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Policy Backgrounder
Looking Forward, not Back

Much science commentary in recent months has yearned for some historic wrong to be righted by going back to an earlier time. This paper takes the view that no earlier point in time represented perfection. Instead we will look forward to how we see New Zealand’s research, science and innovation system evolving to deal with challenges facing us in the future.  The charts below show New Zealand’s recent standing in the world (left) and a notional chart of how New Zealand’s own funding profile has evolved over ten years towards a curve containing incentives over most of the innovation spectrum:
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The graph below, while showing relative movements in research funding in recent years, makes no assumption that 2001/02 represented perfection:
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The Right Balance of Investment in RS&T
The key challenges for New Zealand policy are to maximize creativity in its knowledge system, and to optimize the use of that knowledge in innovative products and processes. Several factors influence the balance that a country will choose between targeted and non-targeted research. For example, a large economy like the USA can benefit from very high investments in basic research, while a small country will place more emphasis on developing capability and investing in niche areas. Research investments need to balance short and long-term goals and cover the spectrum of basic to applied, including some untargeted research among the targeted activities.
Much anecdotal evidence is coming to light in recent years that as many commercialisable ideas come from non-targeted as from targeted research. Lastly, while each of our current funding instruments generally achieves its prime purpose, most of them have the inadvertent consequence of discouraging (or at least not encouraging) collaboration, especially between CRIs and universities.

A balanced and robust research system fundamentally needs investment. New Zealand needs to 1) increase R&D investment by businesses and 2) expand the public acceptance of government expenditure on research. Improving business spending will require a suite of actions such as 1] R&D tax reform, 2] better technology transfer from science organisations to business, and 3] better communication of the potential benefits of research to industry in terms of competitive edge and capability development.
New Zealand’s government invests 0.52% of GDP in RS&T, while the private sector invests 0.5%. Both are low by international standards (business investment is one-third the average OECD level). A way forward would see the government’s science budget investing something like 0.1% of GDP invested in technology commercialisation, with 0.45% in tactical and strategic R&D, and some 0.23% in creative insight and discovery, plus a further 0.1% in capability development, for a total of 0.88% of GDP invested in RS&T. This more nearly approaches the investment this country will need if it is to progress up the OECD ladder, rather than merely holding its currently low ranking.
Organising Industry
On the industry side, the best news for science would be the news that industry and other end-users have taken the necessary steps to organise, cluster together, and take an aggressive approach to innovation and export, which would create a healthy appetite to draw on research in New Zealand and elsewhere. When/if we reach that stage, science careers and scientist numbers in New Zealand will no longer be confined to a limited number of research institutions. However, we have a unique business structure in New Zealand. Over 50% of business R&D is done by only 25 firms. These include mainly old, established firms, and some very young, mainly computing-related high tech firms. The medium-aged, and/or small firms that make up the bulk of NZ business do very little R&D. However, according to MoRST’s Decade in Review report, business R&D has increased by 104% in nominal terms from 1994-2004, mainly in computing-related industries, electronic and manufacturing industries. This equates to an average 6% annual growth rate above inflation and the rate is reported to have accelerated since the year 2000
.

Organising Research 

New Zealand has developed an "owner" and "investor" model for CRIs. Almost all of its policy instruments and money flow down the investor (purchase agent) route, but little is available for the government to exercise its ownership responsibilities. In the long run, conflict must arise if the means to fulfill ownership responsibilities are channelled via the investment route. The government recognised that when it set up the owner/investor model, but has seen the model grow increasingly out of kilter since then, with sudden changes of funding causing instability in those organisations which depend on government funding for their livelihoods. Attempts to fulfill government’s ownership responsibilities have recently been made, with the introduction on the CRI Capability fund, and some smaller Capability Development funds
.
A country like New Zealand must live in the international community when it comes to science. Many of the projects funded by purchase agents have international partners, but such arrangements often come about in spite of government funding policy, not because of it. New Zealand performs 0.2 % of international research, and our future success depends upon us remaining linked with the rest of the world. This also means maintaining world-class researchers here who can understand and adapt international discoveries to NZ solutions. The government has recently stepped up policies to improve international linkages, however, there is much still to be done.
New Zealand’s system structure was designed in 1991, at a time when the fashion was to create research institutes which served particular sectors of the economy. Since then, other countries have gone on to set up institutes along new interdisciplinary areas such as biotechnology or nanotechnology. New Zealand has latterly responded to this by setting up Centres of Research Excellence, but the original mandates of CRI s are increasingly stuck in a time warp which some are actively trying to escape from - witness Forest Research’s re-invention of itself as Scion and Ensis.
Lastly, the shortcomings in our system that this points to are: 1] an urgent need to encourage end-users (industry, local authorities etc) to engage in the research system; 2] an urgent need to reduce the instability in our system caused by sudden transitions of funding; 3] an urgent need for government to live up to its responsibilities as owner of S&T assets and developer of capabilities, 4] a need to build excellent international links and collaborations in research, and 5] a need to review and rationalize current funding instruments to permit collaborations where beneficial (see below for more).

Rational Investment

New Zealand's science system has become a maze of complexity, with some 40 funds available, most of them quite small and specialised. These could be rationalized into six groups. Their roles distinguish between Government's, and end-users', responsibilities as owners and investors.

1. Technology Implementation corresponds to end-users' roles as major funders and eventual owners of the technology. This category covers appropriable research which primarily benefits the end-user.
2. Tactical R&D for Existing Sectors: corresponds to the end-users' roles as co-investors with government. This category would cover appropriable research which benefits New Zealand.
3. Strategic R&D for Existing Sectors: covers Government's role as a major investor in value-creating research. This would cover broadly pre-appropriable economic research.
4. Creative Insight Research: covers Government's role as a major investor in public good research. This would cover broadly non-appropriable economic, environmental and social research.
5. Discovery Research: covers Government's role as a major investor in developing capabilities: both directly and via discovery research. This would develop a vibrant research capacity in institutions and end-user communities.

6. Government's Role as Owner: in maintaining its assets and capabilities over the long term. This would enable investment in large assets, national collections, and talented researchers. . Research is done by highly trained people who take a long time to become experts. Long term goals must include nurturing human capability. 

Trends in RS&T Policy

One of the core changes in research investment over recent years has been to form closer links between scientists and their ‘clients’ or end-users of research. Historically, this function either did not exist, or was ingrained in the structure of the government research institute (such as the former MAF farm advisors) but was reduced when state-owned enterprises took over. Lately, close connections between researchers and end-users of research have become an important factor in research investment. FRST has incorporated this policy into the Outcome Based Investment (OBI) round (2004) for environmental research. The OBI focused on outcomes or ‘research impact’, and devolution of decision making within research programmes. It enabled ‘best teams’ of collaborators to form, and ensured end-user linkages existed. 
However, there is a perception from some in the research community that investments were made at the expense of quality (in both science and outcomes) in order to satisfy other priorities such as critical mass and connections with end-users. The original objectives of the OBI are now being incorporated into the next system of ‘negotiated investment’. 
Since the last election, MoRST policies have moved into a second phase where policies for a ‘More Stable Funding Environment’ have been implemented. These policies address issues raised by frequent competitions for research funding that had resulted in high transaction costs for frequent bidders, low morale of researchers, and threatened research capabilities that had become under-funded in any investment competition. Government recognised that human capabilities are lost when priority targets are changed frequently (ie. between each funding round). Those most vulnerable are personnel in CRIs whose salaries and overheads are both entirely dependent upon consistent and ongoing investment from the competitions for funding, and where human resources devoted to R&D fell by 12% from 1994-2004 (A Decade in Review report). Universities, with tenured researchers (whose salaries are supported through their teaching activities) and the availability of a flexible workforce including post-graduate students, benefited from the frequent investment contests to the tune of an average 7% annual growth in (full-time equivalent) personnel devoted to R&D, or 95% increase over the decade.  Universities argue that this growth stemmed from their better quality research bids.

The main policy changes to address these stability issues are 1) negotiated investment for established, long-term, research programmes with a track record, 2) technical review within long term investments, and 3) a CRI Capability Fund that assigned a portion of investment based on previous year’s funding. (The latter grew out of the Non-Specific Output Fund which was applied on a similar basis, but was a smaller fund.) The CRI Capability Fund is designed to enable CRIs to gradually disinvest from un-funded research areas, while realigning their human capabilities toward priority areas of research.

The changes in policy such as negotiated investment and devolution have caused a recent outcry from some university staff who perceive that the quality of research is undermined when competition is removed, while CRI managements welcome the opportunities to develop some constant streams of investment on which to plan their capability developments (in lieu of base funding).
International linkages

A new fund for attracting top scientists and their teams to New Zealand will be administered by the RSNZ. The Strategic Relocation Fund involves research funding for 5 years, enabling an overseas team to become established and enter an appropriate funding round to win independent funding for long term establishment in New Zealand. The total amount of the fund is currently $1.92m p.a.

The International Investment Opportunities Fund, set up in 2004 now amounts to $9.6m p.a. and is designed to fill gaps in funding for New Zealand researchers who can respond to opportunities for international collaboration that arise out-of-cycle with other funding schemes. For example an opportunity may arise where someone can do collaborative research if they can come up with half the research costs, but where the overseas collaborators will not wait until the next FRST funding round. A question which arises is: rather than a small "band-aid" fund which acts as bridge funding in the hope of winning real money, should we not change the base rules of our purchase agents to allow them to fit flexibly with the demands of overseas funders when a joint project is mooted?

New Zealand has bilateral arrangements on science with many other countries, often through respective academies of science. However, there is a paucity of funding to back-up these arrangements. This is an area in which the RSNZ is undertaking much effort, in order to substantiate our international programme.

Futurewatch, Roadmaps and Key Scientific Areas

MoRST has expanded its capacity to look to the future, with research roadmaps being produced for energy, biotechnology, nanotechnology and the environment. These are not meant to set research priorities but to give an overview of a developing or important area and provide signals about Government expectations of research.

MoRST’s Futurewatch activities include scanning networks and consultation groups, such as the Navigator network and Oxygen group, to provide Government with intelligence on new research and technologies. Identification of key scientific areas is work at an early stage, but is expected to provide firmer guidance on research priorities.

Education Policy Developments
A large amount of funding is applied through Vote Education rather than Vote RS&T. The Performance Based Research Fund is currently worth $190m but it is a fund allocated for general university use, based on their research quality, rather than a fund specifically for research. The Tertiary Education Commission has recently announced a new funding round for Centres of Research Excellence (to be administered by the Royal Society).
Endnote: The Royal Society in the Policy World

The Society has been instrumental in providing, from its own resources, advice and practical tools aimed at improving the system. Some examples include our policy paper on Tax Incentives for R&D, a Science to Business Communications Course, and our Once Upon a Leader leadership Study. As the academy of sciences, the Society has a core role to develop the evidence and rationale that allows government to invest in research at an appropriate level (ie. a level that serves the needs of our country, and supplies opportunities for new means of wealth and health). Some activities include supporting expert committees in various areas (which, in turn advise government), a National Science Panel, and the Academy’s Focus on Research Excellence study on the returns on investment in basic research.
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� Government has invited submissions for a review of business tax. The RSNZ has an opportunity to make a submission based on our 2004 policy paper on ‘Tax Incentives for R&D: Issues Analysed’.


� MoRST’s own operating budget has risen from $5m to $12.3m from 2001 to 2006, and Purchase Agent fees have risen from $9.8m to $20.4m (see “Shaping the System” in the graph above).
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								Research Science & Technology in New Zealand
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		Convention Du Metro		91		93		91		86		86		90		95				0.000083		0.000080		0.000073		0.000066		0.000062		0.000060		0.000061				1		0.9669306035		0.8784464464		0.7953472907		0.7458075945		0.7285547803		0.7356351958

		Australian Synchrotron												1806		1166														0.001213		0.000749														1		0.6175896312

		Advanced Network										400		1221		1221												0.000288		0.000820		0.000784												1		2.8493580437		2.7256257066

		AN CRI Tariffs														968																0.000622																1

		Total Operational		422593		421733		440713		491442		541983		619567		638959				0.385240		0.363748		0.352923		0.377035		0.389910		0.416063		0.410452				1		0.9442109573		0.9161125924		0.9787002919		1.0121225666		1.0800082523		1.0654448618

		Government Financing of R&D		552				667				718				819				0.50				0.53				0.52				0.53				1				1.0614561228				1.0264909128				1.045502584

				Data source Geoff's Apple excl GST Figures $000

				*GDP - Gross Domestic Product figures were sourced from Statistics New Zealand www.stats.govt.nz

				Each GDP is in March years and is unadjusted for inflation.  Table 4.2

				1999		103,429

				2000		109,696

				2001		115,941

				2002		124,875

				2003		130,344

				2004		139,002

				2005		148,912

				2006		155,672
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GDP Table

		Table 2.1

		Gross Domestic Product by Broad Industry Group

		Chain-volume series expressed in 1995/96 prices(1)(2)

								Primary Industries								Goods-producing Industries								Service Industries								Gross Domestic Product(3)

								$(million)				Percentage Change				$(million)				Percentage Change				$(million)				Percentage Change				$(million)				Percentage Change

		Series ref: SNC						S1RB01A9T4								S1RB01B9T4								S1RB01C9T4								S1RB01

								Actual values and percentage change in annual values(4)

		Annual (March years)

		1999						8,050				-3.9				21,847				-3.7				64,805		R		2.4				98,557		R		0.4

		2000						8,321				3.4				23,184				6.1				67,968		R		4.9				103,745		R		5.3

		2001						8,520				2.4				23,321				0.6				69,839		R		2.8				105,975		R		2.1

		2002						8,608				1.0				23,736				1.8				73,463		R		5.2				110,146		R		3.9

		2003						8,574				-0.4				25,681				8.2				76,500		R		4.1				115,283		R		4.7

		2004						8,513				-0.7				26,539				3.3				79,498		R		3.9				119,379		R		3.6

		2005						8,464		R		-0.6				27,360				3.1				82,982		R		4.4				123,782		R		3.7

		2006						8,620				1.8				27,075				-1.0				85,851				3.5				126,523				2.2

		Series ref: SNC						S1RB01A9T4S								S1RB01B9T4S								S1RB01C9T4S								S1RB01S

								Seasonally adjusted values and percentage change from the previous quarter(4)

		Quarterly

		2000				Mar		2,142				3.3				6,007		R		1.8				17,281		R		0.8				26,428		R		1.1

						Jun		2,090				-2.5				5,803		R		-3.4				17,290		R		0.1				26,307		R		-0.5

						Sep		2,132				2.0				5,865				1.1				17,337		R		0.3				26,468		R		0.6

						Dec		2,157				1.2				5,874		R		0.2				17,477		R		0.8				26,512		R		0.2

		2001				Mar		2,145				-0.6				5,787		R		-1.5				17,738				1.5				26,667		R		0.6

						Jun		2,154				0.4				5,978		R		3.3				17,953		R		1.2				27,153		R		1.8

						Sep		2,158				0.2				5,852		R		-2.1				18,232		R		1.6				27,327		R		0.6

						Dec		2,144				-0.6				5,974		R		2.1				18,507		R		1.5				27,703		R		1.4

		2002				Mar		2,155				0.5				5,932				-0.7				18,777		R		1.5				27,938		R		0.8

						Jun		2,189				1.6				6,187		R		4.3				18,970				1.0				28,373				1.6

						Sep		2,134				-2.5				6,452		R		4.3				18,962		R		0				28,681		R		1.1

						Dec		2,142				0.4				6,538		R		1.3				19,227		R		1.4				29,080		R		1.4

		2003				Mar		2,111		R		-1.5				6,503		R		-0.5				19,394		R		0.9				29,122		R		0.1

						Jun		2,103				-0.3				6,424		R		-1.2				19,548				0.8				29,175				0.2

						Sep		2,132		R		1.3				6,583		R		2.5				19,729		R		0.9				29,657		R		1.7

						Dec		2,117		R		-0.7				6,684		R		1.5				20,020		R		1.5				30,012		R		1.2

		2004				Mar		2,148		R		1.4				6,867		R		2.7				20,290		R		1.3				30,507		R		1.6

						Jun		2,134		R		-0.7				6,870		R		0				20,443		R		0.8				30,712		R		0.7

						Sep		2,111		R		-1.1				6,878		R		0.1				20,600		R		0.8				30,873		R		0.5

						Dec		2,110		R		0				6,816		R		-0.9				20,866		R		1.3				31,009		R		0.4

		2005				Mar		2,113		R		0.1				6,790		R		-0.4				21,087		R		1.1				31,171		R		0.5

						Jun		2,135		R		1.0				6,838		R		0.7				21,305		R		1.0				31,551		R		1.2

						Sep		2,151		R		0.8				6,725		R		-1.7				21,438		R		0.6				31,599		R		0.2

						Dec		2,156				0.2				6,740		R		0.2				21,469		R		0.1				31,570		R		-0.1

		2006				Mar		2,183				1.3				6,775				0.5				21,667				0.9				31,801				0.7

		(1)		Year ended 31 March.

		(2)		Chain-volume series are not additive. Refer to Technical Notes for further information.

		(3)		Includes unallocated taxes on production and imports, bank service charge and balancing items.

		(4)		Percentage changes are calculated on unrounded numbers.

		Symbol:

		R		revised
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