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Bachelor’s degree level output in New 

Zealand – 2007

Subject EFTS % of total

Agriculture 290 0.31%

Horticulture and Viticulture 53 0.06%

Forestry Studies 51 0.05%

Biological Sciences 4834 5.17%

Chemical Sciences 931 1.00%

Physics and Astronomy 757 0.81%

Studies in Human Society 5699 6.10%
Communication and Media 
Studies 2958 3.17%

Performing Arts 1902 2.04%



Treasury’s productivity model
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A framework for drivers of productivity in NZ, based on: Kidd, N. (2008) Putting Productivity First, New Zealand Treasury Productivity Paper 08/01, Wellington, New Zealand. [http://www.treasury.govt.nz/publications/research-

policy/tprp/08-01/tprp08-01.pdf]
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Today’s context

• Tacit consensus that NZ needs to develop more 
high-tech firms

• Numerous discussions about the lack of 
investment in technology development in New 
Zealand

• Many problems are identified
– But what can be done?

• There is a tendency to view the issue is too 
hard, or dismiss it as the problem with a small 
economy
– unhelpful MINDSET - there is much that has been, is 

being and can be done



“only by rejuvenating its high-tech sector can the 

US hoped to return to a path of sustained growth 

needed to pay down its huge deficits and raise its 

citizens standard of living.”

Pisano and Shih, 2009 Harvard Business Review

July-August, pp.114ff

A parable?



“…but this logic out overlooks the lasting 

damage than outsourcing in fact inflicts not 

only on a firm’s own capacity, but also one 

knows of other companies that serve its 

industry including suppliers of advanced 

Materials tools production equipment 

components. We call these collective 

capabilities the industrial commons.”

Pisano and Shih, 2009 Harvard Business Review

July-August, pp.114ff



CONVENTIONAL WISDOM is MYTH

• An advanced economy no longer needs to 

manufacture and can thrive exclusively as 

a harbour for high value-added design and 

innovation

– There are relatively few high-tech industries 

where manufacturing is not an essential factor 

in developing new, and especially radically 

new, products



• Migration of molecular manufacturing 

industries away from developed countries 

is just part of a healthy, natural process of 

economic evolution that allows resources 

to be redeployed to new higher potential 

businesses

– New cutting-edge high-tech products often 

depend in some critical way on the Commons 

of a mature industry
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In other words, lose the industrial commons 

and lose the opportunity

For NZ, the parable gives an insight to the 

mindsets we need to foster

What does an industrial commons look like 

in NZ?



Government and business could work together to 

build the New Zealand’s industrial commons

– the collective R&D, engineering, and manufacturing 

capabilities of sustaining innovation. 

– Both can step up their funding of research and foster 

collaborative R&D initiatives

– Both can invest in developing our skills base –

including the management and governance skills 

needed to exploit the industrial commons



Some factors to consider in 

developing the industrial commons

• Funding

• Return on investment

• Understanding risk

• Avoiding sector capture

• The number of large firms

• Distance and location

• Taking science and research to scale
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Financing R&D

[Sources: OECD.Stat. Latest available year in each case] 

Investment in R&D as % of GDP

Total Govt ɲ Private ɲ

OECD 2.3 0.65 0% 1.5 0%

Denmark 2.6 0.70 +8% 1.5 +3%

Singapore 2.6 0.91 +39% 1.6 +6%

Australia 2.0 0.77 +18% 1.1 -22%

NZ 1.2 0.51 -21% 0.5 -67%



… and it doesn’t stack up
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Return on investment

Tangible and intangibles, e.g.

• High internal rates of return

– Horticulture (KiwiGreen – 30%,  10 to 30% 

across a wide range of projects)

• Environmental benefits

– Reduction in use of 1080

• Targeting export earning

– PUFA processing - $25-72M p.a. by 2015 off 

total research investments of $4-6M



National Feed Manufacturer

with new product (developed 

with AgResearch & TechNz) 

for the Australian market 

seeking defect detection 

systems (from IRL)

Sector

Segment

Horizontal alignment 

with segments

Research Problem 1:

Nutrition and feed 

formulation capability 

from  AgResearch

Research Problem 2:

Manufacturing, 

automation, and sensing 

capability from IRL

Vertical alignment with 

sectors

Market Fractals ï

horizontals and verticals



Hitman

• Testing structural 

integrity of saw logs

• 80% penetration of 

industry

Sector

Segment

Research Problem 1:

Timber products (Scion)

Research Problem 2:

Manufacturing – efficiency 

of raw material use (IRL)

Productivity

gains of $6 /m3

on log volume

$25M 

productivity 

savings per 

annum

Total R&D cost 

to IRL: $7.4 

over 4 years
Market Fractals ï

horizontals and verticals



Technology Spill-in: know-how and talent 

In recent years, over 70% of IRL research staff has been recruited from 

overseas

Actively supporting staff development in NZ and University teaching, 

postgraduate supervision and research – transfer of our world-

leading research into skilled graduates not otherwise available

• Nine Adjunct Professors 

• Numerous teaching/lecturing assignments

• Internships

• Research JVs – e.g.,  McDiarmid, Maurice Wilkins

• Joint Programs – e.g., Business School VUW



• Only 1 in 125 small projects (one to three person 

years) or patents makes it to launch

• When reached major Development (pilot plant, 

large R&D team, commercialisation skills) 1 in 4 

makes it to launch

• Only 60% of new product launches success

Stevens and Swogger, 2009, Research.Technology 

Management, Jan-Feb. p35

Odds of successfully getting to 

commercial launch



Distance and location

• Michael Porter’s work on clusters shows that distance 
and location are important.

– Human Genome Project (HUGO): the raw data available 
electronically all over the world but  the drug research it has 
generated is heavily concentrated in the Boston, San Diego and 
San Francisco areas.

• The modern pharmaceutical industry began in the late 
1800s  in Switzerland and Germany based on synthetic 
dye chemistry capabilities.

• But - our mindset in NZ is limiting
– We don’t need to re-locate onto the same sections to cluster
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HTS

Next generation 

science

•Marsden

•FRST

•McDiarmid

HTS-110

GCS

CryoCooler JV

FRST

NZTE

MAGRITECK

SUPPLIERS etc

• Mace Engineering

•Scott Technologies

HTS Industry Association

An Industrial Common

TEC

CRIs

Unis



HTS-110

GCS

CryoCooler JV

Investment Partners

Endeavour Capital, American 

Superconductor

General Cable NZ

HTS-110, Mace 

Engineering 

Examples of R&D Partners; Market Channels

• General Cable 

• Air Liquide

•Siemens

An Industrial Common

•Mace Engineering

•Buckley Systems

•Various research institutes
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Cold feet or impatient capital.

To some extent everything looks a failure in the middle. 

There is a point, or points, in the history of every new 

project, every original effort, every fresh idea when 

discouragement mounts and the temptation to quit is 

great. But pulling out at that moment automatically 

yields failure

Rosabeth Moss Kanter



Medical Devices Common

• Emerging area developed in 
2004

• Supporting industry cluster 
formed by NZTE

• Advanced skin imaging (with Uni 
Auckland and Counties 
Manukau DHB)

• 3D Medical Ultrasonics
– JV with Spark

– Partners are Otago Uni, VUW & 
University of Virginia

• Assistice Devises
– Dynamic Control, Allied Health, 

InFact, Canterbury Development 
Corp

– Canterbury DHB (Burwood and 
Princess Margaret Hospitals)

– Otago, Auckland and Canterbury 
Unis

Cluster Executive

• NZTE

• F&P Healthcare (Chair)

• Entrec

• Spark Dental 
Technologies

• Adept Medical

• IRL

• Telemetry Research

• Medical Technologies 
Assoc NZ
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Marine Commons

• Advanced sonar 
technologies

• Carbon Art (speciality 
surfing/windsurfing 
equipment)

• Super yacht opportunities

• America’s Cup Syndicates

• RNZ Navy

• Motion measurement, 
Modelling of Composite 
Structures 

• Dynamic and Vibrational 
analysis of boats

RNZ Navy

• Modelling, Computational and 
Engineering Analysis

Project 1: VTF/Navy landing 
craft lug analysis 
Project 2: VTF/Navy proposal 
for gun mount/desk

• Shock testing 
– flat screen monitors and 

ergotron Arm

– fire control/toplite interface 
and mounting rack  

– torpedo air charging panel 
enclosure 

– Electronic Surveillance 
System 

– Maintenance Locker for 
VTF to supply to Navy
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What’s your problem NZ?

• IRL committed to this campaign for two primary reasons;

– At the macro level it is about stimulating investment in R&D to 

help NZ businesses achieve sustainability in highly 

competitive markets and strengthen overall productivity

– At the micro level its about improving IRL’s ability to reach and 

respond to the R&D needs of NZ business

An initiative to support New 

Zealand Business



What lessons?

• Large un-met demand for R&D services
– (89 qualified projects, only able to proceed with one from exisiting 

IRL resources)

• Companies recognise the strategic importance of 
investing in innovation; measured by the number of 
entrants & finalists investing in R&D projects.
– What is the best use of capital?

• Many discussions under way to develop collaborative 
research approaches with IRL and other providers

• Many companies are reporting that they are nothing more 
positively has investments in research and development 
and in new technology
– Including investment in technical skills, technology management 

skills and governance experience
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The International 

Bovine Genome Project
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Going to scale as an international player

– New Zealand -- $1M  (all figures US $)

– NIH / NHGRI -- $25M

– State of Texas –$10M

– USDA -- $11M

– CSIRO Australia -- $1M

– Genome Canada -- $5M 

– New Zealand -- $1M

– Beef Councils (US, TX, SD) –$0.82M

Project Total = $53M  in direct costs (2003)

At least double (>$120M)that in organisational 

investment



Continuing as an international player

– NZ and Australia continue to invest in R&D 

and deploy the benefits of the International 

Bovine Genome Project

– Now access information from over 109 

research institutes  around the work

– Approximately $20M investment leverages 

almost $1 Bn of global effort  annually

– A good example of taking NZ science to 

scale and harnessing comparative 

advantage



Need to recognize it can be done

• Create collaborative mindsets supported by funding 
systems

• Increase government investment to 1%

• Increase funding of valuable  Uni courses
– Decrease funding of less valuable courses

– Increase funding of domestic PhDs

• Focus CRIs on core missions

• Devolve responsibility and funding

• Increase commercial bridging finance

• Invest equity in CRI

• Set clear priorities for government science



Increase Govt investment in R&D to 1% of 

GDP and lever private investment
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