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Abstract 
Economic development in New Zealand’s past has resulted from innovation in the 
primary resource sector creating new markets and increasing efficiency gains. Global 
developments in technology in the 1970s in areas where the country could not take 
optimum advantage (particularly in manufacturing) because of population base and 
geographical location, has meant that other countries have outpaced New Zealand in 
economic development. Attempts to improve the innovation system have not had the 
anticipated or desired effects in the short term. Impacts are being observed in tertiary 
education and employment in the science sectors.  

Competitive countries are taking positive steps in terms of increased research 
funding (OECD government funding for R&D averaged 0.72% in 2002 and is increasing; 
New Zealand is aiming for 0.70% by 2010) and recruitment in research, science and 
technology occupations; current completions in science and engineering in OECD 
countries averages 27% graduates whereas in New Zealand only 19% of the graduate 
cohort have science and engineering degrees. Enrolments in agriculture and the 
environment, the sector which underpins the country’s economy, are decreasing. 
University graduates in agricultural science have decreased from 12% in the late 1970’s 
to less than 0.5% in 2002. 
   It has been shown that there is a strong relationship (R2=0.80) between the 
ability to create wealth from innovation and the number of scientists and engineers in the 
workforce. Furthermore, a global shortfall in scientists and engineers in the next decade 
has been predicted. The data suggest that New Zealand will not have the human capital it 
needs to drive the economic development desired. 
 This paper presents information from a variety of economic, business and 
education sources, examines trends, sets them within the context of the New Zealand 
science environment, considers implications and makes recommendations for the future. 
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INTRODUCTION 
Research and innovation is key to economic growth (Grant 2002). Recognising this, 
Organisation for Economic Co-operation and Development (OECD) countries are 
increasing their investment in research and development (R&D) as a means to boosting 
economic performance and remaining competitive (Sheehan 2004). 
 New Zealand is a country which values research and innovation (e.g., Hodgson, 
keynote address to Medical Sciences Congregation, 2.12.2004). Yet despite repeated 
suggestions that the Government has set the challenge of lifting New Zealand’s 
sustainable growth rate, investment in research is not increasing in real terms, nor is it 
increasing in comparison with other countries. The 2004 Progress and Achievements 
Report from the Foundation for Research, Science and Technology suggests changes in 
the current research investment strategy that would raise public sector funded R&D from 
0.54% to 0.58% of Gross Domestic Product (GDP) in 2005/06, en route to a target of 
0.70% of GDP by 2010; this is below the OECD investment in 2002. A decade ago, New 
Zealand public sector investment in R&D was 0.62% GDP, and the Hon. Simon Upton, 
then Minister for Research Science and Technology, aspired to an investment of 0.8% 
GDP by 2010. 
 Various ministries and government bodies commission or produce reports 
indicating a direction which could be followed to realise (a) the Government goal of 
economic development, and (b) the societal goal of being ‘a small, clever country, with 
one of the highest sustainable qualities of life in the world, environmentally, socially and 
economically’. However, no comprehensive and referenced report is currently available, 
and nothing has been written from the perspective of scientists and practitioners in the 
primary resource sector.  
 This paper brings together data from disparate sources, and examines trends in 
R&D in New Zealand in comparison with those in OECD and other 
competitive/competing countries. It also examines factors considered important in 
economic growth. It gives information to show that some current perceptions about 
drivers and inhibitors of economic growth in New Zealand are based on rhetoric rather 
than evidence. Investment, growth, innovation, and education are discussed, and 
recommendations made.  
 
Economic growth 
In 2002, the world economy increased by only 1.9%, which was considerably below the 
1990s average of 2.7% pa and the 1980s average of 3.3% (World Bank 2004). For most 
economies, including that of New Zealand, services have been the fastest growing sector. 
From 1990-2002, the service sector grew by 3.6% pa in developing and transition 
economies, and by 3.0% in high-income economies.  
 Despite fast growth in services, trade in merchandise (primary commodities and 
manufactured goods) continues to dominate. In 2002, merchandise accounted for 81% of 
all exports of goods and commercial services. Trade volumes increased for exporters of 
primary non-fuel commodities, but a continuing decline in terms of trade tended to result 
in reduced income. The general trend in economic development of a country is to move 
from reliance on primary production, to industry, to services. Some countries, however 
(e.g., Jordan and Panama) appear to have moved directly from agriculture to a service-
based economy. Developments in communication and information technology mean that 
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distance is no longer a major barrier to providing a service, as the development of Call 
Centres in India, servicing the United States, shows. 
 Countries increasing GDP in the period since 1990 include Ireland, Israel and 
Australia (Table 1). All three countries have been the focus of examination by ‘working 
parties’ in New Zealand in an attempt to identify why they have been performing so well. 
For all three, a booming economy has allowed increased investment in R&D; increased 
investment in R&D has facilitated a booming economy. 
 A breakdown of the components of economic growth (Table 1) shows that 
contrary to conventional wisdom, the contribution of agriculture in Australia actually 
increased in comparison with data for 1980-1990. Similarly, Chile’s economic growth 
(average 5.5% pa for 15 years) has come from agriculture and forestry exports which 
have increased by 24% in the last nine months. The increased value was significantly 
greater than the increased weight of exports, and is only partially explained by exchange 
rate fluctuations. The implication is that Chile is producing more of what other countries 
want, and at higher added value than in the past. In New Zealand, although economic 
growth in the agricultural sector has slowed in the last decade (from 4.1% to 3.0%; Table 
1), contribution to GDP has increased: in the 1986/87 year agriculture contributed 14.2%, 
whereas in 2003/04 contribution was 17.0%. 
 Overall, according to analysis by the OECD (2003), New Zealand has had one of 
the faster growing economies during 1990-2002; past economic reforms have apparently 
led to an average increase in GDP of 3.6% pa. The reforms are considered to have 
provided the economy with a sound macro-economic policy framework, low inflation and 
a fiscal surplus, a flexible labour market, high-quality public administration and 
regulation, and an inclusive education system. Weaknesses identified (OECD 2003) 
include: low foreign investment; low investment in R&D, equipment and ICT; a disparity 
in educational outcomes; infrastructure bottlenecks (including roading, power and the 
environmental consent process). The traditional primary export industries have achieved 
efficiency gains, but manufacturing productivity has been disappointing. In summary, 
New Zealand has not realised its full potential. 

Relatively slow economic growth in New Zealand has been blamed on the effects 
of over-regulation which started in the 1930s and reached a peak in the 1970s (McMillan 
2004). That the reforms in the mid 1980s may be taking effect is supported by 
productivity increases during the late 1990s and early 2000s, but whether this is 
sustainable over the long term is still in question.  
 
Standard of living 
New Zealand ranks as a low-middle income country, whereas the United States, and 
Ireland are high income, and United Kingdom, Finland and Australia are high-middle 
income (Table 2; OECD 2005a). New Zealand, scoring 86 in purchasing power parity, is 
somewhat below the average of OECD countries of 100 points. Although for most people 
in New Zealand the apparent standard of living is good, in other countries it seems to be 
better. In the global workplace, New Zealand is losing graduates (a brain drain 
exacerbated by the student loan debt). Between 1998 and 2002, the exodus of skilled 
workers from New Zealand exceeded immigration. New Zealand is one of 3 countries 
(with Ireland and Luxembourg) which has greater than 20% of its tertiary qualified 
people over seas (OECD 2005b). In the long term, ‘brain exchange’ may be of more 
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importance than ‘brain drain’, but simple figures do not take in to account the issues 
(which include cost) in cultural adaptation. Of further concern is that attempts at 
attracting ex-patriots back in to New Zealand have not been particularly successful. A 
World Economic Forum (2002) Executive Opinion Survey in 2000 ranked New Zealand 
45th in ability to retain talent; the United States rated 1st, followed by Japan, Finland, 
Germany, and Iceland. United Kingdom rated 9th, Israel 14th, Ireland 15th and Australia 
30th. New Zealand was bracketed by Ecuador, the Russian Federation and the Slovak 
Republic. 
 To move up the standard of living rankings, New Zealand would have to grow 
more rapidly than those countries above it. To catch up with the United Kingdom’s GDP 
per capita in 10 years, New Zealand would have to maintain economic growth that was, 
on average, 1.4% pa greater than that achieved by United Kingdom; to catch up with the 
United States, a growth rate of 5.1% greater than that of the United States would be 
required (Buckle et al. 2003). 
 Recent research (Kenny 2005) suggests, however, that national GDP/capita is a 
narrow measure of global success or failure: although incomes are diverging, quality of 
life in most countries is converging. This may reflect the fact that globalisation means all 
countries benefit from advances made by the leading countries. The concept probably 
deserves more promotion in an attempt top boost New Zealand’s flagging morale. 
 
Innovation 
A report on Innovation in New Zealand (Statistics New Zealand 2004) has shown that 
innovation leads to higher profits in businesses. Innovation was defined as the 
introduction of a new or significantly improved product or service to the market, or 
process within a business. Of the 44% businesses reporting innovation activity during the 
three year period up to 2003, 80% reported an increased range of goods and services, 
79% reported increased profitability, 75% reported increased efficiency, and 64% 
reported new or expanded markets within New Zealand. 
 Rates of innovation in New Zealand are lower than in the majority of EU 
countries in the industrial sector (EU, 11th, New Zealand 14th , United Kingdom 17th ), 
but higher in the services sector (New Zealand 8th, EU 10th, United Kingdom17th); overall 
New Zealand ranks 13th, EU is 12th and United Kingdom is 17th (Statistics New Zealand 
2004). Poor innovation may reflect the size of business in New Zealand. 
 Innovation depends on R&D; 92% leaders in innovation with new to market 
products carry out R&D and 72% leaders with new-to-firm products do so. Leaders are 
defined as those innovative businesses that have introduced at least one innovative 
product, process or service to the market in the last three years that was developed mainly 
by the business or in partnership with others. New to market innovators present these 
innovations to the market first; new to firm innovators are similar but their innovation is 
not first on the market. Larger businesses have higher proportions of leaders, particularly 
new to market innovators. Over 40% of businesses with 50 or more employees could be 
classified as leaders. However, only 3.2% businesses in New Zealand employ 20 or more 
people  (Table 3), the average number of FTEs per enterprise is 5.23 and 20% of 
businesses employ zero FTEs (Ministry of Economic Development 2004a; NB businesses 
not fulfilling the criterion of ‘economic significance’, which includes agriculture, were 
omitted from the report). This means that there are few companies which have sufficient 
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size to have R&D departments allowing them to develop products and show leadership in 
innovation, and contrasts with the situation in the United Kingdom and United States 
(Table 3). 
 A breakdown of expenditure on innovation showed that business services invested 
almost 60% of their innovation budget on R&D directly leading to products, processes or 
services (within this sector, computing businesses are 74%; others average 55%), the 
primary resource sector invested just over 50% and construction invests 35%. 
 Porter and Stern (2001) have indicated that for innovation at the technology 
frontier, the single most useful measure of innovation is ‘international’ patenting, 
measured by the number of patents the United States Patent and Trademark Office 
(USPTO) granted to foreign and United States inventors in 1999 and 2000. Their ranking 
of national innovative capacity (Table 4) based on USPTO patents reflects realised 
national innovative performance because (a) patenting is a sign of potential economic 
value (because the costs involved are a barrier) and (b) it ensures a standard of 
technological excellence that is at or near the global technological frontier. 
 New Zealand ranks 24th on the Innovation Capacity Index (Table 4).  Debate 
about how to increase innovation through research continues (Buckley 2003). One side 
believes that as a general rule, investment should be in applied rather than basic science 
because it can be put into use quickly, showing its worth, whereas basic research is risky. 
However, calculations by John Kernohan, recently-retired CEO of Auckland 
UniServices, indicate that 44% of patents over a three year period (2000-2002) at 
Auckland university came from blue-skies research and only 7% from funding from the 
Foundation for Research, Science and Technology; the ratio of funding was 37% from 
blue-skies sources and 15% from FRST. The Government has been investing more 
money in funds that support basic research over the last five years; this should result in 
increased patent activity in the future. 
 
Creating wealth 
Capacity to create wealth from innovation has been linked (Porter & Stern 2001) to the 
numbers of scientists and engineers in the work force. Although New Zealand repeatedly 
ranks in the top five countries in entrepreneurism (Frederick & Carswell 2001; Frederick 
et al. 2002; Frederick 2004), the country is 24th (in a ranking of 75 countries) in the 
Global Innovative Capacity index and 28th in ranking for the number of scientists and 
engineers in the work force. The correlation between numbers of research-educated 
people in the workforce and the innovation to wealth change is high (R2= 0.80).  The 
United States, Finland and Germany are at the top in both ranks. The relationship 
between innovative capacity and GDP per capita is also high (R2= 0.83). The relationship 
between GDP growth rate and total entrepreneurial activity, however, as calculated by the 
International Monetary Fund in 2002, is only R2= 0.24 (Frederick et al. 2002).  
 New Zealand does not have a good track record in commercialising research 
(Science and Innovation Advisory Council 2002).  Although there are suggestions that 
R&D should be focused on the applied or developmental end of the research spectrum, 
and on the pre-commercialisation processes (such as pre-production testing, marketing 
and distribution activities) it has been acknowledged that basic research is the key driver 
of long-term innovation and makes contributions which are extremely important in areas 
in which New Zealand is unique, including biodiversity, health and Maori studies 
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(Ministry of Economic Development 2003). The unique nature of agriculture, because of 
our benign maritime climate, young soils and relatively disease-free status, is frequently 
overlooked. Behaviour of flora and fauna varies with environment and in New Zealand, 
management requirements for optimum growth of crops and domesticated animals, and 
damage potential of weeds and invertebrates, is very different from in other countries 
(e.g., Barlow & Goldson 2002). Hence, overseas literature is extremely limited in value 
for New Zealand, and technologies cannot simply be imported. 
 In order to assist the development of innovation and entrepreneurial activity, the 
Ministry of Economic Development (2004b) has identified four factors that it can 
influence that are of particular importance to the level of activity and quality of 
innovation and entrepreneurship in the economy, and to achieving the required business 
environment outcomes: 

1. Effective, competitive markets.  
• Maintain competitive pressure and hence generate incentives for 

innovation. 
• Understand customer needs 
• Meet customer needs efficiently and effectively 

2. A dynamic research and development system. 
• Efficient and effective public and private R&D systems 

3. Improved skills for innovation and entrepreneurship. 
• Government policies for education and skills development 
• Identification of opportunities 
• Translation of opportunities into business success. 

4. Effective business links. 
• Take advantage of information, skills, knowledge and technology with 

value-creating potential. 
A dynamic R&D system provides the basis for success in the other three areas, but is not 
yet top of the agenda for the government. 
 
Creativity 
In 2001, L.E.K. Consulting was commissioned by the Government to work with business 
leaders to identify strategies for building a talented nation. The report defined talent as 
being encapsulated in individuals who were knowledge workers, that is, information, 
communication and technology specialists, engineers and scientists. These people often 
demonstrate some combination of leadership, creativity, problem-solving and initiative; 
they tend to earn more than others because the economic value that can be generated 
from their ideas is often substantially greater than the economic value generated by 
people working in other industries (L.E.K. Consulting, 2001). Strategies included 
offering exciting career options, a great lifestyle, a highly-competitive tax system, a well-
functioning capital market, quality health care and a world-class education.  

Many of these comments have resonance with suggestions by Richard Florida, 
author of ‘The Rise of the Creative Class’. Creativity and competitiveness are 
inextricably linked in today’s economy; wherever creativity and talent go, innovation and 
economic growth follow (Florida 2004). Advances in and for society come from ideas 
from creative people. Florida defines the creative class (38 million people in the United 
States) as having at its core scientists, engineers, architects, designers, educators, artists, 



 7

musicians and entertainers, the economic function of which is to create new ideas, new 
technology or new content. Also included are the creative professions of business, 
finance, law, health care, and related fields, in which knowledge workers engage in 
complex problem solving that involves independent judgement. The United States has 
become the leader in the Creative Age because it has attracted talented immigrants due to 
liberal immigration policies and a booming economy. However, other countries, New 
Zealand being one of them, have changed policies to attract more highly-skilled and 
creative immigrants. The Creative Class now constitutes a third of the workforce in 
Ireland, Belgium, Australia and the Netherlands, and a quarter of the workforce in New 
Zealand, Estonia, United Kingdom, Canada, Finland, Iceland and the United States 
(Table 4). 
 In order to move the United States into the next level of creativity, Florida (2004) 
recommends investing generously in R&D and higher education, suggesting that the 
equivalent of conscription is needed for creativity. He also suggests upgrading the pay, 
working conditions and status of jobs in service and manufacturing to ensure that 
widespread social unrest at perceived inequities (the creative class on average earn twice 
as much as others) is avoided, and to unleash the creative powers of the maximum 
number of citizens. 
 Human resources in science and technology (HRST), as calculated by OECD 
(2004a), encompass workers in professional (e.g., engineers and medical doctors) as well 
as technical occupations. The definition includes workers actively involved in the 
creation and diffusion of knowledge and technical innovation. Professionals and 
technicians represent between 20 and 35% of total employment in most OECD countries, 
including New Zealand, over 35% in Sweden, Switzerland, Australia and Denmark, and 
below 20% in Greece, Korea, and Japan (Table 4; OECD report notes that this figure for 
Japan is probably an underestimation). 
 Growth of HRST occupations between 1995 and 2002 has occurred at a faster rate 
than in other occupations (OECD 2004a). In Spain, Norway, Iceland, Ireland and 
Luxembourg, HRST increased at more than 5% pa. HRST in Australia, New Zealand and 
Canada grew at about 3% a year, slightly ahead of the United Kingdom (2.5%) and the 
United States (2%). 
 R&D personnel (which includes all people employed in R&D, including support 
staff) per thousand total employment is high in Scandinavia (e.g., Finland = 23, Sweden 
17, Denmark 14), the EU average (11) is just ahead of Australia and New Zealand (10) 
and Canada (9). In researchers per thousand (Table 4), New Zealand and Australia (7) are 
similar to the OECD, but higher than the EU average (6). Finland (16), Sweden and Japan 
all have more than 10 researchers per 1000 working population. New Zealand and 
Australia have significantly lower proportions (approx 25%) of researchers in business 
than other countries (50-65%) above the EU average. 
 In 2001, the World Economic Forum ranked New Zealand 28th of 75 countries in 
number of scientists and engineers in the workforce. The data tend to suggest that 
funding for R&D in New Zealand is spread more thinly than in other countries. Recent 
reports from the Association of University Staff (2004) indicates that academics are paid 
the equivalent of 40% less in New Zealand than in Australia; the same is true for science, 
with, in Australia, a much greater ability to reach high salaries.  
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In 2003 in the United States the National Association of Manufacturers predicted 
that a skilled worker shortfall would start to emerge in 2005, widening to 5.3 million by 
2010 and 14 million by 2020. The shortfall reflects the ageing of the baby boomers, now 
constituting about 60% of the prime-age (between 25 and 54) workforce. The talent 
shortage is predicted to hit every sector of the United States economy, but will be felt 
most acutely at the cutting edge of science and engineering. Australia is predicting a 
shortfall in science and engineering of 75,000 within the next decade; for the United 
Kingdom the figure is 700,000. Given the pay parity data indicated by GDP index and 
gross national income (GNI) per capita (Table 2), New Zealand (86 on the index and with 
a GNI21.1 $T/capita) will continue to struggle to attract talent in comparison with 
Australia (118 on the index and 28.3 $T/capita) or the United States (142 on the index 
and 37.3 $T/capita), unless salaries and working environment are addressed to improve 
working life style. The recent immigration report suggesting that 18,800 people left New 
Zealand for Australia in the May 2005 year, up from 11,900 in the previous May year 
(National Business Review, 2005) supports concerns. 
 
Recruitment potential 
It is a moot point in the research literature whether increasing education levels drive 
economic development, or whether economic development affords improved education 
(e.g., Summers & Heston 1988,1991; Barro & Lee 1993). The two appear to be so closely 
linked that they are difficult to separate. It may be, however, that the relationship is 
stepped. Until a certain level of education is reached, economic development is slow, but 
as certain stages in economic development are passed, quantum changes can be achieved 
in education.  
 For much of the developed world, the penultimate quantum change was what is 
(sometimes pejoratively) referred to as the massification of education. During the 1970s 
tertiary education opened up, and from less than 10% of school leavers going on to 
further education, most developed countries now have over 30%. Finland, the most 
competitive country in the world, according to the latest World Economic Forum report, 
is aiming at 70%.  
 Flows of university graduates are an indicator of a country’s ability to supply the 
labour market with highly skilled workers and increase its potential for producing and 
diffusing advanced knowledge. New Zealand has approximately 24% of its population 
(aged 15-64) with tertiary-level education; the OECD average is 23%, but Canada has 
over 40%, Japan and the United States have over almost 40%, and the Scandinavian 
countries and Australia are approaching 30%. New Zealand ranks with Britain at 
approximately 27%. 
 Between 1997 and 2002 in New Zealand, qualifications completed increased both 
at universities (16%) and polytechnics (46%) (Table 5a). Increase in participation in 
health studies (66% at University and over 400% in polytechnics), creative arts (54% and 
34%, respectively) and food, hospitality and personal services (90% and over 200%) 
were offset by decreases in such subjects as agriculture and the environment (38% 
decrease at universities). As a proportion of the cohort (Table 5b), science 
completions have remained stable (11%) at Universities and halved (to 0.8%) at 
polytechnics, engineering has decreased (0.6% and 2.8%), agriculture and the 
environment has also decreased (1.4 and 2.8%). Analysis of data from university 
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graduate completions (New Zealand Vice Chancellors’ Committee report, produced 
almost annually) suggests a worse trend. In 1977, 22% of graduates had a biological 
science degree, and another 12% had an agricultural science degree (Rowarth 1997; 
Rowarth & Caradus 1998). By 2003 (last available data) the biological science cohort 
was approximately 6% and agricultural science was 0.5% (New Zealand Vice 
Chancellors’ Committee 2005). 
  The perceived shortfall in skilled labour, and in science and engineering in 
particular, is having a direct effect on education goals in advancing countries, which are 
investing heavily in research and people development. In the Economic Union, 27% 
graduates are in science and engineering. Countries such as Ireland, Finland, the United 
Kingdom, Sweden, Germany and Korea are all at or above the EU average. In contrast, 
New Zealand has only 19% in this category, with less than 7% in the Biological Sciences. 
In Doctoral education, New Zealand and Ireland have half the proportion of graduates in 
comparison with United Kingdom, Finland, Germany, and Sweden. 
 
Future potential 
Agriculture continues to be the most important driver of New Zealand’s economic 
fortune and since the period of deregulation in the mid to late 1980s has increased its 
contribution to GDP. The agricultural sector contributes over 5% to GDP directly. When 
primary processing is included, the sector’s contribution increases to 10% of GDP. 
Including transport, services to agriculture and other linkage, the sector’s contribution to 
GDP is around 16.5%. As an earner of foreign currency, the pastoral sector generated 
over 40% of the countries merchandise export revenue during the 2004 year-to-
September, with receipts totalling $11 billion (ANZ 2004). Agriculture, fish and forestry 
commodities account for more than two thirds of the country’s exports (Table 6). 
Between 1995 and 2003, the contribution of the land-based exports (agriculture, 
horticulture and forestry) increased from approximately $13b to $18b. 
 Analysis of the economic performance over the past century reveals that New 
Zealand has done poorly over the last fifty years, probably because the effects of the 
location of the country and size of the economy have made it very difficult for New 
Zealand businesses to establish sustainable competitive advantage in the sectors in which 
most of the advances in technological processes has occurred (i.e., manufacturing and 
service) (Skilling 2001). Developments in primary production, the sector in which New 
Zealand has a strong comparative advantage, have not been of the same order of 
magnitude as those in other sectors. As a consequence, advances in technology have 
systematically advantaged other countries able to capitalise on developments and close 
markets to the detriment of New Zealand’s comparative standard of living. 
 The latest revolution, that of biotechnology and genomics, is one upon which the 
country is ideally placed to capitalise. These new technologies can be used to add value 
to the areas where we have a comparative advantage, but only if policy makers are aware 
of and respond to the critical interaction of science, technology (meaning applied science) 
and economics (Enriquez 2000):  

- Falling behind in science and technology dooms a country to poverty 
- Technology is rapidly accelerating 
- Genomics is like nothing seen before 
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- Education, science and commercialisation are the absolute, mutually 
reinforcing keys to a sustainable economy. 

These factors have been the drivers behind the remarkable shift in global economic 
patterns: in 1960, 30% of the world’s output was agriculture; forty years later it was less 
than 5%; manufacturing was at 32% whereas services had risen from 38% to 62% 
(Enriquez 2000). 
 The 2004 edition of the OECD’s Science, Technology and Industry Outlook 
indicates that OECD countries will need to address a number of challenges. These 
include: 

• Driving innovation in the service sector 
• Tapping the expanding potential of multi-national enterprises 
• Enhancing public/private partnerships 
• Reforming public research systems 
• Ensuring adequate human capital 

 
Driving innovation in the service sector 
Services accounted for two thirds of the increase in value added in OECD economies 
between 1990 and 2001, and most of the employment growth. It is considered (OECD 
2004a) that there is huge potential for innovation in service sector firms, but introduction 
of innovation will require targeted policies that recognise the differences in their sector. 
Formal R&D plays a relatively small role, service sector firms have limited participation 
in government innovation programmes, and they are less likely than manufacturing firms 
to receive public funding. Addressing this, Finland, Denmark, Norway and Ireland are 
focusing on assisting service sector companies to work with public research organisations 
and on improving the use of ICT. 
 Innovation in the latter industry has been a focus of the current Government, but 
the funding push has not yet registered on the radar of the OECD reports. This may 
reflect timing, or it may be a symptom of low total funding for research in New Zealand. 
 
Tapping the expanding potential of multi-national enterprises 
As discussed earlier, a declining flow of FDI directly affects availability of finance and 
indirectly affects benefits related to productivity in that they are not realised (Ministry of 
Economic Development 2003). Although there are concerns about the effects of multi-
national enterprises (MNEs), loss of control to foreign owners and movement of domestic 
jobs to other countries being amongst the greatest, the benefits can be huge. MNEs make 
considerable contributions to productivity growth in their home and host countries and 
are important conduits for technology transfer. In 2001, the share of manufacturing R&D 
under the control of foreign affiliates in Ireland was more than 70%; in most OECD 
countries it is 15-45%.  
 For New Zealand, attracting MNEs will require a change in the corporate tax 
regime (as the United States is contemplating). The Government must also consider tax 
credits on R&D as most other countries already have in place. To maximise benefits from 
spillovers, the companies attracted should open up new markets for New Zealand 
businesses. Policies should also be established to encourage links with local businesses 
and suppliers so that innovation and technology transfer works to improve the domestic 
economy and labour market.  



 11

  
Enhancing public/private partnerships 
Of the four factors identified by the Ministry of Economic Development (2004b) as 
influencing the development of an innovative and entrepreneurial business environment 
(effective markets, a dynamic research and development system, improved skills for 
innovation and entrepreneurship, and effective business links), two of them link directly 
to research and education in the appropriate area: a dynamic R&D development system 
(see next section) will result in an increase in talent.  
 Effective markets (competitive pressure generating incentives for innovation; 
understanding customer needs; meeting customer needs efficiently and effectively) also 
depend on research capability. Without it, innovation will be restricted, and there will be 
limited understanding and meeting of customer needs. 
 Effective business links depend on co-operation. The Government has increased 
investment in research projects involving Crown Research institutes and businesses, but 
the benefits of consortia have been slow to materialise. Much of the problem in 
establishing the consortia has been associated with the ownership of intellectual property 
(both parties have a requirement from investors to return a dividend). Another problem 
has arisen from the same requirement; research funds have been used to develop and 
commercialise products in a short time frame, thereby eroding the capability to do further 
discovery research. This comment is based on the figures (Hay 2002; Jordan & Atkinson 
2003) that for every dollar sent on discovery, $10 will be needed for development and 
another $100 for production and marketing. 
 
Reforming public research systems 
New Zealand has an owner/investor model for Crown Research Institutes. An owner is 
concerned with capital growth (including maintenance and development of both the 
human capital and infrastructure capital); an investor is concerned with dividends. 
Almost all of the policy instruments and public research money flow down the investor 
(purchase agent) route in New Zealand, and little is available for the Government to 
exercise its ownership responsibilities (Thompson 2005). 
 Of further concern in New Zealand is that research funding is highly competitive 
as well as contestable and time-consuming in terms of bidding and accountability; 
transactional costs are exorbitantly high. (Although statements were made during the late 
1990s that New Zealand runs one of the most efficient science systems in the world, 
because only 5% of the funding went on the administrative body, the costing took no 
account of the time and cost involved at the institutional bidding and managing level). 
Many countries were interested when the 100% contestable funding system was 
introduced in 1992, but no other country has introduced such as system (Hay 2002). It 
has been suggested that while the system remains unchanged, New Zealand will ‘bleed 
our best people overseas’, so losing the investment in education, as well as the potential 
from research that is not captured – an unsustainable mismanagement of resources (Hay 
2002). However, although some longer term funding has been introduced, the country is 
nowhere near Australia (where only 24% of Commonwealth funding is contestable) or 
the United States (where each year only 10% of projects are reassessed in terms of 
funding; Jen cited in Rowarth et al. 2004). 
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 In order to attract researchers, increasing the research budget overall, and 
improving working conditions (reducing insecurity in funding by funding human capital, 
reducing the amount of time in bidding, and increasing the time for innovation) is 
paramount. Although one interpretation of the ‘many people; few dollars’ discussed 
earlier is that there are plenty of people to do the job, in fact, the output rating per New 
Zealand Scientist is high (MoRST 2001), suggesting that they are acting more efficiently 
than in other countries, but on lower funding. 
 
Ensuring adequate human capital 
Employment in human research, science and technology (HRST) occupations in New 
Zealand grew approximately twice as fast as overall occupations between 1995 and 2000 
and the number of researchers across the OECD grew from 2.3 million in 1990 to 3.4 
million in 2000 (i.e., from 5.6 to 6.5 researchers per 10,000 employees). The predicted 
global shortage in research capable labour will have a significant impact on growth and 
hence on the ability to boost GDP in any country. Talent will be in short supply. In order 
to attract the people New Zealand needs, and recognising that every other country needs 
them too, policies must be established to encourage more students into degrees enabling 
them to follow HRST careers. Recommendations from OECD (2004a) include raising 
interest and awareness in young people, improving teacher training and curricula, 
increasing funding for PhD students and post-doctoral fellows, and improving career 
prospects for public researchers. 
 In New Zealand, clear employment opportunities and good career options have 
been identified (Hay 2002; Tillman and Rowarth 2002) as being key requirements for 
recruiting good students. Participation and performance in science subjects at schools 
continues to be at or above OECD averages, but participation at University is low. 
Surveys of researchers (e.g., Sommers & Sommers 1997) suggest that dissatisfaction with 
science as a career has resulted in an increasing number of parents advising their children 
not to consider a research career. At the same time, the student loan system has resulted 
in a trend for school leavers to weigh up the expected remuneration against the time taken 
to achieve the degree. Science, with a minimum of seven years at University to become 
qualified, does not compare favourably with a three-year business degree, particularly 
when restricted mobility in terms of career development (unless leaving the country is an 
option) is factored into the equation. Fees bursaries for degrees with the potential to lead 
to a career in RST and identified as important for the development of the country, would 
assist. The spillover benefit would be students enrolling in a 3-year science degree, and 
then moving into business, thereby increasing the research understanding of the business 
sector. In 1996, results from a survey of 500 top businesses by Cornell Business School 
suggested that the ‘gold collar’ worker of the future would be somebody with a science 
degree followed by a postgraduate diploma in business (Motluk 1996). At the same time, 
funding to the university to support teaching in RST areas should be increased. In New 
Zealand a science course is funded at half the rate that it receives in Australia, and almost 
at the same rate as a course in bartending ($9359 for physics and $9014 for bar-tending); 
this limited investment in strategically important areas is insufficient to cover costs and 
as extra students exacerbate the situation (Gould 2004) there is virtually a government-
imposed disincentive to increase recruitment. Further suggestions (Rowarth et al. 2004), 
particularly aimed at the primary resources, include:  
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• the establishment of a high level Primary Resources Round Table Forum  to set 
strategy, steer policy and create a long term  framework for a sustainable primary 
resource sector 

• Promoting success in primary resources in a manner that teens can understand, 
thereby enhancing and improving image 

• Improving collaboration between institutes to create critical mass. 
 For top students in all sciences, the PhD stipend should be increased to be 
equivalent to a salary. The average starting salary for degree graduates is between 
$35,000 and $38,000. Top Achiever Doctoral stipends are just over $25,000 and 
university scholarships tend to be around $20,000. The opportunity cost is something that 
students consider.  
 Of most importance, careers in science must be assessed. Remuneration must 
compensate for opportunity costs in training, and the environment in which work occurs 
must be one which encourages creativity and innovative thinking. Creativity takes time 
and “the clash between disciplines” results in innovation (Vercoe Pers. Comm. 2004). 
The Media Laboratory at Massachusetts Institute of Technology, described as a hotbed of 
creativity and innovation, works because researchers and students from many different 
disciplines are brought together in an atmosphere of liberation. Sponsors are free to 
observe work and commercialise any of the results on the basis of a royalty-free non-
exclusive licence. With ready finance and interchange of ideas, researchers are freed from 
time on paperwork, with more time to spend on research. New Zealand Crown Research 
Institutes need the same freedom. In order to achieve the right environment, the 
Government needs to assert more ownership and reduce emphasis on dividends. 
 
Investment in R&D 
The McKinsey report (Grant 2002) suggested that in order to support its innovation 
policy and economic objectives, New Zealand must build an appropriate R&D system. 
Although a strong R&D system is not the only factor in a nation’s economic success, the 
report showed that in the past 20 years, only one in five OECD countries created wealth 
(in terms of GDP per capita) more rapidly than the United States. All of the successful 
countries had increased R&D expenditure as a percent of GDP at between 2% and 54% a 
year (Grant 2002). Furthermore, results of a study by the Institute of Economic Research 
suggest that in order to improve New Zealand’s economic growth, R&D investment 
should be focused on improving efficiency and encouraging innovation in areas where 
the country already has a comparative advantage, rather than searching for solutions in 
industries in which New Zealand will not be competitive (Ballingall & Briggs 2002). 
 OECD countries are taking more seriously the need to invest in research and 
development as a means to boost economic performance and remain competitive in the 
face of rapid growth in capabilities in countries such as China and Israel (Sheehan 2004). 
The OECD’s Science, Technology and Industry Outlook 2004 showed that China 
doubled spending on R&D between 1995 and 2002 (from 0.60 to 1.20 % GDP) and 
Israel’s expenditure increased from 2.74% to 4.72% of GDP, a ratio higher than that of 
any OECD country. In comparison, overall spending in OECD countries rose from 2.09% 
in 1995 to 2.26% of GDP in 2002 (but was 2.28% in 2001).  
 Most of the increase in R&D funding was in private sector investment; analysis of 
the report shows that the EU-25 public investment in R&D has stayed at 0.66% GDP 
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since 1995, the OECD average has increased from 0.69% to 0.72%, Japan has stayed 
constant at 0.80% and that in United States has increased from 0.71 to 0.80%. In 
comparison, as indicated earlier, the public sector contribution to R&D in New Zealand 
has decreased from 0.62% to 0.53% in the same time frame. Although the Foundation for 
Research, Science and Technology has set a goal for Government funding (0.7% GDP by 
2010) that goal is still below the OECD 2002 average (0.71% GDP). Comparative data 
for selected countries for 2002 are presented in Table 7. 
 A number of countries have set long-term targets for increasing R&D spending. 
Austria is aiming for 2.5% GDP by 2006, Germany 3.0% by 2010, and the United 
Kingdom 2.5% by 2014. Canada intends to be in the top five investors in R&D among 
OECD countries, and Korea intends to double its investment between 2003 and 2007. For 
most of these countries the increase is likely to come from private sector investment, and 
they are able to project a trend from past experience. In New Zealand the history of 
investment from the private sector is so low that it is too early to project a trend. The 
average annual growth rate (between 1995 and 2002) in business investment in R&D 
(OECD 2004a) was below 8% in New Zealand, and was from a very low base, whereas 
for Denmark and Finland it was over 10%, and for Iceland it was over 20%. Data for 
Ireland and Sweden were similar to those of New Zealand; for Norway, OECD, EU and 
United States, increases were approximately 5% pa.  
 Most OECD countries have tax incentives for R&D expenditure (OECD 2004a), 
such as immediate write-off of current R&D expenditure (most countries), tax credits (11 
countries in 2001) or allowances against taxable income (six countries in 2001). As a 
policy, tax relief is increasing. In contrast, New Zealand has eschewed implementing tax 
relief policies, believing that the potential to misrepresent investment is high. Although 
this may be the case, most countries appear to think that the advantages in having 
business investment in R&D outweigh the claimed disadvantages. Business R&D is 
thought to have a greater impact on productivity than public R&D, both because it is 
more likely to have direct commercial application, and because it raises the effectiveness 
of local public research findings from overseas. Consequently, The New Zealand 
Treasury has suggested that there is a case for increased Government spending on 
business research, perhaps through co-funding of projects (Buckle et al. 2003). 
Furthermore, a report to the Royal Society of New Zealand (Sawyer 2004) concluded that 
as R&D is subject to market failure, tax incentives are used by most countries to based on 
encourage R&D. These incentives can be accelerated deductions, bonus deductions or 
investment tax credits based on either total or incremental spending (Sawyer 2004).  
 
CONCLUSIONS 
New Zealand’s future depends on individuals having the confidence to interpret customer 
demands and investing in both human capital and physical resources to support those 
customer demands (Lambie 2004). The comparative advantage for New Zealand is the 
ability to capture energy from the sun efficiently and effectively, resulting in a green, 
pleasant and productive land that people want to visit (tourism), use as a backdrop (film 
industry) and from which they are prepared to eat harvested products. 
 New Zealand’s size and location mattered less when it had a guaranteed market in 
Europe, and when people had restricted choice in where to work and invest. In the current 
globalised world, size and distance could be a handicap. To offset these disadvantages, 
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and attract business and talented people, New Zealand needs to have better economic 
policies than other countries. As the latter continue to liberalise their economies, New 
Zealand’s policies are no longer exceptional. Although McMillan (2004) has suggested 
that we have not yet realised the full benefit of the changes during the 80s and so 
shouldn’t make further alterations, the trends in other countries suggest that ‘waiting to 
see’ would be inadvisable.  
 For economic development, which, as all the indicators show, depends so heavily 
on science and innovation working within an economically free environment, New 
Zealand must develop and attract talent and focus on the areas where we have natural 
advantage. This must be a synergy between the biotechnological revolution and the 
primary resource sector. 
 The biotechnological revolution is occurring at the same time as Asia is moving 
in to being a consumer power. Food will be increasingly scarce, and consumers will be 
requiring high quality, healthy food, without seasonal restriction. New Zealand is poised 
to take advantage of this change. The business environment is transparent, and with a 
change in taxation, could result in increased FDI. The current technological revolution is 
one from which the country can gain benefit because the comparative advantage will be 
valuable again.  
 Investment of Government resources must be in areas about to make a difference, 
and should be at a greater level than other countries are indicating. Current statements 
about future funding do not suggest that we will be able to catch up, let alone overtake, 
the economic growth exhibited by other countries. As other countries, such as Chile, are 
growing more rapidly and have just as many natural advantages, we cannot afford to rest. 
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Table 1 Economic growth (World Bank 2004) for selected countries in rank order of 
standard of living 
 
 Growth (%)    Sector growth (%)    
Sector GDP  Agriculture  Industry  Services  
Year 1980-

90 
1990-
02 

1980-
90 

1990-02 1980-90 1990-
02 

1980-90 1990-
02 

Country         
Norway 3.0 3.6 0.1 1.8 4.0 3.2 2.8 3.8 
United 
States 

3.5 3.3 3.2 3.8 3.0 3.4 3.3 3.7 

Ireland 3.2 7.8 - - - - - - 
Switzerland 2.0 1.0 - - - - - - 
Austria 2.3 2.2 1.4 4.0 1.8 2.7 2.8 1.9 
Denmark 2.0 2.5 2.6 2.8 2.0 2.4 1.9 2.5 
Netherlands 2.4 2.9 3.6 1.7 1.6 1.7 2.6 3.2 
Canada 3.2 3.2 2.3 0.8 2.9 3.0 3.2 3.2 
U K 3.2 2.6 2.4 -1.1 3.3 1.2 3.1 3.4 
Belgium 2.1 2.1 2.2 2.6 2.4 2.0 1.8 1.9 
Sweden 2.5 2.3 1.4 -0.7 2.8 4.5 2.4 1.8 
Australia 3.4 3.8 3.2 3.8 3.1 2.8 3.8 4.3 
Finland 3.3 2.9 -0.4 1.5 3.2 4.4 3.6 2.5 
France 2.4 1.9 1.3 1.9 1.4 1.5 3.0 2.1 
Japan 4.1 1.3 1.3 -2.9 4.2 0.0 4.2 2.2 
Italy 2.5 1.7 -0.5 1.2 1.8 1.2 3.0 1.9 
Germany 2.3 1.6 1.6 1.6 1.4 -0.1 3.0 2.6 
Spain 3.1 2.8 3.1 0.7 2.7 2.5 3.3 3.0 
Israel 3.5 4.6 - - - - - - 
New 
Zealand 

1.9 3.2 4.1 3.0 1.0 2.2 2.0 3.6 

Greece 0.9 2.6 -0.1 0.3 1.3 1.9 0.9 3.0 
Portugal 3.2 2.8 1.5 -0.2 3.4 2.9 2.5 2.3 
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Table 2  Gross Domestic Product (GDP) and Gross National Income (GNI) per Capita  
 
Country Real GDP 

index1 
GDP2 

International 
$T/capita 

GNI3 
$T/capita

Luxemburg 205 62.8 54.4 
Norway 144 37.1 37.3 
United States 142 37.4 37.5 
Ireland 129 36.8 30.5 
Switzerland 128 30.2 32.0 
Austria 118 30.0 29.6 
Denmark 118 31.6 31.2 
Netherlands 118 29.4 28.6 
Canada 116 30.5 29.7 
Iceland 115 30.7 30.1 
United Kingdom 113 27.1 27.7 
Belgium 112 28.4 28.9 
Sweden 111 26.7 26.6 
Australia 110 29.1 28.3 
Finland 109 27.3 27.1 
France 109 27.3 27.5 
Japan 107 28.2 28.6 
Italy 105 27.0 26.8 
Germany 105 27.6 27.5 
Spain 91 22.3 22.0 
Israel 89 19.2 19.2 
New Zealand 86 21.2 21.1 
Cyprus 80 17.9 19.5 
Greece 75 20.0 19.9 
Portugal 74 18.4 18.0 
 
1  OECD purchasing power parities 2002; OECD 30 = 100 (OECD 2005a) 
2 GDP per capita 2003 based on current purchasing power parities (World Bank 2004) 
3 GNI per capita 2003 based on current purchasing power parities (World Bank 2004) 
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Table 3 Distribution of business size (%) in private sector by number of employees 
(Ministry of Economic Development 2003) 
Country  Employee number  
 1-19 20-99 >99 
New Zealand 42 19 39 
Australia 47 19 34 
United Kingdom 30 12 58 
United States 28 16 56 
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Table 4 Innovation Capacity Index for selected countries (Porter & Stern 2001) The 
Global Creative Class Index (Florida 2004) and human resources in science and 
technology (HRST; OECD 2004a) 
 
Country Innovation 

capacity Rank 
Creative class 
workers (%) 

HRST (%) Researchers (per 
1000 workers) 

United States 1 23.6 33 8 
Finland 2 24.7 33 16 
Germany 3 20.1 34 7 
United Kingdom 4 25.7 26 6 
Switzerland 5 22.1 37 6 
Netherlands 6 29.5 35 6 
Australia 7 30.1 36 7 
Sweden 8 22.9 38 11 
Canada 10 25.0 29 6 
Israel 11 20.5 - - 
Belgium 15 30.4 30 8 
Ireland 16 33.5 23 6 
Denmark 19 21.3 36 7 
Iceland 20 24.1 29 - 
New Zealand 24 27.1 27 7 
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Table 5 Qualifications completed by year, field of study and sector (Ministry of 
Education 2004) (a) student number and (b) percentage of cohort.  
 
(a) Student number 
Field of Study University  Polytechnic  
 1997 2002 1997 2002 
Science 3197 3697 362 263 
Information technology 660 618 1805 2234 
Engineering & technology 1570 1587 2043 2077 
Architecture & building 365 489 727 1177 
Agriculture & Environment 894 552 1167 1200 
Health 1978 3283 2045 8493 
Education 2655 2713 650 1235 
Management & Commerce 7230 7580 4289 4248 
Society & culture 8115 8160 3852 4343 
Creative arts 838 1292 1595 2140 
Food, hospitality & personal 
services 

170 324 1251 2583 

Mixed field programmes 1682 3716 1954 1676 
Total 29354 34011 21740 31669 
 
 
(b) Percentage of cohort 
Field of Study University  Polytechnic  
 1997 2002 1997 2002 
Science 10.9 10.9 1.7 0.1 
Information technology 2.2 1.8 8.3 7.0 
Engineering & technology 5.3 4.7 9.4 6.6 
Architecture & building 1.2 .4 3.3 3.7 
Agriculture & Environment 3.0 1.6 5.4 3.8 
Health 6.7 9.7 9.4 26.8 
Education 9.0 8.0 3.0 3.9 
Management & Commerce 24.6 22.3 19.7 13.4 
Society & culture 27.6 24.0 17.7 13.7 
Creative arts 2.9 3.8 7.3 6.8 
Food, hospitality & personal 
services 

5.8 9.5 5.8 8.2 

Mixed field programmes 5.7 10.9 9.0 5.3 
 



 24

Table 6 Year to June ($FOB) 
 2001 2002 2003 
Agriculture products (%) 53.1 53.9 52.2 
Fish (%) 4.7 4.7 4.5 
Forestry products (%) 11.1 11.2 10.9 
Other (%) 31.1 30.2 32.4 
Total exports ($b) 32.0 32.3 29.2 
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Table 7 R&D expenditure as percentage of GDP for 2002 or latest available year and 
Government proportion of investment (OECD 2004a) 
 
Country 2002 Government 

proportion (%) 
Sweden 4.3 21 
Finland 3.4 26 
Iceland 3.1 33 
Japan 3.0 19 
Korea 2.9 25 
United States 2.7 30 
Switzerland 2.7 23 
Germany 2.5 31 
Denmark 2.4 27 
OECD 2.3 32 
France 2.2 38 
Belgium 2.2 21 
Austria 2.0 41 
EU 2.0 34 
Netherlands 1.9 36 
United Kingdom 1.9 30 
Canada 1.8 33 
Norway 1.7 40 
Australia 1.7 46 
Czech Republic 1.3 42 
New Zealand 1.2 46 
Ireland 1.2 22 
 
 


