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Redefining what it means to be a manufacturer.
The decline of the Australian manufacturing sector has long been
documented. Since 1974 manufacturing’s contribution to GDP has
halved, declining from 17% to 8%. However, perceptions of the
relative unimportance of Australian manufacturing amid the growing
resources and services sector are overly simplistic.
Traditional manufacturing may be in a state of decline. But a new
approach to manufacturing is evolving. One which centres around
innovation and sells solutions rather than products, one which
embraces mass commercialisation and personalisation and targets
low volume, high value over high volume, low value. This new
manufacturing thrives on business model innovation and positions
itself in rich webs of relationships and knowledge flows.
To compete in a global changing landscape, Australian
manufacturers must redefine themselves. The future of the Australian
manufacturing sector will depend upon the readiness of
manufacturers to seize the opportunity of innovation and harness
emerging technologies to develop new and sustainable ways to
remain competitive.
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International context

Popular perceptions of the relative unimportance of Australian manufacturing amid the
growing resources and services sector are too simplistic. In absolute terms, manufacturing
continues to represent a substantial segment of Australian output, employment, exports and
productivity and there is evidence of multiplier effects and important interdependencies
between manufacturing and the resources and services sectors.

Collaboration and connectedness will be vital components in encouraging the step change in
innovation necessary to allow Australian manufacturers to survive and thrive in an
increasingly competitive global environment.

To blame the high Australian dollar for the predicament of Australian manufacturing is short
sighted and does not provide a road map for the industry to respond to the current
environment. In reality, Australian manufacturing has undergone substantial structural
change since the 1980s and existing and emerging trends will continue to shape the
industry.

The external trends impacting on manufacturing are formidable. However, the decline of
traditional manufacturing has been caused as much by a slow down in productivity gains.
Disappointing productivity gains reflect a deeper concern around innovation. Without
innovation, Australian manufacturing will not achieve the step changes necessary to
compete effectively in a globalised economy.

Perceptions of what it is to be a manufacturer need to expand. There is an opportunity to
follow a few innovative firms that have harnessed emerging technologies to develop new
and sustainable ways to compete in the changing global landscape. In doing so, they are
using collaboration and connectedness to transform themselves into ‘learning organisations’
and are redefining what it means to be a manufacturer.

The recent decision by Ford to move assembly line functionality out of Australia has reignited
the debate over the appropriate role government should take in promoting and protecting the
Australian manufacturing industry. Whilst there are wide ranging views, there appears to be
a viable ‘middle way’ that seeks direct engagement with manufacturing businesses and
focuses on assisting them to compete in new and innovative ways.

Australian manufacturing competes in a global marketplace. Australia is currently ranked as
the sixteenth most competitive manufacturing nation but is expected to slip to seventeenth
position over the next five years as emerging economy nations continue to move up the
rankings.

1

Overview

Popular perceptions of the relative unimportance
of Australian manufacturing amid the growing
resources and services sector are too simplistic.
In absolute terms, manufacturing continues to
represent a substantial segment of Australian
output, employment, exports and productivity and
there is evidence of multiplier effects and important
interdependencies between manufacturing and
the resources and services sectors.

The Australian manufacturing industry generates $96.8 billion of
value add each year, representing 8.7% of overall GDP.
The Australian manufacturing sector makes a
vital and significant contribution to the economy.
The sector has been growing at an average
annual rate of 0.9% since 2000 (in dollar terms),
accounting for 8.7% of GDP. The sector also
continues to be an important contributor to
exports, accounting for around 34% of total
exports.

8.7%

Contribution to GDP (FY10)

$96.8 billion

Industry value add (FY10)

991,800

Number of people employed (FY11)

34%

The manufacturing sector has become increasingly
integrated with global value chains, making it
prone to fluctuations in global input costs and the
Australian dollar. However, despite the current
highs of the Australian dollar and the increasingly
competitive nature of global manufacturing, the
Australian manufacturing sector still accounted
for 34% of total exports in 2011.

Share of total exports (FY11)

86%

Share of total imports (FY11)
Source: IBIS

Manufacturing is also the primary source of
technological innovation. It has the highest
expenditure on R&D (26% of the total in 2009,
despite only representing around 9% of GDP).

Major markets
Textile, clothing
and other
manufacturing
4%
Non-metallic
mineral products
5%

The manufacturing sector is a significant contributor
towards overall employment, with almost 1 million
people currently employed by the sector. However,
employment is falling, largely due to labour
productivity growth rates and significant falls in
employment in the Textile, Clothing and
Footwear industry since the late 1980s.

Printing and
recorded media
4%

Food, beverage
and tobacco
products
21%

Wood and
paper products
7%

Petroleum, coal,
chemical and
rubber products
19%

Metal
products
21%
Machinery
and equiprment
20%

Source: Australian Bureau of Statistics
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Beyond its direct contribution to the Australian economy, the
manufacturing sector has an indirect multiplier effect. The US
Bureau of Labor Statistics has calculated that each dollar worth
of manufactured goods creates another $1.43 of economic
contribution towards other sectors. This is the highest multiplier
of any sector and double that of the services sector ($0.71
multiplier impact).
Manufacturing’s linkages to other sectors
Suppliers to manufacturing
Agriculture, forestry
and fishing
Mining

Services

Customers of manufacturing
3%

10%

20%

30%

MANUFACTURING
The balance relates to manufacturers
supplying to other manufacturers.

5%

Agriculture, forestry
and fishing
Mining

54%

Services

Source: Australian Bureau of Statistics

Significant changes in Australian
manufacturing are masked by the statistics
used to measure the industry. Modern
manufacturing cannot be narrowly defined
just as the production process, it includes
the entire chain of activities from research
through design and development to
distribution, logistics, operations,
maintenance and other related services.
Yet these activities are not counted as
‘manufacturing’ in national statistics, which
is defined as ‘the making of goods’. This
inadequate definition, which has not
caught up with the disappearance of the
boundary between manufacturing and
services, has led to an underestimation of
the growth, size and importance of
manufacturing. Manufacturing remains a
vital contributor to Australia’s living
standards, but it is expanding its
boundaries and sharing the stage with
more high-growth players.

An equally important but less-discussed issue is the
flow-on effects from the car manufacturing industry
to other manufacturing sub-sectors.
According to 2010 figures from the Federation of
Automotive Products Manufacturers, companies
involved in Australia’s automotive supply chain
manufactured and exported over $1.51 billion worth
of components and sold over $3.71 billion of
components. The report also says that between
2007 to 2011, the sector as a whole added
manufacturing innovation to the value of $4.5 billion.
The car industry also accounts for about 7% of total
manufacturing turnover and 5% of value-added
manufacturing. Significantly, the car industry
provides the base-load demand to justify the
installation of production facilities in other industries.
The demands it makes of its suppliers for high
quality products have had significant spill-over
benefits in other industries. This includes the
development of light-weight components such as
carbon-fibre composites and the use of titanium
and aluminium, to reduce the mass of vehicles,
improve fuel economy and reduce emissions.
Importantly, this “multiplier effect” extends well
beyond the car industry and its associated sectors.
The knock on impact of recent downsizing within
the Australian Automotive industry has not been
fully explored and quantified.
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Geographical spread
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Whilst Victoria and New South Wales are viewed as the traditional
heartland of Australian manufacturing, the geographic spread of
activity across the country closely follows the distribution of the
population.
Manufacturing activity heat map
Hot

Warm

Neutral

Cool

Cold

Percentage of national manufacturing revenue
Percentage of national population

Northern Territory

0%
1%

Queensland

18%
20%

Western Australia

10%
10%

South Australia

8%
7%

New South Wales

33%
33%
Victoria

29%
26%

Source: ABS, DIISRTE

Tasmania

2%
3%

Long term decline
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The decline of manufacturing in Australia has long been
documented. Since 1974 manufacturing’s contribution to GDP
has halved, declining from 17% to 8%.
Value add by industry (%)
Agriculture

Manufacturing

Mining

Services

100%
80%

79%

60%

Over the same period, mining’s contribution
increased modestly from 8% to 11% and the
contribution of combined services increased from
72% to 79%. Whilst this appears to support the
often stated proposition that Australia is making
less and becoming a country increasingly reliant
on the provision of intangible services, it should
be recognised that even 40 years ago almost
three quarters of economic activity was service
related. This is not a new phenomenon.

40%
20%
11%
8%
2%
0%
1974 1978 1982 1986 1990 1994 1998 2002 2006 2010
Source: ABS.

Manufacturing value add (absolute)
Bilions 35
30
25
20
15
10
5
0
1977 1980 1983 1986 1989 1992 1998 2001 2004 2007 2010
Source: ABS.

Note: All data is stated at current prices.

It is also worth noting that manufacturing’s
declining contribution to GDP is only in relation to
other industries. That is to say, manufacturing’s
absolute contribution over the past 35 years has
actually increased (from $16.9 billion to
$26.3 billion).

Performance of manufacturing index
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The short term performance of the manufacturing index matches
the longer term declining trend. The Australian Performance of
Manufacturing Index fell by eight points to 42 in July 2013. Readings
below 50 indicate a contraction in activity and the contraction in
July 2013 was the 25th consecutive month of contraction.
Current industry conditions (July2013)
Most recent trend

Typical range (24 months)

Range

Contraction

Expansion

42
Activity
0

37

53

100

40
New orders
32

0

55

100

26
Exports
0

24

60

100

31
Wages*
0

29

100

47

29
Input price*
0

29

45

100

45
Selling price
0

40

55

100

30
Capacity*
0

29

34

* Scale reversed.
Source: Australian Industry Group.

100
50

Capacity

New orders and exports

Capacity utilisation was only slightly above the
levels recorded during the GFC in 2009,
suggesting there is a growing amount of spare
capacity in the manufacturing sector.

Reflecting ongoing weaknesses in the global
economy and the high Australian dollar, exports
continue to decline.

Input and selling prices
Margins continue to come under pressure. Input
prices continue to rise, whilst selling prices
continue to decline against a backdrop of a
highly competitive global environment.

The immediate outlook does not look promising
as the volume of new orders continues to
contract.
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Key success factors

Collaboration and connectedness will be vital
components in encouraging the step change in
innovation necessary to allow Australian
manufacturers to survive and thrive in an
increasingly competitive global environment.

In order to survive and thrive in an increasingly competitive
global environment, Australian manufacturers will need to
develop an ambitious vision and strategy that allows it to take
advantage of the opportunities arising from transformative
technologies and redefine what it means to be a manufacturer.

Sell solutions
rather than
products

To succeed in the high value-add, low volume products in which they are more
likely to have a competitive advantage, Australian manufacturers should seek
to bundle products and services to sell solutions, rather than simply tangible
products. Those services may be explicit (such as pre and after sales service)
or, better still, embedded in the solution.
Whilst adding services to products may require some innovative thinking, it is
inherently less risky to develop new services than new products. New product
development typically requires expensive re-tooling and investment in
expensive or untried technologies. New service development can often avoid
these costs.

Customisation and
personalisation

Successful manufacturers recognise manufacturing is no longer about mass
production, but about providing solutions for customers that are tailored to their
needs. Mass customisation entails producing in both volume and to the
requirements of individual customer needs. Successful manufacturers will
recognise that this fundamental shift will require new and different business
relationships and models.

Being connected
counts

Both by partnering in global supply chains and by meeting demands from their
growing middle classes for high value-add products, Australian manufacturers
can capitalise on the rapidly emerging growth economies of countries such as
China and India.

Seek markets in
emerging growth
economies

Manufacturers must position themselves in rich webs of relationships and
knowledge flows. Knowledge is an asset that can depreciate rapidly and needs
to be continually refreshed. Flows of knowledge are critical and these only
happen through people, their networks and relationships.

Stay close to
customers

One dimensional buyer-seller relationships must give way to a different and
changing economic web of buyers, partners, alliances, stakeholders, suppliers,
distributors and resellers. As companies know more about their customers,
they can provide products and services that are tailored to their needs.

Business model
and innovation

The most potent forms of innovation are business model innovation and
organisational or managerial innovation. Successful manufacturers will focus
less on scientific discovery and more on problem-solving to achieve step
change innovation that is difficult for rivals to compete against.
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Changing character of
manufacturing

To blame the high Australian dollar for the
predicament of Australian manufacturing is short
sighted and does not provide a road map for the
industry to respond to the current environment. In
reality, Australian manufacturing has undergone
substantial structural change since the 1980s and
existing and emerging trends will continue to
shape the industry.

Dollar denial
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Much has been made of the dollar’s impact on manufacturing
competitiveness. Whilst the impact is real, Australian
manufacturers must accept and adapt. There is no viable
alternative.
AUD/USD exchange rate
USD 1.20
1.00
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0.20
0
Jul
2001

Jul
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Jul
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Jul
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Jul
2009

Jul
2011

Jul
2013

Source: Reserve Bank of Australia

The two major drivers of the strong Australian
dollar are commodity prices and interest rate
differentials. Whilst some commentators
advocate government intervention, short of a
drastic reduction in interest rates, there are few
policy tools available. The Australian dollar, like
the Canadian dollar, is a resource-based
currency and subject to the rise and fall in
demand for Australian resources.
In a recent newspaper interview, former Industry
Minister Greg Combet warned manufacturers
expecting a fall in the Australian dollar to change
their business models or risk failure. Business
plans that were adapted with an Australian dollar
averaging between USD 60c and USD 80c would
have to face the reality that the dollar at or above
parity with the US dollar was now the norm. The
message, unpalatable as it may first appear, is
that Australian manufacturers have to manage
their businesses in the environment in which they
find themselves.
There is no viable alternative.

In the past it has been taken for granted, by both
manufacturers and policy makers, that in the
post-float history of the dollar the currency would
act as an automatic stabiliser and a balancer of
activity within the economy. The fall in commodity
prices last year should have seen a weakening
of the Australian dollar. Why is the currency
behaving “abnormally”?
The answer lies in monetary policies that are
being followed by US, Europe and Japan. Very
low official interest rates and an expansive
monetary policy, combined with Australia’s
reputation as a “safe haven” and “soft” exposure
to China, has seen the Australian dollar remain in
high demand amongst international investors.
Despite a recent easing, the government’s
(reasonable) view is that the high Australian
dollar is going to be around for “a considerable
time” and this should also be the working
assumption for Australian manufacturers. The
structural challenges in Europe, the US and
Japan are so substantial that there are no
obvious short term, or even medium term, fixes.

Whilst the message is painful, it might actually be
just what the industry needs to spur it into action.
A softening dollar in the short term would provide
near time respite, but it would not force
Australian manufacturers to reassess their
business models. And, as we shall see, the
current predicament of Australian manufacturers
is far from confined to the impact of a strong
Australian dollar. The reality is, a number of
global trends have been impacting on the
industry for some time. Unless these are
recognised and directly addressed, the outlook
for manufacturing will continue to be bleak.

“There is no significant policy
response available to counter the
impact of the strong dollar. The
Reserve Bank doesn’t have the
firepower, or the inclination, to try to
manage the currency and the gradual
lowering of Australian interest rates
has had no discernible impact.
The only logical response by business
is, at the firm level, to focus on
micro-level improvements to lift
their productivity while governments
need to do what they can (and they
could do a lot) to reduce the various
layers of burden, red and green tape
and costs they impose on businesses
large and small.”
Stephen Bartholomeusz,
Business Spectator
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Since the 1980s, manufacturing in Australia has undergone
substantial structural change. This change has been driven by
long term trends that will continue to shape Australian
manufacturing into the future. In addition, more recent short
term shocks and emerging trends will contribute to the changing
environment in which Australian manufacturing must continue
to respond and evolve.

Existing trends

Emerging trends

Globalisation

Ageing
population

Urbanisation

Resource
scarcity

Small domestic
market

Terms of
trade

Climate
change

Information and
communication
technology
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Globalisation

Whilst globalisation is not a new phenomenon, the pace is accelerating in response
to increased openness to international trade, the rise of new economic superpowers
such as China and India and rapid technical progress in information and communication
technologies. Globalisation has led to the growth of distributed global value chains,
where different stages of the production process are unbundled around the world.
This includes not only the fabrication of physical components, but accompanying
knowledge-intensive services, such as research and development, inventory
management and quality control.

The rise of off-shoring and the subsequent impact on Australian manufacturing has been well
documented. Media coverage of the closure of Australian
“Globalisation is the
manufacturing facilities and the transfer of production to lower cost
countries is often depicted as an inevitable consequence of
process through which
globalisation. The reality could be different.
an increasingly free
The growth of global value chains presents opportunities as well as
challenges for Australian manufacturers. Whilst Australia will
continue to struggle to compete against lower cost overseas
entrants in the area of low value add manufacturing, the unbundling
of manufacturing provides real opportunities to capture market share
in more specialised, high value add manufacturing.

flow of ideas, people,
goods, services and
capital leads to the
integration of economies
and societies.”
International Monetary Fund

An ageing Australian workforce may contribute to future declines in manufacturing
employment due to natural attrition. The consequential loss of both formal and tacit
knowledge held by those highly skilled employees will also pose problems for
manufacturers.
Ageing
population

Competition in the labour market for skilled
employees and trainees is intense. Many new
entrants to the workforce are pursuing careers
outside the manufacturing industry. Consequently, the ability of firms
and the industry as a whole to market manufacturing as a viable and
rewarding career path will be vital to recruiting new generations
of employees.

“Approximately 50%
of workers in the
manufacturing sector
do not have a vocational
qualification.”
Trends in Manufacturing to 2020

The lead time between action to increase levels of training and
people actually taking up positions in industry is in the order of many
years. Education and training of the workforce at the firm level is therefore a strategic issue for the long
term survival of the firm. This will require managers to fully appreciate human resource management
issues and be aware of training assistance that is available. Hence, recruiting or training employees with
the necessary skills to embrace and implement technological advances and continuous innovation will be
increasingly important for the success of manufacturing firms.
There is strong anecdotal evidence that Australia is not training sufficient people with necessary trade or
professional skills, leading to the need to recruit skilled workers from overseas. At the more fundamental
level, Skills Australia has indicated that 43% of the Australian workforce has literacy problems and 47%
has numeracy problems. To address this, firms need to consider appropriate in-house training,
succession planning and mentoring so that skills are not lost. Industry involvement with the education
system and a greater commitment to in-the-workplace training, including apprenticeships, will also be
important in ensuring employees have relevant skills and experience.
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The size of Australia’s domestic market is often seen as a disadvantage for local
manufacturers as they are unable to achieve volume economies of scale that their
counterparties with larger domestic markets are able to.
But this can offer a competitive edge for those companies with the ability to design
and manufacture products with small production volumes. Often this will be in niche
markets where customisation is required. By virtue of their small domestic market,
Australian manufacturers have been forced to identify and commercialise
manufacturing technologies that are cost competitive at a much smaller scale. As global demand for
mass customisation and personalisation increases, Australian manufacturers’ capabilities in these areas
may be used as a competitive advantage.
Small domestic
market

Terms of
trade

Urbanisation

In a recent interview, former Industry Minister, Greg Combet, warned manufacturers
expecting a fall in the Australian dollar to change their business models or risk
failure. Business plans that were adapted with an Australian dollar averaging
between US60c and US80c would have to face the reality that the dollar at or above
parity with the US dollar was now the norm. The message, unpalatable as it may
first appear, is that Australian manufacturers have to manage their businesses in the
environment in which they find themselves.

The globalisation of manufacturing and the consequent rise of a new middle class in
emerging nations such as China and India is creating enormous market
opportunities for Australian manufacturers. The need to house increasingly
urbanised populations in a sustainable fashion will create demand for products and
technologies that enable greener buildings and infrastructure. The rise in global
urbanisation is accompanied by an increased demand for greener mobility and
transportation solutions, which again will be underpinned by innovative, cleaner,
greener products, equipment and systems.

As many natural resources approach their peak in terms of availability at reasonable
cost, competition for materials will put pressure on manufacturers to make the best
use of available resources and to respond by improving the efficiency of production.
Resource
scarcity

A recent UK study suggests that businesses spend around 5% of turnover on waste
(including unused materials, defects, energy and water) and that 90% of materials
used in production do not find their way into the final product.

While manufacturers can innovate to achieve resource efficiency at
a factory or company level, most businesses operate within complex
supply chains. The interdependency of manufacturers and their
supply chains creates opportunities to take a more systems
approach to achieving sustainable manufacturing.
Industrial ecology is an evolving field where industrial systems are
viewed as part of the environmental system. There is potential to
apply Industrial Ecology concepts more broadly to the
manufacturing sector, including cradle-to-cradle, closed-loop
production, zero waste manufacturing processes, design for
environment/disassembly and industrial symbiosis.

“In Australia, the
Kwinana Industrial
Area, south of Perth is
an example of industrial
symbiosis. There are 47
industrial synergies in
place – 32 by-product
synergies, involving the
reuse of solids, liquids or
gasses and 15 involving
the shared use of utility
infrastructure.”
Trends in Manufacturing to 2020
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Climate
change

In 2005, manufacturing accounted for over 25% of Australia’s energy use and over
28% of greenhouse gas emissions. Australia’s transition towards a low carbon,
cleaner energy future with the implementation of a carbon price and an emissions
trading scheme is challenging energy-intensive and trade exposed manufacturers in
the near term, but potentially provides a wide range of incentives and opportunities
for manufacturers to adopt cleaner and less emissions-intensive technologies in the
longer term.

Manufacturers that are able to adapt their processes and products to the needs of a low carbon
economy will have a competitive advantage over other domestic and international competitors.

Information and
communication
technology

Over the past few decades digital computing, communications and the information
and communication technology revolution have had a profound impact across
manufacturing industries. This has necessitated a shift towards more agile, just-intime processing, high-performance manufacturing and accelerated introduction of
new products. As we head towards 2020, the convergence of nano-technology,
biotechnology, cognitive and neuroscience with information and communication
technology is expected to cause similar disruptive changes.
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Productivity and innovation

The external trends impacting on manufacturing
are formidable. However, the decline of
traditional manufacturing has been caused as
much by a slow down in productivity gains.
Disappointing productivity gains reflect a deeper
concern around innovation. Without innovation,
Australian manufacturing will not achieve the
step changes necessary to compete effectively in
a globalised economy.

The external trends impacting on manufacturing are formidable.
However, the decline of traditional manufacturing can, at least in
part, be attributed to a slow down in productivity gains that are
ultimately under the control of the manufacturing industry.
Productivity growth has stalled over the past
decade after surging during the 1990s in the
wake of the 1980s economic deregulation.
Australia’s current income growth is being driven
by a number of one-off factors. Whilst Australia’s
income has increased by 4.1% per annum since
2005 (consistent with long term growth trends),
the drivers of growth have shifted. Without the
resources boom and accompanying investment
and terms of trade surge, Australia’s income
growth would be significantly lower.
Ten percent of the economy (resources sector)
has driven a third of recent income growth and
more than half of recent income growth is due to
the temporary boom effects of positive terms of
trade and additional capital.
Underlying growth (measured by labour and
capital productivity) has actually retreated.
Whereas between 1999–2005 increases in labour
productivity added $43 billion (measured in 2010
real terms) to national income, in the most recent
period this has fallen by over 60% to only
$17 billion. If this decline is not corrected, the
implications for future GDP growth are profound.
A recent report by McKinsey (Beyond the Boom:
Australia’s Productivity Imperative) suggests
future income growth could fall to as low as 0.5%
per annum if productivity does not improve.
Whilst boosting productivity across all industries
is vital for the Australian economy, it is
particularly critical for manufacturing given the
structural pressures on the sector, the global
nature of the challenges facing manufacturing
and the rise of increasingly competitive low cost
manufacturing nations.

Productivity scenarios (2011-2017)
Maintenance

Lucky escape
GDP  2.4% p.a.

Paradise
GDP  3.7% p.a.

Hangover
GDP  0.5% p.a.

Earned rewards
GDP  1.8% p.a.

Terms of
trade

Long term
average
Low
(2006-2011
levels)

Source: McKinsey

Productivity
growth

High
(long term
average)
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Disappointing productivity gains reflects a deeper concern
around innovation.
Productivity is a measure of the ratio of inputs,
such as labour, materials and capital to the
production of outputs in the form of goods and
services. Too often the indices of productivity are
confused with the determinants of productivity.
Traditional measures of productivity such as
output per hours worked (labour productivity) or
output per unit of labour and capital used (multifactor productivity) are the score card. That is,
they show the productivity outcome of an economy,
but not what actually drives these results.
Similarly, productivity improvement is not
generally the result of greater capital investment
to replace labour. Productivity is not about doing
more with less, nor about working people harder
for longer. Contrary to conventional wisdom,
productivity does not equate with efficiency; it

centres on innovation and transformation – of
business capabilities, skills, technology and
competitiveness. It is focused on producing the
same things in fundamentally different ways
(either lower cost or higher quality), or producing
fundamentally different products that have no
alternatives.
The downward trend in national productivity
suggests Australia is not as innovative as it
needs to be. The message is sobering, but the
opportunities that would flow from ‘getting it right’
are such that Australian manufacturers who
embrace the challenge may discover a profitable
and sustainable future beyond the downward
spiral of competing on price against intrinsically
lower cost nations.

“Contrary to conventional wisdom, productivity does not equate with efficiency;
it centres on innovation and transformation - of business capabilities, skills,
technology and competitiveness.”
Manufacturing Futures, April 2011
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Innovation
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Incremental productivity improvements will not be sufficient to
enable Australian manufacturers to compete in a global and
increasingly cost driven market. The old maxim of competing on
price or quality is becoming increasingly irrelevant. Quality is a
given and existing and emerging low cost producers will
eventually win in pure price competition. To compete, Australian
manufacturers must innovate and achieve step change.
Basis of competition

Price
(lowest cost)

Quality

Innovation
“The successful application of a new idea”

New technologies

New internal organisational
and work practices

New business relationships and
models with customers,
suppliers and partners

Source: KordaMentha/Manufacturing Futures, April 2011

Step-change innovation involves ‘changing the
game’ and is often difficult for competitors to
replicate. It is precisely these types of
fundamental and distinct changes that will
provide Australian manufacturers with the best
means of competing globally.

“Innovation is the chief weapon in
the ‘productivity revolution’ and the
battlefront is where business
enterprises and their workforces
intersect with customers in the
marketplace and the community.”
Manufacturing Futures, April 2011

Conditions for innovation
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If innovation is critical to the future of Australian manufacturing,
then what are the necessary conditions of innovation and what
are the current impediments?
A recent ABS survey identified a number of barriers to innovation. The most significant barrier was lack of
skilled people, following closely by lack of access to capital, uncertain demand for new goods or services
and the cost of development and implementation.

Barriers to innovation for innovation
active manufacturers (2011)
Lack of skilled persons

24.8%

Lack of access
to additional funds

22.1%

Uncertain demand for
new goods or services

20.3%

Cost of development or
introduction/implementation

18.2%

Government regulations
and compliance

Adherence to standards
Lack of access to
knowledge or technology
to enable development or
introduction/implementation

A quarter of respondents identified the lack of
skilled persons as a barrier to innovation. There
is strong anecdotal evidence that Australia is not
training sufficient people with necessary trade or
professional skills. The legacy of this is that
around half of all workers in the manufacturing
sector do not have a vocational qualification. If
left unchecked, an ageing Australian workforce is
likely to contribute to future declines in
manufacturing employment due to natural
attrition. The consequential loss of both formal
and tacit knowledge held by those consequential
employees will act as a further barrier to
innovation. As Australian manufacturing
increasingly transitions from high volume/low
value add manufacturing to low volume/high
value add, the need for higher skills will grow.

12.5%

5.3%

2.4%

Source: Australian Bureau of Statistics

“Across the workforce, foundation
skills have not kept pace with the
skills needs of businesses. The
decreasing number of people
entering the manufacturing
workforce is putting at risk training
for critical niche skills sets.”
A more competitive manufacturing sector, December 2011 Department of Business and Innovation, Victorian
Government

“We need much deeper integration
between education policy, industry
policy and business investment.”
Peter Scott, Perpetual

Access to finance
The second highest barrier to innovation is lack
of access to funding. Efforts to transform Australia’s
manufacturing sector into a leading player in the
world arena are being held back by Australia’s
superannuation funds that are unable or unwilling
to make significant investments in Australia’s
fledging venture capital markets.
Australia has the world’s third largest
superannuation sector, but anecdotal evidence
suggests many home grown manufacturing
innovations are unable to be funded domestically
and either lapse or are sold to overseas
manufacturers.
By contrast, venture capital markets in the US
are highly developed and this has, in part at least,
been attributed to the recent re-strengthening of
the US manufacturing sector (along with
affordable natural gas and a concerted effort to
add value to manufactured goods and resources
before they reach export markets).

“One of the most desultory tasks I
have every month is to tick and flick
on projects that Innovation Australia
has given seed funding to that then
cannot develop or gain finance for
the next stage of development and
they are [then] bought out overseas.
It happens monthly and it’s
depressing. It’s soul destroying
because we don’t have that capital
within Australia.”
Innes Willox, Chief Executive, Australian Industry Group

“We need to free up funds from
super. We are awash in super funds
which are invested way too
conservatively and with too much
government oversight. We need to
free up to 5% of these funds for
investment in high risk, high return
ventures. This would be done on a
voluntary basis with the contributors
to the funds opting out if they wish.
There should be minimal governance
associated with these investments
which would be made by VC firms
with an established track record.
There will be substantial failures,
probably one in 10, but the winners
could potentially change our current
growth patterns and end up driving
the economy. The ResMeds and
Cochlears of the world were totally
opportunistic and we need to be
more pro-active in searching for the
next big thing.”
Peter Farrell, ResMed
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But a more critical constraint is a
short term, narrow focus on innovation
A recent research project by Professor Mark
Dodgson and Dr Peter Innes interviewed a
sample of Australian manufacturers and identified
that investment in innovation was primarily
focused on operational improvements in existing
businesses and that those improvements were
primarily directed towards production efficiencies.
Whilst the same research project acknowledged
Australian manufacturers were good at
innovative activities that involved the
restructuring and redesign of jobs and the
encouragement of team work and employee
consultation, the overall conclusion was that
innovation planning horizons were too short term
and not focussed on addressing step changes
necessary in a shifting competitive environment.
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“Unlike their European counterparts,
there is little evidence that these
manufacturers see innovation as a
tool to transform the way they do
business or to respond proactively to
the problems or the opportunities
presented by an increasingly
globalised knowledge-intensive
marketplace.”
Manufacturing Futures, April 2011

And the capacity of management to
innovate
The Management Matters in Australia Report of
2009 by Professor Roy Green identified the
contribution of management skills to firm
productivity. Through global benchmarking the
report identified Australian management
practices “…as only moderately above average”
and that the best performing firms in China and
India were outperforming Australian
manufacturers. Or, to put it another way, whilst
some Australian manufacturing firms are as good
as any in the world in their approach to people
management, there is still a substantial ‘tail’ of
firms that are less than average.
This is particularly concerning because the most
potent forms of innovation are business model
innovation and organisational or managerial
innovation. Business model innovation happens
when firms find a whole new recipe for business
success that changes the game. Managerial or
organisational innovation occurs where
resources and people are deployed more
imaginatively in ways that depart from traditional
practices and forms and that achieve better
results. Both approaches to innovation are
difficult for competitors to replicate and, as such,
are more likely to shift competitive advantage.
Both approaches, however, also draw heavily on
managerial strength. If this is lacking, prospects
for such innovation are greatly diminished.

“As the [manufacturing] sector
makes the transition from high
volume, low-value manufacturing
towards lower volume and higher
quality or niche manufacturing,
management capabilities and
workforce skills will become
increasingly vital factors in business
performance and competitiveness.”
A more competitive manufacturing sector, December 2011 Department of Business and Innovation, Victorian
Government
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The future of manufacturing

Perceptions of what it is to be a manufacturer
need to expand. There is an opportunity to follow
a few innovative firms that have harnessed
emerging technologies to develop new and
sustainable ways to compete in the changing
global landscape. In doing so, they are using
collaboration and connectedness to transform
themselves into ‘learning organisations’ and are
redefining what it means to be a manufacturer.

Transformative effects of technology
As we saw earlier, information and communications technologies
have had a structural impact on the Australian manufacturing
industry since around the 1980s.
However, if harnessed skillfully, emerging
technologies may provide an avenue for
Australian manufacturing to develop new and
sustainable ways to compete in the increasingly
competitive global environment.

Advances in technology have long been
acknowledged as a key contributor to
manufacturing productivity. That continues to
remain the case, although, the nature of
investment in technology is key. New and
transformative technologies are more likely to
enhance business performance than ‘incremental’
investments in familiar technologies.

Business model innovation
New high value add markets
Flexible, low volume manufacturing
Improve manufacturing processes

New technologies can drive productivity and
competitiveness in a number of ways.
At the most basic level, the introduction of the
latest plant and equipment can increase
manufacturing process productivity and reduce
set-up times and costs.
At the next level, the power of knowledge
networks and digitised manufacturing
technologies such as Computer Integrated
Manufacturing (‘CIM’) may provide opportunities
to allow flexible manufacturing of multiple product
lines without having to increase manufacturing
footprint or incur traditional set up or change over
costs. This is particularly relevant to Australian
manufacturing, where a small domestic market
sometimes acts as an impediment to scale
production enjoyed by overseas manufacturers
with larger domestic demand.
Further up the chain, key enabling technologies
such as nano-technology, biotechnology and
additive manufacturing have the capacity to act
as a catalyst for the development of entirely new
(high value added) manufacturing industries.

“Advances in Computer Integrated
Manufacturing and the ability to
move large amounts of information
through broadband networks will in
many cases enable manufacturing
companies to operate remotely from
the location of production or of
markets. This potentially reduces
the geographical constraints on
manufacturing and allows
Australian companies to operate
more effectively through global
supply chains.”
Trends in manufacturing to 2020, Industry Innovation Council,
September 2011
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At the highest level, a new class of ‘innovation
technologies’ is emerging. These include
simulation and modelling, visualisation, rapid
prototyping and virtual reality immersion
environments. These advanced technologies can
be harnessed as ‘tools of innovation’. They can
be deployed to reduce the cost, increase the
speed and improve the processes of innovation
and experimentation by manufacturers. Rather
than an end in themselves, they are the means
to engage in innovative activities.

“The transformative effects of
technology are no longer centred
just on the production process and
advances in next generation
products. New technologies can
transform the organisational
capabilities of firms, the nature of
their competitive strengths and their
entire model for doing business
profitably over the long term.”
Manufacturing futures, April 2011

Most critically, these technologies enable
innovation in business models. Sometimes,
business model innovation changes the game
like online travel and accommodation services
such as Wotif and Webjet impacting on retail
travel agents; Apple’s design and marketing
alternatives to MP3 players and mobile phones;
the shift to digital photograph services instead of
the production of film by companies like Kodak.

“A business model is the ‘recipe’ for
how an enterprise creates value for
customers, partners and itself,
based on its distinctive and superior
skills and competencies. New
technologies can change one or
more of the elements where value
gets created and captured by the firm namely, customer relationships, the
value proposition for customers,
distribution channels, core skills
and know-how, collaboration with
partners, cost structures, the
configuration of the business,
financial and organisational
processes, the revenue model.”
Manufacturing futures, April 2011
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Case studies
Biomaterials

Technical textile manufacturing

Biomaterials, which cover products
as diverse as hip implants, cell
therapy technologies and
innovative drug delivery systems,
was a global market of $25.6 billion
in 2008. This is expected to reach $65 billion in
2015 with a compound annual growth rate of
15% from 2010–2015.

Traditionally textile, clothing and
footwear products are considered
low-tech manufactures. However,
technology and global challenges
are opening up a vast array of new
applications for textiles including smart protective
textiles for the military and emergency services
markets, textile composites for aerospace,
automotive and marine applications, medical
textiles including tissue engineering scaffolds,
filtration textiles for water and energy applications,
fibrous materials as components of mobile
phones and batteries and large scale applications
in mining, agriculture, aquaculture and horticulture.

The expansion of the biomaterials market is
being driven by an ageing population, an
increasingly wealthy developing world and
growing expectations of improved quality of life.
In the Australian manufacturing context the
fledgling biomaterials industry has the potential
to provide highly skilled Australian jobs and
revenue as well as providing longer term benefit
through improved quality of life and reduced
healthcare costs.
A range of small but innovative companies built
on Australian generated R&D has appeared in
recent years including AorTech Biomaterials and
Polynovo Biomaterials. AorTech Biomaterials has
materials implanted in more than 3 million
patients. In addition, Australia has a number of
companies developing biologically-based
materials, such as collagens, for use in
biomaterials applications. These companies are
in part dependent on Australia’s animal diseasefree status and include, Holista Colltech,
BioNova, Elastagen, Maverick, Devro and Allied
Medical.
Opportunities also exist for the production of
blood cells and products and there is a
requirement for facilities and materials that will
allow this scale-up in a commercially viable way.
Australian company Invetech is the world leader
in the development and engineering of cell
therapy scale-up equipment. Other opportunities
exist. For example in the development of
materials for the delivery of small molecule drugs
and biologics; bioactive coatings and surgical
materials, for example, tissue sealants. All have
the potential for manufacture in Australia.

Source: Trends in manufacturing to 2020, Industry Innovation
Council, September 2011

The future of textile manufacturing in Australia
should increasingly be focussed on technical
textiles and the development of products for
demanding end-users and applications.
Although there is some scepticism about the
future of textile manufacturing in a high wage
economy such as Australia, it should be noted
that although commodity textile manufacturing
has moved to low labour cost countries, technical
textile manufacturing is still dominated by high
wage economies such as Germany. The production
of technical textiles in Germany has grown by
40% in real terms since the mid–1990s; in part
due to close collaboration with research
institutes. As a result, German companies
now have a 45% share of the global market.
The Australian textile industry currently has a
manufacturing base which can be transitioned to
a successful knowledge-intensive technical
textiles sector based on incorporating innovations
in material science into fibrous structures.
Australia has particular opportunities in fields
such as:
• Defence – lightweight ballistic and blast
protection, low multi-spectral materials and
integration of power and sensing into textiles.
• Water, energy and environment – improved
filtration media for the removal of toxic
substances from air and water, selective
recovery of valuable materials from waste
streams and technical textile products for
coastal protection.
• Mining – stronger and smarter geotextiles for
the heavy roads, railways and tailings dams
used in the mining industry.

Redefining manufacturing
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There is an increasing interdependence between manufacturing
and other sectors of the economy, especially services. So much
so, that the boundaries between manufacturing and service
activities are becoming blurred.
The classic definition of manufacturing as production
(the transformation of raw materials into finished
products) is becoming increasingly irrelevant.
The Institute for Manufacturing at the University
of Cambridge offers a more appropriate,
extended definition:

On this definition, production is merely a subset
of manufacturing and it is arguable that a
company is a manufacturer even if it has
outsourced all of its production activities and is
focussing on brand management or research
and development.

“the full cycle of activities from research and
development, through design, production, logistics
and services, to end of life management.”

New manufacturing matrix
Service

Service led producers

Service manufacturers

Revenue source

Traditional
manufacturers
Product manufacturer

System integration

Products
Production

Source: Manufacturing Futures, April 2011

Cost base

Non-production

The shift in focus from production to a wider
array of activities offers new opportunities and
new pathways to competitiveness for Australian
manufacturers.
A recent study of Australian manufacturers
revealed almost three quarters were incorporating
services in their product offerings to customers.
Typically these included engineering, prototyping,
design and testing services during the production
process and services like maintenance and
training.
Service firms were also adding value to physical
products acquired from manufacturers by
bundling them with services. Typical cases
include computer and telecommunication
companies selling total solutions of hardware,
customised software, finance, technical support
and upgrades.

“…current perceptions of the
decreased importance of Australian
manufacturing and the arrival of the
‘service economy’ are too simplistic.
The headline findings uncover a rich
dynamic between manufacturing
and services in Australia and new
capabilities that are emerging.”
Manufacturing Futures, April 2011

Devising new product-service packages
stretches the technical, managerial and
marketing capabilities of firms, resulting in
distinctive know-how and intelligence which in
turn, drives their innovation and competitiveness.
Innovation through product-service packaging
has far reaching effects on business
competitiveness as the firms involved tend to:
•

collaborate with others, including customers,
at home and abroad and so, increase their
level of knowledge or technical proficiency

•

retain customers and thus spend less energy
on recruiting new ones

•

generate new skills inside their enterprise,
notably through different mixes of technical
and market-related skills

•

be flexible in reorganising their operations to
suit and satisfy customer needs.

“This emerging pattern of productservice linkage is a sign of Australian
firms getting smarter and
transforming themselves to provide
not just products or services, but
solutions to customers.”
Manufacturing Futures, April 2011
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Collaboration and connectedness
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Manufacturing is not a solitary pursuit. Being well-connected
and proficient at collaboration is a key attribute in allowing
manufacturing enterprises to access and absorb knowledge and
to transform it into new competitive capabilities.
In the global internet age, knowledge is an asset
that can depreciate rapidly and needs to be
continually refreshed. Flows of knowledge are
critical and these only happen through people,
their networks and relationships.

“Being connected counts.
Manufacturers must position
themselves in rich webs of
relationships and knowledge flows.”

Indeed, recent research suggests innovation in
modern economies is less about discovery and
more about making new connections throughout
the value chain.

Manufacturing Futures, April 2011

Key success factors, being connected counts
Reduce
reliance

Maintain/build
sustainable relationship

Find more
leverage

73%

42%

37%
29%

Internal

Customers

Competitors
and industry
associations

Suppliers

23%

14%

Websites,
journals, research
papers or
publications

Source: Australian Bureau of Statistics

Innovation and Business Skills Australia (IBSA),
together with the Society for Knowledge
Economics prepared a paper on Enterprise
Innovation for a Canberra summit in June 2009
in which they compiled a body of evidence about
best practice management and workforce skills
to enhance productivity through innovation and
continuous learning at the level of the enterprise.
They highlighted the concept of ‘learning
organisations’ that encourage interactions between
people with diverse skills and competencies,
delegate problem-solving, sanction informed
risk-taking and discretionary effort, experiment
with new offerings and services and are
generally more responsive, flexible and agile in
their operations and relationships.

Consultants

10%
Professional
conferences,
seminars,
meetings or
trade shows

2%

3%

Universities
and research
institutions

Government

“The focus for innovation-led
productivity must shift from action
to increase the supply of knowledge
(from researchers and scientists) to
the smart absorption and use of
knowledge by enterprises to meet
the demands of customers and
communities.”
Manufacturing Futures, April 2011

“The miraculous alchemy of innovation
occurs close to the customer.”
Venturous Australia report
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Public policy response

The recent decision by Ford to move assembly line
functionality out of Australia has reignited the
debate over the appropriate role government
should take in promoting and protecting the
Australian manufacturing industry. Whilst there
are wide ranging views, there appears to be a viable
‘middle way’ that seeks direct engagement with
manufacturing businesses and focuses on assisting
them to compete in new and innovative ways.

Given the global trends bearing down on Australian manufacturing,
there has been much discussion about the role of government in
assisting the industry to manage such change. Whilst there are
wide ranging views, stretching from non-intervention to support
‘no matter what the cost’, there appears to be a viable ‘middle way’.
Public policy response

Non-interventionalist

‘Turn back the tide’
Direct engagement

The inevitability of decline?
Is manufacturing something that all advanced
economies require to ensure the health of the
overall economy or is it a marginalised sector
that will inevitably shift towards low-cost
developing countries? Non‑interventionists favour
the latter interpretation.
At the other end of the spectrum, policies that
recognise manufacturing’s disproportionate
contribution to the economy seek to ‘turn back
the tide’ and support manufacturing ‘no matter
what the cost’.

Direct engagement
There is a middle way that seeks direct engagement
with manufacturing businesses and focuses on
assisting them to compete in new and innovative
ways. Rather than the traditional public policy
focus on macroeconomic stability, competitive
markets, labour market flexibility and trade
liberalisation, this new direction in public policy
seeks to encourage innovation through the support
of environments where businesses can create
and share knowledge and develop new connections.
The focus is individual firms, not industries, and
the investment is in people and skills.

“‘Markets’ are imperfect constructs
by definition when you are dealing
with innovation. Markets don’t
prosper in conditions of uncertainty
where players can’t evaluate risk.
Innovation is by definition uncertain
and risky. There are unknowables
and there are failures. Innovation is
about improvisation and learning.
These conditions call for an alternative
logic than market failure to inform
and guide government action on
innovation, based on understanding
how systems work and how systems
failures can occur.”
Queensland’s Department of Economics and the Centre for
Business Research at the University of Cambridge, 2010

“Fundamentally, industry needs to
lead it … governments can try and
facilitate it but businesses need to
grab a hold of the capacity that
we’ve got to work with universities
and research institutions and apply
technologies, deploy technologies,
improve productivity and their
competitiveness.”
Greg Combet, former Federal Industry Minister
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7

International context

Australian manufacturing competes in a global
marketplace. Australia is currently ranked as the
sixteenth most competitive manufacturing nation
but is expected to slip to seventeenth position
over the next five years as emerging economy
nations continue to move up the rankings.

Australian manufacturing competes in a global marketplace. The
majority of the trends impacting upon the local manufacturing
industry are global in nature. They are having consequences not
just for Australian manufacturing, but for manufacturers across
the globe.
2013 Manufacturing competitiveness index ratings
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The 2013 Global Manufacturing Competitiveness index includes
more than 550 survey responses from senior manufacturing
executives around the world.
Unsurprisingly, China continues to be ranked as the most competitive
manufacturing nation in the world.
Five developed economy nations were ranked in the top 10 (Germany,
US, South Korea, Canada and Japan), with the remaining five spots
taken by emerging economy nations (China, India, Taiwan, Brazil,
Singapore).
The outlook for the next five years is sobering. Emerging economy
nations (China, India, Brazil) are projected to surge to occupy the
top three positions and developed nations are projected to fall, with
Japan falling out of the top 10.
Australia is currently ranked as the sixteenth most competitive
manufacturing nation, although is expected to slip to seventeenth
position over the next five years.
The league ladder and future trends are not surprising. But what can
Australian manufacturers learn from the underlying drivers of these
movements?

“In an earlier era, the
location of natural
resources often
determined where
manufacturing would
take place. In today’s
economy, knowledge,
know-how, technology,
creativity and capital
are the most important
resources for production
and they are highly
mobile.
2013 Global Manufacturing
Competitiveness Index, Deloitte,
US Council on Competitiveness
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The 2013 Global Manufacturing Competitiveness survey asked
manufacturing executives to rank key drivers that impact a
country’s ability to compete in manufacturing. Nothing was
identified as more important than the quality, availability and
productivity of a nation’s workforce.
Drivers of manufacturing competitiveness
10.00

Talent-driven innovation
Economic, trade, financial
and tax system
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Cost and availability of
labour and materials
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Supplier network
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Legal and regulatory system
Physical infrastructure

6.47

Energy costs and policies

6.25

Local market attractiveness

3.99

Healthcare system
Government investments in
manufacturing and innovation

2.48
1.00

Source: Deloitte, US Council on Competitiveness

Talent driven innovation
The quality and availability of a country’s skilled
workforce, including researchers, scientists and
engineers and the resulting ability to drive
innovation was noted by executives participating
in the 2013 GMCI survey as the most important
driver of manufacturing competitiveness. Talentdriven innovation, which came out as a clear
winner in both 2010 and 2013 GMCI rankings,
remains the linchpin of manufacturing
competitiveness.

Economic, trade, financial and tax
systems
Tax rate burdens and system complexity, along
with the clarity and stability of policies, are
regarded as significant hurdles for less
competitive countries to overcome. Closely
following these issues were the relative health of
economic and financial systems overall and the
comprehensiveness and competitiveness of
trade policies.

“With high wage nations like
Germany and the United States
occupying positions two and three,
the global ranking demonstrate that
competition through innovation is
possible, even for high wage nations.
This supports the view that talent
driven innovation is the most
important driver of manufacturing
competitiveness and a lack of skilled
people the most significant barrier
to innovation”
Source: KordaMentha
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Cost and availability of labour and
materials
Whilst lower labour and material costs in
developing nations have prompted many
developed nation manufacturers to outsource
production, the cost advantage of developing
nations appears to be lessening as growing
economic prosperity. China and India is giving
rise to a growing middle class and demands for
higher wages. In addition, some nations
increasingly appear to be taking a broader and
longer-term approach to labour and material
costs. For example, whilst the US has high
labour costs, it also has high labour productivity.

Supplier network
The increasing globalisation of manufacturing
organisations and efforts to localise production
near emerging consumer markets means the
stability of supplier networks is an important
driver of manufacturing competitiveness. China,
with its focused efforts to localise supply chains
and creative innovation hubs, is perhaps the only
emerging nation offering the same supplier
network advantages as developed nations.

Legal and regulatory system
CEOs viewed the legal and regulatory systems in
developed nations more than twice as strong as
those in emerging nations, primarily as a result of
stability and clarity within their legal and
regulatory environments.

Physical infrastructure
Developed nations are currently offering
significant infrastructure advantages over their
developing counterparties. However, as the
infrastructure in developed nations ages and as
emerging nations ramp up investments in not just
traditional infrastructure (roads, ports bridges)
but also in advanced technology based
infrastructure (smart electricity grids, high speed
rail, high speed broadband), there is potential for
further disruption in the future.

Energy costs and policies
As energy becomes scarcer and costs continue
to rise, those nations with the ability to provide
access to clean and renewable energy at
competitive costs will have an advantage over
their competitors. The US manufacturing sector
has recently undergone something of a
resurgence on the back of recent discoveries in
areas such as shale gas.

Local market attractiveness
Trends for emerging economies to have higher
disposable incomes bodes well for those lowercost manufacturing nations, as manufacturing
employment supports economic prosperity.
These trends then act to create a virtuous
manufacturing cycle: increased incomes, higher
spending ability and increased market
attractiveness.

Healthcare systems
The overall cost of healthcare is the most important
driver of competitiveness within this category,
closely followed by access to quality healthcare
and regulatory policies for public health. Not
surprising, developing nations have a long road
ahead in their efforts to improve the quality of
healthcare when compared with that generally
available in developed nations.

Government investment in
manufacturing and innovation
Countries that lead in developing public-private
collaborations not only bring together the skills
required to spur innovation, but also create an
ecosystem that thrives on innovation through
collaboration.
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