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The performance of the New Zealand economy and those of other
countries are analysed to establish the factors influencing the rate
of future economic growth. The factor most limiting our ability to
increase the rate of growth is labour productivity (gross domestic
product/hour worked). It is demonstrated that our low rate of growth
in labour productivity is a result of poor performance in a number
of areas.

Firstly, the benefit:risk ratio for investment has favoured private sector
financial capital investment in property over investment in physical
capital and innovation which could result in the creation of products
and services for sale.

Secondly, the public sector funding of R & D has not been sufficiently
directed towards the creation of intellectual capital value (ICV) in
areas where there are realistic opportunities to attract private sector
capital to pick up and use the research results.

Thirdly, our investment in human capital (in both tertiary education
and ongoing professional development) has been overly directed into
less productive areas of the economy. We have failed to adequately
and appropriately skill our workforce as a whole to deploy and derive
benefits from any physical capital investment made. Our private
sector workforce has inadequate capability to effectively use R & D.

Additionally, there are concerns that shortfalls in our national
infrastructure are affecting our economic efficiency to the extent that
the international competitiveness of some industries may be at risk.

Finally, the compliance costs of doing business and the risks
associated with planning and getting approval for major projects
are impeding development, and may be impacting negatively on our
economic efficiency.

It is concluded that the relatively piecemeal and unconnected actions
in the present Growth and Innovation Framework (GIF) will not bring
about the substantial increase in growth rate required to return New
Zealand’s economic performance to the top half of the Organisation
for Economic Co-operation and Development (OECD). A concerted,
bipartisan approach led by government to adopt and implement the
following recommendations in their entirety is required:

e Measures to improve the relative benefit: risk ratio of investment in
productive plant and machinery compared to property investment

must be introduced to encourage the private sector to redirect
its capital.

e The funding of Crown Research Institutes under the economic goal
of Vote Research, Science and Technology must be determined
against key performance indicators related to lifting private
sector innovation capability, such as private sector co-funding
commitment and transfer of R&D-literate personnel to industry.

e Public sector R&D investment under the economic goal should
be directed towards activities creating ICV in areas where private
sector capital is more likely to be attracted for follow-through to
commercialisation.

e The capability of our workforce to use physical capital must be
built through assertive action to increase participation in critically
important disciplines. This can be achieved by reshaping
qualifications so that graduates in technical disciplines can work
better at the nexus of engineering, technology, creative design
and business.

e Theuniquedifficulties faced by small-to medium-sized enterprises
(SMESs) in undertaking or using innovation must be addressed by
government preparedness to co-invest with the owner to develop
in-house capability.

In addition, government must demonstrate leadership and articulation
of the plan and must be a role model in its own activities. The
increasing need for sustainability will be supported by the plan
because innovation, investment and improved technical capability
are vital to achieving to that goal.

Other actions that will achieve the goal of returning New Zealand'’s
economic performance to the top half of the OECD include
the continuation of increased public sector capital investment
programmes in key infrastructure and the development of high quality
systems to allocate limited resources between potential users. It is
also recommended that our regulatory and compliance framework
is reviewed with the aim of reducing unwarranted risks to private
sector investors in infrastructure or innovation-based projects.
Government should also ensure that the compliance costs imposed
on New Zealand businesses do not create undue penalties compared
to international competitors.
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3.1 Economic BackGROUND

Economic growth is fundamental to raising living standards and
providing social, environmental and economic well-being. Economic
well-being, or prosperity, is measured by economists using gross
domestic product per capita (GDP/capita) as the proxy. GDP/capita
is the gross economic value of all goods and services produced
per person. In order to take account of the different costs of local
resources and labour, comparisons between nations are determined
on a purchasing power parity (PPP) basis.

There is wide debate that in the future a different marker such as the
genuine progress indicator (GPI) will be adapted as a better proxy
because it considers progress towards sustainability. GDP measures
economic performance based on the flow of goods and services over
time, whereas the GPI also factors in social and environmental costs
and benefits. Similarly, gross national income might better account
for money flows in and out of the country. In our view it is important
to make progress both in a traditional economic sense, and towards
sustainability. We have used only the more traditional proxy in this
study.

Although in the 20 years after World War |l New Zealand held a top-
five ranking, we are now 21st out of 25 nations in the OECD with a
GDP/capita of US$22,000 on a PPP basis. During the last 10 years
our GDP/capita has been roughly 80% of the OECD mean.

There is a viewpoint that a nation can bypass the development of
prosperity measured by GDP/capita and instead focus on excellent
health, education and environmental services for its people. However,
western democracies all tend to spend about the same percentage of
their GDP on health and educational services. Many components of
these services (such as medical and scientific equipment, university
staff and health professionals) are subject to international market
forces, and therefore to access the best a nation must be able to
afford them.

Prosperity Labour
(GDP/capita)

where:

Labour Capital:labour ratio

productivity
(GDP/hour worked) labour)

utilisation
(Hours worked/capita)

Figure 1 demonstrates changes in resource intensity (GDP created/
unit resource used) of an economy and the quality of economic,
health, social and environmental performance that is possible as an
economy changes.

Developing countries tend to have a primary production-based
economy with traditional agricultural systems that support low
population densities allowing high environmental quality. In the first
phase of industrialisation resource-intensive industries with low levels
of technology are normally introduced. Workforce quality and the low
price of labour mitigate against sophisticated clean technologies at
this development stage. As workforce skills increase, the transition
to a higher technology, less resource-intensive, industrial economy
starts to show benefits. With higher incomes, cleaner technologies
are afforded so environmental performance and commitments to
sustainability tend to improve.

As economies move to service-based (that is, adding value through
cutting-edge service provision based on intellectual property [IP]) they
can afford better environmental standards in addition to excellent
health and education services. They will often choose to fully embrace
sustainability in their decision making. Service-based economies
require very high levels of education to create internationally-
competitive knowledge-based services which they can trade. The
service-based economies that are emerging in Western Europe have
the highest standards of prosperity (GDP/capita) with the highest
environmental standards. They can afford to pursue sustainability
and have excellent health and education services. Therefore, to move
to a prosperous, environmentally-sound, service-based economy,
New Zealand must build its prosperity in parallel with improving the
sustainability of our activities.

Figure 2 outlines a conceptual model of an economy from the
perspectives of an economist and a business owner. The economist’s
view of an economy (as illustrated in the top half of Figure 2) is:

Labour
productivity
(GDP/hour worked)

Multi-factor productivity

(Capital deployed/unit



An alternative view of an economy from the perspective of a business owner (as presented in the bottom of figure 2) is:

Labour Value created
(GDP/hour worked)

productivity
(GDP/hour worked)

Value Potential to create value
(GDP/hour worked)

created
(GDP/hour worked)

In both models the concept of the quality of activity arises, as
illustrated in Figure 2. For example, education lifts the capability of
the workforce, so that the quality of the various activities undertaken
is improved. Figure 2 also shows the impact of regulatory processes
as a potential dampening or barrier-removing mechanism and the
role of infrastructure investment to assist the circulation of goods
and services.

3.2 Usk of CapiTaL

The deployment of capital has an important influence. Investing
in new capital introduces new technology and increases the
amount and quality of plant and infrastructure, increasing the
capital:labour ratio.

Capital investment in infrastructure such as transport, utilities and
telecommunications is critical to improve overall economic efficiency
by ensuring that goods, service and information flows are not
impeded.

Capital investment in the “fast follower” adoption of proven
technology to reduce costs is vital to retain the efficiency of doing
business, specifically maximising business capability. This is
simply about businesses and organisations evaluating and using
the best technologies to keep their business processes efficient in
international terms. This in turn requires a skilled workforce to make
the evaluations.

However, capital has a greater role in increasing value created per
hour worked. Capital investment in the fast follower adoption of
proven technology for process improvement in industrial and primary
production is vital to maximise the value created per hour worked.
Such capital is normally used for greater automation, meaning that
revenue per employee increases. The mean skill level in a business
must be improved to maximise the benefit of capital labour investment.
The bulk of private sector capital investment in an economy is used in
this way. Economies can make major gains without high risk of failure
by being excellent fast followers rather than relying on pioneering
unproven technologies.

Capital investment in R&D for process improvement, and
implementation of these improvements, is vital to maintain the
viability of existing business. Improving existing practices leads to
greater output per hour worked.

Economic efficiency

Business capability

Capital investment in developing and applying innovative products or
services based on new IP expands the pool of potential value available
in our economy. The new IP is a product or service that can be sold
competitively in local and offshore markets.

3.3 THE ROLE OF EDUCATION

The education and skills level of the workforce is important. Moving
to higher labour productivity requires people who can work with
higher levels of technology, introduce process improvements and
make innovations. Indicators of skills include educational
attainment, literacy and numeracy. New Zealanders have high basic
literacy levels.

3.4 INNOVATION, RESEARCH AND DEVELOPMENT

Innovation is often considered to be measured by such things as
investment in R&D, patenting new processes and technologies, and
the rate of adoption of available technologies. However, for a modern
economy, the ultimate measures of the potential for value creation to
lift labour productivity are the skills of the people available and the
obtainable capital. If capital is given to skilled people they are more
likely to generate the right types of world-class IP where it is needed;
make wise choices about which IP belonging to others they wish to pay
a fee to access (whether by purchase of new technologies, licensing or
other means); complete the technology transfer and commercialisation
work involved; and roll out internationally competitive products and
services to market.

3.5 OBJECTIVES OF THIS PLAN OF ACTION

The government’s publication Growing an Innovative New Zealand?
identified growth and innovation as the key to return New Zealand’s
per capita income to the top half of the OECD rankings, and maintain
that standing. A target of 2011 was proposed. Achieving this goal
requires sustained economic development rates in excess of our
historic performance and above that of other OECD economies.

The focus of this paper is to identify the critical elements needed to
drive economic development, so that the stated goal can be achieved.
It examines the effectiveness of public policies in place for creating
an environment that will sustain growth on the scale required. The
factors that will generate sustained growth are identified and the role
that engineers can play in supporting this growth is outlined.



LABOUR UTILISATION

measures directly the average hours worked per person. It increases as
unemployment drops and as participation in the workforce increases. Both
delaying retirement and increasing the incentives for parents of young
children to remain in the workforce would increase labour utilisation. By
international standards New Zealand has a high level of labour utilisation
— we work hard as a nation.

LABOUR PRODUCTIVITY

measures the amount of output produced per unit of labour input. Labour
input may be measured by persons employed or the number of hours
worked, although the latter is normally used. Labour productivity is low in
New Zealand.

CAPITAL:LABOUR RATIO

measures the amount of capital (e.g. plant and machinery) deployed per hour
worked. In recent years New Zealand has had a low capital: labour ratio.
That is, the amount of capital deployed per worker in our economy is low by
international standards.

MuLTI-FACTOR PRODUCTIVITY

is an overall efficiency or “quality of use” term that measures the amount of
output in relation to both capital and labour. This means a change in multi-
factor productivity reflects the change in output that cannot be accounted for
by increases in inputs (from labour and capital). For instance, MFP may be
low, even after significant amounts of capital and labour have been deployed,
suggesting an inefficiency exists. New Zealand has a relatively low multi-
factor productivity.

VALUE CREATED

in this context is the result of ownership of competitive advantage,
increasingly in the form of empowering intellectual property (IP). Value
created per hour worked is generally increased by a better educated
workforce, capital investment in research and development to create new
products or services, capital investment to implement new intellectual
property in a tangible way and capital investment to utilise externally
available new technology (intellectual property of others). Value created

by export sales tends to have a greater effect on GDP/capita than value
created by internal economic activity because export earnings tend to create
greater consequential internal economic activity. Another way to view the
value created is via the model used by production companies — value is only
created when something is made and sold to someone else at a profit.

POTENTIAL VALUE
is the maximum value that could be derived from using IP or competitive
advantage efficiently and to full effect in an economic sense.

EcoNomic EFFICIENCY

measures the more general status of the economy relative to other economies
for economic activity. It includes the ease of transport of goods, services and
information around the nation and the compliance costs of doing business.
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Figure 5: Labour productivity
(2003). Source: Economic
Development Indicators
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4.1 GDP/capita

The December Economic and Fiscal Update 2004 outlines the
current economic outlook. It confirms that New Zealand’s economic
growth has outperformed the OECD average over the past five years,
with annual real GDP growth averaging 3.7% per annum compared
to the OECD’s average of 2.4% per annum. However, the Update
forecasts a slowing of economic growth. Real GDP growth is predicted
to range from 2.4 to 3.1% between 2006 and 2009 compared with
forecast growth rates for our major trading partners averaging 3.4%
over this same period.

Economic Development Indicators 2005*, produced by the Ministry
of Economic Development and The Treasury, shows that our recent
GDP/capita growth has been above the OECD average. New Zealand’s
annual GDP/capita growth averaged 2.6% from 1998 to 2003,
compared with the OECD average of 2.1%.

These same forecasts project that growth expressed as real GDP/capita
will slow from an annual average growth rate over the past decade of
2.5% to between 1.5 and 2.1% between 2006 and 2009. The most
recent economic and fiscal update confirms these predictions®.

Deutsche Bank Research® has developed a model for predicting
economic growth that can be used to corroborate the above estimates.
The purpose of the model is to look for countries posting high
absolute growth rates (GDP and income) as well as on a per capita
basis. This identifies countries with a high level of GDP/capita and
a history of low growth volatility as attractive locations for exports
and investments. They have used their model to predict growth in
34 economies.

According to their model, India (5.5%), Malaysia (5.4%) and China
(5.2%) will post the highest GDP growth rates from 2006 to 2020.
Ireland (3.8%) is predicted to be the fastest growing OECD economy.
New Zealand (2.1%) is predicted to be the 18th fastest growing
economy out of the 34 economies studied with a real GDP/capita of
US$26,000 (1995 PPP) by 2020. The prediction is for no change
in New Zealand’s relative ranking in the OECD on the basis of GDP/
capita. This is in line with the Ministry of Economic Development
and Treasury forecasts which suggest we will remain at about 80%
of the OECD mean GDP/capita, and at about 20th place in the OECD
league table.
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4.2 LABOUR UTILISATION

New Zealand has one of the highest labour utilisation rates (hours
worked per capita) in the OECD (Figure 4), reflecting a combination
of high labour participation, low unemployment, and a high average
number of hours worked*. It is hard to envisage that we can attain
further significant growth in this parameter. In fact, most of the growth
in GDP/capita in 1998-2003 was in labour utilisation, reflecting the
drop in unemployment and the fact that the average New Zealander
worked longer hours.

4.3 LABOUR PRODUCTIVITY

Low GDP/capita and high labour utilisation inevitably leads to low
labour productivity and OECD data confirms that New Zealand’s
labour productivity is low by OECD standards (Figure 5). The rate
of growth in labour productivity has been low since the 1970s, but
in the six years to 2002 it was as high as 1.7% compared to 0.5%
in the previous five year period (Figure 6). As this parameter was a
negative figure in the 1980s, the recent past has been encouraging.
However, given that New Zealand's overall GDP/capita growth is
forecast to be low by OECD standards in the next decade, growth in
labour productivity will also be low unless labour utilisation was to
fall, which is unlikely. This is a concern.

The Treasury® has predicted that labour productivity growth will
increase to around 2% per annum in the year to March 2007 as
recent entrants to the labour force become more productive and as
continuing business investment leads to an increase in the capital:

labour ratio. By the end of the forecast period, labour productivity
growth is expected to be around the trend productivity growth of
1.5%. Real wage growth (measured by the unadjusted Labour Cost
Index deflated by the Consumers’ Price Index) has been positive over
the past six years and has broadly reflected productivity growth.

4.4 MULTI-FACTOR PRODUCTIVITY

Multi-factor productivity (MFP) has also been low by OECD standards
(Figure 7). In the view of many economists, MFP and the capital:
labour ratio do not act completely independently of one other. A rise
in MFP tends to lead to improved capital investment at a later time.

4.5 CAPITAL:LABOUR RATIO

In recent years New Zealand’s capital:labour ratio has been low
compared to other OECD countries (Figure 8). Other OECD countries
that New Zealand likes to compare itself with are making a greater
capital investment per worker than we are. According to Treasury
analysis®, this factor was a negative contributor to labour productivity
change during much of the 1990s, but since 2001 there has been
increased investment, and some improvement in this parameter.
Nevertheless we are still low.

The trends in the use of capital in New Zealand can be identified in
work by Statistics New Zealand which compared the capital stock
(excluding land improvements) in New Zealand between 1972
and 2002. The major change in the distribution of capital was an
increasing investment in residential property, with decreases in other



% of graduates

% of qualifications

components, as shown in Figure 9. This may in part explain why the
capital: labour ratio did little to improve labour productivity during
the 1990s. Capital investment in plant and machinery is more likely
to raise productivity than investment in property.

Additionally, Figure 10 shows that property services (non-owner
occupied property rather than investment in productive assets) has
been increasingly favoured in recent times by those investors not
wishing to invest further in their own home.

4.6 POTENTIAL TO CREATE VALUE

Measuring the total potential to create value in an economy is very
difficult. However, useful proxies include the capability of the New
Zealand workforce to undertake R&D, and investment in this area.

New Zealand R&D expenditure grew by 13.1% between 2002 and
2004, increasing private sector expenditure to 0.47% of GDP.

However, this was partly due to increased operating costs and New
Zealand’s R&D expenditure is still substantially below that of other
countries. In 2002 New Zealand spent 1.15% of its GDP on R&D
while the OECD average for the same period was 2.26%'. These
facts suggest that the amount of potential value being created in New
Zealand in the form of IP is low.

The number of people entering the workforce with higher degrees
in science, engineering or technology is also a useful proxy for
the potential to create ICV. The data for New Zealand are low by
international standards. Figures 11 and 12 compare the numbers of
higher degrees in New Zealand and the United States in relation to
Bachelors degrees. There are high numbers of Masterates in science,
probably indicating that employment with only a Bachelors degree
is difficult to obtain. However, New Zealand educates relatively few
higher level graduates in information technology and engineering.
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4.7 WORKFORCE EDUCATION

A recent Deutsche Bank research paper!® concluded that a good
comparative measure of human capital is the average number of years
of education per capita within the 25 to 64 age group. The research,
using OECD calculations ranks Germany (13.5 years of education),
Switzerland (12.9 years) and Canada (12.9 years) at the top of the
list. Australia (12.1 years) is rated fifth. New Zealand (11.9 years)
rates well in 12th place out of 33 countries surveyed.

The distribution of our graduates in terms of field of study is broadly
similar to the OECD mean, although well out of kilter in engineering-
related activities (Figure 13). For lower level qualifications the
disparities from the norm are greater (Figure 14). Engineering and
health are both low yet education and humanities are high.

With our difficult geography and low population density we have
particularly challenging infrastructural engineering issues, so the
low number of Bachelors degrees and lower level qualifications in
engineering as well as the paucity of higher level qualifications is a
real concern.

4.8 BUSINESS CAPABILITY

There is no evidence that New Zealand companies are intrinsically
less profitable than companies elsewhere. There are no regulatory
impediments to foreign direct investment (FDI) flow into the country
and FDI seems to be attracted. Therefore the business capability
of companies must be competitive. Figures 13 and 14 show
that we produce slightly more graduates in business and related
fields than the OECD norm. Outwardly, therefore, New Zealand
appears to be around the norm for educating our people in general
business capability.

4.9 EcoNoMIC EFFICIENCY

The World Bank Development Report 2005'° states that government
policies and behaviours play a key role in shaping the investment
climate. Government needs to improve the security of property rights,
approaches to regulation and taxation, the provision of infrastructure,
the functioning of finance and labour markets, and address broader
governance features such as corruption in order to improve growth.

This view is further supported by the OECD’s document The Sources
of Economic Growth in OECD Countries 2003, The foreword by its

chief economist states in part that institutions and regulations play a
crucial role in determining the path of growth. But if the “rules of the
game” start being perceived as blurred and non-transparent, capital
deepening (increasing the capital:labour ratio) and productivity
enhancements can suffer. More generally, macroeconomic stability
and well-functioning markets cannot be taken for granted even where
they have best served the cause of economic growth in the last
decades.

The general economic framework in New Zealand is regarded as
reasonably efficient as measured by the Economic Freedom Index!’.
This index measures economic freedom by analysing five major areas,
including the size of government (expenditure, taxes and enterprises),
the regulation of credit, labour and business, and the freedom to
exchange with foreigners.

A number of factors may well have lowered economic efficiency in
recent years:

e changes to the Holidays Act and other employment law have
driven up the costs of labour without creating any compensating
labour productivity gain

e the increasing plethora of socially-oriented grants and subsidy
schemes may have high transactional costs relative to the
benefits obtained, and have increased the size of government as a
percentage of GDP

e arelatively expensive and time-consuming resource management
approval process was recently reaffirmed

e a lack of adequate investment in key infrastructure such as
transport and energy

e corporate and personal taxation rates, including treatment of
R&D expenditure, are less favourable than those in competing
economies

In a recent report the International Monetary Fund noted that it is
a cause for concern that warnings are being issued by some
international experts!®.

However, one recent positive move was announced in the 2005
Budget. Changes to depreciation rates will allow businesses to
recover their capital more rapidly when they invest in technologies
that become obsolete before they physically wear out. Businesses can
therefore reuse their recovered capital sooner.



So what GDP/capita growth rate is required to return New Zealand to
the top half of the OECD over the next five to 15 years?

In 2003, New Zealand’s GDP/capita was ranked 21st in the OECD
at US$22,000 (PPP) per capita®. To be in the top half of the OECD,
New Zealand’s GDP/capita would have needed to be greater than
US$28,000 (2003 dollars).

If the economies in the top half of the OECD continue to grow at the
current average GDP/ capita growth rate of 2.1% per annum, then New
Zealand would need to have a GDP/capita of US$33,000 by 2011 to
be in the top half. This equates to a compounded annual growth rate
of 5.2% per annum, well above the growth of recent years, over twice
that of the OECD average, and significantly above the growth forecast
over the next few years. If we do not choose to work harder, the 5.2%
growth must come from improved labour productivity, a parameter we
have failed to get much above 1.5% in the past (Figure 6).

New Zealand’s 2003 GDP/capita of US$22,000 equates to a GDP
of US$88 billion (based on a population of four million). To put the
scale of the task into perspective, a GDP/capita of US$33,000 over
eight years equates to a massive 73% expansion of the economy to a
GPD of US$152 billion (based on an unchanged population of four

million), a rise of US$64 billion (US$8 billion of new GDP per year).
These data are on a PPP basis. As economies grow via productivity
gain, the salaries and wages paid to workers grow and the economy
becomes higher cost. Hence, the PPP exchange rate changes, and
even higher rates of growth are probably needed. New GDP in the
order of NZ$12 billion per year is an enormous task for an economy
of our size. Further, a good proportion of this would need to be
export industries.

The scale of the task should not be underestimated. To achieve a
growth of anything approaching NZ$12 billion of new GDP per year
would require enormous growth in high salary/high productivity jobs
in our economy. We would need annual growth equivalent to adding
about one Fonterra to our economy each and every year. Knowledge-
based service industries have a much higher turnover per employee
than other industries. Nevertheless, to create $12 billion of new GDP,
every year we would need to create tens of thousands of knowledge-
based jobs for highly-skilled workers in new industries. This is beyond
anything that the venture capital industry can achieve via start-ups
of new ventures. Growth of this quantum must be fully contributed
to by existing businesses, including major primary exporters and the
manufacturing and the service sectors.

The government’s GIF is set out in Growing an Innovative New
Zealand?, published in February 2002. The New Zealand government
is implementing policies with more emphasis on:

e enhancing our innovation framework
e developing our skills and talents
® increasing our global connectedness

e focusing innovation initiatives in those areas which can have
maximum impact

The broad framework set out by the New Zealand government is similar
in concept to that in other countries such as Australia, Norway, Canada,
United Kingdom and Taiwan?. However, some of these countries have
stated their objectives more directly than us. For example, the United
Kingdom innovation strategy identifies seven critical success factors
for innovation performance:

e sources of new technological knowledge

e capacity to absorb and exploit new knowledge
e access to finance

e competition and entrepreneurship

e customers and suppliers

e the regulatory environment
e networks and collaboration

A significant budget has been allocated to GIF initiatives since 2002.
The multitude of work streams is set out on the Ministry of Economic
Development'’s website?!. When IPENZ spoke with a number of these
responsible agencies they seemed unaware of the work of other
agencies, and there did not seem to be sufficient ownership of a large-
scale plan. It seems that resources are being used to support a large
number of initiatives, each of which is useful when viewed from a low
level, but insufficiently connected to create a collective change of the
required magnitude to reach the overall target.

To get a 5% compounded growth rate — two to three times what we
have achieved for the last two decades — we need to put the bulk of
our effort into doing things in a fundamentally different manner, not
creating a range of disconnected small initiatives around the fringes
of a “business as usual” juggernaut.

The government’s own labour productivity projections for the next
five years, and those of external commentators, are for business as
usual, meaning no gains on the rest of the OECD. Why should we be
surprised? There is nothing on the horizon that suggests that as a
nation we are prepared to do enough of the “big things” required to
create change.



Comparisons with other countries are frequently made, but the
consensus view is that they must be interpreted with care. We consider
that it is important to learn from others, but we have to see our own
situation as unique. For this comparison five nations were selected:
three of similar size, although with distinct other differences (Finland,
Singapore, Ireland) and two of similar culture (Australia, United
Kingdom) but of different size. A number of metrics were observed for
all five nations and New Zealand.

7.1

Figures 15 and 16 show the recent trends in GDP/capita and labour
productivity change in the six nations. Singapore grew very fast until

CHANGE IN GDP/capiTa

1994

the late 1990s when it suffered considerably as a result of the Asian
crisis. Ireland grew very fast until about 2002. Finland, the United
Kingdom and Australia have enjoyed steady growth.

Figure 16 illustrates that New Zealand has experienced relatively low
labour productivity growth. All of the other five nations have increased
their labour productivity from a position lower than New Zealand (in
1993) to a position above New Zealand (in 2002).
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7.2  CAPITAL DEPLOYMENT IN THE ECONOMY

Figure 17 shows 1995 and 2004 data for deployment of capital in each
of the economies. Finland and the United Kingdom are well advanced
towards service-based economies, which may be less capital-intensive
than production-based economies. Finland, with its high reliance on
the information technology sector, would be expected to have low
capital requirements for a nation of its size. The United Kingdom
also enjoys a high population density which assists. Ireland enjoyed
significant capital investment during the period under study and this
is identified by many commentators as a significant contributor to its
rapid growth over this period. Australia also has invested much more
significantly than New Zealand in underpinning infrastructure. If the

difference in GDP/capita between the nations is taken into account
it becomes clear that the average total capital invested per person is
much lower in New Zealand. Many capital items must be bought at
international prices so the low capital deployment per person in New
Zealand in absolute terms is a concern.

Figure 18 shows the changes in gross capital formation in New Zealand
over the last 10 years. New Zealand would be expected to need a high
level of public capital formation — our low population density and
our distributed housing systems require more capital to service the
population. Some gains have been made recently. As shown earlier,
our private capital investment has moved towards buildings and not
industrial assets.
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7.4 BUSINESS CAPABILITY

As has been discussed, the ability to deploy capital and R&D funds
wisely is an important factor. Figure 20 compares the educational
outputs of five of the six economies in terms of the proportion of all
graduates from the disciplines of business, law and social sciences.
Other than Finland, the countries are not too far from the OECD norm
(of about 33 and 25% for types A and B respectively) in terms of the
proportion of graduates in the business area, although Australia is the
highest and New Zealand next highest.

Figure 21 presents the equivalent data for engineering which shows
New Zealand lags considerably behind the other countries and the
OECD mean of 12.9% in Type A and 12.2% in Type B. Although
equivalent data for Singapore are not shown, it is well-established
that for the same population base as New Zealand it graduates at
least three times as many engineers as we do.

Figure 22 shows estimates of the number of engineers per 1,000
of population. New Zealand is the lowest which is in line with the
graduate statistics.

As shown earlier, capital deployment is significant in all the
economies. In New Zealand we seem to deploy capital with less
engineering expertise than the other economies. Finland has a very

[reland

strong engineering skill base and lIreland has a strong engineering
technician capability which was attractive to enterprises looking to
transfer in.

The Engineering and Technology Board in the United Kingdom
examines qualifications of chief executives and directors in the United
Kingdom. Their survey?” confirmed that 16% of directors of Financial
Times Stock Exchange 100 companies (both executive and non-
executive) with a first degree had studied engineering. Of these 100
companies, 17 top or chief executives held an engineering degree.
Within the industrial companies, 41% held engineering degrees.
Equivalent data is not available for other countries, but anecdotal
evidence suggests that European industry has a strong engineering
and scientific presence at senior levels as does Asian business. In
New Zealand, participation of the engineering profession at senior
level is thought to be low.

Absorptive capacity is the ability to find innovative solutions to
remain competitive. Tullet et al.?® demonstrated that New Zealand
is characterised by poor absorptive capacity in our private sector.
Absorptive capacity is especially important for the economic
transformation of small countries like New Zealand that don't produce
much of the technology they exploit. New Zealand’s private sector has
a low capability to use R&D.
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7.5 NATIONAL STRATEGIES

It is worth reflecting on the effect of national strategies. The United
Kingdomand New Zealand have takentheleast interventionistapproach
and allowed markets to determine economic events. Neither seeks to
promote R&D to any particular extent from an economic perspective.
Australia has intervened more by creating positive incentives for
private sector R&D through 150% write-off of relevant expenditure,
and taking an active approach to investment in infrastructure using
both capital and private sector money. It has adopted strong industry/
research provider models to build industries. Finland has sought to
build strong industry/research sector linkages?°.

Ireland built a strong national plan to bring enterprises to Ireland. It
did this through a combination of low company tax, maintaining a
highly educated workforce — particularly in the technician area — and
investing in supportive infrastructure to make conditions attractive
for new technology-based businesses. It was aided by capital
from the European Union, but that capital alone would not have
been enough.

Singapore probably had the strongest central planning of the six
nations. It decided to build particular capabilities, and invested heavily
in high-technology capability based around leading edge engineering
and technology, supported by excellent infrastructure, and clear

business rules. It strongly articulated its vision to its people.

Other countries that have grown rapidly (such as Korea, Taiwan, and
Japan) have all taken similar approaches to Singapore and created
high-technology capability through targeted education and industrial
support. One-third of all university graduates in Korea are in
engineering, and not by chance. China is following a similar pathway.
China has 1.4 million students entering engineering this year and
one-third of its graduates are in engineering.

A study by Deutsche Bank released in August 20052 examined the
role of human capital in relation to growth. The analysis showed that
countries which have invested heavily in education have made the
largest gains on the rich nations. Deutsche Bank states that this is a
long-term process without a quick turnaround in performance, but the
benefits are evident in a number of nations, especially India, China,
Thailand and Spain.

The study shows that life-long learning is as important as initial
education. Increased physical capital formation will not succeed
in accelerating growth unless there is upskilling of the workforce
to use sophisticated technology effectively. The extent of R&D and
educational achievement are correlated; better human capacity is
needed to both undertake and utilise the benefits of R&D. These
findings are consistent with the work of Tullet et al.?®



8.1  SeLr-aupiT AGAINST THE UNITED KINGDOM

SUCCESS CRITERIA

So what is wrong in New Zealand? It is salutary to check ourselves off
against the United Kingdom'’s seven critical factors:

Sources of new technological knowledge. In New Zealand we
have concentrated too much on developing world-class scientific
knowledge (“know-what”) and paid too little attention to wider
technological knowledge (“know-how”) in the last decade. For a
small country this does not make sense. We have limited resources
to undertake the work to bring research to market, and in general
know-how is cheaper to commercialise than know-what. Where
we have grown industries this has been around a platform of
international quality know-how from which product ranges can
be derived. The information and communication technology (ICT)
industrial cluster in the Canterbury region is a good example —
with world class confidential know-how at its core. The study by
Tullet et al.?® for the Ministry of Economic Development, showed
that only the ICT, dairy and some parts of the manufacturing
industries have sufficient research capability of their own through
which they can link market research to the R&D effort.

In a letter of 29 September 2004 to IPENZ, the Minister of
Research, Science and Technology outlined the results of an
unpublished study by the Ministry of Research, Science and
Technology on public sector investment in engineering research in
New Zealand. The total proportion of Vote Research, Science and
Technology spent on engineering was about 16% in 2004/2005,
of which about 5% was for basic research in engineering (down
from 7% two years earlier). The nature of private sector research
capability should be more weighted to engineering than the public
sector capability, but the former’s capability is very low?s. It is very
unlikely that private sector capability can be grown unless public
sector engineering research is strengthened.

We must also question the amount of scientific research in areas
where there is no existing follow-through capability, or little
likelihood of attracting sufficient capital to create the capability
for taking ICV through to marketable products. In these situations,
any ICV that results ultimately gets sold or licensed overseas with
only a modest return to New Zealand.

We produce more published papers per research dollar than any
other nation3°. Whilst our researchers are producing published
work it is likely that they are not producing enough confidential
know-how which is the basis of most industrial development.

Additionally, in New Zealand our distance to market means that
our ICV must be particularly good to justify the greater than normal
costs of taking it to market. As demonstrated in Growing Smartly*,
much of our innovation in the private sector is not much more

than low level improvisation which simply is not good enough to
compete in international markets.

In short, we have neglected technological knowledge to our cost.

Capacity to absorb and exploit new knowledge. As has been stated,
Tullet et al.?® showed that in general New Zealand had what they
termed a low research absorptivity in its private sector. There
is a lack of senior managers who know how to manage R&D, to
commercialise ICV, who can attract capital to ICV-based ventures,
and who can persuade their investors that this is good business.

Figures 11 and 12 add a further dimension to this issue. Using
R&D in industry requires consideration of practical implementation
issues and the use of capital to bring about change. Research-
absorptive staff in industry would ideally hold higher degrees
in engineering, technology, or technical aspects of business.
The data show that whilst we produce a reasonable number of
higher degree-qualified scientists, we do not produce engineers
and IT specialists in anything like large enough qualities. In New
Zealand we do not have a culture of technical people moving into
business, but we badly need it.

Access to finance. In the open New Zealand market access to
capital should not be a problem. It will be attracted to compelling
business cases where there is real competitive advantage. As has
been demonstrated, our capital:labour ratio has been low, and
it is possible that we have not been able to make the quality
of business case to bring new capital into our businesses. The
question of capital availability for start-up ventures has been
addressed to some extent via government-sponsored venture
capital funds, but capital investment in existing businesses has
been low.

Competition and entrepreneurship. As has already been discussed,
our economic market is largely free-market so we are in reasonable
shape although the OECD?! and International Monetary Fund still
express some concerns.

Customers and suppliers. We do suffer the difficulty of remoteness,
but service-based businesses should suffer a lesser penalty than
production-based ones in trying to develop new markets. The
quality of what we have to sell and how well it meets a market
need are key issues. New Zealand Trade and Enterprise is
taking steps towards improvement of our connectiveness in
international markets.

The regulatory environment. There are concerns that our regulatory
environment, particularly through the Resource Management
Act, has become too risk-averse, time-delaying and expensive.
This acts as a disincentive to capital investment in New
Zealand industry.



e Networks and collaboration. This matter has received some
attention over recent years. New Zealanders travel widely and we
are learning to build collaborative partnership and joint venture
arrangements. Large companies such as Fonterra have learnt how
to establish and maintain overseas offices and make connections
to international markets. Our SMEs are certainly not as well
connected and that may restrict their ability to grow.

8.2 THE NEED FOR REDEFINITION OF BUSINESS CAPABILITY

Many commentators are calling for better business skills. We contend
that it is not more of the same skills, but more of a new breed that
is required.

In business, a major change is occurring in the balance of financial
capital investment between physical and intellectual capital. In
older style “production” companies financial capital was invested
in physical plant and machinery, and depreciation rules to fairly
represent its value were developed. This allowed business investment
decisions to proceed with a reasonable degree of financial certainty. In
a modern ICV-based company, the bulk of the capital exists in a much
less tangible form, and not as physical capital. Compounding this are
technological advances which may well render plant as technologically
obsolete before it either wears out or is fully depreciated.

Valuing of the key IP and the risk management around that form
of capital investment are much more complex activities than in a
traditional production company. An older company might spend ten
times on physical plant what it spends on creating and maintaining
ICV (R&D etc). In a modern company that relativity can be reversed.
Thus, modern companies might spend 5-15% of turnover (from
retained earnings) on R&D, whereas older companies spend less than
1% on R&D but have relatively hefty plant maintenance budgets.

Added to this, an increasing proportion of the value of companies is
now in the ICV represented by the aesthetic design of their products,
and their brand value. Just as engineering is part of the core of
business, so is creative design.

There have been inconsistent messages from government recently.
The importance of the creative design sector (that is, the sector
focusing on creating products in which the IP is primarily aesthetic
rather than functional) has been talked up to some extent. However,
government persists in using the word “science” as shorthand for
science, engineering and technology. Engineering and technology
use science but are fundamentally different from science — they are
purposeful activities that occur in a business context. If our leaders
do not articulate the difference, and also fail to recognise similarities
between engineering and creative design, how will our people
understand that engineering and technology are purposeful activities
that create wealth for the benefit of all?

The new realities of modern business bring with them new management
demands. Understanding the value of both functional and aesthetic

IP and its impact on business will be a critical element of the
management of growth and innovation. Increasingly sophisticated
and more technically aware management is needed to progress
sustainability. We suggest that business as a whole in New Zealand has
failed to adapt well to these changes. The modern business requires
leadership from a team including ICV business experts (more likely
to come from the disciplines of engineering, technology and design)
as well as more traditional business expertise from disciplines such
as accounting. Success will come from the right balance of expertise,
not from dominance of one kind over the others.

8.3  PARTICULAR RISK FACTORS FOR NEW ZEALAND
8.3.1 WORLD TRADE BARRIERS

While much value adding has occurred in the major primary sector
of dairy, meat, wool and wood, these industries continue to be
dependent on the export of largely undifferentiated lower value
and often commodity products. New Zealand exports form a large
part of total production traded internationally across borders, but
nevertheless a small part of overall global consumption. Most world
production is consumed in the country of production. This brings with
it risks such as market exclusion through trade barriers and subsidies
that encourage domestic production and consumption, as well as
domestic consumer preference.

8.3.2 RELIANCE ON LOW COST PRODUCTION

New Zealand’s competitive advantage has been based on a low-cost
production system. We have continued to maintain our international
competitiveness by some value adding, but largely through increases
in production and processing efficiencies.

It is arguable whether this international competitiveness can be
maintained. The production inputs of capital, land, water, energy,
labour and environmental compliance costs are all increasing in price,
and in some cases we are reaching finite limits of availability. Limits
imposed by the need for sustainability are already a reality for some
resources. At some point in time as we transition to a service-based
economy, New Zealand will cease to be the lowest-cost producer in
each sector. For example, a number of South American countries
have lower labour and other costs and will eventually close the
productivity gap.

8.3.3 LEVERAGE OFF DOMESTIC MARKETS

We have a small domestic market and our manufacturing sector cannot
easily fund innovation and export growth from local cash flows to
develop international markets. Promotion of products or services with
excellent competitive advantage into new markets may not proceed
because of lack of capital availability through retained earnings.
There are exceptions — businesses have overcome distance from
major markets and achieved growth and commercial success through
a technological advance which is internationally competitive.



8.34 PICKING WINNERS

The basis of wealth creation is having knowledge that others don’t
have and being able to use it commercially to create or fill a market
need through competitive advantage. There is an inclination in New
Zealand to pick winners and put our resources into the industries
expected to do best. However, this flies in the face of the principles
that markets decide best, and that innovation comes at the fringes of
present activity. Market-led economies will always include declining
older companies, companies revitalising and reinventing, and start-
ups.

The belief that we must concentrate on building from our present
strengths (perceived as biotechnology, ICT and creative design) does
not make sense, and is a weakness in our present thinking. We could
well end up missing the most important innovation, simply because it
was not in our plan. We would be much better to support any private
investor prepared to have a go, irrespective of the field, than to restrict
ourselves to a few chosen fields. Where would Finland be if Nokia had
been restricted to forestry? Would the 3M Corporation still be mining,
and would IBM have survived by making only mainframe computers?

8.3.5 LIMITED FOLLOW-THROUGH CAPABILITY IN MANY AREAS

If New Zealand public sector research investment agencies do want
to pick winners they need to support the further development of any
ICV that private sector investors see as internationally-competitive,
irrespective of the sector it comes from. If some fields are treated less
favourably, then it should be those where the country does not have,
or cannot fund, the follow-on capability to take new IP to market. If
the sheer scale of creating the follow-on capability is too high then
we would have to sell or licence overseas the IP rather than further
develop it ourselves.

8.4 THE PRIMARY PRODUCTION SECTOR HAS KEY FACTORS
IN PLACE

One part of the New Zealand economy that has come close to the
required level of sustained economic growth is the farming sector
which has achieved significant dairy, meat and wool production
gains per animal over a long period of time during the last half of
the 20th century. The upper quartile of farmers is well in advance
of the mean, with some being reportedly 30% more productive than
average farmers.

The reasons for this superior performance include:

e Alargely well educated sector has made business-savvy investment
decisions. The sector has traditionally had a history of sending
their children to university for agricultural degrees which mix

underpinning science with know-how and business skills.

e The sector has been supported by considerable public sector
investment in R&D in research institutes and universities.

e Growth has been driven by the combination of practical production-
based research, an effective farm advisory service supporting
technology transfer, and innovative family farm owners prepared
to invest heavily in production improvements.

e While not cash rich, continuing capital gains have provided the
equity to underwrite continuing investment.

When analysed against the model in Figure 2, the primary production
sector does appear to have had the key elements in place. There
has been considerable investment to lift potential value, and the
education and business capability of our farmers is excellent by
international standards. By and large farmers operate in sectors of
the economy with reasonable infrastructure — they are rarely limited
by roads, telecommunications and energy supply — so the primary
production sector has good economic efficiency.

Many parts of the primary produce processing and preservation
sector are also in good shape when the test of Figure 2 is applied.
Organisations like Fonterra and Zespri have linked their R&D effort,
marketing/sales and manufacturing/production within sensible
business structures. They have also upskilled their workforce in both
technical and business terms.

8.5 THE speciaL NEeps oF SMEs

Much of the New Zealand economy is SMEs. Many of these have been
established on a basis of ICV that is nationally, but not internationally
competitive. Many simply do not have the management capability
to invest in R&D and innovation to improve the potential value of
their business. Even if there is willingness, they do not always have
the technical, engineering or creative design capability to invest in
the necessary “intellectual capital” development, nor do many have
the financial capacity to invest in process improvement and/or new
capital plant to increase productivity.

Many established SMEs choose not to expand beyond a certain
size. They can face significant hurdles if they do decide to invest in
new capital plant. Financial investors may seek personal collateral
guarantees such as the business owner’s home. Faced with this risk,
many SMEs make the risk-averse decision to remain at a size that
provides a comfortable living for the business owner without taking on
risk to expand the business by further investment in capital plant and
processes that may increase the business’s productivity.



The myriad of detailed reports available on New Zealand all suggest
that complex interdependencies between a wide range of factors
are responsible for our sluggish economic performance. However,
almost everything that has been observed about our economy can
be explained by the model in Figure 2. The key success factors
are the right balance of human, financial, physical and intellectual
capital operating within an effective business and general economic
environment. When taken together, all the data, all the international
comparisons and all the views of international commentators point
to the following explanations for New Zealand’s poor economic
performance in terms of lifting labour productivity (GDP/hour).

The capital:labour ratio is low in New Zealand because:

. Our financial capital conversion into physical capital has been
directed towards property investment rather than towards
production of products and services we can sell.

o Our private sector financial capital conversion into ICV is very
low, meaning that we do not generate enough potential value
in our business sector.

o Our ICV creation through public sector funding of R&D under
the economic goal has been too low, meaning that capital has
not been attracted to pick up and use the research results.

New Zealand’s MFP is low because:

o Our investment in human capital (in both tertiary education
and ongoing professional development) has inadequately and
inappropriately skilled our workforce as a whole to deploy and
derive benefits from physical capital investment.

o Our investment in human capital has not adequately addressed
the key issue of developing private sector capability to perform
and use R&D (that is, convert financial capital to ICV and
physical capital).

o The movement of people, resources, goods and services
through our infrastructure is too slow and limits the ability

of our businesses to be internationally competitive in distant
markets.

. The compliance costs of doing business and the risks
associated with planning and getting approval for major
projects are impeding development, and may be impacting
negatively on our economic efficiency.

It is vital that a bipartisan approach is taken by government and other
political parties to show leadership and be a role model in addressing
these issues and pursuing improved sustainability.

We now discuss the issues in more detail and suggest means to
address them.

9.1  LEADERSHIP AND NATIONAL SUPPORT

Even in a market-led economy, governments must provide leadership
as well as regulatory functions. In our view, government has a vital
role to explain the issues to all the people of New Zealand and achieve
their acceptance of approaches to be followed. All growth-related
investments by government must then be used in a cohesive and co-
ordinated manner to achieve the outcomes sought.

There is evidence that the people in many nations listen to their
leaders on matters deemed to be national issues. The leaders of the
Asian tiger economies succeeded in getting people to commit to a
clear vision and plan. Even in New Zealand there is evidence of the
value of clear articulation of a plan. Up until the 1970s, as a nation
we showed clear faith in the national infrastructure development plan.
On a more limited scale, some years ago the then Minister of Overseas
Trade spoke publicly of the need for value-added food products. The
next year the student enrolment in food technology trebled as students
and their key influencers responded.

Government must articulate the issues frequently and in a
neutral way.

AcTioN 1: NATIONAL LEADERSHIP AND PUBLIC SUPPORT

Government has a vital role to explain the issues to the people of New Zealand and achieve their acceptance

on a way forward. The issues that people need to understand are the:

e nature of labour productivity and the value New Zealand will derive from increasing it — we need sufficient
prosperity to be able to afford high quality social, educational, health and environmental services

e need to apply financial capital effectively to infrastructure, fast follower uptake of external IP and
innovation to lift labour productivity

e need to lift our national business capability to manage and grow |P-based business
e need to lift private sector investment in IP-based business development

e national need to develop leading edge technological literacy through strategically-focused tertiary
education initiatives in engineering, technology, creative design and their nexus with business

e need to maintain a light-handed regulatory and compliance structure so that the private sector can do
what it does best — develop prosperity

e need to progressively increase the sustainability of our activities by implementing sophisticated
technically-based strategies

e need to address environmental concerns does not mean discouraging investment in productive capacity
— both objectives can be met through encouragement of less resource-intensive service industries



AcTioN 2: B0OSTING PRIVATE SECTOR CAPITAL INVESTMENT

Government must incentivise the private sector investment through some or all of the following actions:

e |owering company taxation rates to encourage retained earnings for re-investment in business

e continuing modernisation of depreciation regimes to allow the more rapid recycling of capital in

business

e consider taxation or other regulatory changes so that the total benefit: risk ratio, including capital gains,
for real estate is not perceived to be higher than other investment opportunities

e investing a greater proportion of the New Zealand Superannuation Fund in productive New Zealand
businesses and infrastructure to assist their capitalisation and expansion

9.2 Low PRIVATE SECTOR CAPITAL INVESTMENT IN BUSINESS

The evidence is that in our economy and under our regulatory structure
too much financial capital flows to uses other than investment in
productive enterprises. There are a number of actions that might be
considered to address the issue.

The first of these is lowering company taxation rates to encourage
retained earnings to be re-invested in businesses. It is important to
have a company taxation rate lower than or at worst equal to similar
nearby countries.

Productive investment in new processes and plant will be encouraged
through more favourable taxation write-downs on new productive
capital. Furthermore, the pace of technological innovation can mean
that business capital plant can be superseded by newer technology
before existing plant is fully depreciated. A more flexible approach
that recognises obsolescence and allows capital to be depreciated
at a faster rate may assist growth and innovation by encouraging
businesses to more quickly invest in new capital plant that
increases productivity.

The relative instability of the exchange rate creates a risk to business
investment that does not occur in domestic property investment.
This, plus the absence of a capital gains tax, encourages investment
towards property to earn a capital gain instead of productive
investment in business. A capital gains tax could be considered in
specific circumstances such as non-owner occupied buildings.

An alternative that could have wider benefits might be to implement
requirements for building upgrades before sale. These requirements

might achieve or move towards present day Building Code compliance
in respect of safety, sustainability and energy efficiency measures.
This would also assist improvement of sustainability in New Zealand
as a whole. The requirement could be for all buildings, or just non-
owner occupied buildings. We recognise that designing a robust
regime that could not easily be avoided would not be easy, but the
benefits may justify the costs.

Lastly, the investment of private sector superannuation funds is
reputedly a major source of capital in the United States economy.
In New Zealand we have now developed a major public sector
superannuation fund. Investment of a greater proportion of the New
Zealand Superannuation Fund in productive New Zealand businesses
to assist their capitalisation and expansion should be considered.
The fiscal returns are not the only consideration when investing
that fund.

9.3 Low PRIVATE SECTOR INVESTMENT IN ICV

This matter was studied in detail in Growing Smartly! and here we
summarise the key recommendations.

While we argue that we need to move away from picking winners
(see 8.3.4), if we are forced to, we need to pick those with follow-
through capability or those that do not expose New Zealand to wildly
fluctuating prices, for example those with low dependence on liquid
fuels. The particular needs of SMEs (see 8.5), also need to be
addressed. The cost of an R&D worker is very high relative to turnover
in a SME, which is considered to be too great a risk by business
owners. Therefore government co-funding of the initial employment
of R&D workers could be worthwhile.



AcTioN 3: B0oOSTING PRIVATE SECTOR INVESTMENT IN ICV CREATION

Government must incentivise private sector investment by some or all of the following actions:

e redefining the role of Crown Research Institutes (CRIs) in their activities under the so-called economic
goal within Vote Research, Science and Technology so that their primary measure of success is private

sector

9.4  Low LEVELS oF PuBLIC SECTOR ICV CREATION

The reform of the publicly-owned R&D system in the early 1990s had a
number of excellent outcomes, but a number of perverse and probably
unintended ones as well. One of these was to shift the emphasis in
measuring research quality too far away from the commercial value
of the outcomes. Even now, work under the so-called economic goal
tends to be evaluated with too high a scientific weighting and too low
a weighting given to potential commercial value. Further, over the last
10 years the number of engineering researchers and technologists in
our CRIs has been eroded, yet these are the very people that we rely
on to build links to industry, and to create private sector research
absorptivity.

The 2003 Performance-Based Research Fund round for tertiary
institutions placed low value on fitness for purpose as a quality
measure of research, so academic engineers were encouraged to
publish and let industry links lapse. It appears that some effort is
being made in the 2006 round to redress this mistake.

In contrast, the Fonterra Research Centre in Palmerston North, New
Zealand’s largest private R&D centre, has a balance of engineers,
technologists and scientists, some doing basic research, while others
are involved in more applied work, co-located with the marketing arm
of the company. Fonterra has become almost research self-sufficient
except where it chooses to work with other research providers on
its own terms. Its staff includes pre-eminent researchers, including
Fellows of the Royal Society of New Zealand.

Under the economic goal, research is simply a means to an end.
We strongly recommend the implementation of proposals made in
Growing Smartly. That is, we should ensure that more ICV is created
by measuring CRIs’ performance on an outcomes basis for which
the key performance indicators are private sector co-investment and
transfer of research-capable personnel to industry. Allowing CRIs to
vary the co-funding ratio to increase the government component on
research that is more “blue skies” would prevent too much short-
sighted action.

To improve the quality of the evaluation of engineering- and technology-
based bids for project- or programme-based public research funds
we need to recognise fitness for purpose as a measure of research
quality, put greater value on know-how and industry/research provider
linkages, and develop a better understanding of the nature of basic
research in engineering. Poor quality engineering research proposals

sector co-investment, thereby driving up the pressure for CRIs to draw investment from the private

e both in the CRIs and elsewhere, moving away from picking winners by allocating public sector R&D
investment in predetermined sectors towards co-investment with the private sector in any activity where
there is reasonable evidence of follow-through capability to take new ICV to market

e reconsidering the grants/tax relief available to the private sector in general, and SMEs in particular,
including considering subsidising initial employment of R&D workers in small companies

should not be supported. However, provided the technical quality of
the proposed research is reasonable, it is sensible to favour proposals
in which there is private sector willingness to co-invest.

Lastly, when considering bids for project- or programme-based research
investment, the ability to be able to attract capital to build follow-
through capability in our industries is important. Good research that
exists in a silo will not add much ICV to New Zealand as a whole.

9.5 WORKFORCE CANNOT REALISE BENEFITS OF
PHYSICAL CAPITAL

We have increased participation in tertiary education but, as Figures
13 and 14 show, the proportions of the skills we are producing from
our tertiary sector do not in any way meet our needs. Deutsche Bank!?
stated that human capital was the long-term key to increasing labour
productivity, by increasing skills for using capital and innovation.
Tullet et al.?® also demonstrated the low capability of the New
Zealand private sector to use innovation. Until we take strong and
specific actions to raise private sector technological capability we will
not succeed in our quests to climb the OECD rankings and become
more sustainable.

When financial capital is converted into physical capital, businesses
need the capability to select new equipment systems and use them to
their maximum potential. The skills required for these activities tend
to come from the disciplines of engineering, technology and ICT. The
size of the need is staggering: to spend one million dollars of capital
per year requires one full-time professional engineer, a technical
engineer and engineering tradespeople to install the new plant and
make it run. The increased expenditure in national infrastructure
over the last year or so alone has created over 800 new jobs in the
internationally-competitive consulting engineering sector.

Within the engineering sector the skill levels range from trades to PhD,
and include a wide range of disciplines such as civil, mechanical,
process, electrical, electronic, software and even multimedia systems.
Physical capital purchases require critical skills from carpenters, fitters
and turners, instrument technicians, installers of high technology
products and IT technicians. We have low levels of participation in
our tertiary sector in both Type A and Type B qualifications, as Figures
13 and 14 show.

There are some positive signs. The apprenticeship scheme, which
was the basis of training in many engineering-based industry sectors,



AcTioN 4: DIRECTING PUBLIC SECTOR INVESTMENT IN ICV CREATION

In line with our previous recommendations in Growing Smartly, government must redirect public sector
investment in R&D under the economic goal towards ICV creation by some or all of the following actions:

e measuring CRI performance on an outcomes basis for which the key performance indicators are private
sector co-investment and transfer of research-capable personnel to industry

e recognising fitness for purpose as a measure of research quality, putting greater value on know-how
and industry/research provider linkages, and developing a better understanding of the nature of basic

research in engineering

has been rebuilt to some extent. However, the mobility of our
technologically-literate workers has never been higher, and many are
leaving New Zealand.

It is also hard to escape the conclusion that we have sidetracked
too much of our precious talent into studying for careers managing
compliance activities and procedural matters resulting from too
complex regulatory and legal requirements. Too few students enrol
in tertiary engineering or technology courses even though they have
studied science, maths and perhaps technology at school to Year
13 level. There is anecdotal evidence that engineering is seen as
unattractive and too hard by many school leavers. To create a better
balance, we must change the apparent mindset that unduly favours
commerce, accounting and law careers over science, technology and
engineering.

We must implement specific plans to support programmes building
participation in economically-critical disciplines to internationally

acceptable standards. The Futureintech programme funded through
New Zealand Trade and Enterprise for four years until June 2007
is a useful programme, as is the Tertiary Education Commission’s
Gateway initiative, but it will take much more. The key shortfall is in
engineering. The nature of our geography and economy suggests we
should have similar requirements to the OECD norm, yet we need to
more than double the number of graduates at almost every level from
trades to PhD level to approach this level of participation.

The 2005 revision of the student component of equivalent full-
time students (EFTS) funding for universities and polytechnics gave
engineering one of the lowest rates of increase. This is hardly likely to
help. Additionally, government must show willingness to pay the true
costs of attracting engineering and technology graduates into higher
degrees through setting scholarship stipends in line with the market.
The benefit will be those people moving into industry and providing
leadership in our businesses.

AcTioN 5: BUILDING THE CAPABILITY OF OUR WORKFORCE TO USE

PHYSICAL CAPITAL

Government must provide support for programmes that build participation in education within economically-

critical disciplines to internationally acceptable standards.

e Long-term assertive actions are required to address the key shortfall in engineering and technology at all

levels from trades to PhD.

e Scholarships and bursaries provided for postgraduate study must reflect the market cost of engineering
and technology graduates so that they can be attracted to higher degrees.




AcTioN 6: BUILDING THE CAPABILITY OF OUR WORKFORCE TO CREATE

AND USEe ICV

Government must undertake the following actions:

s - {'
- \__}\/ e analyse the nature of tertiary education in the key sectors of engineering, technology and design, and

needs

9.6 BUILDING THE CAPABILITY OF OUR WORKFORCE TO CREATE AND
use ICV

In the manufacturing sector, basic and applied engineering and
design-based R&D is most likely to lead to ICV of sufficient quality
to be internationally competitive. We have only to look at our
successes in building ICV-based businesses to see the evidence. The
development teams at Fisher & Paykel are full of mechanical and
electronic engineers, Fonterra is the largest New Zealand employer by
far of chemical/process engineering graduates, and Tait Electronics
is rich in electronic and software engineers. All of these businesses
adhere to the principle of seeking excellence in the use of financial
capital by using highly educated teams whose collective skills allow
technical and business matters to be properly considered together.

The IPENZ public policy document Growing Smartly! argued that
CRIs can build research absorptivity in industry through performance-
based bulk funding under the economic goal. It is vital that the
performance measures incentivise personnel transfer from CRIs to
industry. Schemes such as Technology in Industry Fellowships are
useful, but are relatively ad hoc approaches compared with direct
financial incentives for CRIs to have a personnel transfer plan.

Formative education as an engineer or technologist commences
when young people start to study technology at school. Technology
education is a compulsory curriculum subject in Years 1 to 10 of
compulsory education. It is a curriculum subject option in Years 11
and 12. The technology curriculum is ill-understood and poorly valued
by the tertiary sector, and inadequately developed. The transition from
school to tertiary study needs to be addressed.

Engineering and technology are part of the business community,
not part of science, even though they rely on scientific knowledge.
However, with advances in technical knowledge over recent decades
tertiary engineering programmes at all levels have been under pressure
from “technical over-crowding” and as a result graduates may not have
a broad enough business background to meet the business needs to

their relationship with business education, to develop qualifications that better meet ICV-based industry

e use CRIs as capability transfer agencies to move R&D-capable people into the private sector

e create technical/business capability development programmes for SMEs

drive growth and innovation whilst also improving sustainability.

At present New Zealand tertiary providers offer a mix of four-year
Bachelor of Engineering degrees, three-year Bachelor of Engineering
Technology degrees, two-year Diplomas of Engineering and various
trade certificates. The Master of Engineering is a separate one-year
programme following a Bachelor of Engineering. Ireland is considering
moving to a five-year Master of Engineering degree from the current
four-year Bachelor of Engineering degree, arguing that in a knowledge
economy engineers need to be better educated than at present.

In recent times government has been emphasising that its investment
in tertiary education must go to programmes of good quality and
strategic relevance. Without interfering with student choice,
government can use a variety of instruments such as charters and
profiles, levels of funding for the student component and capping of
EFTS funding in certain regions and discipline areas to ensure that
our tertiary education system meets the needs of our people and the
nation as a whole.

Engineering education is too vital to get wrong. The Tertiary Education
Commission should urgently analyse the nature of tertiary education
in the key sectors of engineering, technology and design, and their
relationship with business education, to develop qualifications that
better meet ICV-based industry needs. IPENZ has offered to co-
ordinate the input of all the key national engineering stakeholders to
such a review.

The development of technical/business skills in SMEs requires a
different approach. The incremental cost of taking on a full-time
graduate is too great, so SMEs tend to take on neither business
nor technical graduates in significant numbers. Perhaps the most
practical thing that could be done for SMEs would be to establish a
pool of suitably qualified mentors who are available to work on shorter-
term assignments to advise SMEs on initiatives to achieve individual
business growth and innovation. These mentors would need to be
multi-skilled in business, technology and engineering.



AcTioN 7: MAINTAINING SUITABLE NATIONAL INFRASTRUCTURE

Government must undertake the following actions:

e continue increased public sector capital investment programmes in key infrastructure

e adopt policies that encourage further private sector investment in key public infrastructure projects

® review resource management legislation to lower the risks for attracting private capital to infrastructure

projects

e develop high quality resource allocation systems, particularly for water

AcTioN 8: MAINTAINING ECONOMIC EFFICIENCY

Government must undertake the following actions:

based projects

9.7 INFRASTRUCTURE BOTTLENECKS

It is becoming increasingly apparent that lack of investment in
the underpinning infrastructure of transport, utilities, energy and
telecommunications is impacting on business efficiency and raising
business cost. A lack of investment in transport infrastructure over
many decades is limiting the efficient flow of goods and services,
particularly in the Auckland region. Energy and water shortages
are emerging as major potential limitations on growth over the next
decade. We need smart allocation models for water in particular.
Access to broadband and new telecommunications improves business
efficiency. There have been some concerns that we have lagged
behind in deploying very high speed systems, partly because of our
low population density.

Significant capital investment in these sectors will be required to ensure
they do not dampen business and national economic growth. Smart
engineering solutions and innovative ways of financing investment will
be vital to lifting productivity. Historically, capital for infrastructure was
provided though taxation or borrowing by central or local government.
Private sector investment or public:private partnerships will arguably

® review resource management legislation to lower the risks for attracting private capital to innovation-

e ensure that if employment law is further changed workers do not receive new entitlements unless it can
be demonstrated that there are compensatory gains in labour productivity

e ensure that regulatory costs imposed on New Zealand businesses do not create undue penalties in
comparison with international competitors

be a necessary component, given the quantum of funding required
to overcome lack of expenditure in past decades, and fund new
investment to increase capacity and meet future demand.

The Resource Management Act looms as a dampener on the speed with
which improvements can be made. Whilst in principle it is excellent
legislation, the debate is whether we can afford the costs and delays
that arise while a matter is debated. Undue delay and costly disputes
will limit private capital availability, and slow the rate at which public
capital can be deployed.

9.8 Economic EFFICIENCY

Employment, environmental and other social legislation impacts
on business productivity and regulatory compliance costs. Risk-
averse policies can contribute to a compliance mindset and loss of
entrepreneurial culture.

The Resource Management Act is a major concern (see 9.7). In
addition to its effect on infrastructure projects, it may be affecting the
willingness of investors to commit capital to innovation-based projects
in New Zealand.



The risk we face is that we may be creating a business environment
where no one loses, but it is hard to be a winner. Increasingly, risk-
averse decisions against expansion of production capacity will be taken
if, for example, labour units taken on cannot be easily retrenched, or
exposure to carbon taxes is increased.

It is critical that new legislation or regulations do not increase costs
by unduly restricting production and processing practices. Whilst
important to the goal of sustainability, implementation of the Kyoto
Protocol may have a major impact on industry costs and therefore
competitiveness compared to countries not implementing Kyoto. The
continued supply and cost of water, and compliance costs associated
with testing requirements may impact on production costs and new
investment decisions.

The issue is compounded if the business environment for new

investment is perceived to be more friendly in other countries such
as Australia. Changes to employment legislation in New Zealand
that increase labour costs and reduce business flexibility, coupled
with changes to employment law in Australia that improve business
competitiveness, may drive business investment across the Tasman.
Australia also has an advantage in terms of their larger market, R&D
strategies and incentives offered by state governments.

In its 2005 review on New Zealand, the OECD indicated that there were
some sectors, particularly the electricity industry, where competitive
pressures could be increased. The OECD was positive about the
recent changes in depreciation regimes, and advocated retaining
labour market flexibility. It issued a warning that there was an ongoing
challenge to manage public finances prudently and channel resources
into the highest priority areas. It stated that education services need
a sharper focus on results.

AcTioN 9: BEING A ROLE MODEL IN GOVERNMENT’S OWN ACTIVITIES

Government should demonstrate its own commitment through activities such as:

e assertive actions to demonstrate that it uses public capital wisely using the best possible mix of

engineering, technology, design and business skills

e demonstrating that SOEs and other Crown entities conform to best practice governance and senior

management standards and skills mixes

e ensuring directors on state sector boards are chosen for their knowledge and expertise of the particular

business

e including a wider range of disciplines in public sector senior management development programmes

e moving high performing managers between the public and private sectors

e assertive action on sustainability

9.9 GOVERNMENT AS ROLE MODEL

It is vital that both central and local governments demonstrate their
commitment and show the private sector the benefits of taking these
recommended approaches. For example, government should be able to
demonstrate that it uses public capital wisely using the best possible
mix of engineering, technology, design and business skills. It should
be able to demonstrate that SOEs and other Crown entities conform
to best practice governance and senior management standards. The
profiles of government-appointed boards could be published to show
that the skills mix selected meets the needs of the organisation.

The public sector is a large employer whose activities cover a range
of disciplines. A wide range of disciplines should be included in
public sector senior management development programmes so
that Ministries and Departments such as Transport, Environment,
Research, Science and Technology, and Building and Housing
have senior staff with diverse backgrounds that are equal to those
in the private sector. Government can also show that it values key
technical/business skills by positive actions such as moving high
performing managers between the public and private sectors.
Government can also demonstrate the value of assertive action
on sustainability.



Engineering education has historically been focused on technical
matters and has not attempted to develop wider management or
leadership skills. Whilst the analytical skills of the engineer add
value when an engineer moves into management and governance,
considerable education and skill development beyond an engineering
qualification is needed.

IPENZ is instituting a professional development framework that
supports engineers as they develop their career through four stages.

e Stage 1: Initial engineering qualification at tertiary level. This
qualification develops underpinning theoretical knowledge and
skills through study towards an engineering degree accredited by
IPENZ to internationally-benchmarked standards.

e Stage 2: Development of professional competence. After
graduation, engineers, through experiential (on-the-job) learning
and additional professional development activities, progressively
develop the competencies (knowledge, skills and attitudes)
expected of competent engineering practitioners capable of
independent practice. This is benchmarked to the competence
standard in the Chartered Professional Engineers Act 2002,
and the International Professional Engineers Register. Having
developed initial competence, engineers must then maintain that

competence through ongoing professional development.

e Stage 3: Managerial or technical leadership. Engineers are
encouraged to further develop their career beyond the capability
for independent practice. They will usually choose between a
business management route and becoming a nationally-renowned
technical expert in their area of engineering practice. IPENZ is
providing support services for engineers to further develop their
own competence on either pathway.

e Stage 4: Governance and expertise. Engineers who have selected
the business management route are assisted to move into executive
management or governance roles through the development
of higher level competence in these areas. Alternatively, those
who choose the technical route are encouraged to develop their
expertise towards recognition for their technical expertise at an
international level.

By participating in our programmes, engineers are expected to
develop worthwhile careers for themselves, but also to ensure that the
contribution of the engineering profession to the nation as a whole is
realised. By creating a pool of engineers with the skills to compete for
jobs in technical business management, as a profession we can be
confident that we have contributed to national needs.

The relatively piecemeal and unconnected actions in the present GIF
will not bring about the substantial increase in growth rate required
to return New Zealand to the top half of the OECD. A concerted,
bipartisan approach led by government is needed instead.

Our low rate of growth in the key indicator labour productivity (GDP/
hour) is a result of poor performance in a number of areas:

(a) the benefit:risk ratio has favoured financial capital investment
being directed towards property investment rather than towards
production of products and services we can sell
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our private sector financial capital conversion into ICV is very low
meaning that we do not generate enough potential value in our
business sector

(c) our ICV creation through public sector funding of R&D has been
too low, meaning that capital has not been attracted to pick up
and use the research results

(d) our investment in human capital (in both tertiary education
and ongoing professional development) has inadequately and
inappropriately skilled our workforce as a whole to deploy and

derive benefits from physical capital investment

~

(e) our investment in human capital has not adequately addressed
the key issue of developing private sector capability to perform
and use R&D (that is, convert financial capital to ICV and

physical capital)

(f) the movement of people, resources, goods and services through
both our high technology and traditional infrastructure is too
slow and limits the ability of our businesses to be internationally
competitive in distant markets

—

the compliance costs of doing business and the risks associated
with planning and getting approval for major projects are
impeding development, and may have a negative impact on our
economic efficiency

(g

The proposed national plan of action will address these seven issues
if adopted in its entirety. In addition, government must demonstrate
leadership, articulate the plan and be a role model in its own activities.
It must also commit to consistency of approach in its quest for both
prosperity and sustainability.
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