capacity utilisation
Manufacturers can gain an advantage in the market if they have an emphasis on improving labour productivity
and increasing capacity utilisation.
Effective quality control
Companies that emphasise quality are able to build up a base of loyal customers.
Establishment of export markets
Footwear manufacturers that have export marketing capabilities are able to earn additional revenue over those
that do not.
Automation of key processes
Technical efficiency, as well as an emphasis on improving labour productivity and increasing capacity utilisation,
can benefit footwear manufacturers.

8.6%

17.0%

Price Quality Service Niche
markets Imports Casual
footwear products (boots,
runners and sheepskin footwear or Ugg boots) compete
internally for sales against
formal shoes AdvertisingBrand strengthing
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Men’s and Boys’
Wear Manufacturing

This industry consists of
operators mainly engaged
in manufacturing knitted or
crocheted fabrics, or knitted
clothing including hosiery,
cardigans, jackets and pullovers. Fabrics are sold to other
manufacturers for further
production. Finished clothing
products are purchased by
wholesalers and retailers who
then resell these items to the
final consumer.
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LeatherandLeather
SubstituteProduct
Manufacturing

$0.05

Log sawmills produce rough
sawn timber, sleepers, palings, scantlings and resawn
timber from logs sawn at
the same mills. This industry
also includes chemical
preservation of rough timber
or logs produced in the same
establishment.

$0.00

-4.5%

-2.2%

$2.2

$31.6

46

6.6%

Decline

Low

Low

Medium

Medium

Medium

Medium

Medium

• Real value added is
expected to decline
• While fluctuating, exports
account for a high proportion of industry revenue
• There are few new products
being introduced to the
industry

-1.9%

1.6%

$0.0

$0.0

0

0.0%

Decline

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

• Although the industry has
grown at a slower pace than
GDP, this is mainly due to
the cyclical nature of the
construction industry
• The industry has established
new export markets to
offset some effects of the
construction cycle
• The number of companies
in the industry has been decreasing as large operators
consolidate their market
share

Wood Chipping

Timber Resawing
and Dressing

WoodenStructural
ComponentManufacturing

Firms in this industry
are mainly engaged in
manufacturing softwood and
hardwood woodchips. The
majority of these woodchips
is exported to Japan, with a
smaller proportion utilized in
Australia’s paper-making and
paper products industries.

$0.00

This industry produces
dressed timber, such as
floorboards, weatherboards
or mouldings, resawn timber
from timber already sawn
at other units, and kiln dries
and seasons timber. The
industry processes purchased
hardwood and softwood into
treated and dressed timber
for building materials. Such
products are sold to other
wood product manufacturers
such as plywood and veneer
makers, other timber resawing and dressing operations,
furniture manufacturers and
the building construction
sector.

$0.12

This industry manufactures
wooden structural fittings,
components for prefabricated
buildings, wood- framed
doors, roof trusses, wall
frames and joinery.

$0.35

-0.1%

3.3%

$0.0

$0.0

0

0.0%

Mature

Low

High

Heavy

Low

High

High

Medium

• The industry is well
established with one clearly
defined static product
• A new yet modest growth
phase is possible given the
new export markets recently
opened
• Growth limited by community logging opposition and
hardwood resources being
close to depleted

0.7%

2.1%

$21.2

$0.6

6

5.1%

Mature

Medium

Low

Light

Medium

Medium

Low

Medium

• The type and range of
products possible is limited
• Technological innovations
(more efficient drying and
treatment methods)
• Increased vertical integration within firms, especially
those handling softwood

2.3%

0.5%

$22.4

$0.7

273

6.9%

Mature

Medium

Low

Low

Light

Low

Low

Low

Medium

• This industry’s products rely
on growth in the housing
and commercial building
sectors
• There has been limited development of new markets
in Australia and overseas
• New product developments
have been limited, largely
due to the nature of the
industry’s products
• The number of enterprises
has declined over the past
five years

Plywood, Veneer
and Fabricated
Wood Manufacturing
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Firms in this industry
purchases raw material
hardwood and softwood from
sawmills and timber resawing/dressing processors and
transform it into plywood,
veneer, particle board, chip
board and other fabricated
wood boards, laminations
of timber and non-timber
materials (including decorative plastic laminates). These
are sold to housing and
commercial construction
companies and contractors,
wooden structural component manufacturers, furniture
makers, distributors and
export markets.

$0.10

-0.8%

1.1%

$6.3

$6.3
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6

4.6%

Mature

Medium

Medium

Light

Medium

Medium

Low

Medium

• The limited size, and cyclical
nature, of the Australian
building and construction
sector can limit demand
• Producers have saturated
the market, reducing profitability and deterring entry
by new manufacturers
• Demand fluctuations and
future building sector uncertainty limit the industry’s
expansion

Establishment of export markets
Access to overseas markets will boost the industry’s prospects.
Guaranteed supply of key inputs
Convenient and effective access to raw materials is important for success. For example, there is a major link
between some industry participants and meat processors.
Ability to alter goods in favour of market conditions
Innovative products, such as those made from unusual leathers, will help to maintain business from some key
markets.
Product sold at high profile outlets
Supply contracts with high profile outlets is important to succeed in this industry.
Incorporate long-term sales contracts
Supply contracts with major outlets on a long-term basis will ensure repeat custom and a favourable reputation.
Establishment of brand names
The strength of a company’s brand name is important to maintaining a loyal customer base, which in turn
ensures consistent customer satisfaction.
Upstream vertical integration (ownership links)
Vertical integration is important for companies to secure appropriate leather inputs.

4.8%

11.6%

Price Quality AdvertisingBrand strength Competing
against substitute products
Product improvements and
development

Proximity to key markets
Access to major cities and ports will minimise transport costs, which are highly significant within this industry.
Supply contracts in place for key inputs
Access to timber resources via long-term contracts will remove the uncertainty in the supply of hardwood and
softwood logs.
Access to the latest available and most efficient technology and techniques
Efficient equipment will ensure that product quality is maximised while output capacity can also be reached.
Access to required utility infrastructure
Efficient road and rail transport is essential for cost minimisation and rapid distribution to local and overseas
markets.
Optimum capacity utilisation
High capacity usage will maximise output efficiency and diminish the need to hire additional labour.
Having an integrated operation
Upstream integration into forest plantations and logging will guarantee the supply of logs, while downstream
integration will enable the manufacture of a wider product range.

10.8%

19.1%

Access to timber Product
substitution

Output is sold under contract – incorporate long-term sales contracts
A long-term contract with the pulping industries of Japan, Korea and newly emerging markets in Asia Pacific is
a key to success.
Guaranteed supply of key inputs
As native forests are depleted or subject to conservation, industry operators must ensure they can source
required logs from plantations.
Optimum capacity utilisation
High capacity utilisation will maximise output efficiency, and hence, revenue.
Economies of scale
Sufficiently large production volumes are required to make this industry financially attractive since prices paid
for small quantities are minimal.
Must comply with government regulations
The industry must comply with limits set within Regional Forests Agreements, and other rules and regulations.
Proximity to transport
The location of operations near a major port of export is essential since almost all production is exported and
costs need to be minimised to maximise profits.
Having an integrated operation
This will enhance opportunities within other wood product markets and thereby spread the risk of investment.
It will also assist in ensuring a supply of sawlogs.

12.3%

7.3%

Competition from other inexpensive wood chips Sourced
in many overseas markets
Competition with recycled
paperImpact on the environment Quality Price Cost of
collection of raw material
Cost of productionProximity
to markets

Access to highly skilled workforce
A smaller but knowledgeable and skilful labour force will add significant value to the final product and maximise sales opportunities, particularly exports.
Economies of scale
Economies of scale will be achieved by adopting internationally competitive processing machinery and distribution channels. This is critical to financial success.
Output is sold under contract – incorporate long-term sales contracts
Long-term sales contracts (or vertical integration) with major downstream producers is paramount to ensuring
that there is a market for these products.
Upstream vertical integration (ownership links)
Ownership of forest plantations and logging operations will enable a firm within this industry to control supply
and prices of sawlog inputs.
Access to required utility infrastructure
The location of the firm, ensuring proximity to resource inputs and good infrastructure (especially transport),
has a substantial effect on cost competitiveness.
Access to the necessary amount of land/type of property
The location of the firm, ensuring proximity to resource inputs, is a key cost factor within this industry.
Access to the latest available and most efficient technology and techniques
The use of advanced technological processes and computerised purchasing, production, distribution and
marketing will be a significant cost advantage. It will also ensure product quality.

17.4%

14.5%

Product substitution Access
to raw materials Price QualityEnvironmental impact of the
industry establishing supply
contracts with major home,
office, shop, factory and other
building companies

Supply contracts in place for key inputs
Established long-term relationships with suppliers of raw materials are a distinct advantage that would ensure
streamlining of production.
Having contacts within key markets
Established showroom networks enable manufacturers to ensure that their products will be sold in key consumer markets, thereby generating brand recognition.
Access to the latest available and most efficient technology and techniques
Investment in technologically efficient machinery will ensure that products can change to meet consumer
preferences and achieve the greatest possible efficiency.
Economies of scope
Supplying a diverse range of products and focusing on the high quality end of the market is necessary to operate in such a competitive industry successfully.
Production of premium goods and services
Supplying a diverse range of products and focusing on the high quality end of the market will assist in gaining
future sales if combined with promotional campaigns that further develop brand recognition.
Access to highly skilled workforce
Access to good design skills and ability to apply specifications to products is critical to ensuring manufacture of
quality products.

6.5%

18.1%

Price Quality Branding Niche
market Customised product
Influencing consumer perceptions of the environmental
impact of the products
Characteristics of alternative
materials

Control of distribution arrangements
An established wholesale and distribution network will minimise logistics costs.
Economies of scale
Companies involved in manufacturing plywood and veneers will increase their margins if they can achieve
greater output for a given level of inputs.
Optimum capacity utilisation
Economies of scale will be achieved by adopting internationally competitive processing machinery and distribution channels. This is critical to financial success.
Production of premium goods/services
Making high quality products will allow a firm to position itself in the premium level of the market.
Upstream vertical integration (ownership links)
Ownership of forest plantations and logging operations will enable a firm within this industry to control supply
and prices of inputs.
Downstream ownership links. Ownership of key value adding and distribution industries will enable profits to
be maximised since a firm will have much greater control over prices paid and received and will develop more
direct market access. Supply contracts in place for key inputs. The availability of long-term contracts for resource
supply will remove uncertainty about meeting production targets.
Access to the latest available and most efficient technology and techniques.
The use of advanced technological processes and computerised purchasing, production, distribution and
marketing will be a significant cost advantage. It will also ensure product quality.

6.4%

16.3%

Substitute products Range
of end-uses Production
efficiency Technological
efficient Raw material costs
Environmental concerns
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Log Sawmilling

Firms in this industry tan,
curry, dress, finish, dye,
emboss and stamp leather,
animal skins and fur. Companies are also involved in the
production of fellmongered
wool, pelt or slipe wool. The
industry also manufactures
handbags, wallets, luggage,
saddles, machine belting,
industrial packaging and
other similar products out of
leather and synthetic leather,
excluding leather footwear
and leather clothing.
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Pallets and
OtherWoodProduct
Manufacturing

Solid Paperboard
Container Manufacturing

$0.05

Industry participants operate
mills where they produce
pulp, bulk paper and bulk
paperboard from a variety
of purchased inputs including woodchips, clay, lime,
dyes and chemical resins.
The industry manufactures
paper from any fibre, and
produces pulp from recycled
paper. Some companies
may manufacture paper and
paperboard from purchased
pulp, while others produce
their own pulp.

$0.11

Industry operators convert
purchased paper and paperboard into solid paperboard
packaging containers (excluding corrugated containers).
These are sold to various
manufacturers of consumer
goods and distributors. End
products include folding cartons, tobacco packs, beverage
and food carton packaging,
and others.

$0.06

-8.9%

-2.0%

$1.9

$1.5

140

6.6%

Decline

Low

Low

Light

Low

Low

Medium

High

• The industry is rationalising
its product ranges by trying
to standardise products that
are easier to manufacture
• Input costs for labour and
materials have increased
and this restricts value
added growth, and therefore profit growth
• The nature of the products
is such that any real innovation is difficult to achieve
because the products must
be functional

0.5%

1.1%

$2.4

$26.3

5

3.2%

Decline

High

Medium

High

Heavy

High

High

High

Medium

• Profitability is declining
and industry players are
downsizing operations
• Industry products and
brands are well established,
and only a few innovative
products are entering the
market
• Consumption of paper products is declining as internet
penetration increases

-3.6%

-0.3%

$1.8

$0.9

6

9.5%

Decline

Medium

Low

High

Light

Medium

Medium

Low

Medium

• Industry value added is
growing slower than the
economy as a whole
• The total number of enterprises is steadily declining
• Domestic demand is
stagnant, with clearly
segmented product groups
• Operators are reliant on
domestic sales, with the
value of exports declining
• There is a limit to the
technological advances and
product innovation possible

CorrugatedPaperboard Container
Manufacturing

PaperBagandSack
Manufacturing

Tissues and
OtherPaperProduct
Manufacturing
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Operators in this industry
purchase paper and paperboard from mills and use
them to manufacture corrugated paperboard containers.
Industry products include
plain cardboard boxes and
specialised packaging for various industrial and consumer
goods. Finished cardboard
containers are mainly sold to
other manufacturing industries in Australia, as well as to
distributors and retailers.

$0.10

Operators in this industry
process purchased paper
into a variety of paper bags
and sacks. Industry products
include carry bags, singlelayered paper bags and sacks,
and multi-wall sacks. They
are mainly used for industrial
packaging of dry food or cement, and as packaging used
in takeaway food and retail
outlets.

$0.04

Operators in this industry
purchase pulp, paper and
paperboard, and convert
them into various finished or
intermediate products. Industry products include sanitary
products, paper insulation,
wallpaper, cigarette papers,
paper novelties, and goods
not classified under other
paper converting industries.
These products are typically
sold to grocery and paper
product wholesalers, directly to retailers, or to other
manufacturers for further
processing.

$0.35

-3.2%

-0.8%

$5.0

$0.1

3

3.4%

Decline

Low

High

Light

Medium

Medium

Low

Low

• Industry value added is underperforming the economy
as a whole
• There are clearly segmented
product groups and demand
is stagnant
• Technological changes are
only cosmetic
• Competition from
substitutes, such as solid
paperboard containers and
plastic containers, is strong

1.4%

1.2%

$1.9

$0.7

3

7.3%

Decline

Medium

Low

Medium

Light

Medium

Medium

Medium

High

• Industry value added is
expected to underperform
the economy
• Revenue growth has been
limited by declining export
demand
• The market has reached
saturation
• New products are limited by
existing boundaries

-1.5%

-0.5%

$1.7

$28.2
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21

11.7%

Decline

Low

Medium

Light

Medium

Medium

High

Medium

• Industry value added is underperforming the economy
as a whole
• The industry is limited to
the size of the Australian market, as exports are
decreasing
• Strong price competition
limits the value of manufactured products within this
industry
• There has been some
rationalisation of products
and brands

Having contacts within key markets
Close links with user industries are important since sales performance is largely dependent on good relationships with wholesalers and retailers.
Well-developed internal processes
Inventory control and cost structure management will affect cashflows, which is essential in this low margin
business.
Superior financial management and debt management
Since borrowings are necessary to get started and margins are low, management of debt is important.
Provision of superior after-sales service
The availability of quality products at a reasonable price, with good service back up, will attract wholesalers,
retailers, other manufacturers and building contractors to place orders in the future.
Access to highly skilled workforce
The availability of a skilled labour force is essential since the industry is highly labour intensive and the work is
often intricate.

3.6%

22.0%

Price Quality Functionality
Use of brand names Substitutes Marketing

Economies of scale
Capacity utilisation and large-scale mills will enable producers to compete with imports and other large local
manufacturers.
Availability of resources
Guaranteed access to woodchips through long-term contracts with state governments and investment in
plantations is critical to ensuring a constant supply of raw materials.
Access to utility infrastructure
Manufacturers must have access to reasonably priced energy and water resources in order to produce effectively within the industry.
Ability to alter goods produced in favour of market conditions
The type of market supplied is important as demand changes from year to year, and foreign producers have the
ability to switch production quickly between end products. Some markets, such as printing and stationery, offer
higher returns.
Technical research and development
Investing in R&D will maximise the possibility of developing higher quality products with faster production
schedules.
Having contacts in key markets
Links with suppliers and user industries are paramount to ensuring continuous demand for output produced.

2.3%

6.0%

Outside influences - imports
and substitutable materials
Price Quality Reliability and
speed of delivery Exceptional
customer service and aftersales communication Environmentally consciousness
Substitute products

Access to high quality inputs
Access to quality paper materials required for the production of solid fibreboard containers is essential to ensure
production of a quality end product.
Having a large sales contract
Close association with major consumers of paperboard containers will enable manufacturers to secure market
shares with long-term supply contracts.
Access to the latest available technology used in processes
State-of-the-art printing techniques and computer-integrated design and production allow operators to fulfil
customised packaging requirements of container size, flexibility, durability, shape and printing.
Optimum capacity utilisation
Concentration of larger operators on high-volume items, leaving the low volume items to smaller operators, will
make production more price competitive.
Production of goods currently favoured by the market
Tapping into current market trends quickly is essential. For example, it would now be beneficial to manufacture
packaging for stack items with increased strength, as new transport and storage techniques require greater
stacks of packaged goods.
Market research and understanding
Market research is crucial to understand what client manufacturers and end consumers want with respect to key
issues such as price, quality and usability.

2.9%

23.2%

Price Quality Service and
ability to adapt to customers’
needs Quality of packaging,
including durability, imagery
quality, attractiveness and
other features Fast and
reliable delivery Superb
after-sales service Substitutes
Import competition Competition with plastic products

Having contacts within key markets
Such contacts with retailers, wholesalers and importers in overseas markets will ensure that the manufacturer
has a market for its products and these will be heavily promoted along the marketing channel.
Optimum capacity utilisation
The concentration of larger operators on high volume items, leaving the low volume items to smaller manufacturers, will enable the market leaders to reduce marginal costs of production, thereby maximising value added
and profit.
Development of new products
The development of new containers with greater strength and/or number of uses will increase the potential
market for these products.
Access to the latest available and most efficient technology and techniques
The implementation of technological innovations will ensure that local producers compete with multinational
corporations with respect to product quality and price.
Ability to change which market the firm operates in
This enables substitution between manufactured products in response to changing consumer tastes. For example, the ability to produce both paper and plastic-based packaging.
Output is sold under contract – incorporate long-term sales contracts
This ensures a constant demand for the industry’s products.

5.0%

14.8%

Substitute products

Access to niche markets
A degree of innovation within a firm can provide access to niche markets, such as bags with advertising. Niche
markets enable operators to reduce revenue volatility over time as a loyal customer base is built.
Access to the latest available technology
The ability to invest in advanced technology will enable companies to have a better response to changing
consumer tastes. Technological changes also improve efficiency of production.
Business expertise of operators
Good company management and industry knowledge is critical to success. The industry is becoming more
technical and to be able to fully utilise the technology, expert staff is required.
Proximity to key markets
Industry operators rely on cost-efficient transportation to achieve the best price for their customers. Proximity
to key customers and retail outlets is an important competitive factor in this industry.
Having a large supply contract
Large customers (such as cement producers) are essential to ensuring that a manufacturing plant produces near
capacity, particularly for smaller operators competing with large businesses.
Ability to pass on cost increases
When the price of paper increases, operators need the ability to charge more for the end product, in order to
cover rising cost pressures. This can be hard in a market under strong import price competition.

5.2%

16.8%

Price Quality Speed of
delivery Post-sales service
Quality Reliability Efficiency
Timeliness of service Location Type of product offered
Ability to provide new and
improved product lines
Choice of materials used in
production Environmental
awarenessImport activity

Access to the latest available technology
Access to, and the ability to invest in advanced technology will enable companies to have a better response to
changing consumer tastes. Technological changes also improve efficiency of production.
Establishment of brand names
Brand recognition is paramount in this industry, given that a few companies already have well established brand
names.
Access to niche markets
A degree of innovation within a firm can provide access to niche markets. An example are resealable tampon
bags. Niche markets enable operators to reduce revenue volatility over time as a loyal customer base is built up.
Having marketing expertise
Industry-specific marketing expertise and superior management skills are keys to success. This includes undertaking extensive market research to ensure the firm understands what the consumer wants.
Having a large supply contract
Large customers (such as schools and government bodies) are essential to ensuring that a manufacturing plant
produces near capacity, particularly for smaller operators competing with large businesses.
Ability to pass on the cost increase
When the price of pulp and paper increases, operators need the ability to charge more for the end product, in
order to cover rising cost pressures. This can be hard in a market under strong import price competition.

0.5%

10.3%

Brand recognition Product
positioning Advertising
Quality Price Timeliness and
effectiveness of delivery
after-sale service Substitute
products Imports
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Pulp, Paper and
Paperboard
Manufacturing

Firms in this industry
mainly manufacture wooden
containers, pallets or packing
cases and other cork, wood,
bamboo and cane products.
Firms in the industry
acquire wood raw materials
from fabricated wood and
timber resawing/dressing
manufacturers, as well as
various chemicals from
relevant manufacturers, to
manufacture a wide range of
wood products.
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Paper Stationery
Manufacturing

ServicestoPrinting

NewspaperPrinting
or Publishing

Magazine
Publishing

$0.04

The Printing industry consists
of establishments mainly
engaged in commercial or job
printing (including commission printing of paper stationery), including printing onto
textiles or other surfaces.

$0.48

Services to printing consist
of performing prepress and
postpress services. Prepress
services are the steps
required to turn a design
into final form, ready for
final printing on a printing
press. Postpress services are
required after printing, such
as binding, finishing and
distribution.

$0.04

This industry consists of companies that print or publish
newspapers. Companies are
included in the industry if
their main source of income is
the sale of advertising space
in their own newspapers.

$0.36

This class consists of units
mainly engaged in publishing
magazines, bound periodicals, or periodicals issued less
frequently than weekly. Units
are included if their main
source of income is the sale
of advertising space in their
own publications.

$0.03

-1.7%

-2.7%

$0.2

$1.7

10

2.7%

Decline

Low

Low

Light

Medium

Medium

Low

High

• Industry value added is underperforming the economy
as a whole
• The number of enterprises is
declining slowly
• The industry has stable and
clearly segmented product
groups
• Technological changes have
been minor, mainly cosmetic
• Per capita consumption of
stationery is declining

-2.6%

1.4%

$20.4

$3.1

325

5.5%

Decline

Medium

Medium

Low

Light

Medium

Medium

Low

High

• Profit margins have fallen
• There is generally market
saturation
• Electronic documents can
threaten commercially
printed documents

-4.4%

0.6%

$3.6

$0.0

92

5.5%

Decline

Low

Low

Medium

Medium

Medium

Low

High

• Technological advancements have robbed the
industry of services
• Technology has helped
customers internalise previously outsourced functions
• Industry activity has declined in the last five years

-3.4%

0.7%

$70.0

$0.2

25

5.0%

Decline

Medium

Low

High

Heavy

Medium

High

High

Medium

• The industry is forecast to
grow at a slower rate than
the economy
• There have been several
mergers and acquisitions in
the industry
• External competition from
other media is advancing

-1.7%

1.5%

$4.4

$0.6

4

1.2%

Decline

Low

Low

High

Medium

Medium

High

High

High

• Some periodical markets
appear to be at saturation
level
• There has been a rationalisation of titles occurring in
magazine publishing
• Technology will offer few
new opportunities for the
industry
• There has been slow growth
in circulation volumes
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Access to the latest available and most efficient technology and techniques
Access and ability to invest in the latest technological innovations will enable companies to respond to changing consumer tastes better than most competitors.
Access to highly skilled workforce
Access to skilled labour, particularly engineering staff, is critical to success with respect to product innovation.
Access to niche markets
Companies in this industry can establish a market niche, such as stationery made from 100% recycled paper
or hand-made products. This will reduce revenue volatility as a loyal customer base is built up, and reduce the
exposure to import penetration.
Establishment of export markets
Exporting capability is important since domestic demand is stagnant and future growth will come from
overseas.
Provision of superior after sales service
Good response times to clients’ needs will allow manufacturers to protect their market shares.
Production of premium goods/services
The quality of paper stationery products is important for most uses, especially professional and desktop printing. Producers of high quality paper will be able to protect their market share from cheaper imports.

0.7%

18.3%

Imports Substitute products
Price Great customer service
Quick and reliable deliveryProduct versatility Ability
to alter production to meet
changing demand Diversity
of products Branding Marketing Advertising Competition
from other communication
methods

Having marketing expertise
Aggressive marketing is important given the high level of competition.
Access to niche markets
Firms which specialise in narrow product lines using advances production techniques, and which adopt a more
concise approach to marketing, improve the likelihood of establishing a market niche.
Production of goods currently favoured by the market
Firms should focus on markets of high demand and profitability.
Access to highly skilled workforce
Given the serious shortage of skilled tradespeople in the printing industry, firms that can ensure an adequate
supply of labour have a distinct market advantage.
Attractive product presentation
Increased design orientation and the ability to use colour more effectively is important for operators in the
industry.
Access to the latest available and most efficient technology and techniques
New technology developments yield time efficiency, reductions in labour costs and improvements in product
quality, and firms maximising their utilisation of ‘state-of-the-art’ technologies enhance their competitiveness.
Prompt delivery to market
Prompt delivery through reliable and efficient transfers of digital data is important.
Optimum capacity utilisation
Firms should maintain optimum capacity utilisation. The size of print runs can affect capacity utilisation.

4.2%

24.6%

Price Flexibility of endproduct Compatibility with
customers’ systems Response
times Printing technology
Environmental performance

Access to the latest available and most efficient technology and techniques
Access to, and investment in leading edge technology affects the quality of the product.
Having contacts within key markets
Access to the network within the industry is vital for maintaining or gaining market share.
Having marketing expertise
Marketing capability affects the decision of clients choosing a business over another.
Optimum capacity utilisation
The level of capacity utilisation needs to be optimal for businesses to be successful in the industry.
Production of premium goods/services
The reputation of the company’s reliability and quality of services determines whether a client chooses to begin
or resume to use their services.
Having a good reputation
The reputation of the company for reliability and quality of services is vital to gain business.
Ability to alter goods and services produced in favour of market conditions
The type of services provided need to be able to be altered when necessary to meet market conditions (for
example, a high level of typesetting undertaken by a firm will reduce profitability, whereas a high level of graphics would improve profits).

9.0%

24.0%

Design skills Quality Ability
to complete jobs on time Providing customers with access
to leading software Product
finishing Diversifying

Access to niche markets
The ability to identify and service niche markets can create profitable opportunities for publishers and printers.
Access to highly skilled workforce
Journalist and editorial talent is important. In addition, good sales and production personnel can help improve
sales and reduce costs.
Control of distribution arrangements
Distribution networks are important in driving sales. Establishing efficient distribution links will help improve
the reliability of services, and thus customer satisfaction.
Ability to quickly adopt new technology
It is important to be on top of changes in the media environment and to adopt new technologies that can
promote and protect revenue (the internet and innovative printing capabilities) and reduce costs.
Optimum capacity utilisation
High capacity utilisation can drive down unit costs and help industry operators save substantial funds.
Guaranteed supply of key inputs
It is important for printers and publishers to be price competitive and to have access to steady supplies at
reasonable prices.
Production of premium goods and services
The quality of the product (journalistic content, paper, print and pictorial matter) will influence the value
proposition to readers and advertisers.

20.0%

24.0%

Maximising circulation
Generating income from circulation and from Advertising
Content Price Specialisation
Niche markets New platforms
Print and internet classified
advertising Competition from
other media Advertising on
the basis of reach, price of
advertising and flexibility

Access to highly skilled workforce
Access to labour skilled in journalism and editorial, as well as in advertising.
Establishment of brand names
Brand promotion can bolster readership and advertising rates.
Effective cost controls
Control over input costs (such as journalistic costs, printing, distribution and promotional expenses).
Automation – reduces costs, particularly those associated with labour
Technological efficiency can reduce labour costs, which represent a significant cost. PBL’s magazine business
(operated by Consolidated Press) has installed software, called ExchangeIT, which records sales at newsagents
with the aim of reducing returns.
Control of distribution arrangements
Distribution networks are important as they can help drive sales and readership.
Optimum capacity utilisation
High capacity utilisation, in order to reduce unit costs.
Access to niche markets
It is important to have a strong understanding of the market being addressed and to position publications to
promote an increase in readership and circulation and to win advertisers.
Production of premium goods/services
Quality of product (for example, the quality of paper, print and pictorial matter to attract readers and advertisers) to bolster average selling prices (such as cover prices and advertising rates).

17.5%

21.7%

Advertising Provision of
content that is informative,
attractive and entertaining to
a well defined market niche
or demographic Promoting
and marketing the publication Price Maximising circulation Targeting selected reader
audiences Competiting with
the internet Additional advertising opportunities
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Printing

Operators in this industry
purchase paper and
paperboard from mills and
process them into a range
of office, educational and
personal stationery. Industry
products include writing and
filing materials, paper labels,
paperboard games and toys,
playing cards and similar
applications. These products
are sold to specialist paper
stationery wholesalers and
retailers as well as generalist
wholesalers and retailers.
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BookandTelephone
DirectoryPublishing

PetroleumRefining

BituminousProduct
Manufacturing

FertiliserManufacturing

$0.25

The industry consists of companies that manufacture or
publish pre-recorded audio,
video or data media, including vinyl records, CDs, DVDs
and legal digital downloads.
In this case, publishing refers
to the licensing of using the
rights of a sound or image.

$0.04

Firms in this industry refine
crude oil or condensate (a
light form of oil) to produce
petrol, fuel oil, aviation fuel,
lubricating oil, grease base
stock, petroleum gases and
other petroleum products.
These products are then
marketed by wholesalers and
retailers, which may also be
owned by firms that operate
refineries.

$0.00

Firms in the industry manufacture petroleum or coal
products such as bituminous
surfacing materials (except
hot-mix bituminous paving),
bitumen or tar treated papers, felts or foils, bituminous
mastics or adhesives, refined
tar and coke (in ovens not associated with blast furnaces).
Firms may also recover lubricating oil or grease from used
petroleum waste products.

$0.11

This industry is made up of
companies that manufacture
chemical or chemical-based
fertilisers, including mixed
fertilisers and organic
fertilisers.

$0.39

2.3%

2.6%

$79.5

$10.0

105

5.3%

Mature

Low

Low

Medium

Medium

Medium

High

Medium

High

• The industry is rationalising
as publishers seek efficiency
gains and economies of
scale
• The internet has increased
competition
• The internet also provides
opportunities for publishers
to disseminate their products

-5.3%

-3.7%

$1.5

$9.2

48

4.8%

Decline

Medium

Medium

Low

Heavy

High

Medium

High

Medium

• The industry’s contribution
to GDP has been declining
consistently
• The lower cost digital format
is challenging traditional
media manufacturers
• The manufacturing of
prerecorded media products
is slowly becoming obsolete

2.2%

-0.5%

$0.0

$0.0

0

0.0%

Decline

High

Low

High

Heavy

Medium

High

High

High

• Australia’s petroleum
refineries are old and small
by world standards
• The industry’s importance as
a share of GDP is declining
• At least one refinery is likely
to close during the next five
years

11.5%

1.0%

$17.0

$16.0

3

8.0%

Decline

Medium

None

Medium

Medium

Low

High

Low

Medium

• Some key industry products
are facing increased competition from substitutes
• Demand for road surfacing
products continues to grow
• The prospects for a rebound
in coke production are fading

-5.5%

3.2%

$44.9

$50.1

6

13.0%

Mature

High

Low

High

Medium

Low

High

High

High

• There has been weak growth
in revenue and value added
over the past decade
• The industry has seen a
decline in the number of
market players in recent
years
• Clearly defined product
and market segments are
an important feature of the
industry
• The industry has a low rate
of technological change

Industrial Gas
Manufacturing

SyntheticResinand
Rubber Manufacturing
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Companies in this industry
manufacture hydrogen,
oxygen, acetylene or other
industrial gases (except gases
obtained from petroleum
mining or refining).

$0.34

The industry comprises
companies primarily engaged
in the manufacture of
synthetic resins and synthetic
rubber. These manufacturing
activities may be undertaken
on a customised or noncustomised basis. Key products include polyethylene,
polypropylene, polyvinyl
chloride, polystyrene and
synthetic rubber. Industry
products are then sold to a
variety of downstream industries including packaging,
chemicals, construction, and
transportation.

$0.30

4.7%

3.7%

$42.4

$1.4

5

11.1%

Growth

Low

Medium

Medium

Medium

High

High

High

• New markets are currently
driving industry growth
• The new application of
existing products is a key
growth driver
• New technologies in the
industry and within enduser markets will stimulate
growth

-5.8%

1.9%

$10.2

$25.7
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32

9.0%

Mature

High

Low

Low

Medium

Low

High

High

Low

• Fairly stable products,
brands and ownership are
key features of the industry
• Clearly defined segmented
product groups and user
industries are defining
characteristics
• Slow or negative growth
in industry revenue and
value added has defined the
industry in recent years
• Rationalisation and restructuring among the remaining
players has been prevalent
in recent times

Supply contracts in place for key inputs
Copyright to establish authors/prints/musicians, which guarantees sales, long print-runs (small print runs are
expensive) & can lead to subsidiary rights for serialisation, films etc.
Access to niche markets
The development of niche markets can provide profitable opportunities.
Control of distribution arrangements
Good distribution arrangements are important as they can help drive sales.
Ability to alter goods and services produced in favour of market conditions
Publishing of educational rather than general books (since imports offer stronger competition in the general
books market) or of culturally specific books (for which there has been a strong growth in demand).
Access to the latest available and most efficient technology and techniques
The development of a company internet site increases the potential for greater custom.
Economies of scale
The size of the firm – the larger it is the greater the economies of scale and scope.
Economies of scope
The size of the firm – the larger it is the greater the economies of scale and scope.
Having marketing expertise
well-established marketing policy can help drive consumer awareness and sales.

33.0%

16.0%

Competing for the rights to
works by writers Ability to
invest in brands Ability to
promote brands and books,
such as through advertisements, counter displays,
authors’ tours, and competitions Promoting their books
to retailers and other buyers
Quality Price of the publication Quality of the text and
supporting material Extent
of local content Competing
against other advertising mediums (such as newspapers)
on the basis of advertising
reach and effectiveness and
price Substitutes Competition
with other media (such as
newspapers) for advertising
spending

Control of distribution arrangements
Access to distribution channels and the ability to deliver products to the market quickly is important for success.
Establishment of export markets
The ability to sell internationally can lead to additional sources of revenue.
Ability to quickly adopt new technology
The need to implement new technology in response to changes in market demand (i.e. CD and DVD production)
is crucial.
Economies of scope
The size of the repertoire or access to recorded material can increase revenue streams.
Access to the latest available and most efficient technology and techniques
The latest techniques can lower unit costs.

3.5%

23.4%

Lowering costs per unit
production Latest technology
Economies of scale Price for
a range of different services
provided Relationships with
suppliers Ability to sign
more beneficial contracts
Brand and marketing abilities
Networking throughout the
industry Competition from
any activity which diminishes
the demand for the products
contained on CDs and DVDs
Differentiation within the
market

Ability to alter mix of inputs in line with cost
A refinery configuration that is sufficiently flexible to accept a range of crude oils will reduce the refinery’s
reliance on particular suppliers.
Downstream ownership links
A strong presence in the retail market is a key to success in this industry, because it creates direct-sales outlets.
Access to the latest available and most efficient technology and techniques
The adoption of cost-lowering technology will help firms succeed in this industry. Adopting new technology
early can give a firm a cost advantage over its rivals and subsequently boost profit.
Ability to quickly adopt new technology
Early use of new technology can provide firms with a cost advantage over its rivals and boost profit.
Fast adjustments to follow changing regulations
Firms that are unable to promptly comply with new regulations will suffer cost disadvantages.
Economies of scale
Refineries of less than minimum-efficient size cannot compete effectively against imported products.

1.2%

1.6%

Price Timeliness of delivery
Quality Complying with
new fuel standards ahead of
schedule

Ability to expand and curtail operations rapidly in line with market demand
Gaining a reputation as a secure supplier that can both ride-out downturns and meet demand peaks.
Upstream vertical integration (ownership links)
Integrating their activities in the petroleum and coal manufacturing nec industry within a larger operation. This
provides a buffer against high volatility.
Ability to accommodate environmental requirements
Firms must be able to comply with regulations relating to emissions.
Ability to pass on cost increases
In order to maintain profitability, firms must be able to pass on movements in raw material input costs.

15.5%

10.0%

Price Quality Security of
supply Transport costs
Alternatives

Availability of resources
Proximity to key materials such as phosphate, ammonium, sulphur and natural gas is important.
Having contacts within key markets
Given the reliance on imported raw materials and fertilisers, it is important that domestic manufacturers secure
reliable and competitive distribution links with overseas suppliers.
Economies of scale
Increasing price competition from both domestic and imported products has extended the need to generate
economies of scale and vertical integration.
Ability to expand and curtail operations rapidly in line with market demand
Seasonal and climatic variations significantly affect demand throughout the year and from year to year. Reduced
capacity can lead to a contraction in both sales and margins. Therefore excellent production management is
required.
Control of distribution arrangements
Strategically placed rural distribution centres offering customer service facilities such as soil testing and fertiliser
consultancy are important outlets for manufacturers in gaining exposure to a geographic region.

11.5%

7.0%

Low-cost producers Price Raw
material prices Transportation
costs Quality of the product
Security of supply Level of
service provided Purposespecific (and value added)
products Differentiation
through both product and
service Imported products

Access to highly skilled workforce
Technical expertise among the workforce can provide a competitive advantage, particularly within niche market
segments and in the provision of value-added services.
Business expertise of operators
Quality of management is important.
Provision of superior after sales service
The ability to provide complementary services is important due to the homogeneity of the products. Many
participants are seeking to become all-service companies to differentiate themselves from other participants.
Effective cost controls
Competitive manufacturing and distribution infrastructure is essential. It is only possible to be competitive in
this industry by reducing costs and increasing efficiency.
Having contacts within key markets
Strong relationships with customers are important given the homogeneity of the products offered. A number of
these customers operate on a global scale, using the same industrial gas producer throughout the world.

12.5%

7.0%

Price Distribution and
delivery Service and productAbility to supply the relevant
products and services on a
global scale Marketing strategies Differentiation

Availability of resource
Access to competitively priced feedstocks (raw materials) is vital to remain competitive in the low tariff environment.
Provision of superior after sales service. With very little difference between products, firms must differentiate
themselves by providing better quality service.
Optimum capacity utilisation
An adequate scale of production and capacity utilisation is becoming increasingly important as the industry is
forced to become more globally competitive.
Concentration on core business
For optimum efficiency and competitiveness, low-profit plants and smaller plants should be sold off and firms
should concentrate on their core product(s).
Economies of scale
No longer protected by tariffs, plants now need to be expanded and used to a greater capacity in order to make
the efficiency gain as that will enable them to be globally competitive.
Guaranteed supply of key inputs
Orica completed a $235 million gas pipeline from South Australia to its Botany plant in New South Wales in
order to remain competitive.
Effective cost controls. Firms can differentiate themselves by offering lower prices.

3.5%

10.5%

Price Product quality Product
deliverability (reliability of
supply) Customer serviceCompetitively priced imports
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Recorded Media
Manufacturingand
Publishing

This class consists of units
mainly engaged in publishing
books, sheet music, maps or
other printed articles. Units
are included if their main
source of income is the sale
of advertising space in their
own publications (such as
telephone directories).
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Ethylene,Propylene
and Other Organic
IndustrialChemical
Manufacturing

Explosive Manufacturing

PaintManufacturing

$0.06

This industry covers companies that produce a variety
of basic inorganic chemicals.
These in turn tend to be intermediate products used as
basic chemicals in industrial
processes or manufacturing
products, thus key customers
include various manufacturers. Key identifiable products
within the industry include
titanium dioxide, sodium
cyanide, industrial grade ammonia, caustic soda, sulphuric
acid, soda ash and chlor-alkali
products.

$0.36

The industry comprises
companies primarily engaged
in the manufacture of
explosives. The main product
segment comprises various
explosives (including primary
explosives, secondary explosives and high explosive
materials), followed by fireworks and matches. Industry
participants may also be
involved in the production of
blasting accessories such as
blasting and detonating caps,
fuses and cords, detonators
and safety fuses.

$0.12

This industry comprises
companies that manufacture
various paints, timber finishes
and other surface coatings for
decoration and the protection of surfaces against wear,
weather and corrosion.

$0.17

-1.9%

2.7%

$2.2

$18.8

6

5.0%

Decline

High

Low

Low

Medium

Low

High

High

Medium

• Fairly stable products,
brands and ownership are
key features of the industry
• Clearly defined segmented
product groups and user
industries also defines the
industry as it stands today
• Rationalisation and
restructuring have been a
key feature of the industry
in recent years
• Little technological innovation also characterises the
industry

1.5%

3.2%

$23.2

$99.0

10

9.0%

Mature

High

Low

Low

Medium

Medium

High

Medium

Low

• Slowing growth rates are a
key feature of the industry
• Industry restructuring has
characterised the industry in
recent years
• Product rationalisation
has been a feature of the
industry in recent years
• The number of establishments has fluctuated over
the past five years

5.0%

3.8%

$7.8

$3.3

4

7.0%

Mature

Low

High

Heavy

High

High

Medium

High

• Market acceptance and
saturation of products and
brands is a key feature of the
industry
• Clearly defined market and
product segments also
characterises the industry
• Market domination by a
small number of players is
another good indication
of the mature phase of the
industry’s current life cycle

0.7%

1.6%

$5.8

$9.8

4

5.0%

Mature

Medium

Low

High

Medium

Low

High

Medium

High

• A slow rate of technological
change is currently occurring within the industry
• Rationalisation of products
and brands has characterised the industry in recent
years
• Recent years have witnessed
slower growth in industry
gross product relative to the
general economy
• Mergers and acquisitions
have been a prominent
feature of the industry

Pharmaceutical
Product Manufacturing

Pesticide Manufacturing
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The Pharmaceutical Product
Manufacturing industry
comprises companies that
manufacture various medicinal and pharmaceutical
products, including drugs,
medicines (including herbal
medicines), medicinal chemicals as well as nappies and
feminine hygiene products.
Industry products are then
either distributed by the
manufacturer or via wholesalers to hospitals, pharmacies
and other retail outlets such
as supermarkets.

$0.57

This industry is concerned
with those companies
primarily engaged in the
manufacture of agricultural
chemicals designed to control
pests, weeds or fungi, i.e.
crop protection products.
Predominantly geared
towards the agricultural sector, the three main product
types are herbicides (weeds),
fungicides (plant disease) and
insecticides (pests). Industry
inputs are sourced from various other chemical sectors
(including the organic and
inorganic industrial chemical
segments)

$0.02

2.6%

3.0%

$34.3

$0.3

37

6.0%

Mature

Medium

Medium

Low

Heavy

High

High

High

Medium

• The industry is experiencing
slowing revenue growth
relative to the strong growth
in the 1990s
• Increased competitive pressures and declining research
and development
• The industry is currently
undergoing a period of
rationalisation
• The introduction of new
business models are in stark
contrast to the previous
blockbuster model

-4.6%

0.6%

$0.7

$2.4
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3

2.4%

Mature

Low

High

Heavy

High

High

High

High

• Moderate growth rates over
the past decade
• Increasing competitive
pressures characterised the
industry in recent years
• Rationalisation among players has occurred
• Reliance on imported
products has grown as local
manufacturing facilities shut
down

Having contracts which are favourable to purchaser
Access to competitively priced raw materials is vital to remaining competitive in the low tariff environment.
Level of competition existing in the market
For products where there is strong competition from imports (such as vinyl chloride monomer) or from local
manufacturers, profit margins are much lower and returns become more variable.
Concentration on core business
Industry participants must rationalise their operations in order to remain competitive in the low tariff, highly
competitive environment which currently exists.
Effective cost controls
Offering lower prices is an alternative way firms can differentiate themselves.
Upstream vertical integration (ownership links)
Operators who control operations from feedstocks and raw materials through to rubber and plastics manufacture are most likely to succeed.
Economies of scale
The protection of high tariff walls for many years created a fractured industry with manufacturing facilities
below world scale. Companies must now obtain economies of scale in order to survive.
Provision of superior after sales service
With often very little product differentiation, firms must differentiate by providing better quality service.
Optimum capacity utilisation
Companies must expand capacity in order to make efficiency gains that will make them world competitive.

4.0%

12.0%

Differentiation Product performance Product innovationQuality Import competition

Having contracts that are favourable to the purchaser
Firms in the industry need access to competitively priced raw materials.
Economies of scale
Large economies of scale should be available for the manufacture of products in the industry.
Production of goods currently favoured by the market
With increased import competition, margins have fallen sharply for the manufacture of some products. Additionally, some products have potential export markets which could be exploited.
Access to the latest available and most efficient technology and techniques
With a high level of competition within the industry and increased exposure to international competition,
adequate technology is essential in order to compete with imports (and other Australian manufacturers).

6.5%

9.5%

Price Product performanceProduct innovation with an
ever increasing range of Value
added products Development of innovative release
techniques Quality

Effective cost controls
Cost competitiveness is vital.
Access to the latest available and most efficient technology and techniques
Technical expertise (including product performance, product innovation and the ability to customise explosives)
is becoming increasingly important.
Having contracts which are favourable to purchaser
Access to competitively priced raw materials is important.
Having contacts within key markets
Strong relationships with customers are essential.

6.5%

13.5%

Cost effectiveness Safety
Level of value-added service
Customised explosives and
explosives systemsTechnical support services and
working with customers to
reduce their costs Servicing
customers on a global basis
Technological advances Product innovation Differentiation
Supplying customers with
practical expertise and superior technical knowledge

Control of distribution arrangements
An established and comprehensive web of distribution outlets in gaining access to end-users is becoming
increasingly essential.
Effective cost controls
As the industry is highly competitive, cost competitiveness is essential, especially in the mainstream market.
Access to niche markets
Given the mature nature of the industry, operators must endeavour to control a dominant position in a profitable niche market.
Ability to control total supply on market
If not operating in a niche market, operators must become a major player, controlling at least 20% of industry
revenues and operating in most key markets.
Access to the latest available and most efficient technology and techniques
Research and development and extensive technical links with domestic and international manufacturers and
suppliers ensures product innovation will be maintained.
Provision of superior after sales service
This is becoming an increasingly important component of the marketing of a manufacturer’s products in distribution outlets and include colour matching machines, product literature and customer information.
Establishment of brand names
To maintain company growth, operators must continue to develop brand and product innovation to differentiate themselves from their rivals.

3.5%

16.0%

Relationships with downstream distributors Price
Product quality Product
range Product innovation Differentiation Niche segments
Customers’ perceptions
of the product Customer
service Branding Technical
performance of the product
Economies of scale and
global ownership

Economies of scale
An adequate scale of production is important if the drug is listed on the PBS.
Establishment of brand names
An established brand name is important, as the perceived risk in taking pharmaceuticals is lessened with
identifiable brand names.
Having technology sharing arrangements with major players
Collaborative arrangements, particularly in the research and development (R&D) area, help to spread the risk
over a wider base and increase the probability of product innovation.
Undertaking technical research and development
The ability to undertake local research and development not only helps with product innovation, but is also a
prerequisite for entry into the Factor (f ) scheme.
Ability to alter goods and services produced in favour of market conditions
The development of new pharmaceuticals may increase revenue and market share.
Superior financial management and debt management
Superior financial management and debt management is required due to the high cost of R&D as well as manufacturing and marketing the product.

6.0%

12.0%

Product innovation and
development, if the product
is in patent Producing either
a breakthrough product or a
product to compete with a
breakthrough product Price,
if out-of-patent drug or their
generic equivalents Name
recognition Brand loyalty
Improvement of existing
products Product innovation

Having marketing expertise
Direct marketing to end users (primarily farmers) is an important way of attaining brand recognition amongst
end users in this industry.
Undertaking technical research and development
Due to the uniqueness of the Australian ecology, local research is necessary in order to make the product suitable for Australian conditions.
Production of premium goods/services
Given that price is not a major demand determinant, product performance is vital in maintaining market share.
Economies of scale
Obtaining economies of scale is also important in maintaining margins.
Management of seasonal production
The ability to vary production quickly in line with fluctuations in seasonal demand is important in maintaining
margins.
Having a cost-effective distribution system
The need for control over the distribution chain is a fundamental requirement in building a successful market
position.

3.5%

12.0%

Product performance Product
innovation with an everincreasing range of value
added products Development
of new innovative release
techniques Innovation
Branding Generic products
Price Use of a ‘rewards’ style
program offered by a number
of industry participants
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Titanium Dioxide
andOtherInorganic
Chemical Manufacturing

This industry comprises companies that produce various
organic industrial chemicals
that are mainly used as a
chemical input into other
chemical manufacturing processes. Key products include
ethylene, propylene, styrene,
phenol, acetone and fatty
acids. Feedstocks are a key
input into the industry given
the nature of the chemicals
concerned.
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SoapandDetergent
Manufacturing

InkManufacturing

Adhesives, Cleaning and Other
Chemical Product
Manufacturing

TyreManufacturing

Sponge, Hoses,
Belts and Other
Rubber Product
Manufacturing

192

$0.09

This industry comprises
companies primarily involved
in the manufacture of
cosmetic and toilet preparation products. Key products
include cosmetics, perfumes
(natural or synthetic), deodorants, lotions/creams and hair
care products. Raw materials
are sourced from other
chemical industry segments.
The finished product is then
sold via various retail outlets
including supermarkets,
department stores, specialty
cosmetics stores and pharmacies.

$0.08

This industry comprises
companies mainly engaged
in the manufacture of ink,
including carbon inks, drawing inks, indelible inks, India
inks, printing inks, silk screen
inks and writing inks. The
manufacture of carbon black
is not included within this
industry.

$0.02

The industry comprises
companies primarily mainly
engaged in manufacturing
or formulating polishes or
cleaners (except abrasive),
waxes, dry cleaning
preparations, essential oils
(refined or crude), adhesives
(except bituminous) or
other chemical products not
elsewhere classified. Inputs
are often sourced from other
components of the chemical
industry then sold to various
industrial segments as well as
the household market.

$0.11

Companies in this industry retread inflatable rubber tyres.
The industry includes tyre
manufacturers, however there
are none left in Australia.

$0.00

This industry includes
companies that manufacture
a wide variety of products
made from natural or
synthetic rubber that are not
elsewhere classified. Products
manufactured range from
mattresses and floor coverings, to hot water bottles and
rubber gloves.

$0.09

-0.5%

2.9%

$5.5

$5.2

12

4.0%

Mature

Low

Low

Medium

Low

Medium

High

Medium

• Weak to moderate growth in
industry revenue and value
added over the last decade
• Dominance of global players
in a saturated market has
been an industry characteristic in recent years
• Recent years have also witnessed the rationalisation of
products and brands
• The wholehearted market
acceptance by buyers of
products has also been a key
characteristic

2.1%

3.4%

$2.6

$29.3

29

7.5%

Mature

Low

Low

Light

Low

Medium

High

Medium

• In recent years there has
been some rationalisation of
products and brands
• This industry is currently
characterised by established
players dominating a number of key market segments
• Market saturation and
wholehearted acceptance
by customers of products is
currently a key component
the industry

0.3%

1.8%

$0.3

$3.3

3

4.3%

Decline

Medium

Low

Medium

Medium

Medium

Medium

High

High

• Market saturation has been
a key feature of the industry
with a number of end user
industries also in the decline
phase
• Growth in industry revenue
has been moderate to
weak and below that of the
general economy
• A number of mergers and
acquisitions have occurred
over the past decade
with more consolidation
expected

0.9%

2.7%

$2.1

$18.7

23

5.8%

Mature

Medium

Low

Low

Medium

Low

Medium

Medium

Medium

• Rationalisation of products
and brands has been a key
characteristic of the industry
in recent years
• The level of saturation
within the domestic market
is another key characteristic
of the industry at present
• The industry’s contribution
to the overall economy in
terms of value added has
tended to fall in recent years
with growth rates lagging
that of the economy

Access to niche markets
It is important for non-major players to occupy niche or ultra-niche positioning to minimise direct competition
from large players.
Ability to control total supply on market
Non-niche players require significant market strength for success.
Having marketing expertise
Marketing and brand awareness are important in gaining market share in this highly competitive industry.
Ensuring pricing policy is appropriate
Firms that provide incentives for industrial buyers, such as substantial bulk discounts, can help boost orders.
Having contacts within key markets
Retailers are able to offer significant promotional resources, which combined with successful brand names,
ensure an advantage in competing for the shelf space necessary to market products.

6.0%

13.0%

Price Brand strength Breadth
of their product lines New
product innovation Extention
of product lines Differentiation of products Product
quality Performance Competition against retail grocery
chains who are involved in
the manufacture and/or sale
of private label brands and/
or generic “non-branded”
products Ability to protect
patent, trademark and trade
dress rights Acceptance and
marketing capability

Having contacts within key markets
high brand visibility is important in increasing sales of mass market cosmetics and toiletries.
Access to niche markets
if not a major player, niche/ultra-niche positioning is important for success in this industry.
Having marketing expertise
in this highly competitive industry, marketing and brand awareness are very important in gaining market share.
However, this factor is somewhat less important in the niche and ultra-niche markets.
Production of goods currently favoured by the market
manufacturers must be aware of and be able to adapt to fashion trends in order to remain competitive,
although some of the larger manufacturers may set trends rather than follow them.
Ability to control total supply on market
significant market strength (if not a niche player) is important for adequate returns in this industry.

3.5%

16.0%

Price - middle and bottom
ends of market segments
Product qualities and perception Upscale packaging
and offering value-added
features Advertising Branding
Differentiation on the basis
of being natural or organic
New product development
Product innovation

Effective cost controls
In an industry with a high level of competition, price competitiveness is important in maintaining sales.
Production of premium goods/services
Product quality is important due to the high level of product substitutability.
Having contacts within key markets
Strong relationships with customers are becoming increasingly important.
Production of goods currently favoured by the market
Technical expertise is required so that the participant is able to tailor the product to the customers’ needs.
Provision of a related range of goods/services (“one stop shop”)
The ability to provide complimentary/supplementary services to customers is one method of distinguishing
between manufacturers.

2.0%

11.0%

Ability to deliver the four R’s
(the right ink, at the right
press, at the right time for
the right price) Product
performance (including
the reliability and technical
capabilities of the ink)Product
quality Quality of raw materials used Product’s ability
Product innovation Customer
service levels Ability to meet
the changing needs of their
customers imported products
Traditional affiliations in
determining supply arrangements

Establishment of brand names
For certain industry products, brand recognition is an important factor for the purchaser.
Guaranteed supply of key inputs
The recent hike in key raw material input prices highlights the importance of this variable.
Economies of scale
This helps to improve operating efficiencies though in recent years a number of players have failed to achieve
the necessary economies of scale given the small size of the domestic market.
Access to the latest available and most efficient technology and techniques
This is important in ensuring product price competitiveness and quality.
Optimum capacity utilisation
This also helps improve operating efficiencies.

2.0%

12.0%

Product performance Service
considerations Price Advertising Branding

Control of distribution arrangements
Strongdistributionnetworkswithoutrightorfranchiseownershipofretailoutlets(captivemarkets)willprovesuccessfulinthis
industry.
Establishment of brand names
Branding is import within retail markets and retreaders are affected by popular brand sales.
Access to multiskilled and flexible workforce
More skills are required to retread tyres compared with traditional tyre manufacturing.
Must comply with required product standards
Products and manufacturing processes should meet Australian and International Quality Standards.
Effective cost controls
Cost efficiency is important to keep the price of retreaded tyres low.
Ability to accommodate environmental requirements
It is important to ensuring that the firm meets legislation relating to the environment, product safety and dangerous materials.

1.0%

25.3%

Marketing Customer contracts Price Distribution Quality Technology Brand image
Retailer recommendations

Must comply with required product standards
Closely following and monitoring legislation covering environmental controls, product safety and dangerous
materials are key requirements in this industry.
Undertaking technical research and development
Developing better-quality products or new applications for rubber products through research and development
is key to success. Access to technology is important in reducing the influence of price competition.
Well-developed internal processes
Efficient inventory management and manufacturing operations are important for profit.
Proximity to key markets
Being located close to the major customer base reduces transport costs and delivery times.
Strong relationships with the supply chain
Negotiation of long-term supply contracts with large customers is a factor to success and ensures timely
delivery of inputs.

5.8%

20.0%

PriceImport price Product differentiation Quality Reliability
of delivery times InnovationProvision of product support
service (e.g. product use and
packaging design advice)

A P P E N D I C E S

Cosmetics,Perfume
and Toiletries
Manufacturing

This industry covers
companies involved
in the manufacture of
various surfactant products
including soap products and
other detergents, as well as
products such as disinfectants, toothpaste, denture
cleaners, glycerine and
candles. Raw materials such
as petrochemicals and oleo
chemicals are sourced from
other components of the
Australian chemical industry.
The products are then sold to
downstream industrial users,
as well as the household
and commercial user market
segments.

• The number of industry
participants has also tended
to decline with players
either divesting non-core
activities or ceasing operations entirely
-48.8%

1.6%

$0.0

$0.0

7

9.0%

Decline

Low

Low

Low

Medium

Low

High

High

High

• There are no tyre manufacturers
left in the industry
• Thenumberofestablishmentshas
beenfallingoverthepastdecade
• Industryvalueaddedisunderperforming the economy

-0.6%

0.9%

$5.3

$12.4
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17

7.6%

Decline

Medium

Low

Medium

Low

Medium

Medium

High

• The industry’s contribution
to the economy is declining
• The number of companies
in this industry is falling
steadily
• There is little product innovation
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Plastic Blow
Moulded Product
Manufacturing

Companies in this industry
manufacture plastic bottles
and other plastic products
using the blow moulding
method.

$0.10

1.0%

2.5%

$6.7

$1.1

13

7.5%

Mature

High

Low

Medium

Medium

High

Low

Low

Medium

• Plastic bottles are gaining
market share away from
substitute products such as
glass and aluminium
• There has been technological innovation improving
existing products

• The industry is growing at
a similar rate to the overall
economy
Plastic Extruded
Product Manufacturing

Companies in this industry
manufacture plastic pipes,
shapes and sections using
the extrusion manufacturing
method.

$0.16

-0.2%

1.6%

$14.6

$31.6

14

8.8%

Mature

High

Low

High

Light

Medium

Medium

High

High

• Industry consolidation and
rationalisation has occurred
due to increased import
competition
• Little technological innovation has occurred in the
industry the last five years
• Industry growth is heavily
influenced by the water
scarcity crisis

PlasticBagandFilm
Manufacturing

This industry consists of
enterprises mainly engaged
in manufacturing thin plastic
film, food wrapping, plastic
bags and garbage bags.

$0.03

-1.4%

2.6%

$0.9

$1.3

3

1.3%

Mature

High

Low

Medium

Medium

Medium

Medium

High

High

• Sales growth has been low
over the last five years
• There are few value-adding
opportunities available for
manufacturers to capitalise
on
• Innovation is mainly occurring in downstream markets
that this industry supplies,
not the industry itself

PolyesterandOther
PlasticFibreProduct
Manufacturing

Plastic Foam ProductManufacturing

Plastic Injection
Moulded Product
Manufacturing

194

This industry manufactures
a range of composite plastic
products that are reinforced
using rigid fibres. Fibreglass
is a common example of the
type of materials used by
the industry. The industry’s
products include water tanks,
swimming pool shells and
roofing sheets.

$0.09

This industry consists of
enterprises that manufacture
plastic foam products used in
the construction of housing,
vehicles, furniture and many
other products. For the purposes of this description, it
also includes firms that shape
purchased blocks of foam.

$0.03

Companies in this industry
manufacture a wide array
of products through the
injection of heated plastic
into moulds. Many of the
industry’s products are used
as input components for the
more complex products of
other manufacturers. These
include automotive manufacturers in addition to many
other consumer product
manufacturers.

$0.21

1.9%

3.7%

$10.0

$0.3

14

5.0%

Growth

Low

Low

Low

Light

Medium

Low

Low

High

• Plastic composite materials
are in a promising area of
research
• The industry is successfully
siphoning revenue from
competing industries
• Establishments continue to
increase in number

-0.2%

$15.1

$0.0

$4.6

6

5.1%

Mature

Medium

Medium

Medium

Medium

Medium

High

Medium

High

• A few players have a significant market share
• Some intermediate markets
are subject to slow growth
or high import competition
• Technological advances
have allowed for markets to
be expanded

-4.9%

-1.5%

$8.4

$37.3
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9.5%

Decline

Medium

Medium

Low

Medium

Medium

Medium

High

High

• Product development has
slowed, giving rise to strong
price-based competition
• The industry is facing direct
and increasing import
competition from foreign
firms
• Domestic demand is being
assaulted by imports of
finished customer products

6.8%

16.6%

Price Quality Reliability of
delivery times Innovation
of new products Recyclable
and environmentally friendly
products Substitute products
Presentation and versatility

Undertaking technical research and development
Access to technology through internal research and development improves efficiency and productivity. It also
assists in developing new applications for plastic
Having technology sharing arrangements with major players
Technology transfer agreements also improve efficiency and productivity and assists in development of new
applications for plastic extruded products.
Having a good reputation
An established reputation for product quality and good customer support are more likely to result in repeat
sales and customer loyalty.
Economies of scale
Economies of scale can be important to defray fixed costs and in bidding for large jobs.
Ability to quickly adopt new technology
Innovations in plastic pipes can provide new markets
Supply contracts in place for key inputs
Reliable supply of key inputs (such as plastic polymers) at competitive cost, improve the bottom line.
Effective cost controls
With low profit margins in this industry, it is very important to have strong control over inventories and production and selling costs.

9.3%

12.2%

Substitute (non-plastic)
products including metal,
Clay and concrete pipes Price
Total product prices including
transport and installation
costs Product performance

Undertaking technical research and development
Key to success for any firm is having access to technology through internal research and development or
technology transfer agreements.
Having technology sharing arrangements with major players
Access to technology through internal research and development or technology transfer agreements are crucial
for smaller firms who do not have the ability to conduct their own research.
Economies of scope
The ability to provide total packaging solutions can provide competitive advantages. Only producing one
particular product will not be sufficient in this industry.
Use of production techniques that add value to base product(s)
Adding value by applying artwork design, maximising print quality or graphics, or by applying other aspects to
the products that benefit final consumers will be beneficial in differentiating very similar products.
Economies of scale
Higher levels of throughput can reduce unit costs and improve a firm’s ability to compete.
Optimum capacity utilisation
Maximising plant and equipment utilisation, in order to reduce unit costs of production. Plants need to be run
as effectively as possible, to enhance competitiveness against cheap imports.
Supply contracts in place for key inputs
Reliable supply of key inputs (such as plastic resin) locked in at competitive prices is important to avoid
substantial cost changes.
Effective cost controls
This is a low margin business that requires close attention to inventory levels and production (including scrap)
and selling costs.

3.2%

15.7%

Price Consistency of product
quality Reliability of delivery
times Innovation Value-added
products and services, including total packaging solutions
Print quality and provision
of packaging design advice
in printed film products
Recycling solutions Product
range Selling and distribution
channels Imports Competition with other packaging
products (e.g. paper)

Having a good reputation
An established reputation for engineering design, manufacturing expertise and quality products is important
for players in this industry. The amount of firms in the industry allows customers to shop around for their
products.
Effective quality control
Attention to reducing reject rates and wastage in the production process reduces production costs and enhances the brand’s reputation for providing quality products, which is very important in this industry.
Provision of superior after sales service
Good customer support for technical applications and installation in each major product market is crucial.
Supply contracts in place for key inputs
Reliable supply of key inputs (such as polymer compounds and reinforcements) at competitive cost allows
industry players to compete. Reducing exposure to price increases significantly reduces the pressure on profit
margins.
Effective cost controls
The development of proprietary products to increase the level of value added and profit margins.
Having links with suppliers
The firm should understand the performance attributes of various compounds and have a good working relationship with the suppliers of these compounds. Doing so will ensure that good quality products are delivered
on time and at reasonable prices.

12.0%

23.8%

Ability to meet customer
performance requirementsConsistency of quality Product turnaround Reliability
Manufacturing capabilities of
the individual firmDurabilitySubstitute products

Undertaking technical research and development
Access to technology through in-house R&D or technology transfer agreements.
Must comply with required product standards
Closely monitoring and following legislation on environmental controls, product safety, raw materials and
dangerous materials.
Development of new products
Developing new applications for plastic foam products through R&D activities.
Proximity to key markets
Location close to customer base. Due to the bulky nature of industry products, transport costs can be reduced
by locating plant close to customers.
Economies of scale
Manufacturers with larger plastic resin requirements may be in a stronger position to negotiate lower prices
with suppliers.
Output is sold under contract – incorporate long-term sales contracts
Negotiation of long term supply contracts with large customers (with price escalation clauses).
Effective cost controls
Profit margins are low, so effective cost controls are very important in this industry.
Supply contracts in place for key inputs
Reliable supply of key inputs (such as plastic resin) at competitive cost.

2.5%

15.1%

Price Consistency of quality
of the products Reliability
of delivery times Innovation
Provision of packaging design
Environmental considerations Weight Performance
Safety Hygiene Presentation
Recyclability

Ability to control stock on hand
Reliability of supply is important to maintain customer loyalty. Firms must maintain a sufficient inventory to
satisfy fluctuating customer demand.
Close management of production costs
To protect profit margins firms need supply contracts for key inputs such as plastic resin at a competitive cost.
Reducing the occurrence of defective products is also related to this aspect of maintaining low production costs.
Flexibility and customisation of product design
Firms need to be sensitive to changing customer needs, but also capable of altering the design of their own
products to meet any new product requirements presented by customers.
Access to the latest available and most efficient technology and techniques
The use of state-of-the-art equipment and manufacturing processes promotes efficiency and provides highquality products.

4.0%

18.7%

Price Rise of substitute products Niche markets - ability to
provide products with superior performance capabilities
Rising level of imports
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• There has been consolidation within the industry

Having technology sharing arrangements with major players
Access to technology through internal research and development or technology transfer agreements.
Effective quality control
Attention to reducing reject rates and wastage in the production process.
Supply contracts in place for key inputs
Reliable supply of key inputs (such as plastic resin) at competitive cost.
Provision of a related range of goods/services (“one stop shop”)
Development of value-added relationships with customers, providing total packaging solutions.
Output is sold under contract – incorporate long-term sales contracts
Negotiation of long-term supply contracts with large customers.
Having a large supply contract
Negotiation of long-term supply contracts with large customers.
Economies of scale
The development of large-scale geographically dispersed production facilities.
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Glass and Glass
Product Manufacturing

The Glass and Glass Product
Manufacturing industry
consists of companies that
manufacture glass or glass
products.

$0.16

1.5%

2.5%

$15.6

$7.8

31

7.8%

Decline

High

Low

High

Heavy

High

High

High

High

• The industry is losing
market share for container
packaging due to substitution
• Product developments are
expanding the applications
for glass in the building and
electronics markets

10.0%

20.0%

Substitute products (e.g.
PET bottles and alternative
building materials) Entry of
new large scale producers
(notably in the wine glass
bottling market) Low cost
imports Pricing Delivery
capabilities Product design
Use of advanced labelling
technologies Specialised
products

Ability to control total supply on market
Maintaining good cash flow in this cyclical industry, with a range of markets and products, prevents financial
distress.
Financial position of the company (as against financial structure)
Maintaining good cash flow in this cyclical industry, with a range of markets and products.
Ability to expand and curtail operations rapidly in line with market demand
Firms must achieve profitability at low levels of capacity utilisation, in order to survive the dramatic cyclical
downturns experienced by this industry.
Access to high quality inputs
The production of good quality clay bricks (including maintaining access to good quality reserves of appropriately located clay) provides a competitive edge.
Provision of superior after sales service
The provision of a consistently high standard of service encourages repeat custom.

21.0%

19.0%

Product differentiation
Distribution networks Capacity to deliver products on
time Maintenance of a broad
range of product designs
and size specifications Long
term supply arrangementsConstant quality in brick
attributes Direct promotion
to consumers

Business expertise of operators
It is important that companies have superior industry-specific management skills.
Production of goods currently favoured by the market
Companies must keep abreast of customer product requirements.
Ability to quickly adopt new technology
It is important that companies keep abreast of technological advances worldwide in the industry and updating
machinery.
Having links with suppliers
Maintaining excellent linkages with producers of input raw materials is a key success factor.
Proximity to key markets
The strategic location of plant largely depends on product type, input materials and the consumer.

5.0%

21.0%

Price differentiation Guaranteed availability of supply
Standard of the product
Import competition Optimising efficiency Niche market
(e.g. ceramic kilns, furnace
maintenance etc.)

Ability to expand and curtail operations
Successful firms demonstrate a capacity to adjust production and marketing activities in response to fluctuations in downstream demand.
Having an integrated operation
Operations should be integrated into a diverse enterprise capable of weathering the cyclical nature of residential construction activity.
Production of goods currently favoured by the market
Successful firms focus production on high value-added products tailored to meet the changing preferences of
the household markets, notably fashionable floor and wall tiles.
Access to niche markets
Successful firms target expanding niche markets, particularly for floor and wall tiles, and differentiate products
based on design.
Access to high-quality inputs
This industry is heavily dependent upon access to high-quality raw materials such as common clays, kaolin,
industrial sands, aggregate and colouring dyes.

13.5%

16.0%

Product differentiation (e.g.
design and colours) Substitution by non-clay-based
products (e.g. concrete,
metal or PVC) Exposure to
imports Capacity to promote
and distribute tiles across
geographic markets through
networks of agents and
wholesalers

Ability to control total supply on market
Holding a major presence in a particular market segment or geographic market is important.
Ability to alter goods and services produced in favour of market conditions
Companies should be constantly aware of major threats from low-cost substitute products.
Ability to control stock on hand
Effective control of inventory can yield substantial cost savings and underpin solid profitability.
Having marketing expertise
Extensive marketing of ceramic products is important.
Ability to expand and curtail operations rapidly in line with market demand
This industry is subject to cyclical fluctuations in downstream investment into the building and construction
market.

19.5%

27.0%

Price Image Quality
Reputation for product
reliability Imports High
design attributes Establishing
a good network of retail
outlets and a supply
network to ensure speedy

Proximity to transport
Access of clinker grinding plant to the waterfront.
Access to high quality inputs
Access to raw materials of good quality.
Ability to quickly adopt new technology
Continued modernisation of plants (upgrading technology).
Successful industrial relations policy
Multi skilled workforce with commitment to workplace arrangements.
Ability to control total supply on market
Significant market dominance in a State, along with the ability to trade interstate and exploit potential export
markets.
Upstream vertical integration (ownership links)
Successful producers typically have strong vertical integration with cement users to ensure a captive market
(e.g. ready mixed concrete producers, and concrete pipe manufacturers), and ownership of raw material
deposits.
Proximity to key markets
The bulky nature of cement raises the transport costs and restricts the market threshold. Manufacturing is
therefore located close to the main sources of demand.

19.5%

11.5%

Price differentiation Product
availability Capacity to produce differentiated product
to meet customer specifications Import penetration
Extensive marketing and
distribution networks

Access to the latest available and most efficient technology and techniques
Maintaining a world standard technical expertise in manufacturing is a key success factor.
Proximity to key markets
Establishing in a location with high rates of building construction activity like Sydney and Brisbane is essential
to success in this industry.
Development of new products
Manufacturing high quality and innovative products is essential in this industry.
Downstream ownership links
Manufacturers in the industry must establishing ownership links through a wide network of distribution centres
and establish relationships with key users.
Upstream vertical integration (ownership links)
Firms in the industry should establish ownership links with suppliers of raw materials, transport and energy
supplies.
Provision of superior after sales service
Successful plaster product manufacturers provide excellent customer service, including after sales services.

27.0%

10.0%

Price Availability of stock
Sophisticated marketing and
distribution structure Design
quality and availability
against imports - in the niche
markets for plaster products
(e.g. acoustic plaster tiles,
period cornices and ceiling
roses, and display models)

A P P E N D I C E S

• Flat glass for use in windows
is relatively free of competition from substitutes

Maintenance of excellent customer relations
Successful players maintain close working relationships with their key clients and can customise products or
adjust production runs to meet specific client demands.
Having contracts which are favourable to purchaser
Cost minimising arrangements for raw materials are important for firms in the industry.
Having marketing expertise
Companies in the industry should have effective marketing campaigns.
Economies of scale
Increased efficiency through economies of scale is beneficial to maintain an advantage over other packaging
types.
Ability to control total supply on market
Market dominance by segments, as well as having national distribution centres, is important.

• Wine bottle market has new
productive capacity
Clay Brick Manufacturing

Firms in this industry are
engaged in the manufacture
of clay and pavers bricks (excluding refractory bricks).

$0.06

1.5%

1.5%

$12.3

$0.8

3

5.0%

Mature

None

High

Medium

High

High

Medium

High

• Activity is heavily
dependent on the cyclical
fluctuations in residential
construction investment
• Technological change is
focussed on improving
the efficiency of existing
production techniques
• Clay bricks are approaching
saturation of the existing
house exterior cladding
market
• Some scope for limited
expansion of export markets

Ceramic Product
Manufacturing

Ceramic Tile and
PipeManufacturing

Ceramic Sanitary
Ware and Other
Ceramic Product
Manufacturing

Companies in the industry
manufacture industrial
ceramics or refractory
products. Activities include
the manufacture of clay
refractory products such as
mortar, brick, block, tile, and
fabricated clay refractories
such as melting pots; and
nonclay refractory, mortar,
brick, block, tile, and fabricated nonclay refractories
such as graphite, magnesite,
silica, or alumina crucibles.

$0.00

Companies in this industry
manufacture ceramic tiles
(including vitreous china or
porcelain tiles), ceramic pipes
or other ceramic construction
goods (except vitreous china
or porcelain).

$0.01

Companies in the industry
manufacture ceramic
kitchen or tableware and
non-refractory type ceramic
containers and goods.

$0.02

2.5%

1.0%

$0.0

$0.0

0

0.0%

Mature

High

Low

Medium

Heavy

Medium

High

High

High

• Dependence on domestic
steel making severely
restricts growth prospects
• The domestic market is too
small to warrant adopting
latest world technological
advancements
• There is the potential to
export through the global
presence of dominant manufacturer

1.5%

2.0%

$1.2

$1.2

3

6.0%

Decline

Low

High

Medium

Medium

Medium

High

High

• Ceramic has lost market
share to concrete, PVC and
steel products
• Export growth is limited
by weight, fragility and
transport difficulties
• There are ownership links
with substitute products in
the roof tile market

-0.5%

0.5%

$4.7

$1.3

10

6.4%

Decline

Low

Medium

Medium

Medium

Low

Medium

High

• Domestic demand for
ceramic products is likely to
match the long-term growth
in GDP
• The local industry is significantly constrained by the
continued penetration of
low cost imports
• Imports currently account
for almost half of domestic
demand
• Dominant players in each
market segment are unlikely
to stimulate a growth phase

Cement and Lime
Manufacturing

This industry comprises
establishments primarily
engaged in manufacturing
clinker, hydraulic cement
(portland, masonry, slag and
pozzolanic cement), and lime.

$0.56

2.5%

2.5%

$109.7

$1.8

3

22.5%

Mature

High

Low

High

Medium

High

High

High

High

• The industry is heavily influenced by cyclical
fluctuations in building and
construction activity
• Excess global cement
production capacity limits
the scope for exports and increases the threat of import
competition
• Excess domestic production
capacity constrains profitability and discourages new
investment

Plaster Product
Manufacturing

Companies in this industry
manufacture plaster, plasterboard or other products
composed wholly or principally of gypsum. The industry
also includes companies
that manufacture processed
lightweight aggregates or
other expanded non-metallic
minerals.

$0.11

2.5%

3.0%

$29.0

$0.4

10

8.1%

Mature

High

Low

High

Heavy

High

High

Medium

High

• Industry growth is tied to
cyclical fluctuations in the
building and construction
markets
• No major technological advancements affect industry
expansion
• The emergence of foreignowned Lafarge might stimulate product development
and export growth
• Plaster holds about 80%
of the domestic market for
internal wall and ceiling
cladding
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Concrete Slurry
Manufacturing

Companies in this industry
manufacture ready for pouring concrete slurry, ready
mixed concrete and mortar.

$0.50

2.5%

3.0%

$42.8

$45.3

75

8.8%

Growth

Medium

None

Medium

Medium

Medium

Low

Medium

High

• Concrete slurry is capturing
a greater share of the
total construction material
market
• New companies are regularly entering the industry

8.5%

9.0%

Price Mixture quality
Timeliness of delivery High
corporate (brand) profile
Nation-wide networks Versatility in delivery arrangements

Proximity to key markets
Being located in proximity to both the source of raw material inputs and the market is important to minimise
transport costs.
Upstream vertical integration (ownership links)
Establishing vertical integration with cement and concrete operations is important to successful operations in
this industry.
Downstream ownership links
Vertical integration with transport facilities and distribution network is important for industry operators.
Development of new products
Keeping abreast of new developments in concrete applications in pipes and box culverts will give industry
players a competitive advantage.
Ability to control total supply on market
Maintaining dominance in a market segment or region, and being able to operate as a price leader will see
positive returns for manufacturers.
Having a good technical knowledge of the product
An established reputation for product quality and a good technical understanding of product.

23.0%

20.0%

Price differentiation Capacity to deliver the required
product on time to dispersed
geographical locations

Proximity to key markets
High transport costs favour the location of plants close to the major construction markets.
Development of new products
Research and development of new applications for concrete products may provide firms with a competitive
advantage in capturing new and emerging markets.
Upstream vertical integration (ownership links)
The larger firms have a high degree of vertical integration with raw material supplies and can therefore ensure
the quality, availability and cost of key inputs to production.
Ability to control total supply on market
The successful players in this industry typically have a significant degree of dominance in a regional or product
market (e.g., building boards), and are considered price leaders within these markets.
Economies of scope
Product diversification across a range of building products may enable firms to better weather the cyclical
fluctuations in demand from key building markets.

12.0%

18.0%

Product differentiation Product availability Timeliness
of delivery of standardised
products (e.g. roof tiles, and
concrete blocks)

Provision of superior after sales service
A large, well trained sales force is important.
Well developed internal processes
Economic efficiency in both quarrying and in the production facilities is important.
Having an extensive distribution/collection network
Companies should aim to have an extensive sales and distribution branch network.
Production of premium goods/services
High quality and innovative products are crucial to a company’s success.
Ability to find new resource deposits
It is important that companies have access to the resources to develop skills and explore new stone quarry sites.
Access to the latest available and most efficient technology and techniques
World-standard technical expertise in manufacturing is important.

16.5%

20.0%

Branding Advertising
Substitutes Price - general
stone products

Use of production techniques that add value to base products
Production of high value added steels, rather than only pig iron and raw steel, raises average prices and revenue.
Successful industrial relations policy
Attention to maintaining industrial harmony tends to improve productivity.
Establishment of export markets
Access to export markets, preferably on a long-term basis, provides security for producers.
Use of most efficient work practices
Attention to maintaining efficient work practices assists in cost containment.
Downstream ownership links
Ownership links with customers and a degree of vertical integration provide a market for steel output.

6.5%

13.0%

priceproduct qualityreliability
of supplytransport costsalternative products

Optimum capacity utilisation
Large-scale operation, which enables unit costs to be contained.
Guaranteed supply of key inputs
Secure access to raw material inputs ensures orders can be met in a timely manner.
Establishment of export markets
The ability to successfully export product provides a buffer against downturns in local demand.
Successful industrial relations policy
The maintenance of good industrial relations is a key due to the requirement for skilled labour and the shortage
of such labour in Australia at present.
Ability to pass on cost increases
Increases in steel input prices erode profitability of firms which are unable to pass the cost increases on to
customers

4.8%

24.7%

Price Quality Reliability of
supply Ability to produce
according to specification
On-time delivery

Ability to quickly adopt new technology
Access to capital and technical knowledge are required to timely and effectively invest in new capital equipment that save costs or enhance product quality.
Having links with suppliers
Links with major steel manufacturers helps to ensure consistent access to raw materials during periods of high
demand when firms are competing for supply.
Economies of scale
Operating on a large scale allows cost savings such as bulk purchasing discounts. Large operations tend to have
more ready access to capital for expansion and investment in labour saving technology.
Marketing of differentiated products
Product sales into several major demand industries help to insulate producers against slumps in any one
particular industry.
Establishment of export markets
The ability to export assists in attaining the large throughput required for economies of scale and provides a
buffer against downturns in domestic demand.

5.1%

12.5%

Price Product range Proximity
to customer markets Supply
of input materials

A P P E N D I C E S

• Industry globalisation
improves the spread of
technological advancements
overseas

Proximity to key markets
Concrete slurry is a highly perishable commodity and plants must be located in close proximity to the key
markets, as it is not practical to deliver concrete beyond a 50 km radius.
Ability to control total supply on market
Having market dominance and being price leaders.
Upstream vertical integration (ownership links)
Vertical integration with raw materials and cement operations.
Guaranteed supply of key inputs
The availability of suitable quarry materials.

• Concrete technology is
advancing
Concrete Pipe
and Box Culvert
Manufacturing

Companies in this industry
manufacture concrete pipes
or concrete box culverts used
mostly in water and drainage
infrastructure.

$0.07

6.0%

0.5%

$15.6

$13.6

4

8.0%

Mature

Medium

None

High

Heavy

Medium

High

High

Medium

• Demand is principally driven
by long-term trends in
spending on public works
• Scope for innovative
technological applications is
limited
• Substitution of concrete
pipes with plastic and
glass-reinforced pipes has
become common

Building Boards,
Bricks and Other
Concrete Product
Manufacturing

Glasswool,
Stone and
OtherNon-Metallic
Mineral Product
Manufacturing

Iron and Steel
Manufacturing

Iron and Steel
Casting
and Forging

SteelPipeandTube
Manufacturing

The Building Boards, Bricks
and Other Concrete Product
Manufacturing industry
consists of establishments
that manufacture concrete
products, except concrete
pipes or box culverts. The industry produces a wide range
of building and construction
concrete products such as
bricks, blocks, tiles (wall, floor
and roof ), pavers, cement
fibre boards, precast panels,
railway sleepers, posts,
beams, and poles. This industry includes the manufacture
of aerated and concrete
composite products.

$0.26

Companies in this industry
manufacture glasswool
insulation products, processed stone products and
other non-metallic mineral
products such as agricultural
or hydrated lime, abrasives
(natural and synthetic).

$0.13

Firms in this industry
manufacture iron or steel and
ferroalloys. The industry also
covers hot or cold rolling of
steel into primary shapes and
the galvanising, pre-painting
and tinning of sheet or strip
steel manufactured by the
same firm.

$2.70

Firms in this industry are
mainly engaged in iron and/
or steel casting and forging.
The manufacture of cast iron
and steel products involves
melting the metal to be used,
pouring it into a mould, letting it cool and then knocking out the casting. Forging
involves the use of machinery
with a hammering or pressing
action to convert iron or steel
bars or other basic shapes
into a pre-determined form.

$0.19

Companies in this industry
manufacture seamless or
welded steel pipes and tubes
or ferrous metal pipes and
tube fittings (except of cast or
forged iron or steel).

$0.04

4.0%

2.5%

$31.8

$1.7

56

9.8%

Growth

Medium

None

Medium

Heavy

High

Medium

Medium

High

• Substantial long-term
growth in domestic demand
for most concrete products
• Steady emergence of new
concrete products in the
construction market
• Market dominance of
global players enables rapid
adoption and spread of new
technologies
• Weak growth in some
segments due to market
saturation
• Limited scope for international trade

2.5%

3.0%

$22.1

$2.2

17

5.5%

Mature

Low

Medium

Heavy

Medium

Medium

Medium

Medium

• There is competition from
substitutes in the insulation
materials market
• Architectural fashions trend
away from stone product
use
• Industry growth prospects
are increasingly tied to the
cyclical fluctuations of the
building cycle

-2.6%

3.6%

$175.8

$280.0

35

20.0%

Decline

High

None

High

Medium

Low

High

Low

High

• The industry is characterised
by well established
products, technology and
markets
• Industry restructuring has
occurred with the spin-off of
the former BHP steel operations
• The volume of industry
output has decreased over
recent years

0.9%

3.8%

$9.0

$12.3

27

7.0%

Mature

Low

Medium

Medium

Medium

High

Low

Medium

• The industry’s products
and downstream demand
markets are well-established
• There have been no major
changes in the technology
employed over recent years
• Industry value added has
grown at a slower rate than
the overall economy over
the past five years

1.8%

3.8%

$2.1

$3.9

7

2.5%

Mature

Medium

Low

High

Medium

Low

High

Medium

High

• Pipe and tube products,
and the technology used to
manufacture them, are wellestablished with a slow pace
of technological change
• Value added is growing at a
slower rate than GDP
• The industry has been
characterised by increasing
consolidation and rationalisation
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AluminaProduction

Firms in this industry refine
bauxite into alumina.

$0.00

1.9%

0.1%

$0.0

$0.0

0

0.0%

Mature

None

High

Medium

Medium

High

High

Medium

• Industry products and
technology are both
well-established, as are its
markets
• The major industry players
are long-term market
participants

AluminiumSmelting

Firms in this industry
smelt alumina to produce
aluminium and also reprocess
scrap aluminium.

$0.00

-4.7%

-1.6%

$0.0

$0.0

0

0.0%

Decline

Low

High

Medium

Medium

High

High

Medium

• This industry’s product and
technology are both well established, as are its markets
• The major players are longterm industry participants
• The volume of aluminium
production is growing more
slowly than the economy as
a whole

Copper,Silver,Lead
and Zinc Manufacturing

Firms in this industry smelt or
refine copper, silver, lead or
zinc. They may also recover
these metals from waste or
scrap and produce sulphuric
acid as a smelting by-product.

$2.58

0.7%

2.8%

$284.4

$1,734.0

3

34.0%

Decline

None

High

Heavy

Low

High

High

Medium

• The industry’s products
are well known rather than
new, and the market is well
established
• The technology employed is
well established
• Although there are large
year-to-year variations,
industry output tends to
grow more slowly than GDP

Nickel and Other
Basic Non-Ferrous
Metal Manufacturing

Firms in this industry smelt
and refine nickel, smelt tin
and refine gold. Producers
may also recover these metals
from scrap.

$0.00

1.9%

-7.0%

$0.0

$0.0

0

0.0%

Decline

High

Low

High

Medium

Low

High

Medium

High

• The products that the industry manufactures are, for the
most part, well established
• The volume of industry
output is expanding more
slowly than the overall
economy
• Production processes are
well established

Aluminium Sheet
and
RodManufacturing

This class consists of firms
mainly engaged in hot or cold
rolling, drawing or extruding
aluminium. Also included
are units mainly engaged in
manufacturing aluminium
powders or flakes.

$0.00

$81.5

1.5%

$0.0

$0.0

0

0.0%

Decline

Low

High

Medium

Medium

High

High

High

• The industry is characterised
by a highly saturated
domestic market with well
established products and
services
• Technological development
tends to be incremental in
nature rather than of the
“break-through” variety
• The industry is characterised
by over-capacity and rationalisation

Copper Tubes
and Wire
Manufacturing

Non-FerrousMetal
Casting

200

This industry includes firms
that are involved in rolling,
drawing or extruding
non-ferrous metals (except
aluminium) into primary
shapes such as tubes,
sheets or shaped sections.
They also manufacture nonferrous metal powders
or flakes. The key products
manufactured by the industry
are copper tubes and wire,
with the exception of
insulated wire.

$0.15

The industry consists of firms
that are involved in casting or
forging non-ferrous metals or
alloys. The term non-ferrous is
used to indicate metals other
than iron and alloys that do
not contain an appreciable
amount of iron. A key market
for these firms is the automotive industry, which makes
use of a range of aluminium
castings.

$0.07

3.6%

5.8%

$3.2

$102.0

4

5.1%

Decline

Low

Medium

Medium

Low

High

High

High

• The industry is characterised
by a highly saturated
market with well-established products
• Products and basic production
methods seem unlikely to
undergo any
substantial change in the
near-term
• Contribution of the industry
to the Australian
economy has been declining
successively

-3.9%

3.5%

$5.2

$0.1
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27

32.0%

Decline

Low

Medium

Light

Medium

Medium

Low

Medium

•Industry products and
production methods are well
established
•Industry growth tends to be
slower than for the economy
as a whole
•The rate of technological
change has been slow with
no significant breakthrough

24.0%

8.0%

Price Security Reliability of
supply Diversification of supply sources

Output is sold under contract – incorporate long-term sales contracts
A high proportion of output sold under long-term contracts offers some security regarding the volume of sales
when market conditions become less favourable.
Access to required utility infrastructure
Access to electricity on favourable price terms provides a competitive advantage.
Guaranteed supply of key inputs
Secure access to alumina, either through ownership links with producers or via long-term contracts is essential
for production planning.
Supply contracts in place for key inputs
Long-term agreements for alumina and electricity provide smelters with security of supply.
Upstream vertical integration (ownership links)
Ownership interests in alumina refineries provide access to a key input.

12.0%

8.0%

Price Reliability of supply
Transport costs Shipping
costs

Access to the latest available and most efficient technology and techniques
Technologically advanced processing equipment can lower cash operating costs and make the smelter or
refinery more able to withstand downturns in price.
Downstream ownership links
It is important for firms in this industry to have ownership links.
Production of goods currently favoured by the market
The co-production of metals provides a buffer when the individual metal prices are weak.
Output is sold under contract – incorporate long-term sales contracts
Firms in this industry should have long-term contracts with overseas and local purchasers of copper, lead and
zinc.

11.0%

3.5%

PriceReliability of supplyTransport costsShipping
costs

Supply contracts in place for key inputs
Manufacturers in the industry require access to high-grade feedstock through either ownership or long-term
contracts.
Upstream vertical integration (ownership links)
Companies in the industry need access to high-grade feedstock through either ownership or long-term
contracts.
Access to high-quality inputs
Manufacturers in the industry need access to high-grade feedstock through either ownership or long-term
contracts.
Economies of scale
Large-scale operations permit economies of scale to be achieved.
Output is sold under contract – incorporate long-term sales contracts
Long-term sales contracts provide a measure of security when market conditions are unfavourable.
Ability to quickly adopt new technology
Companies in the industry should implement new cost-lowering technology as it becomes available.

7.0%

2.5%

Price Quality Transport costs
Security

Economies of scale
Large-scale operations allow manufacturers to generate improved economies of scale.
Marketing of differentiated products
Operators benefit from channelling sales across a range of downstream industries as this gives them a more
effective buffer against demand volatility associated with a specific industry.
Ability to quickly adopt new technology
The ability to compete against imports in terms of price is essential for operators within this industry and
requires the timely adoption of new cost-lowering technology.
Production of premium goods/services
The ability to compete against imports in terms of quality is essential for operators within this industry and this
typically requires the timely adoption of new production technologies.
Effective cost controls
The ability to compete in terms of price also requires the adoption of effective cost control measures which are
often specific to a particular manufacturing facility and location.

4.2%

10.0%

Price Quality Accuracy with
regard to specifications
and timeliness Internal
engineering resources Cost
effective manufacturing
processes Expanding product
lines through product development and acquisitions
Sufficient inventory levels
for fast turnaround of orders
Products made of alternative
materials such as timber,
steel, plastic or PVC Brand differentiation and recognition

Establishment of export markets
Access to export markets, particularly in times of low domestic demand, will diversify company markets and
protect the firm from downturns.
Guaranteed supply of key inputs
Secure sources of raw material supplies enable industry firms to properly plan output production levels and
future input costs.
Economies of scale
The ability to maintain high levels of throughput will cut unit capital costs for industry players.
Access to the latest available technologies
Investment in cost-lowering technology will benefit industry players by boosting productivity and making them
more competitive.

2.1%

4.6%

Price Quality Accuracy
Timeliness Using internal
engineering resources
Cost-effective manufacturing
processes
Expanding product lines
through product development and acquisitions
Sufficient inventory levels
for fast turnaround of orders
Import penetration Alternative substitute materials
to copper such as plastics,
timber, aluminium and steel
Brand differentiation and
recognition

Ability to quickly adopt new technology
The implementation of new cost-lowering technology as it becomes available makes businesses more efficient
and allows for players to lower costs and become more competitive in terms of price.
Market research and understanding
Effective market research is imperative to understanding what clients want in terms of quality and price.
Development of new products
Ongoing product development and research aimed at bringing new products to market and offers a competitive edge over rivals.
Establishment of export markets
Active participation in export markets allows room for sales growth, since the domestic demand has stagnated
in recent years.

7.0%

30.9%

Price Quality Accuracy with
regard to specifications
Timeliness Ability to meet
customer needs Internal
engineering resources Ability
to implement cost effective
manufacturing processes
Expanded product lines
through product development and acquisitions
Sufficient inventory levels
for fast turnaround of orders
Brand differentiation and recognition Products composed
of alternative materials such
as timber, steel, plastic or PVC
and imported products
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• The industry tends to grow
approximately in line with
GDP

Availability of resource
Access to high-grade bauxite reserves tend to yield lower unit production costs.
Economies of scale
An efficient, large-scale alumina refinery permits the operator to obtain lower unit costs.
Well developed internal processes
An efficient, large-scale alumina refinery permits the operator to obtain lower unit costs.
Downstream ownership links
Ownership links with aluminium producers provide a market.
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Structural Steel
Fabricating

This class consists of firms
mainly engaged in fabricating
structural steel components
for incorporation in buildings
or other structures.

$0.36

2.0%

3.7%

$18.1

$0.7

117

5.5%

Mature

Medium

Low

High

Light

Low

Medium

Low

Medium

• This industry’s product
and the technology used
to manufacture it are wellestablished
• Industry output tends to
follow broad trends in
construction spending

Architectural
AluminiumProduct
Manufacturing

The industry consists of
firms that manufacture
architectural aluminium products such as doors, railings,
gates, ornamental partitions,
window frames, aluminium
framed windows, doors and
shower screens.

$0.31

2.5%

4.7%

$16.0

$1.7

104

7.5%

Mature

Medium

Low

Low

Light

Low

Low

Low

High

• Products, and the technology used to manufacture
them, are well established
rather than new
• Numerous demand industries in the construction
sector are in mature life
cycle phases
• Efficiency in production
processes has stagnated,
with no significant breakthroughs on the horizon
over the next five years

Metal Doors
and Other StructuralMetalProduct
Manufacturing

Metal Container
Manufacturing

The industry consists of firms
which manufacture architectural steel, wrought iron
or other metal products that
are used as inputs into the
construction of buildings and
other structures. Products
such as doors, window frames
and staircases are included
in this industry. It excludes
items involved maintaining
the structural integrity of the
building (these products fall
within other industries such
as Structural Steel Fabricating
– C2741).

$0.15

This industry consists of firms
that manufacture metal cans,
canisters, drums, collapsible
tubes or metal containers.
This industry also includes
firms that recondition metal
drums.

$0.05

0.3%

3.9%

$7.6

$4.5

119

6.8%

Mature

Medium

Low

Low

Light

Medium

Medium

Low

Medium

• Industry output tends to
follow broad trends in
construction spending
• The industry’s products and
technology used for manufacture are well established
• Growth in industry value
added is expected to be low
compared with the overall
economy

-1.4%

-1.6%

$3.9

$3.8

4

3.2%

Decline

Low

High

Light

Medium

High

Medium

High

• The industry’s products are
standardised in nature
• The technology employed
by firms in the production process changes
incrementally rather than
dramatically
• The major industry participants are well established
• Industry value added,
revenue, establishment and
employment numbers are
all decreasing

Sanitary Ware
and Other Sheet
Metal Product
Manufacturing

Industry participants manufacture various products
using sheet metal. The
items produced are usually
components to be used by
other manufacturers or in
construction. Some of the
industry’s products include
air ducts, guttering and bottle
closures.

$0.27

1.3%

0.7%

$20.4

$2.0

147

6.2%

Decline

Low

Low

Light

Medium

Low

Low

High

• Products are relatively
standardised and well established
• The industry’s major players
have been active in the
market for a considerable
period of time
• Technological innovations
relating to the manufacturing process occur incrementally and focus on efficiency
• Industry growth as measured by value added has
fallen in the five year period
to June 2010

ToolandHardware
Manufacturing

This industry consists of firms
that manufacture cutlery, industrial knives and hand tools
excluding those tools made
from wood, and those that
are pneumatic (air powered)
or electrically powered.

$0.03

-2.6%

-2.7%

$2.8

$7.0

58

8.9%

Decline

Low

Low

Low

Light

Medium

Medium

High

High

• The industry’s products are
well defined and product
development has virtually
come to a halt
• The manufacturing technology used within the industry
changes extremely slowly
and improvements focus on
efficiency instead of new
product lines
• The major industry participants have been active in
the market for a considerable period of time
• Increased price based
competition is evident, as
products becomes commoditised
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5.1%

19.1%

Generic, standardised
products: Price Availability
of product with sufficient
inventory levels for a fast
turnaround of orders Specialized products: Price Technical
expertise of the firm, and
its reputation for delivering
a product which closely
matches customer specifications- Alternative materials
such as wood, plastics and
fibreglass

Availability of resource
A key success factor in the industry is related to the ability to source reliable and cost-effective aluminium
inputs. This approach provides for reliability and cost-effectiveness in the wider market.
Having a high profile in the market
Having a major presence in particular market segments helps to achieve a consistent sales base. It can also
create a sense of product differentiation, which is increasingly important as cheap imports compete for market
share.
Ability to pass on cost increases
Increases in aluminium input costs significantly affect profitability. As all products in this industry require aluminium for production, the ability to pass on price rises to customers is essential in maintaining profitability.
Proximity to key markets
Locating operations in areas with high rates of building construction activity is advantageous.
Downstream ownership links
Successful operators have relationships with large construction companies, in order to be the supplier of choice
for large projects.
Provision of a related range of goods and services (‘one stop shop’)
The manufacture of a range of aluminium products enables the producer to offer the convenience of ‘one-stop’
shopping to large purchasers.

5.2%

20.3%

Price Quality Accuracy with
regard to specifications
Timeliness Internal engineering resources Cost effective
manufacturing processes Expanded product lines through
product development and
acquisitions Sufficient inventory levels for fast turnaround
of orders Products made from
alternative materials such as
timber, steel, plastic or PVC
Brand differentiation and
recognition

Availability of resource
The ability to reliably source cost-effective inputs provides for reliability of output and maintenance of profit
margins.
Having a high profile in the target market
Establishing a presence in particular market segments or geographical segments is important. For larger players
this includes establishing links with large construction companies and architectural firms.
Access to a skilled workforce
Access to design, marketing and engineering skills are necessary. This tends to broaden the range of work that
the firm can undertake.
Proximity to key markets
Locating operations in areas with high rates of building construction activity allows easy access to target
markets.

5.1%

24.8%

Generic, standardised products: PriceAvailability of product, with sufficient inventory
levels for a fast turnaround of
orders Specialised products:
Price Technical and design
expertise and reputationAlternative materials such as
wood, aluminium, plastics
and fibreglass

Economies of scale
A sufficiently sized manufacturing plant is essential in order to obtain the advantage of an economy of scale.
Access to the latest manufacturing technology and effective cost controls
Continuous investment in improving outdated equipment and obtaining new equipment designed to improve
productivity and lower costs is required to maintain a firm’s efficiency relative to its peers within the industry.
Establishment of export markets
Exposure to export markets provides a buffer when domestic sales decline and enables the achievement of
economies of scale where the domestic demand for a particular product segment may be insufficient to achieve
this.
Having contacts within key markets
Firms have multi-year supply arrangements with their customers. Apart from providing financial stability, these
contracts also enable firms to alter their production levels to better suit the levels of demand.
Production of goods currently favoured by the market
Production focussed on aluminium cans rather than steel cans. Higher growth levels are available in the markets
serviced by aluminium cans.
Strong relationship with downstream customers
The market power of the industry’s customers is strong and continually increasing. Because of this, it is important for the industry’s firms to form collaborative relationships with their customers.

7.6%

13.7%

Quality of products Competitive pricing Ability to meet
customer requirements for
delivery, performance and
technical assistance Alternative forms of packaging such
as, glass, paperboard and
rigid plastic (PET) packaging
Substitute products

Economies of scale
For some products manufactured in the industry, large plant size enables the firm to capture economies of scale.
Automation
Investment in production technology enables firms to decrease costs associated with labour inputs. This is
particularly important in the current economic environment, where low unemployment and the skilled shortage
are adversely impacting the industry.
Availability of resource
Steel and aluminium are the main material inputs used in the manufacture of goods in this industry. Access to
these raw materials is essential to competing in the industry.
Effective cost controls
The ability to maintain a profitable cost structure is of critical importance as the industry faces increasing labour
costs, import competition, and fluctuating raw material costs.
Economies of scope
Many major players of the industry are horizontally integrated. By producing a range of sheet metal goods, including those covered under other industries, provides a buffer against downturns in the demand for particular
product lines.

7.4%

17.9%

Price Adhering to customer
preferences Engineering
resources and capabilities
Cost effective manufacturing
processes Expanded product
lines through product innovation Sufficient inventory
levels for fast turnaround of
orders Product substitutionImported products

Production of premium goods and services
A focus on innovation with a position at the high quality end of the market is desirable as import competition in
these markets is less fierce.
Establishment of export markets
Diversifying revenue sources through international markets can act as a buffer during periods when local
demand is weak or weakening.
Establishment of brand names
Some companies operating within this industry differentiate their goods and services through strong product
branding. A successful strategy is to associate industry products with quality.
Ability to pass on cost increases
Input accounts for the dominant cost to industry participants. Being able to pass fluctuations on to consumers is
key to retaining healthy margins.
Ability to avoid wholesale bypass
Maintaining distribution contracts with wholesalers/retailers is vital in the ongoing prosperity of industry
participants.
Having an extensive distribution network
The consolidation of customers has created an imbalance of bargaining power and exposure to revenue and
volume loss. Having an extensive distribution network can mitigate some of these problems.

9.0%

21.9%

Price Product quality Brand
recognition Strong customer
relationships Available range
of product lines Continuous
emphasis on product innovation Distribution networks
Imported products
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• Growth in industry value
added is expected to be
on par with the overall
economy over the ten years
to 2013-14

Access to highly skilled workforce
Access to design, marketing and engineering skills. This tends to broaden the range of work which the firm can
undertake.
Marketing of differentiated products
Major player BlueScope are focusing increasingly branded products to differentiate their products from those
of competitors. The manufacture of a range of products provides a buffer against product specific downturns
in demand.
Economies of scale
The ability to achieve a low cost production status through economies of scale is a distinct advantage within
this industry as it has many standardised products, which are produced for a mass market
Availability of resource
The ability to source reliable and cost effective inputs provides for reliability and cost-effectiveness in the
wider market. Major players OneSteel and BlueScope achieve this through vertical integration, with upstream
steelmaking operations.
Having contacts within key suppliers and markets
Ownership links with large construction companies or steel producers. This provides easier access to input
materials and/or markets.
Proximity to key markets
Location in areas with high rates of construction activity, particularly non-building construction such as mining
and other heavy industry, and infrastructure.

203

Spring and Wire
Product Manufacturing

The Australian Spring and
Wire Manufacturing industry
consists of operators which
manufacture wire or wire
products, cable, wire netting,
nails or rolled steel fence
posts.

$0.06

-2.8%

-0.2%

$4.4

$3.8

28

4.7%

Decline

Medium

High

Light

Medium

Medium

Low

Medium

• The industry’s products are
established and standardised
• Technology changes tend to
focus on improving production efficiency instead of
new products

Nut, Bolt, Screw
and Rivet Manufacturing

The Nut, Bolt, Screw and Rivet
Manufacturing industry consists of firms that manufacture metal nuts, bolts, screws,
rivets or similar fasteners or
metal washers.

$0.04

-3.2%

-0.7%

$2.9

$3.9

9

6.8%

Decline

Low

High

Light

Medium

High

High

High

• Competition from foreign
imports is continually
increasing at the cost of
local manufacturers
• The manufacturing technology used within the industry
changes slowly and when
they occur, their focus is on
improving efficiency
• The major industry
participants are subsidiaries
that have been active for a
considerable period of time

7.6%

15.3%

Price Product quality Innovation Customer service Technology Internal production of
key raw materials Manufacturing expertise Long-lived
customer relationships

Having a diverse range of clients
Diverse customer markets allows for distribution channels which, to some degree, mitigate the effects of business cycles on production (i.e. falls in the automotive industry).
Economies of scale
Large operations of scope and scale provide lower cost operating advantages.
Access to niche markets
Serving niche market offers some protection from imports and commands a price premium.
Product is sold at high profile outlets
Sales contracts with distributors who have a strong presence in the market.
Degree of globalisation in the firm
The aerospace and automobile industries are global and customers are increasingly seeking suppliers with the
ability to provide reliable and timely worldwide service.

8.0%

17.0%

Price Product quality
Customer service New and
improved product designs
MarketingBrand loyalty
Imports

Ability to vary services to suit different needs
A key success factor for this industry is to have the ability to service a wide range of manufactured goods and
services that suit customer requirements in varying downstream industries.
Having a diverse range of clients
Because this industry is reliant heavily on downstream demand, a key success factor is having a wide distribution of clients across diverse groups. This helps to counter any cyclical downturns.
Concentration on core business
Focusing on specific markets and coating techniques is a key success factor. This is more likely to make economies of scale available to industry players.
Having contacts within key markets
Involvement in the heavy engineering industries is important for success as it provides a steady demand source.
Economies of scope
Ownership links with manufacturers of either coating products or metal products. This makes market access
easier when demand is weak.
Automation reduces costs, particularly those associated with labour
The adoption of new technology, which boosts productivity and improves product quality, is important for success in this industry. It tends to reduce costs and boost demand.

9.2%

31.1%

Quality of finished goods
Price Level of technical
service provided to customers Fast turn-around service
times Accessibility Number
of distribution outlets Speed
and degree of customisation
for services offered

Production of premium goods
Australian niche markets are held by manufacturers of premium products.
Economies of scale
Large-scale operations are essential, which allows economies of scale to be captured.
Establishment of export markets
The ability to export, especially when domestic demand turns down, is a huge advantage for industry operators.

6.3%

12.8%

Focus on high end of
particular product segments
Price Quality Consumer
preferences for styles and
finishes Other products
(particularly high carbon steel
and stainless steel)

Economies of scale
A larger volume turnover against a fixed cost base reduces the cost per unit. Competition based on price has
become the primary tool of competitive differentiation and this is best achieved through economies of scale.
Establishment of brand names
Strong brand recognition is considered one of the major bases of competition for some product segments. A
high brand profile will help in attracting sales for a suite of products such as locks, firearms and ammunition.
Ability to adopt new technology
In order to contain costs and maintain their productivity advantage firms need to continually purchase, update
and integrate increasingly efficient manufacturing technology.
Ability to alter goods and services produced in favour of market conditions
The ability to offer a competitively packaged product. The mix of price, quality and reliability of supply will vary
according to the product type.
Having links with suppliers
The industry is reliant on quality input material. Having a strong working relationship with a supplier is vital in
being able to source quality product at optimum pricing.

8.0%

20.1%

Imports Price Superior product quality Branding Technical support Reliability of
supply Product performance
Innovation Technological
advances

Effective cost controls
Close relationships with suppliers and good distribution channels will help manufacturers succeed. These will
ensure that car manufacturers have access to relatively cheap car parts.
Establishing motor vehicle export markets
Developing solid export markets with downstream motor vehicle buyers will help manufacturers secure demand and therefore income. Global expansion is also important due to the relatively small size of the Australian
market.
Having an extensive distribution/collection network
Good distribution channels will assist motor vehicle manufacturers succeed in the industry. The more networks
a firm is involved in, the more opportunities exist for business.
Use of most efficient work practices
Improved labour productivity, including industrial relations, will help manufacturers succeed.
Ability to adapt to changes in consumer demand
Manufacturers need to adapt to new technology when consumer preferences change.
Successful industrial relations policy
Manufacturers that use effective industrial relations policies will benefit from improved labour productivity.
Access to the latest available and most efficient technology and techniques
The degree of investment into improving motor vehicle manufacturing technologies and product development
will determine the success of a company in the industry.
Optimum capacity utilisation
The level of plant utilisation of manufacturers in the industry will either help or impede business for motor
vehicle production.
Complying with government policies
Players that do not comply with government policies can be fined or have their products removed from the
market.

-3.9%

10.8%

Imports Pricing Branding
Use of lighter materials, such
as magnesium to replace
aluminium
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• The major industry participant has been active in the
market for a considerable
period of time

Establishment of export markets
Active participation in export markets. This provides a buffer against downturns in the domestic economy.
Upstream vertical integration (ownership links)
Firms have begun to develop vertical integration strategies in an attempt to mitigate fluctuation in cost structures, and improve the availability of raw materials.
Effective cost controls
Firms in this industry compete based on low cost. Major player analysis shows that low costs are obtained
through economies of scale and effective cost control measures.
Proximity to customer markets
In addition to serving customers nationwide, most firms’ distribution centres and production facilities are well
positioned to serve areas of high population and construction growth.
Downstream ownership links
Ownership links with downstream users of springs and wire products. This helps to ensure a market, particularly
when economic conditions are unfavourable.
Automation of manufacturing process
This is particularly important as labour costs within Australia are particularly high in comparison to key international competitors.

• The industry’s products are
well defined and have held a
presence within markets for
a long time
Metal Coating and
Finishing

Non-Ferrous Pipe
Fitting Manufacturing

Boilers, Plate Work
and Other FabricatedMetalProduct
Manufacturing

Motor Vehicle
Manufacturing
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Operators in this industry
provide metal finishing services. Industry operators are
able to engrave, polish, heat
treat, plate, galvanise, anodise, colour and coat metal
or metal products supplied
to them by clients. Industry
activities do not include the
galvanising or tinning of steel
sheet or strip.

$0.08

This industry manufactures
pipe fittings using nonferrous metals. Non-ferrous
metals are those that do
not contain an appreciable
amount of iron; which are
predominantly copper,
nickel, aluminium and their
associated alloys. Products of
the industry include pipe and
tube fittings, valves and valve
parts and are mainly used in
steam, gas and water piping
infrastructure.

$0.02

Firms in this industry are
primarily involved in the
manufacturing of boilers and
fabricated metal products.
Plating involves the application of a thin metal layer on
a surface to enhance quality,
prevent leakage, and protect
against corrosion. This industry manufactures a large class
of products including boilers,
water meters, door handles,
bathroom fittings, locks, firearms and ammunition, safes
and various other fabricated
metal products.

$0.32

Companies in this industry
manufacture motor vehicles.
These vehicles mainly include
cars, sports utility vehicles
(SUVs), light commercial vehicles, buses, vans and medium,
heavy and special purpose
highway trucks such as fire
trucks. Vehicles produced
in this industry are used
for private and commercial
purposes. The manufacturing
of automotive engines is also
included in this industry.

$0.79

0.5%

3.8%

$7.5

$0.1

112

5.9%

Mature

None

Low

Light

Medium

Medium

Low

High

• Many of this industry’s
services are well established
• Growth of the industry as
measured by gross domestic
product has slowed to a rate
below that of the Australian
economy
• Some major companies have
been active in the market
for a considerable amount
of time

-10.5%

-1.5%

$1.4

$7.0

4

8.3%

Decline

Low

Medium

Light

Medium

High

High

High

• Industry products are well
defined and the rate of
product development has
slowed
• Industry participants have
found it increasingly difficult
to pass on increasing production costs to customers
• Substitute product industries are growing at the
expense of the industry
• Imports continue to capture
an increasing amount of
domestic demand

-5.2%

0.8%

$26.0

$26.2

443

5.9%

Decline

Medium

Low

Low

Light

Medium

Medium

Low

Medium

• The vast majority of industry
products are standardised
in terms of their functional
design
• Market differentiation is
primarily obtained through
lower product pricing
• Technological innovations
and product developments
are occurring infrequently
• Import competition is forcing industry consolidation

-6.1%

1.9%

$0.0

$224.4
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6.6%

Decline

Medium

Medium

High

Medium

High

High

High

High

• The market for domestically manufactured motor
vehicles is shrinking
• Products manufactured by
the industry are not profitable
• Companies have been
downsizing over the past
five years
• Industry value added has
been falling while GDP has
been growing
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MotorVehicleBody
Manufacturing

Automotive Parts
and Accessories
Manufacturing

Shipbuilding

$0.19

Companies in this industry
manufacture automotive
electrical components such
as air conditioners and demisters. Companies can either
be specialist component
manufacturers, producing
components for use in new
motor vehicles, or standard
manufacturers, making parts
for the aftermarket. Firms in
this industry do not manufacture batteries.

$0.14

Companies in this industry
manufacture non-electrical
automotive components,
which include various car
accessories, mufflers and
child restraints. They do not
manufacture engines or car
seats. These companies may
supply the motor vehicle
assemblers or replacement
parts (the aftermarket).

$0.37

Companies involved in the
Australian Shipbuilding industry primarily manufacture
or repair vessels of 50 tonnes
and over displacement. Other
activities include the manufacture of submarines, and
other major components for
ships and submarines that are
not elsewhere classified.

$0.12

-1.9%

0.6%

$11.4

$2.5

76

5.6%

Decline

Medium

High

Low

Light

Low

Medium

Low

Medium

• The market for domestic
motor vehicle bodies is
shrinking
• Substitutes will hinder the
market for RVs in the next
five years
• Mergers and acquisitions
will accelerate over the next
five years

3.5%

4.5%

$2.1

$11.0

26

10.4%

Decline

High

Medium

Light

Medium

Medium

Medium

Medium

• A shrinking domestic
original equipment market
has hindered growth
• The industry has been
downsizing in order to
reduce capacity to demand
levels
• Industry value added has
decreased over the past 10
years
• There will be growth
potential in the form of
hybrid-electric cars in the
future

-8.7%

-0.1%

$0.0

$45.8

63

7.2%

Decline

Medium

Medium

Low

Light

Medium

High

High

High

• The market for domestic
components is shrinking
• Industry value added has
been falling
• The number of companies in
the industry is declining
• Component manufacturers
need to restructure their
operations

1.8%

2.1%

$10.1

$9.3

34

5.0%

Mature

Low

Medium

Light

Low

High

Medium

Medium

• Industry revenue and value
added are estimated to be
below real GDP growth during the five years through
2010-11
• The aluminium-based fast
catamaran market has
been the fastest growing
but represents only a small
segment of overall revenue
• There are no new markets,
with Naval spending underpinning growth in industry
revenue

Boatbuilding

RailwayEquipment
Manufacturing

This industry comprises companies that build or repair
boats of under 50-tonnes
displacement. More simply,
the industry manufactures
small to medium-size boats.

$0.05

The Railway Equipment
Manufacturing industry consists of establishments that
manufacture or repair railway
or tramway locomotives and
rolling stock, such wagons
and passenger carriages.

$0.00

-7.2%

1.1%

$2.8

$11.8

88

4.5%

Decline

High

Medium

Low

Medium

Medium

Medium

Medium

Medium

• The number of establishments in this industry is
declining
• Competition exists from
overseas
• Boat registrations have
reached a plateau

6.2%

3.6%

$0.0

$0.0

0

0.0%

Mature

Medium

Low

High

Light

Medium

Medium

Low

Medium

• Mergers and acquisitions
have increased
• The industry has seen
rationalisation of products
and brands
• Some new geographical
markets have emerged
• Industry value added has
increased at a faster rate
than GDP
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Ability to expand and curtail operations rapidly in line with market demand
Good management is required owing to the cyclical nature of the industry.
Having contacts within key markets
Having a good liaison with dealers and park owners, allows efficient distribution channels to be developed.
Having an extensive distribution/collection network
Having a good liaison with dealers and park owners, allows efficient distribution channels to be developed.
Development of new products
Innovation is required to produce light weight truck bodies and trailers to increase net-mass/gross-mass ratios.
Provision of a related range of goods/services (one-stop shop)
Provision of value added services are used in order to attract repeat orders.
Provision of superior after sales service
Provision of value added services attract repeat orders. Superior customer services are essential as the market
is highly competitive.

6.0%

18.7%

Price Product differentiationProduct innovation Upperend of the market: Design,
quality, features, resale
value Middle market: Value,
features, service Lower end of
the market: Price

Establishment of export markets
The development of export markets is essential for survival in the long-run, as car manufacturing is a global
affair.
Successful industrial relations policy
Good industrial relations are crucial to improve labour productivity and ensure fair labour costs.
Development of new products
Developing new products to meet the evolving world of motor vehicle manufacturing is a key factor in this
industry. Green changes are on the way and manufacturers need to have the resources to adapt to this trend.
Undertaking technical research and development
Research and development are key steps in developing new products to meet requirements of motor vehicle
manufacturers and the government.
Economies of scale
Minimising cost of production through large scale activities is important to remain competitive and in business.
Optimum capacity utilisation
The level of plant utilisation is crucial in order to maintain profitability and shed inefficiency.
Understanding government policies and their implications
Government policies regarding parts standards and emissions requirements need to be adhered to.

1.5%

14.5%

Quality of products Delivery
timeliness Reliability Flexibility Price Imports - especially
in the aftermarket segment

Access to the latest available and most efficient technology and techniques
Access to state-of-the-art technology is important in this industry.
Effective quality control
Ensuring good quality-control systems boosts the operator’s reputation.
Successful industrial relations policy
Fostering of harmonious industrial relations environment is beneficial.
Undertaking technical research and development
Product innovation and expenditure on research and development is important for competitiveness.
Establishment of export markets
The development of export markets is essential due to the limited size of the Australian market.
Understanding government policies and their implications
Firms in the industry need to understand government regulations.
Well-developed internal processes
It is important to understand JIT and TQM principles to facilitate inventory control and meet the stringent supply criteria of motor vehicle manufacturers.

-2.8%

19.8%

Quality of products Delivery
timeliness PriceImports especially in the aftermarket
segment Value chain
competition

Effective quality control
Ensuring good quality-control systems will lead to an improvement in efficiencies.
Undertaking technical research and development
Product innovation and expenditure on research and development will provide a competitive edge.
Provision of superior after sales service
Provision of after-sales support, such as cradle to grave maintenance arrangements.
Proximity to key markets
Proximity to customers will reduce transportation costs.
Access to the latest available and most efficient technology and techniques
Shipbuilding requires manufacturers to be abreast of the latest technological advances in shipbuilding, as well
as technical and performance characteristics.
Establishment of export markets
The development of export markets is essential for growth.
Ability to alter goods and services produced in favour of market conditions
The selection of product mix as certain types of ships have reached their nadir, such as fishing vessels. The ability to alter the type of ship manufactured will keep the business competitive.

8.3%

20.8%

Sophisticated manufacturing
and system integration
techniques and capabilities
Technical excellence and
reliability of products and
services Reputation for
integrating complex systems
Ability to respond to the
changing needs of customers Price Ability to build
to specifications Provision
of innovative design work
Timeliness in delivery Ability
to meet cost budgets and
provision of back-up support
Uses for funds

Access to the latest available and most efficient technology and techniques
Access to technology to improve labour efficiencies and supply chain processes.
Production of goods currently favoured by the market
Boat manufacturers should produce boats favoured by the market. The trend has shifted towards bigger and
more sophisticated boats.
Proximity to key markets
Companies should be located near key downstream markets so as to reduce transportation costs.
Having an extensive distribution/collection network
Development of effective distribution channels through a dealership network.
Effective quality control
Good quality-control systems will ensure the quality of the product and enhance the company’s image and
brand.
Establishment of export markets
Larger firms in this industry have developed market penetration strategies. These strategies have been intended
to grow and develop their product and market opportunities in overseas markets.
Market research and understanding
Product innovation and expenditure on research and development.
Undertaking technical research and development
Product innovation and expenditure on research and development.

5.0%

21.3%

Price Efficient and environmentally friendly boat
engines Reduction in styrene
emissions Safety technology
Branding Competition from
other outdoor leisure activities The second hand boat
industry Alternative forms of
transport

Undertaking technical research and development
Customers are constantly seeking more efficient rail stock with increased safety, and reduced maintenance
costs. As such, firms in the industry must be committed to research and development.
Good reputation for contract delivery
Contracts are awarded on cost, efficiency, product capability and the firm’s ability to deliver on time and on
budget. Firms thus need to have a good track record.
Economies of scope
Firms in the industry can reduce costs and diversify income streams by competing in other heavy engineering
operations.
Well developed internal processes
Operators need to manage inputs such as labour and materials effectively to minimise costs, while ensuring
timely delivery of contracts.
Access to multiskilled and flexible workforce
The industry relies on a highly skilled workforce, but demand for products tends to fluctuate depending on
contracts. Firms require a multiskilled labour force and strategies to manage the workforce during periods of
low demand.
Output is sold under contract – incorporate long-term sales contracts
Establishing long-term contracts assists firms in managing work flows, labour costs and materials.

8.1%

21.2%

Price Completion of work
according to specifications
and schedule Access to
patents for new technology
Enterprise’s past reputationImports
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AutomotiveElectrical and Instrument
Manufacturing

Companies in this industry
manufacture motor vehicle
bodies, recreational vehicles
(such as caravans) and
trailers. They also carry out
vehicle modifications involving permanent changes to
bodywork (using an existing
engine and chassis).
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5 Conclusions and Policy
Recommendations
5.1 From Entrepreneurship Policy to High-Growth
Entrepreneurship Policy
Entrepreneurship has many faces. Some faces matter more than others in economic
terms. This should be taken into consideration in entrepreneurship policy. The time for
generic entrepreneurship policy has passed, and new focus and sophistication needs to
be introduced in policy-making and implementation in order for economies to take full
advantage of their entrepreneurial potential. Acs (2001) observed that entrepreneurship
policy covers several levels of analysis or ‘layers’ of the society, from the individual
entrepreneur to the national economic and societal context (Figure 8). Comprehensive
entrepreneurship policy, therefore, should also be multi-layered. Policies addressing one
level alone may not lead to successive outcomes, if other layers are neglected. Measures
aimed at providing funding for high-growth new ventures may find little opportunity
to fund growth if the right individuals are not persuaded to make the entrepreneurial
choice. Measures aiming at reducing compliance costs will have little effect on growth if
the motivation and opportunities for growth are absent. Only a balanced palette of policy
initiatives, tailored to suit the national economic and social context, is likely to make a
difference for high-growth entrepreneurship.

Targets

Instruments

Equal
Opportunity

Wealthy
Individuals

- philanthropy
- taxes
- social pressure
- legal structure

Figure 8. Four Facets of Entrepreneurship Policy (Acs 2001)
As is evident from our theory review, as well as from the policy initiatives reviewed, highgrowth entrepreneurial activity can be radically different from general entrepreneurial
activity. Some of the differences can be so drastic that they may give rise to conflicts
and trade-offs between traditional SME policy and policies directed at high-growth
entrepreneurial ventures. The fundamental source of trade-offs is the choice between
quantity and quality in entrepreneurial activity. In general, SME policies are concerned
with increasing the number of people who start new firms, as well as providing a stable
and smooth operating environment for small firms. The key SME policy goals, thus, are
quantity and stability. In contrast, policies aimed at fostering high-growth entrepreneurial
activity tend to emphasize quality and dynamism. This leads to important trade-offs, and
even conflicts, especially where resource provision measures are concerned. Important
differences and trade-offs between SME and high-growth entrepreneurship policies are
listed in Table 6 below.
Table 6. Differences Between SME and High-Growth Entrepreneurship Policies
SME Policy

High-Growth
Entrepreneurship Policy

- objectives in relation to
entrepreneurs

Entice more people to become
entrepreneurs

Entice the right people to
become entrepreneurs

- objectives in relation to
entrepreneurial firms

Increase the number of new
entrepreneurial firms

Increase the growth of
entrepreneurial firms

- objectives in relation to
operational environment

Facilitate the environment for
small business operation

Facilitate the environment for
entrepreneurial firm growth

- source

Modify from public sources

Combination of public and
private sources

- type of financial resources

Grants, subsidies, soft loans

R&D loans and innovation grants,
business angel finance, venture
finance, IPOs

Policy Goals

Resource Provision

Goals

Targets

Instruments

Agent –
Occupational Choice
Policies

More Effective
Entrepreneurs

Individuals

- create awareness
- entrepreneurship
training
- facilitate networks

- dominant service

Basic (standard) advice for firm
creation, business planning, small
business operation

Experience-based advice for
venture finance; strategic
planning; internationalization;
organizational growth

Business –
Enabling Policies

Continuous innovation

New Firm Formation

- finance
- regulatory relief
- SBIR
- science parks
- tech communications

- resource distribution principle

Ensure equal access for everyone
(resource spread)

Select promising recipients
(resource focus)

- life cycle focus

Remove bottlenecks to new
business entry

Remove bottlenecks to
entrepreneurial firm growth

- compliance bottleneck
addressed

Reduce cost of compliance for
small businesses

Smooth compliance requirements
for growing firms

Economy –
Supporting Policies
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Society –
Social Policies

Goals

Economic Growth

Institutions –
Universities
Government
Corporations
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- R&D
- higher education
- venture capital
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Appendix B: Chapter 5 ‘Conclusions and Policy
Recommendations’ from Autio, E., Kronlund, M. and
Kovalainen, A. For the Finnish Ministry of Trade and
Industry, 2007, High-Growth SME Support Initiatives
in Nine Countries: Analysis, Categorization, and
Recommendations Publication No 1

Regulatory Emphasis
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High-Growth
Entrepreneurship Policy

- fiscal regulations

Reduce VAT for small firms

Accommodate dramatic changes
in firm scale; treat share options
neutrally

- attitude toward failure

Avoid failure, bankruptcy

Accept firm failure and
bankruptcy, but reduce the
economic and social cost of these

- links to other policy domains

Industrial policy, social policy,
labor policy

Industrial policy, innovation
policy, labor policy

As governments struggle to create jobs, entrepreneurial firms are often seen as an
easy way to service this objective. We suggest, however, that campaigns to encourage
more people to become entrepreneurs are only half correct. Even though, for example,
campaigns to seduce unemployed persons to start new firms may service valuable social
policy goals, they are not likely to be very effective in fostering job creation. Effecting
rapid organizational growth is demanding and often requires significant professional social
capital. Therefore, it is important to get the right people to start new firms.
Another overriding, but perhaps slightly misguided policy emphasis is the focus on
facilitating small business operation. Because small firms have smaller resources, they
experience greater difficulty in achieving compliance with laws and regulations. For this
reason, much policy emphasis has been directed at reducing red tape and compliance
requirements for small firms. While justified as such, measures aimed at facilitating small
business operation may even become counterproductive if not complemented with
measures aimed at removing regulatory barriers to growth. In Germany, for example,
many firms choose not to grow beyond the size of 49 employees because of added
administrative burdens that become in force after this threshold. If the various compliance
requirements kick in too suddenly or in too rigid fashion, this may create disincentives for
organizational growth and inhibit high-growth entrepreneurial activity.
Perhaps the most important conflicts between SME and high-growth entrepreneurship
policies are associated with resource provision. Because of the general SME policy goal of
creating more entrepreneurial firms, publicly funded resource provision initiatives often
seek to provide at least some level of support for everyone.
However, we suggest that providing a little help for everyone may not be compatible
with the objective of effecting entrepreneurial firm growth. Only a small number of
new firms have the potential for rapid growth. The support needs of such firms may be
highly demanding, however. Therefore, resource focus is more important for high-growth
entrepreneurship policy than resource spread. This requirement may bring high-growth
entrepreneurial policies in conflict with traditional SME policies, since investing more
support on fewer firms implies obvious trade-offs for resource allocation. In Finland, for
example, the per-capita number of venture capital investments (counted as the number
of firms receiving venture capital funding) is the highest globally, mostly because there
are numerous government-driven venture capital initiatives in the country. If one looks
at the amount of venture capital received per firm, Finland ranks behind India. Clearly,
Finland’s government-driven policy objective of creating more firms with venture capital
has given rise to a situation in which investment per firm is sub-optimal, and the return
on invested funds suffers. Especially in countries with high unemployment (such as
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many EU countries), entrepreneurship policy objectives are often linked with social policy
objectives. Entrepreneurship (or, rather, self-employment) is seen as a means of creating
work for unemployed persons, as well as a means of re-invigorating economically
depressed regions. While such objectives may be worthy as such, they may not be alone,
effective in terms of fostering economic growth. A more appropriate policy link for highgrowth entrepreneurship policies, therefore, might be found in innovation policy. Indeed,
an emphasis on high-growth entrepreneurial activity suggests a policy mode in which
innovation and entrepreneurship policies are closely coordinated.

A P P E N D I C E S

SME Policy

5.2 Policy Recommendations
Emphasis on Quality, Not Quantity
In entrepreneurship, quality matters. Even though the importance of high-growth
entrepreneurs has been widely substantiated in empirical research, government policies
still tend to focus on entrepreneurship in general, and policies dedicated to high-growth
entrepreneurial activity remain few. Entrepreneurship policies tend to be general,
unfocused, and emphasize numbers rather than quality. Enhancing the economic impact
of entrepreneurship policies requires broad-based measures which address multiple
aspects of policy design, implementation, and monitoring; at the levels of the individual,
firm, sector, and society.

5.2.1 Policy Design and Monitoring
Horizontal Policy Programs to Address High-Expectation Entrepreneurship
As concerns policy design, the multi-faceted nature of the entrepreneurial process
means that a single policy department, or a single policy initiative, is unlikely to produce
lasting results. To comprehensively address high-growth entrepreneurship, broad-based
collaboration between multiple policy departments and ministries is essential. This
implies that policies targeting high-growth entrepreneurial processes should be targeted
horizontally, rather than vertically. High-growth entrepreneurial policy design should be
organized in the form of governmental policy programs for high-growth entrepreneurship,
extending across multiple policy departments and involve active participation across SME;
innovation; education; labour, and fiscal policy departments.
Such a broad-based policy design requires active supervision and monitoring at the highest
level of government. Government departments often exhibit resistance to broad-based
policy initiatives that cut across policy departments. To effect the requisite collaboration
across policy departments for an effective program, the horizontal program should be
supervised by a board consisting of high-level government ministers, preferably chaired by
the Prime Minister, and involving high-level participation from key government agencies
responsible of implementing SME, innovation, education, fiscal, and labour policies. The
program should be made a central element of the standing government’s policy program,
and the board should have sufficient influence over the government budget in order to
push through broad-based policy initiatives. Sufficient political weight is also important
because highly targeted policy initiatives are open to criticism by those excluded from their
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scope. It is clear that an initiative of this nature is not feasible unless sufficient political will
is mobilized behind it.

Systematic Monitoring the Climate for High-Growth Entrepreneurship

A complicating aspect of policy monitoring is that growth, even rapid, takes time. It takes
even longer to determine whether a given growth case was a temporary burst, or whether
the growth actually gave rise to a viable, sustainable business. This difficulty should not be
cause for abandoning all policy monitoring efforts, however. Even though producing unitlevel growth may take time, and verifying the sustainability of growth certainly does, there
are medium-term metrics that can be readily employed to monitor progress toward highgrowth entrepreneurial environment.
Entrepreneurial intent provides one such metric. Even though intent does not always
lead to activity, it does provide one of the more robust predictors of it. Intent is a direct
measure of entrepreneurial motivation, and it should also be associated with a higher
alertness to entrepreneurial opportunity. Because entrepreneurial intent is the function
of both social desirability, as well as perceived entrepreneurial skills, it should be
directly influenced by policy initiatives designed to strengthen these two aspects of the
entrepreneurial climate. Governments should continuously monitor entrepreneurial intent,
particularly among population cells where the prevalence of high-growth entrepreneurial
activity is particularly high (e.g., male; well educated; high income; 35 to 44 years old).
In addition to direct entrepreneurial intent, also the social desirability of entrepreneurship,
as well as perception of entrepreneurial feasibility (or entrepreneurial skills) should also be
continuously monitored, as well as addressed, by government policy. As a specific tangible
measure, the effect of university education on the entrepreneurial intent of university
students should be monitored at the university level, by monitoring students’ perceptions
both at entry and exit phases of university education. Basic knowledge on business startups and business plans should be integrally involved in university curriculum.
Monitoring efforts should also focus on existing entrepreneurial firms and regions.
Governments should monitor both growth aspirations of existing entrepreneurial firms, as
well as realized growth. This calls for the strengthening of capabilities in national statistics
offices, as monitoring of unit-level growth requires longitudinal firm-level data. Such a
capability already exists in many countries, but firm-level growth performance metrics
are few and not consistently used. Overall, developing the capability of national statistics
offices to monitor both growth intent and growth performance on a regular basis should
be a priority for national policies that address high-growth entrepreneurship.
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As concerns policy implementation, close collaboration between policy departments is
again emphasized. The need for coordinated measures arises both from the multi-faceted
nature of the high-growth entrepreneurial process, as well as from the time lags involved.
Coordinated policy measures should span the entire spectrum from basic and applied
research to venture growth and consolidation. Coordination is also required between
different levels of policy action (i.e. measures targeted at individuals, teams, firms, regions,
and the national context).

A P P E N D I C E S

An important aspect of getting entrepreneurship policies better focused on supporting
high-growth entrepreneurial activity concerns monitoring of policy effectiveness. A typical
metric for measuring the success of government entrepreneurship policy is the number
of new firm births (sometimes balanced with firm deaths) over a given time period. Most
governments still lack the ability to track unit-level firm growth over time, and virtually no
government actively monitors numbers of high-growth policies. In the absence of publicly
reported performance metric for high-growth entrepreneurship, there is a danger that
policy measures will continue to focus on quantifiable outputs, such as overall numbers of
firms created.

5.2.2 Policy Implementation

Need for Orchestration
All too often, innovation, SME, and educational policies are designed and implemented
in separate policy silos, with little or no coordination between these. Administrative
barriers create obstacles in knowledge spread and innovative collaborative solutions for
policy implementation. A particularly relevant domain of collaboration involves SME,
innovation, and educational policies. It is not uncommon for innovation policies to
seek to address high-growth and innovative firms without collaborating with relevant
SME support initiatives. As regards educational policies, even when these do address
entrepreneurship, they tend to neglect high-growth entrepreneurship, and they fail to
take a longitudinal view on the lengthy formative process of high-growth ventures. It
is probable that a better co-ordination among policy initiatives would result in a more
comprehensive and longitudinal coverage of the early phases of the process of creating
innovative new firms, extending from research-based innovation to team building and
to start-up activities. Policy measures should be orchestrated such that they address all
stages of the entrepreneurial process from opportunity exposure to market launch to
eventual growth and consolidation. Here, ‘orchestration’ means making sure that there
are no gaps in policy coverage, the timing and objectives of different policy measures
are complementary and consistent, undue overlap is removed, and the different levels of
policy implementation (individual, firm, regional, national) are harmonized. This level of
coordination can be achieved if coordination is taken seriously at a high enough level in
the policy-implementing apparatus.

Focus on Universities and HIEs
One natural context for the implementation of orchestrated policy measures is provided by
universities and other HIEs, because many processes involving the creation of high-growth
firms tend to revolve within and in the vicinity of universities. Universities are where much
independent technological, biomedicine and all knowledge-based research activity take
place. Founders of high-growth entrepreneurial ventures are likely to be well educated.
Universities often participate actively in innovation policy initiatives, such as targeted R&D
programs, which increasingly emphasize the creation of start-up firms as one explicit goal.
Universities and HIEs are also, by definition, educational institutions. This combination
makes universities and HIEs a natural focus point of high-growth entrepreneurship policy,
even though not the only one. Measures are needed in order to increase opportunities for
high-growth business start-ups in university and HIE contexts.
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have distinctive support needs which are seldom experienced by slowly growing SMEs.

Implementing rapid organizational growth is difficult and often painful. Rapid growth
implies rapidly increasing organizational complexity, the management of which requires
significant managerial skill and time. Growing organizations face increasing compliance
demands, and to address these they need to develop new control and governance
structures. Because demands for managerial skills also increase as a function of growth,
frequent changes in the firm’s management team are often necessary in growing firms.
One specific set of demands is imposed by early and proactive internationalization,
which is often a necessity especially for technology-based new ventures. Because of the
multitude of demands, growth brings about increasing resource needs (both human
resources and financial capital), and profitable growth is rare. Finally, greater growth also
means greater organizational volatility, and the firm’s hazard rate is a positive function
of its growth rate, at least during the early stages of the organizational growth. Because
of their highly dynamic character, high-growth new ventures tend to be much more
volatile than low-growth ventures, and spectacular successes are therefore likely to be
accompanied by equally spectacular failures. Policy-makers, therefore, should be ready
to accept casualties. High rates of survival may imply insufficient dynamism. The volatile
character, significant resource needs, and escalating organizational complexity of fastgrowth firms means that they need highly sophisticated support.

As regards the sophistication of policy measures, research suggests that high-expectation
entrepreneurial activity has distinctive, and often demanding, support needs. In general,
providing value-adding support for high-growth entrepreneurial tends to be more
demanding than in the case of low-growth entrepreneurial ventures. This is because of
the high degree of organizational complexity, as well as the general dynamism of highpotential and high-growth ventures. Effecting organizational growth, as well as managing
it, is difficult and often also painful.

Quite often, the provision of the right kind of support requires intimate understanding
and widely established contacts in the relevant business sector, which is something public
sector support organizations can rarely offer. The contacts and business acumen required
have to come from private-sector operators, such as venture capitalists, experienced
managers, and more experienced peers. Private sector participation is particularly
important during the more advanced stages of the venture growth process, but it is
also important during the very earliest stages of the innovation process, for validation
purposes. An important role for the policy- maker is to facilitate the development of a
business service infrastructure that is sophisticated enough to cater to the needs of fastgrowth ventures. Overall, balancing public- and private-sector service provision is not easy,
because overlaps and insufficient synchronization may give rise to crowding and market
distortion.

Selectiveness and Pro-activeness
Because only small minority of all new firms possess significant potential and motivation
for rapid organizational growth, policy measures should be selectively targeted. Even
though programs should not propose to ‘pick winners’, feasible criteria for selection do
exist. First, for admittance, programs should require explicit orientation toward growth.
Even though growth orientation cannot guarantee growth, growth in the absence of
aspiration for it is extremely rare. Therefore, support programs should require visible
and credible commitment to growth as a key selection criterion. Second, the longer the
venture has progressed in its development path, the more tangible proof of its growth
potential should be required. In the early phases of new ventures, growth orientation
and flexibility should be emphasized. In more advanced stages, tangible proof of market
acceptance may provide a feasible selection criterion.
This implies that supporting rapidly growing firms is more demanding than supporting
SMEs in general. In addition to depicting more demanding needs, high growth firms also
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Meeting Demanding Needs

Addressing and Motivating the Right People
Studies show that high-growth entrepreneurship, in essence, is a career choice, often
made by individuals who possess significant human and social capital (Davidsson &
Henrekson, 2002). Such a career choice can therefore involve significant economic tradeoffs. The aggregate-level flow from paid employment to entrepreneurship is not strong
in Finland (Heinonen & al. 2005), particularly among those with academic education, but
micro-level survey data reveals that as career move, entrepreneurship has paid off well,
and counter-flow will not take place. Policy-makers should be mindful of the existence of
those trade-offs and address them as needed. The recent GEM study also showed that
the great majority of high-growth entrepreneurs already have job (Autio, 2005b), which
underscores the potential importance of industry spin-offs as a source of high-growth
firms.
Engaging established industrial companies is therefore important. Policy initiatives
designed to facilitate spin-off formation, particularly from knowledge-intensive
companies and research institutions, might prove useful in facilitating high-expectation
entrepreneurial activity in high-income countries.

Support for Internationalization
Particularly in high-income countries that have small domestic markets,
internationalization becomes a necessity, rather than choice. Echoing the notion of ‘Born
Globals’, some studies suggest that early and rapid internationalization may not only be
a necessity for high-growth firms, but it also may become a potent source of competitive
and competence-based advantage in its own right (Autio et al., 2000; Sapienza et al.,
2005). Traditionally, measures geared to supporting internationalization have tended to
emphasize exports and advocate a cautious, incremental, and risk-minimizing approach
to internationalization. If early and proactive internationalization is to become a source of
competitive advantage in its own right, more proactive, sustained, and hands-on support
initiatives are required. Ultimately, such policy initiatives may even involve cross-border
collaboration in high-growth entrepreneurship support.

Remove Dis-Incentives
Finally, an important facet of high-growth entrepreneurship policy should address disincentives for entrepreneurial growth. For example, compliance requirements tend to
increase progressively as firms grow. Therefore, lowering compliance requirements for
small entrepreneurial firms may, if inappropriately applied, become a barrier to growth,
if compliance requirements are not smoothened for firms that intend to grow rapidly.
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Appendix C: Summary of Policy instruments and broad
routes to increase R&D investments
Policy instruments

R&D policy generic

Institutional funding at universities &RESEARCH AND TECHNOLOGY ORGANISATIONs

Promote
establishment of
new indigenous R&D
performing firms

Stimulate greater
R&D investment in
R&D performing
Firms

Stimulate R&D
investments in firms
non-performing R&D

R&D / Innovation
policy – Linkage

2

Competitive funding at universities &RESEARCH AND TECHNOLOGY ORGANISATIONs

2

Direct aid schemes for R&D in companies

2

Reform of universities and RESEARCH AND TECHNOLOGY ORGANISATIONs

1

Strategic research centres

2

Thematic research programmes – public sector oriented

2

Thematic research programmes – private sector oriented

2

3

Competence Poles and centres, collective, applied research centres

1

3

1

Programmes for public private Collaborative research

1

3

Technology transfer units

3

3

Mobility schemes university-industry

1

3

2

University Liaison offices

3

3

Spin-off support programmes

3

Subsidy for patents applications

R&D specific financial
and fiscal policy

Tax incentives for researchers in public sector (also foreign)

R&D specific
education policy
R&D specific
Employment policy

3
2

2

2

1

2

2

2

3

2

3

2

2

2

3

3

2

1

3

3

1

2

3

2

2

1

3

3

2

3
2
2

3

2

2
3

Tax incentives for researchers in private sector

3

3

2

2

1

Fiscal incentives for R&D investments in firms

3

3

2

2

1

Venture capital funds

3

2

2

1

Guarantee schemes

3

2

Competitions on scientific themes for students

2

Information-training for science professors

1

1
1

Grants for PhD and postdoc researchers (public)

1

3

Schemes for attracting foreign researchers (public)

1

3

Schemes for attracting foreign researchers (private)

2

3

2

1

Subsidies for hiring researchers in companies

3

3

1

2

2
1

Improvements in researchers careers
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3

3
2

3

Macro-economic
policy

Growth oriented strategies
Low interest rates, price
Stability, etc.

1

1

1

2

Financial and fiscal
policy

Reduction of general company tax level

2

3

2

3

Reduction of taxes on labour

2

3

2

3

Improvement of fiscal and legal status of independent workers

3

Business Angels

3

Reduction of tax pressure on salaries

2

2

1

3

2

Incentives for hiring specific categories of employees

2

2

2

2

2

Employment policy

Increase R&D in
public sector

2

Research Networks
R&D / Innovation
policy – IPR

Increasing extramural
R&D carried out in
cooperation with
public sector

3

Large infrastructure and equipment at univ &RESEARCH AND TECHNOLOGY ORGANISATIONs

R&D policy sectoral

Attract R&D
performing firms
from abroad
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Young parents in employment policy

1

Researcher-friendly immigration policy
Education policy

1

1

1

1

2

1

3

1

2

1

1

2

1

1

Training centres

1

2

2

1

1

Obligation for enterprises to invest in training actions

1

2

2

1

1

Training cheques, support for training actions organised by enterprises

1

2

2

1

1

Youth placements in enterprises for technical training

2

2

3

2

2

Technology at School

1

1

1

1

1

1

Innovation policy
sectoral

Competitiveness poles and clusters

3

3

2

3

3

2

Innovation policy
generic

Administrative simplification for companies

3

2

2

3

1

Enterprise support services, innovation audits

2

2

3

2

2

Science parks and enterprise centres (including incubators)

3

3

1

2

2

Entrepreneurship Action Plan

3

1

1

1

1

Action Plan for Information Society

1

1

1

1

1

Reform of standards and norms

1

1

1

1

Subsidies for investments in companies

2

2

2

2

Industrial estates

2

1

1

2

Support for exporting companies

1

1

1

2

Other policies industry

Other policies - trade

Foreign investors policy
Other policies defence

2

3

Defence-oriented public procurement

2

2

1

1

1

Military research projects

2

2

1

1

2

Other policies – consumer protection

These policy instruments shape framework conditions for the activities of companies and research institutions, and are likely to impact on the general context for undertaking
research and development activities.

Other policies – health and safety

The impact is indirect, and varies across activities (e.g. health and safety regulations have an important impact on public and private R&D activities in the food, or pharmaceutical
sectors).

Other policies - environment

Regulations: focus on energy reductions, environment
protection

Other policies – Regional
development

Increased use of Funds for ‘knowledge society’

Other policies - competition

Opening up of markets
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Life-long learning promotion

Other policies – social security
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