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Compared to other OECD countries New Zealhad high proportion of
government funded R&D investment though a relatilel proportion of
GDP as a whole. In the 1990s it was decided torgaise the structure of
R&D organisation in NZ changing government depariteénto government-
owned research companies and allocating public $uml a contestable basis
through another public agency. This paper is abuatlels for allocating the
remaining public funding to all those who applyubfic and private research
institutes, universities, and any other appropriegsearch organisation. The
crown institutes have a declining share of puhlieding and complain that
the mechanisms for public funding are discrimimatand unfair. This paper
discusses the public funding mechanism from that pbiview of maximising
the social return to investment.

Background

Up to 1990, the major government departments irain R&D in New Zealand
were the Ministry of Agriculture (MAF) and the Depaent of Scientific and
Industrial Research (DSIR). In conjunction with iNeather Bureau in the Ministry
of Transport, the Forest Research Institute iltapartment of Forestry and the
Communicable Disease Centre in the Department afthlehe staff and resources
were re-organised into 10 subject matter crownanreeinstitutes, AgResearch,
NIWA, HortResearch, Crop&Food, Landcare, ForedtigustrialResearch, Geology,
Social and Environmental science(ESR). As welbagd staff resources, some of the
institutes were allocated large farm areas whi@vipusly belonged to the
government departments. These research campuse&mavn internationally for
grassland and disease control programmes viz Raakwermay, Wallaceville, Taita
and Grasslands.

The Ministry of Research, Science and TechnologgRMT) was created to take care
of policy advice functions and the Foundation f@sBarch, Science and Technology
(FRST) was established to manage the contestatis &cheme. For a start, the
funding mechanism was known as #blic GoodScience Fund (PGSF) though this
term has been dropped in later years. FRST sed&d$dry research funds according
to a list of priorities established by MoRST. Itaddishing major programmes of new
work, the Minister sends a Ministerial DirectionRRST outlining the goals of the
programme and a list of criteria for FRST to followjudging applications for funds
for the purpose identified.

This paper first outlines the structure of presag-funding system and the funds
made available from central government, the allooagystem for public funds, and



second, discusses whether the contestable bidgatgns administered by FRST, can
possibly achieve some kind of "best’ social retorthe nation.



International Comparisions

In New Zealand total research expenditure has beeg maintained at around one
per cent of GDP for some years. With the refornas tiave just been discussed, a
declining share of expenditure has been deliveyegblvernment institutions (Table
1). Even so, Government sources still fund arouhgéds cent of that total (including
Vote Education-see Table 3). Private business lamdniversities have been taking
on an increasing share of delivery as the reformessred but public funding has
varied around the 60 per cent level since 199038khr(son 2000, p.139).

Table 1: R&D expenditure as a share of GDP by may providers (%)

March year Business  Universities Government Total $m
1993-94 0.33 0.21 0.41 0.95 726.4
2003-04 0.40 0.33 0.29 1.02 1398.3

* MoRST estimate of expenditure on a comparable basto earlier years. The actual survey
found a sum equal to 1.16 per cent of GDP and was&ed on wider coverage.

Source: MoRST (2006)

However, research interests believe that a nationaktment of only one per cent of
GDP is a national disgrace and quote informatiomfother OECD countries of
similar size that invest double that amount in R&llable 2). New Zealand ranks
very low among the reference countries quotederstiurce. Over the whole of the
OECD sample of 31 countries in 2004, New Zealard manked Zifor business
R&D expenditure, 24 for higher education expenditure bitfor government
expenditure on R&D as a percentage of GDP. Thetdesrwith even higher
government investment in the reference year wesland (0.74), France (0.36),
Finland (0.34), Germany (0.34), Australia (0.33)l &worea (0.33). The research
community believes these ratios are a measurerfdrpgance between countries
(MoRST 2006). Such reasoning does not make econeenige, the alternative is to
seek reasons in the area of rates of return on R&Estment and in the over-
provision of some services by the state.

Table 2: Investment in R&D by providers in comparade OECD countries as
a percentage of GDP 2004

Country Business Higher Government Total
Education
Sweden 2.95 0.88 0.14 3.98
Finland 2.45 0.67 0.34 3.48
Denmark 1.83 0.60 0.18 2.62
All OECD 1.53 0.39 0.28 2.26
Norway 1.00 0.48 0.26 1.75
Australia 0.87 0.45 0.33 1.69
Ireland 0.80 0.30 0.09 1.19
New Zealand 0.49 0.33 0.33 1.16*

* This is actual survey result for 2004 and suppéid to the OECD secretariat.
Source: MoRST 2006



The government authors question whether New Zealaeds to reach the OECD
average for R&D performance (MORST 2006, p.21).yl$iygest that NZ should be
expected to spend less because of the small sthe economy, the lack of large
manufacturing firms, the existing role of the CRixl the universities, the inward
flow of R&D by multinational firms, the lack of higtechnology industries such as
aerospace, defence or automotive industries, andependence on primary
production. On the other hand, the research providensistently state that the
overall investment is too low and the governmentid@ontribute more to R&D
activity.

From the government point of view, it is clear thatiget decisions have consistently
lowered the government share of R&D provision mmg of GDP growth. This
pattern follows the policy decisions taken in tl®®Qs where the burden was to be
shifted to the private sector. The research ingisirthe more vocal members of it)
crticise both the total government funding amowamd the way it has been allocated.
The FRST decision processes work by a list ofitaiale criteria whose final results
can only approximatt a full analytical ranking consistent with ratiereturn studies.

Total Public Science Funding in New Zealand

Figure 1 shows the structural relationships inNZepublic science system.
According to the 1990 reforms, the roles of thedkens, operators and administrators
are clearly delineated . Government funding iscaited by several organisations
beside FRST. MoRST only has an advisory role. Tgexators or providers are the
public and private research institutes, the unitiess some government departments
and private research entities. Influential entitrethe whole system are the Crown
Research Institutes, the Association of Scienéiststhe Association of University
Teachers.

The Foundation is not the only grant giving orgah in the system. Table 3 shows
in more detail the structure of the system. Som@fpublic funding tasks have been
devolved over the years to the Royal Society ardHalth Research Council as well
as the Foundation. The role of purchase agentsevdsfined in the 1999 reforms of
goals and objectives (MORST 1999) The goals angatipg outcomes demonstrated
to providers what was expected in making applicetior funds. The 1999 statement
said that this new investment framework will regusignificant changes in the nature
and scope of the activities of purchase agents giagad/ote RS&T investments.
Purchase agents were to implement the new investinaenework by managing and
focussing their investments in ways that contridiatearget outcomes, negotiating
portfolios of RS&T programmes to contribute to eacicome and providing an



annual “strategic analysis’to the MORST

Fig 1: POLITICAL ECONOMY OF PUBLIC SCIENCE IN NZ
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One can see an agent-principal problem in that Rdhts are all based on
gualitative criteria and that priorities can vargrh agency to agency. Some of the
possible differences may have originated in thiedéht formation of each of the
science purchasers at different dates. The 1988mefsought to look forward to
future needs (the Foresight Project) and to maikestment more enabling and less
prescriptive. There had been a lot of dissatisfac@mong recipients in the 1990s as
to the directions that were being followed. It agmsethat the previous framework did
not have a transparent strategic direction andalssbeset by downstream



implications of changes in R&D investment with rejeo staffing levels and forward
planning. It is said that one in 12 application&RST were successful as compared
with one in four in the UK (Johnson 2006).

Table 3: Structure of MORST-funded Research, Sciem&Technology

POLICY ADVICE FUNDING AGENCIES MAJORUNDS PROVIDERS

Ministry of Science Royal Society of Marsden Fund  Universities
Research&Technology New Zealand Supporting Promising
Individuals Crown Research
Promoting an Institutes
Innovation Research Assns.
Culture Private Business
Health Research Health Research
Council Maori Knowledge
Supporting Promising
Individuals
Foundation for Foundation for Research for Indust
Research, Science Research, Science Technology NZ
& Technology & Technology Pre-Seed Accelerator
Fund
New Economy Research
Fund
Supporting promising
Individuals
Maori Knowledge
& Development
New Zealand Venture Venture Investment
Investment Fund Fund

Source: NZ Yearbook 2004, p.270.

Government spending on R&D is spread between \Ré¢search Science and
Technology and Vote: Education. The size of the RS&te has kept pace with
growth of GDP (Table 4). Currently if the Educati@search vote is included, the
combined votes are 0.60 per cent of GDP. The ae&&T vote has increased by 35
per cent in the last six years; with innovationdsigaining share as well as
Technology New Zealand (a grant scheme). Someesgktprovisions are for
administration like policy advice and project maaagnt, but the majority of the
named programmes (outputs in the jargon) are dlaifar public tender including
the crown research institutes.(Individual prograntreads in the table are unreliable
as there appear to be changes in the output ectadsih over the years). Vote RS&T
appears to have grown from 0.35 per cent of GD®R42 per cent from 1994-95 to
2006-07. Thus central government is financing nam@ more R&D investment
through its public good funds but its institutesl @epartments are getting a
declining share of the funds made available. Thslteen the general trend of
government policy direction since 1990.

The share of public funding that is contestableaited the Public Good Science Fund
and is administered by FRST. As Table 3 shows, Pi@&ding has declined from 85
per cent of RS&T funding over the last 10 yeargQger cent.



Table 3: Vote Research, Science&Technology: 1994/852006/7

Output Item 94/95 99/00 00/0103-04 06/07 01-07
INNOVATION +61.3
Marsden Fund - 22.8 25.8 32.8 33.9
Support for Promising Individuals - 8.5 10.7 14.6 18.3
Promoting Innovation - 3.2 3.0 2.7 4.6
Policy Advice - - 5.8 7.3 13.4
Non-specific Output Fund - 26.8 27.4 28.5 46.6
STAC - - 0.6 - -

Contract management - 8.7 0.6 0.6 20.5
Research Contracts - - 11.2 17.4 -
ENVIRONMENT - 83.4 84.0 88.6 90.2 T+
SOCIAL

Social research - 3.7 4.3 8.6 59 165
Maori Knowledge - 3.5 4.0 5.5 4.9

Health Research - 30.4 33.4 42.2 59.0
ECONOMIC

New Economy Reseach Fund - 5.6 50.8 63.9 61.621.2
Grants to Private Sector - 16.2 11.8 -

National Measurement Stds - 4.6 4.6 5.1 5.5+19.5
Technology NZ - - 24.7 44.0 47.9 +93.9
Research for Industry - 2059 1711 185.0 190.#11.4
MISCELLANEOUS

Int’l Investment Opportunities - - - 9.6
Development of Int’l Linkages - - - 3.0 2.5
Advanced Networks - - - 104

Other - - - 3.4
Technology Partnership - - - 1.9
Pre=seed Accelerator - - - 4.8 8.3

Total Vote RS&T $m 300.4 4244 4739 556.9 638.9+34.8
GDP $m 86000 108600 115000 137786500 +30.9
Vote as % of GDP 0.35 0.39 0.41 0.40 0.42

Vote Education Funding administered by the Tertiary Educatiom@uossion $267.1m

PBRF 189.7
CoREs*** 22.7
Other 54.6
Total of both Votes $906.0m
Total Votes as % of GDP 0.60

PGSF Grouping*$m 256.3 332.7 347.6 389.4 451.0%29.7

PGSFas % of RS&T 85.3 78.4 73.3 69.9 70.6

* Research for Industry, NERF, Maori, Environme®bcial, Health.

**2005-06

*** Centres of Research Excellence.

Sources: Www.morst.govt.nz/budgetstatementslorst pers com (K Orr). Not all output items etat

previous years.




Investment Strategies: 1993 to the Foresight Projéc

The Ministry of Research, Science and Technolodlyeschief scientific advisor to
the government of the day. It does not have anadip@al role. The Foundation of
Research, Science and Technology administers sieanmeh funds although it also has
a small policy role. MORST is required to provid8tatement of Intent under its
legislation setting out what the Minister seesha&sgeneral direction of science
funding for each forthcoming period. FRST then adsters a bidding round where
all the providers submit their research plans veade and decisions are reached
through a series of referees and advisory comrsitiBee priorities for investment are
thus established by MoRST and the government ienaigl form but the
administrative details fall on FRST.

From 1992, FRST administered the public good seiduod (PGSF) system which
pooled the available government funds for reseanchdevelopment (R&D) from a
number of government departméntEhe newly formed crown research institutes

(CRIs), other providers, and later the universjtiesre able to draw on these funds
provided they met the administrative criteria fabpjc good research.

FRST took over a research priority system thatliesh devised by the DSIR. The
procedure had been developed by defining a resegexida broken down by what
were called ‘output areas’. "Output areas’ groupimgre common interest research
topics like sheep production and crop producti@fithin output areas, criteria or
rules were to give guidance to final investmeniading to a Science and
Technology Expert Panel (STEP) report to MORST (l®R.992a, p.78). There
were 40 output areas originally although these Wateg compressed to 19 main
categories.

In the final report of the Panel, they raised consabout the balance of research
funding between research directly impacting on eocan performance, and research
underpinning areas on which economic activity deigendirectly (infrastructure
research, and the social and natural sciences) 8dR®92b, p.11). The report noted
that 68 per cent of PGSF funding in 1991-92 wascalied to the ‘wealth creating'
classes 1 to 19 (of the first list of output clagds@&hey stated that this class of outputs
was already well funded, but output classes 2Gbta@&e more difficult to assess
because the benefits they create are less dirdataanbe longer term. The report
recommended a shift in emphasis from both the absaiences and the production
groups to what they called the infrastructural gréautput areas 20 to 28). The
implication was that ‘underpinning’ research is mof a public good than ‘wealth
creating’ research goods.

! This administrative arrangement had first been sstggl by the 1988 Science and Technology
Committee (STAC), though it was not adopted ur@d1 (Jardine 1989, p.11)



The Panel report recommended a productive partipegitween the public and
private sector to ensure successful commerciadisati PGSF research results. It
stated that PGSF research is more likely to beesstally adopted if the research is
planned with strong user involvement and is likelyrave the greatest chance of
producing benefits to New Zealand where users heleestablished market linkages
and were performing their own resear¢he implication was that greater co-
operation and co-ordination between sectors wooihdpensate for the low level of
private sector sponsorship of research (BERL 1p9H).

The report recommended that the PGSF should conepliesuccessful private
research activities where funds are used to prostadéegic and generic research and
where there is a demonstrated need for such réseauch complementarity should
not displace private research funditige report states, or support appropriable
research The Panel therefore recommended that using@®&Hto complement
private funding ‘should be conditional @ncontinuation or enhancement of funding
from the private sector’. A practical problem whs state could complement private
sector activity without specifying whether business a big spender in that output
area or not. Re-allocating investment away from seteof output areas created the
risk that the gap would not be filled by privatdegprise In addition, the relatively
high so-called private investment in some sect@s due to the fact that the industry
research associations were arbitrarily classifetbasiness’ rather than government
even though they were all established with DSIRIseeney! The key challenge was
whether public investment could be used to triggeher private investment in a
complementary way, as well as to create conditwimsre the up-take of the results of
all science investment was enhanced.

In the MORST instructions to FRST dated July 1985é objectives are reinforced

by the Minister (MORST 1997a). The Minister notbdttthe organisational gains
made had resulted in a strong focus on small-geaiehasing of outputs, over
relatively short time frames, and within a rathgrd framework of rules and
proceduresFRST needed to develop a strategic, far-siglated pro-active strategy
for focusing on the achievement of outcomes. ‘It laé crucial to foster interactive
relationships....... in publicly funded organisasand in the private sector that
together underpin a vibrant and thriving knowledigeed society’. With respect to
encouragement of the private sector, ‘funding allmns should be managed in a way
........ that does not diminighe incentives for, or displagevestment by other funders

As the 1990s proceeded, these ministerial goale wanslated into fresh operational
procedures by a wide consultative initiative knaagrthe Foresight Project. The
Project was a consultative process which attemoteldcument a vision of a
desirable future and the strategies needed thget((MIORST website: Statement by
Minister Williamson). A new framework for establisg R&D priorities was
designed to ensure that Government’s investmentdimeimanaged in a more
enabling and less prescriptive waye new investment framework was characterised
by the identification of goals and outcomes.. Immary, the science envelope goals
identified were:

* An Innovation goal — accelerate knowledge creadintt human capital;

* An Economic goal — creation of value in new andnoved products;

* An Environmental goal — knowledge that sustainsathy environment;

* A Social goal — knowledge of the physical determisaf wellbeing.




The science envelope goals were to provide overacttion for the public investment
in RS&T. They were designed to encourage “stakehnsldnd "purchase agents’ to
seek more effective delivery of desirable outcomé® target outcomes were 14
future desired states envisaged by the Foresigi¢®rthat were cross-sectoral and
which provided a “strategic’ context for the deystient of RS&T portfolios, viz:

Wealth from new knowledge-based enterprises,
Innovative manufacturing and service enterprises,
Sustainable use of natural resources,
Wealth-creating food and fibre industries,
Future-focussed global intelligence,

Infrastructure for a knowledge society,

People with knowledge, skills and ideas,

Strong families and communities,

Maori development,

Vibrant culture and identity,

Health for all,

People living in safe and healthy environments,
Healthy, diverse and resilient ecosystems, and
New Zealand in the global biophysical environment

The existing purchase agents (FRST, Health Reds€&aencil (HRC), and the Royal
Society) would continue to purchase research "dstpusuch a way that they were
structured and grouped so that they make a coheoeftibution to the science
envelope goals. ‘Negotiation and relationship boddare critical to a stable long-
term purchasing environment, but contestability fostiering a diversity of ideas and
approaches will remain important aspects of thelmasging strategyilfid, p.14).
FRST with its responsibility for investments undeveral ‘output classes’ was
expected to organise contracts with providers uedeh of the output classes to
create portfolios of RS&T contracts that make dbatrons towards the target
outcomes

This exercise in public management clarified thalg and strategies to be followed
but changed the terminology and funding trail cdasably. The role of the purchase
agents was clarified (see below). FRST respondéuktéoresight Project with
clearer guidelines for project selection (see bgldwe Treasury outputs in Vote
RS&T required some modification (Appendix 2 in MOR$999) but the total Vote
for RS&T outputs thus defined did not increase radik as the earlier GDP ratios
guoted demonstrated.

Balancing Objectives: Scientists’ View of Strategeat this time

An interesting question in strategy setting is vehier set the emphasis on different
aspects of the science process itself as compatkedhe Foresight consultation. This
is sometimes summarised under the headings “fundathand "applied’ science but
| find recent stress on “discovery’ “developménhicommercialisation’ to be more
instructive (Jordan and Atkinson 2003). They statt the proposition that there is a
need to produce approximately ten to twenty disgesen order to select one
attractive one to take through development; thatcthsts of development are ten
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times the cost of discovery and that commerciatsatosts may be ten times those of
development in the NZ situation. However, in NZghiege, the development phase is
seldom publicly funded because it has no obvioleabée value. The challenge is to
find development funding that will not distort sdies on either side of the
continuous spectrum of development and commeratais "If this is adopted as a
driving principle i.e. supporting development with@lraining discovery or

misleading commercialisation, then NZ must invasR&D appropriately and

balance the spectrum correctly. Obtaining the rigihstment in the specrum parts
must somehow be coordinated across the publictendrivate sector funding
mechanismsibid).

Applying this to the CRI situation, it means thagre is a conflict between the
provisions of their Act to be financially viablecthe requirement to benefit NZ
through science infrastructure and research oufjdre is no provision for CRIs to
fund development. And PGSF does not support itgefftly. But government and
the private sector believe CRIs have such a dexwsop function. If money is taken
from discovery, the infrastructure is run down a&avéntually the discovery stock is
run down too. There is a parallel story in term$adled bids to PGSF. Science
personnel are lost to the system and capacityeidain types of research is run down
which in turn weakens the capacity of a CRI tofoidfunds in the future. The official
response to this argument, as stated by FRST beddhat the CRI system was
supposed to adjust to new funding circumstancesitir amalgamation, cooperation
with other providers and seeking other funding.sTtmas clearly proved difficult
although the CRI funding story (outlined below)itates there has been a large shift
in total CRI funding away from PGSF projects. To tine seems like a lack of
signals at crucial times when the new funding sysieas being introduced.

Project selection by strategies and house rules

The purchasing agents have to rank the bids foligrésearch funds. For example,
FRST receives Ministerial Directions from time tmé¢ as to how they are to
administer funds made available under a partidB@arernment approved programme.
In addition they would be in a position to develause rules of their own to guide
their staff. These administrative decisions woelguire an information base, skilled
staff and evaluators which an organisation like FR&ould have in place. The whole
process uses the languageuoblic managememtlanningand identifies outcomes,
outputs and research portfolios in its documermntatio

There were 4 goals and 14 target outcomes in 188%ector strategies that support
them which were to be used as a starting poindéveloping research portfolios of
contracted outputs within the Vote RS&T. (MoRS B3R Each portfolio was to be
designed to make an effective contribution towdingsrelevant target outcome. As a
first step, purchase agents were to map theiriegigtvestments across to the target
outcomes. Portfolio design was to be the respaditgibif the purchase agents
managing Vote RS&T investments - FRST, HRC and RSN FRST, for example,
current practice is for a strategy group to deteengjuestions within portfolios which
are then made available as Requests for Bids (RFB®) portfolio is essentially an
internal construction or grouping device for sejtiresearch questions in an
appropriate context (S Campbell, FR®&rs.con). In the FRST section below there
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is a discussion of how FRST defined their strategjectives following the Foresight
project.

As an example, FRST has an “output class’ calkskarch for industry’ a $205m
research programme in 2004. The outcome or gaglrgas stated as “public good
research, science and technology thateases the competitivenesfsNew Zealand
industries and sectors’ (MORST 2004). The “outpiagishtified are:

- "Research whose primary objective is to advdood and fibre-based industries
and related sectors through innovation. Researdfopos will lead to new products,
processes and services that enhance the competisv@f these industries and
sectors;

- Research whose primary objective is to advanasufacturing and services
industriesand sectors through innovation. Assists manufaxguand services
industries and sectors to innovate, and includesareh on the broad factors affecting
business and economic life;

- Research for the developmentmifrastructureto underpin economic development.
Assists infrastructure services , such as commtiait® energy, water and waste, to
innovate cost-effectively. It also includes resbasn New Zealand’s mineral wealth
and understanding of, and responses to risks faoedNew Zealand’s physical
hazards; and

- Research consortia to facilitate public/priviegsearctpartnershipgshat provide
early user engagement and increase private ineestim New Zealand . Research
investment will be made through user-led reseaotisartia in partnership with
research providers'.

The Government then provides in the Direction adeson of the rules it would
expect in administering the programme: "As it ingethe Foundation will give
priority to portfolios of research that meet thédwing criteria:

- scientific and technological quality;

- potential benefit to New Zealand through innawat

- contribution to boosting competitiveness of Negaland industries and sectors; or
contribution to developing a robust infrastructtoeinderpin economic development;
- clearly defined partnerships and pathways to @mantation of the research
outcomes; and

- potential to build scientific and technologicalpability and to increase the level of
innovation within user groups’.(ibid).

There are a wide number of such outputs spreaddeetihe four goals (some of
which are shown in Table 3). There is thus a hamaof outcomes, outputs and
approved research portfolios. There is no spegigation of rates of return to the
nation except for the instruction to take accafnpotential benefit to New Zealand
through innovatior?. One output class is concerned with the developmie
infrastructure which also includes an understandingnd response to risks faced
from New Zealand’s physical hazards. At this letleére is no specific indication of
the risks or uncertainty that the proposed reseasgstments posess. There is thus a

2 There is an explanatory memo on the MoRST webBiémefit to New Zealand: Principles for
Publicly Funded RS&T” which spells out a broad d#ifon of the nature of the benefits expected.
They comprise the total economic, social and emvitental benefits that accrue to NZ residents from
the creation and application of new knowledge gateerby RS&T. The public sector should not
subsidise RS&T that the private sector or otherslavor should do anyway but it may add to it.
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weak emphasis on economic criteria in favour datstyic rules suitable for use at
administrative levefs In the FRST discussion below there is a recogmidf the risk
to funders of investments not reaching their declgrotential.

If a financial risk analysis is not possible in thicumstances, then presumably a
social optimum might be achieved by way of experhmittees and house rules? It
would then be possible to talk about the aggreggection and choice of projects
providing the best social rate of return. Howevee, agricultural research interests
indicate that they have the view that their prigd@ve been discriminated against
throughout the process and export sector outcomes lbeen ignored. Some possible
reasons for this are discussed at the end of ttmsen agricultural R&D.

The FRST framework

This section summarises FRST’s portfolio investnstrategy and grouping of
portfolios, generic instructions for advisory greuand expert advisors and treatment
of research bids. The Foundation 2006 investmeamémwork comprises 18 distinct
investment portfolios grouped within five funds bl@5). The NERF group supports
researcher-led innovation aimed at developing aipaénd knowledge in new areas
or applications where new industries are emergingebto emerge, in order to
underpin new high-technology business opportuniliée focus of the research is on
targeted-basic research and human capital thatmdérpin new enterprises and new
sectors. Research for Industry group focuses aarel that will help sustain the
value of current industries, add value through newnproved products, processes
and services and to a lesser extent, create newdssses. The ERF supports public
good research, science and technology that enh#imeesmderstanding and
management of “our environment’. The SRF suppaitdigpgood research that
improves societal wellbeing and the MKDRF supptresdevelopment of research
capability and knowledge for the benefit of MaarddNew Zealand (FRST website).

Table 5: FRST Investment Portfolios 2006

New Economy Research Fund

# Technologies to leverage NZ ‘s strengths
# Creating opportunities through new physical tecbgas
# Future human technologies

Research for Industry Fund

Production, quality and assurance

Sustainable production systems

Niche biological products and services

Innovation foods

High value manufacturing processes, productseaterials
Optimizing physical resource use and infrastmecservices
Resilient infrastructure and communities

HEHEFHEHFHHR

3 A comparision would be an investment company byigind selling shares on the stockmarket where
future earnings on company shares are unknownleast uncertain and a strategy has to be in place
for dealers to follow. It follows that good managent would require that the selection of high netur
but risky investments is balanced by investmentswér return but lower risk.
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# Building knowledge intensive service industries
# Sustaining NZ's economic and technological depedent

Environmental Research Fund

# Resilient, functioning and restored natural gstesns

# Maintaining environmental integrity for sustai@resource use
# Building sustainable cities and settlements

# Understanding and adapting to global environalesttange.

Social Investmment Research Fund
# Building an inclusive society

Maori Knowledge and Development Research Fund
# Te Tipu Te Wananga

Source: FRST website.

Taking the primary production and sustainabilityastment portfolio for 2006/07,
the FRST file states that $18.8m per annum is abklfor investing in Production,
Quality and Assurance, and $2.3m is available f@mt&nable Production Systems.
Funds will be invested using a mix of contestatd negotiation processes. The
contestable process will be held in two stagesamimitial concept phase followed by
a full proposal phase for selected concepts in 20@62007. The Foundation has
contacted research organisations with contractsatieeeligible for negotiation in the
2006/07 investment round inviting them to enterategion. The Foundation uses a
range of expert advisors to help assess concegtgraposals for investment. These
advisors make recommendation to the Foundatioa afat to invest in. Members of
advisory groups are posted on the Net (FRST wgbsite

In another file, FRST sets out generic guidelirmsaflvisory groups and other expert
advisors (FRST website). Groups are instructeddakeroncensus decisions on
assessment of individual proposals against requiiéetia; to recommend
investments to the Foundation and advise on risllsappropriate mitigations; and to
rank the proposals before them. Advisory groupssatected to ensure a balance of
experience and skills. They are to score prop@sgmst established criteria. They
are to incorporate the views of expert reviewergmgtihese are not members of the
panel and take collective ownership of the Advisgmyup recommendations and the
processes used. Information should be made avaitbieedback to applicants.

This summary indicates that the process is higlllysparent and has built-in criteria
for independent assessment of proposals. The assesis clearly qualitative and not
guantitative in nature. It seems that investmenie®available are set in advance
and hence are going to be important in settingd$ugaing to different portfolios.
Summing up recommendations across portfolios wiighabout some form of
highest social return possible depending on th&lrallocation of investment funds
to portfolios.
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Is Optimization Possible?

The alternative to house rules for project selecisosome sort of ranking based on
estimated internal rates of return or other sultititriteria. | look at performance-
based funding as employed in the NZ universities,dture outputs as suggested by
CCMAU, and the few available studies of future inté rates of return.

Hazledine and Kurniawan (2005) report a study t€iehcy in New Zealand
universities using the Performance Based Reseancti PBRF) administered by the
the Tertiary Education Commission. In this casegthe authors have data on
performance ranking of individuals and campusesaasdciated costs of research
and teaching which form the basis of a productinigasure comparable between
universities. Such a model would permit administrmto deduce where the PBRF
would be best spent among subject areas and tinstisu Is this the kind of model
that FRST should have in mind?

The process of measuring research performancaééd@03 PBRF round was based
on:

# scores for each of more 8000 academics in the argversities (and some
polytechnics and colleges);

# scores were produced by 12 “peer review pane#dirdy with subsets of academics
divided inti 41 subject areas;

# scores covered research performance over 6 (E29%-2002);

# scores were weighted aggregates of 3 scoresdbracademic ‘research output’
(70%), "peer esteem’ (15%), and “contribution seegch environment’ (15%).

# results were shown publicly only at the subjeetand total institution level (ie
not for individual staff);

# funding is based only on total institution scdreid, p.156).

The authors arrive at a university level rankingdzhon total PBRF score per eligible
staff member. Auckland University is at the toptué Table.

As a measure of the universities’ teaching outpetauthors devised a weighted
measure "Arts equivalent * FTEs. This is to overedhe higher costs of teaching
science and medicine. For each subject, FTE gfemtsgovernment are added to to
the fee payable by a student to get an estimagterasubject or per faculty teaching
cost. These were then weighted by the ratio othi@gccosts to Arts teaching costs to
obtain total arts-equivalent FTEs cost. For thaltobsts of achieving the teaching
and research outputs the authors use each unygtsital revenue in 2002 from
government funding, student fees, research ancesttencome. As non-profit
institutions revenues from teaching and researtites are an appropriate measure
of total resources used. Two productivity measuesslt (Table 6 and Fig 2):

PBRF score per $million revenue (costhd
Arts Equivalent EFTs per $million revenue.
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Table 6: Productivity Measures for the Universities

University PBRFscore/$m EFTs / $m
Auckland 13.98 85.8
Waikato 11.28 87.3
Massey 9.67 83.0
Victoria 14.00 107.3
Canterbury 17.14 105.1
Lincoln 11.87 91.1
Otago 14.41 86.6

Ak University Technology 3.23 140.6

Source: Hazledene and Kurniawan (2005)

Fig 2: University Productivity
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The authors then explore the possibilities of teealting funds between universities.
The gains from re-allocation are stated to be maideBut the study did bring out
that funding universities on an FTE basis alonearfi on seats’) discriminated
against high research universities (as compargdwsth polytechnics). Under the
pre-PBRF scheme, universities were funded prinlgiisdm student fees, partly paid
by the government, and also through externally éghetsearch grants. Low research
outputs were not recognised. If enrolments fellyegoment grants decreased. The
PBRF system recognised research outputs and putgbharch universities on a more
even footing with the teaching institutions.

BackgroundBoston (2006) notes that tfermal reasons for introducing PBRF was
increasing knowledge and understanding, increabimguality of degree and
postgraduate teaching and increasing the levieh@iviedge transfer.. Tharimary
motivation driving those in the tertiary educatsector who advocated its
introduction was to find a politically acceptableans of securing additional public
resources for New Zealand’s universities and ineamer that would help protect, if
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not increase, the degree of institutional and sattbfferentiation, together with the
accountability of tertiary education organisati¢hEOSs).

According to the NZ Yearbook (1993), the presestay of funding tertiary
institutions was introduced in 1991. The EFTS sysfiends tertiary institutions

bulk according to the number of students and the ceursese students are taking.
The EFTS subsidies differ substantially acrossestibj based presumably on
teaching cost differentials (Hazledine and Kurnia\2805). Polytechnics, colleges of
education and universities receive state subsidrethe number of equivalent full-
time students in each of the course cost categatiir institution These funded
places are provided by the government in advantieedfunding year. The funding is
inclusive of capital works. There is additionaldsat funding called Study Right,
which pays an additional tuition subsidy for thesigible.

The EFTS funding system abolished detailed cedtraision-making about levels of
staffing, operating grants, and capital works mtgeThese responsibilities were
transferred to the institutions themselves. Acaugdo NZYB in 1991 there were 25
polytechnics, 5 colleges of education, and 7 usitginstitutions. There are a certain
number of private training establishments also ceddy the EFTS system.

Basically, the system of funding of all post-secanydeducation in New Zealand
introduced in 1991 tended to discriminate agaieséarch activities. Education grants
were paid on the basis of students enrolled, cdwsmurse, suitably weighted for
heavier cost courses. This system favoured noreusity institutions over university
institutions and “teaching’ universities (and démpants) over research-oriented
universities and departments. Boston notes thamgltihe 1990s the undifferentited
nature of the tertiary funding system, coupled witppropriate tuition subsidies,
and a relatively lighthanded regulatory framewasktcibuted to a relatively rapid
expansion of degree programmes outside the urtyysesctor, especially in subject
areas where the tuition subsidies were relatigelyerous compared to the costs of
provision (eg commerce subjects). This reduceadipacity of the universities to
subsidise those courses for which the tuition feexe inadequate (eg in the
sciences) and their capacity to encourage reseatohty. Out of these concerns
came the move to devise a new system for the fgnofimesearch based on periodic
assessments of research quality. This would ertbatelegree providers undertaking
research of high quality received funding whilege producing little or no research
were unable to access the new funds. These arramgemvould thus preserve the
traditional role of the full universities ("diffemgation’) and make them less
dependent on enrolments for funding.

It should be emphasised that the PBRF scoring systdps determine the allocation
from the total appropriation for TEOs to individuastitutions. The allocation

formula is based on qualifying staff numbers inrestitution weighted by a quality
rating, a subject weighting and an FTE componer¥{&hewski, TECpers con

The institutions themselves have devolved respditgitor allocating the funds
received to departments and/or research topicsk@Ba&k Mischewski 2006).. Thus
the PBRF system described above is not a format béagroject selection but a
funding mechanism that reflect quality of reseaezhjanced degree completions and
external research income.
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Discussion:Can we visualise how a possible ranking schemedwvaltk for
applications for public good R&D funds? The key Wbhe to find an equivalent
measure to PBRF scores. Do peer reviews employ&RISf and other purchase
agents produce quantitative scoring data? Coulticamps be required to submit
estimates of the implications of their projectspatential national benefits? How
does one measure national benefits?. As the semioneasurement of R&D returns
shows, there is not a strong relationship betwe2b Rvestment and industry
returns. The measures available are too aggregatee one hand, and too uncertain
in the timing of their impact, on the other. Onggestion made before in this context
is to start assessment at the micro or project Eve build more aggregate results
from a sampling or a survey basis?. FRST wouldtess answer that their
methodology encompasses all of these points.

Measuring CRI performance

Jordan and Atkinson (2003) emphasise the roleswosiery in the science system and
guestion whether CRIs are maintaining this aspetttesr work under the funding
system prevailing at that time? As a measure dbpeance, they suggest, apparently
in agreement with CCMAU, that a meaningful and pamable benchmark is
international journal publication 1993-2002. Thisalso assessing research at an
institutional level and not at a project level.

This is shown as Table 1 in their text and in s@aes includes both NZ journals and
international journals.. The record is not entirebynplete back to 1993 but it does
give some possible tends. The authors say "WethatéAgResearch over ten years
showed an increment in total journal publicatidng, the number of papers in
international journals indicating competitive swe, was near static, despite large
revenue increases (56%) over this time. HortRebkedittnot report international
publication separately for most of this time bhbwed a precipitous decline in totals
and at best a static result for international mabions for the last 3 years while
revenue increased 24%. The publication outputRbrwas spiky but near static in
totals (revenue 54%).GNS was up and down (reve@&e and NIWA had a flat

total of intenational publications in the last fou@ars (revenue 127%). FRI showed
some incease over 4 years (revenue 38%). Theyuwaadihis is not a record of
international accomplishment in science which mighexpected of apparently
healthily growing science institutions. Has theeei a diversion of resources?’

The Foundation Responds

In 2003, the Association of Scientigisblished a series of papers covering allocation
and sharing procedures in the science system (NZ8@&(2-3)). Among the essays

is a perceptive contribution by FRST staff membeklison (ibid, pp.84-87). The
author enlarges upon the Foundation’s core respiitiss.

His contention is that the performance of the sysas a whole could be lifted
through changes in, and improved clarity of, rptesponsibilites and
accountabilities. When decisions are made in tleng/places, within the RS&T
system, there is likely to be an associated faitarexecute actions. Decisions need
to be made by those closest to the information veimal have the incentives to
perform. This requires an understanding of the cetenies and comparative
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strength of key players in the system. FRST corepmiencies support its ability to
develop strategic research directions, run investprocesses of integrity, provide
performance incentives for research providers avisa Government on investment
priorities.

He notes that while research papers and interredtemaboration had risen in recent
years, strategic partnerships between researchdersuwemained modest,
engagement with research users was typically @oa public science providers
produced a relatively small output of codifed itgefual property. There was the
impression that there may not have been largeepdi benefits for the economy
from Government RS&T investment. Recent changélse®ystem still raised
concerns over the uncertainty inherent in the sysfidhey occur in the context of low
salaries for scientists relative to similar profesal groups, and a perception of a lack
of career development opportunities, reflectedudent career choices.

FRST saw its task as meeting the Minister’'s 200@dion concerning more focus on
pure ideas, driving innovation through strengthecegohbility, and generating
investment to extract greater commercial value (&da 2003). It was up to science
providers to develop the culture, skills and markédtionships to bring this about.
FRST’s task/role was to improve performance byirsgptong-term research
directions and managing associated capabilities.

In terms of the Foresight project, the Foundatmddd 120 Foresight Strategies
developed by sector groups into 25 Strategic Plast@utlines, dissociating end-user
groups from the final product. Foresight directiovexe then diluted through the use
of 72 portfolios through which the Foundation ineesfunds. The strategic role of
the Foundation was to initiate a continuous incnet@eprocess of setting and revising
RS&T directions, which could adapt and adjust targing opportunities and future
outlook. Purchase agents had comparative informatitvantages and were best
placed to manage continuous priority setting pgees within policy parameters set
by government (Allisonop cif). However, FRST would never glean the RS&T
expertise, market knowledge and relationships teld@ strategies to make specific
bets on specific platforms for future research. Fhandation should set clear but
high-level objectives, such as increasing the vafugS&T-based exports, use
effective proposal selection criteria, and theredethe winners that emerge from
largely bottom-up processes as discussed earlier.

The role of the science providers in the publideyswould be to provide increased
and balanced capability to meet policy directivaspublic research. In the case of
redundancies, research contracts exist betweguuticbaser and the research
organisations — not the research team. A key roleamagement is to ensure that
exposure to risk does not fall unfairly on thewdders of a few. " Teams might as well
contacr directly with with FRST. Indeed the old &ddnding trail was ale facto

form of such a contract, and some researchershanag seen FRST as their
employer!(authors exclamation mark). Providers iawe to manage their exposure
to risk, although FRST does assist with makingdalif transitions that result from
changes in its investmentyg cit).

This Foundation view of the world, in 2003, thues®oRST as an advisory body to
Ministers on the parameters governing priorityiegtprocesses administered by the
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purchase agents; purchase agents operate increéraedteontinual priority setting
processes in accordnce with these parameterspsuameters would include
expectations relating to the management of naticaadbilities concerning science
infrastructure, and purchase agents design investpmecesses to devolve decision-
making to providers where there are appropraiatentives to perform and adequate
measures for accountabilitg cit).

Now this is a clear statement of departmental nesipdity and roles related to earlier
discussion of the whole RS&T system. The key operatare the portfolio strategies
which are presumably not unlike the strategiesepietrlier for ‘research for
industry’. Bureaucratic processes are still requigeselect investments and to
balance the different requirement laid down by goreent. Who is to judge whether
the resulting portfolio selection (in the financsgnse) in any one year is anywhere
near a social optimum?

Measurement of the rate of return on R&D Investment

Lillis (2006) points out that assessing the conititn of R&D to sectoral and
national outcomes is most difficult, and disaggteggthe contribution of R&D from
those of many other inputs presents a particulallerge.He notes there is an
ongoing international debate concerning the optinnole for governments in funding
research, and in many nations the government ésisgbrimarily to address market
failure, supporting long-term research that thegte sector either cannot afford or
from which short-term profit cannot be derivedsldiebatable whether having a high
proportion of scientists in the workforce underpiastrong economy, or whether a
strong economy provides the means for more peopagage in blue-skies scientific
work?.

When evaluating R&D outcomes, issues of causatityattribution (of outcomes to
particular research investments) arise frequehtlpractice, he says we face great
challenges in demonstrating that particular outco(eg rise in GDP, increase in
sector sales) arise because of particular res@arebtments. He notes Hemlin
(1999) states that there are no reliable methmdadsessing direct causality between
public funded research and productivity. He nttes it is usually easier to assess
causality at the level of the firm or industry nhet sector or national level.

Econometric studies in NZ employ industry net otimuSolow type measures of net
productivity as the dependent variable. Regressaoaspecified that include capital
and labour (in the first case) and measures okstotR&D knowledge. The latter
are defined as depreciating assets that are addsdexpenditures on R&D but also
subtracted from as the ideas lose relevancectinamon to separate stocks derived
from public funds and those generated by privatel$u The scope of these studies is
limited by a lack of data on investment in R&D la¢ industry level. This is important
as each higher level of aggregation obscures thsilfle underlying responses to
R&D carried out.

So far these studies have identified positive i@tships between net output (after a
period) and private R&D investment in the totalrked sector and in agriculture,
processing, and services. For public R&D investntieeite is negative relationship for
the total market sector and the agriculture, foyeshanufacturing, and transport
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sectors. Translated into rates of return on pagsiment in private R&D these results
indicate returns on investment varying from 12 gt (market sector) to 68 per cent
(agriculture)(Johnson 1999).

Earlier studies have included a study by Scobietaraleens of the agriculture sector
where fairly clear records of research and extenggpenditure had been kept
(Scobie&Eveleens 1986). This study related R&D exiieire to a total productivity
ratio (gross return/total input) for the sectorvdnarom the work of B.P. Philpott
(1969). The Scobie and Eveleens study of agricilfanoductivity from 1926 to 1984
used a model in which the observed level of totatipctivity in agriculture in each
year was dependent on:

# the weather conditions (as measured by an inflsegilomoisture deficits) in the
previous year,;

# the level of spending on extension services;

# the number of graduates and diplomats trainékdaragricultural sciences
(including horticulture, veterinary science, foedhnology) over the past 15 years;
# the economic conditions of the agricultural se¢as measured by the annual
deviation of net farm income from its long termnidg and

# the real spending on agricultural research ihybar, and in each of the preceding
years (up to 30 years earlier).

The results showed that, on average, researchgesalslowly incorporated [in the
case of livestock farming] into practice and theipact on productivity increased
reaching a peak after 11 years and finally taibffcafter a total of 23 years. In terms
of research expenditure alone [i.e. holding otlegtables constant], $1m of research
expenditure generated total benefits of $8.5m twefollowing 23 years, giving an
internal rate of return of 30 pesnt.

Cost-benefit Studies

Table 7 shows the results of cost-benefit studiea project basis undertaken by
FRST and HortResearch. While these may be possibbcessful’ projects, they
have longer track records that permit evaluatidre fiesults are generally very
favourable. It is not clear to me whether the méthogy is always the same in each
case study. There is a need to be clear aboutt@nigturns and social returns to
investment and whether national income conventamadeing observed. The point of
these results is that they are concrete evidentteeaiational benefit from research
investment and that they do away with unwarrantéatism that research does not
pay off.
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Table 7: Foundation and HortResearch Cost-benefittadies

Subject Authors Methodology Results
FRST
1. Possum Control Outcome Management  Public Gooatjman IRR 28%
Landcare Services (M Rosevear)  Economic agembsgain
or lose'.
2. Mobile Radio Network Infometrics Qualitativesassment No IRR
Development Private costs and benefits Br@t2:1

Tait Electronics

3. Post-Harvest Treatment NZIER Developer'spmatve IRR 30%
of Carrots (C Nixon) Private viewpoint? B/Z5:1
Plygers (Developer)

4. Vitamin B12 Deficiency NZIER Social cost béhe IRR 41%
Remedy (M Cox) “Large and diverse economic  /C BO:1
Ag Research benefits'

5. Speedwell Cattle Vaccine N/A N/A

N/A
(forthcoming)

HortResearch

a. Zespri Gold Kiwifruit MARTECH/NZIER Comparisionith next IRR 10%

best land use NPV $28m

b. Zespri Growing System ditto ditto IRR 47%

NPV $196m

c. Jazz Apple Cultivar ditto ditto IRR 13%

NPV $3m.
d. Pests on Export Apples ditto ditto IRR 43&
NPV 17m
e. Hop Research ditto ditto IRR 8%
NPV $5m.
f. Blueberry cultivar ditto ditto IRR 19%
NPV 0.5m.

g. Asparagus ditto ditto IRR 53%

Development NPV $2.1m.

Source: www.frst.govt.nz/evaluatign www.growingfutures.com/casestudies).

Under-Investment in Agricultural R&D

In the years up to 1999, public good science eff@as categorised by ‘industry
output areas’, defined as areas where major béaedis were locatéd Total public
good funding of investment proposals was publishgdrms of these classifications.
Of the 19 “output areas’, four could be clearlysslied as “agricultural research’;

* Output areas were categories used by the DSIR forithe reforms. They reflected earlier attempts t
identify goals and objectives for the science oiggtions by subject matter. Currently statistical
material is set out by socio-economic objectivéd sareflect the purpose of research (MoRST 2006).
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namely animal research, dairy research, forageceb, and horticultural crops
research (Table 8). The extent of the subtle shiitnding over the years from 1993
to 1999 by the contestable funding system can ée isethe decline in agricultural
research outputs’ share of public good funding f@Brper cent to 42 per cent, with
only dairy research actually bettering its shareesburces. This data was
discontinued after 1999. It should be noted thatahove output areas’ do not
exactly follow the same boundaries as those ofdkearch institutes, and also include
private providers and the universities (i.e. atessful applicants for public funds in
these categories).

Table 8: Trends in agricultural output areas’ share of public good funding (%)
March yrs  Animal Res Dairy Res Forage/Crop Horticulture  Total
1993-94 15.0 3.1 8.5 19.9 46.5
1999-00 12.4 4.7 7.2 17.3 41.6
Source: Johnsoret al (2006).

The agricultural CRIs also received a diminishihgre of the the total public good
funds made available through the contestable bgdpincess (Table 9). In the long
run, there has been a gradual shift from publidiiog to private funding of CRIs.
From 1993 to 2004, non-governmental funding roeenfB7 percent of total revenue
to 54 per cent across all institutes (Johnsoral 2006). Of these total funds, the
agricultural CRIs’ share fell slightly from 55 peent to 52 per cent. Their share of
public good funds fell from 59 per cent to 50 petceand as a result of these two
trends, agricultural public good funding fell fro3@ per cent of all funding to 23 per
cent. This confirms the trends shown up in thepouareas’ analysis in Table 8.

Table 9: Trends in the share of R&D resources devetl to agricultural research
institutes (%).

March yr  Agr share of total Agr share of pubic Agr public good funding
CRI funding good funding to CRIsas share of all CRI funding

1993-94 54.7 58.9 36.9
2004-05 51.9 50.1 23.0
Source: Johnsoret al (2006)

This scenario is the result of the cumulative @¢ftdd~RST administrative processes
rather than a deliberate government policy insibuctCRIs were instructed to find
alternative sources of income, administrators ve@liceto involve the private sector to
a greater extent. Private sector assistance wasdgrgd and funds made available.
"Agriculture’ was suspect because it had previotstgived the greatest public
support for many years. However, there is a lackvidence to demonstrate whether
the new allocation of funds is a better outcoma thavas was previously. Reasons
for the decline in agricultural shares of publigeastment in R&D include:
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* a common belief that agriculture is an ‘old indystind support should be
going to ‘new’ industries;

» the move from production output area goals to beogadals;

» constraints on public funding;

* the movement away from public providers of appraiple (profit-earning)
research;

» a shift away from output areas where public goottlfng was ‘too dominant’:

» the desire for ‘complementary’ or supporting furglto the private sector;

* the ‘crowding out’ belief held in some circles (gomment activity taking over
private sector roles); and

» the possible over-application of ‘market failurdiebry (too much public
support for areas of under-investment).

The science reforms were carried out after theegowent management reforms of
the 1980s. Prior to the election of the Labour Goreent in 1984, government policy
for development had been oriented around expousimes. This owed its
antecedents to the 1963 Agricultural Developmentf@ence which had focussed on
improving the national balance of payments defisiter the 1985 devaluation and
the floating of the exchange rate Finance MiniBteuglas had stated that exports no
longer matter. Thus the science reforms came imwine export imperative was no
longer operating and other reasons had to be sdaigjutstifying higher expenditure
on public R&D. Now MoRST (2006b) have publishetthimk piece by one of its

staff that re-echoes the earlier export paradigencéhcludes "Primary sector outputs
should be seen not just as commodities but insteadasingly as the sophisicated
products of world quality R&D. We should emphagiseductivity and added value
to our existing comparative advantages througimgthening and extending primary
sector innovation. Enormous potential remains tbradre value and build market
demand for existing and new primary-sourced pra&iud/elcome aboard MoRST.

New developments in funding policy

The planning system had been criticised for geftsmgriorities wrong, for lack of
transparency and for the ucertainty with regarfiitore support from public funds.
Bidders for public good funds complained aboutghert-term cycles of research
planning the contestable system encourag&dcientist was quoted as saying

‘the key issue is uncertainty. Once you put inradfag application you don’t know for nine
months whether or not you are going to be succkddfat makes it difficult to plan ahead'.

The research establishment was used to long plgimanzons under the old system
and were able to divert resources to new area®utithpsetting staff security of
tenure. Under the contestable system, some welbkstted projects had to be
curtailed and specialist staff diverted to othexjg@ects. However, government was
slow to respond to requests to modify the contéstsystem of allocating public
resources.

The Association of Scientisexpressed the view that there had been inefficient
management of RS&T resources (Campbell, Lillis @netve, 2005).

® A reviewer notes that in NZ a researcher canebqoebe successful with one in every twelve
research proposals that he or she submits. In ihetlis one in every four proposals.
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Inefficient management leads to excessive trarmactists on research institutions through
the proliferation of funding instruments, alongwéxcessively expensive bidding processes
and reporting requirements, in tandem with excessse of contestability, over-prescription
of research and inadequate funding for excelldvased curiosity-driven research; lack of
clear strategic planning and transparent fundidgyaround key research areas, thus
reducing the ability of research organisationglém for the future and fund equipment
adequately.

It became clear that there was a need to replawe telhm contestable funding and
move toward longer term commitment of resourcaadwvidual research providers to
plan their own priorities. The agricultural resdacommunity in particular has been
increan?ingly vocal on the role it wished to playlanitical of the old contestable fund
system.

The Minister for RS&T announced that it was nowdifor less contestability and

more annual ‘devolved allocations’ to CRI5-Research institutes needed sustainable
funding to be able to maintain core competendieance capital works, new
equipment and address the loss of researchersnalnitity to recruit young

scientists:.

‘Contestability is not completely the wrong answeegcause it drives innovation, but it went
to extremes’.

He noted that previously the aim of science patiag been to reduce funding of
research of benefit to industry from the publicgajrequiring industries and
producers to contribute directly to appropriatev@n research institute research
programmes. He also indicated it was time CRI b®arere given more of the
discretionary roles they were set up for, instefath® funding bodies making all the
key decisions

The Minister stated that the government would car@ito sustain strong investment
in RS&T, particularly on people and resources. i@ Capability Fund wilteplace
the former Non-Science Outputs Fund (NSOF), tesais¢ CRIs to maintain core
capabilities.

In a later statement (Morst 200§pvernment confirmed that it had moved away from
the competitive bidding model for R&D funding towlanore long term arrangements
with the science providers. Government neededeto gp from simplistigublic
choicetheory models of the 1990s. The needs of thesitng were: long-term
sustainable investment; a stable funding envirortpsaipport for high performers; a
clear and purposeful R&D agenda; enhanced oppdiearior collaboration,

networking and technology transfer; and RS&T tkatalued, trusted and supported
by New Zealanders.

The aim was to provide a clear understanding ¢itatiresponsibilities of players in
an RS&T system with a focus on core capabilities teliver benefit to New Zealand
so research organisations can manage better foiptaple and future research

® Devine (2003) observes that the persistent dissgmbice of the NZ Association of Scientists and
the Institute of Agricultural Science contributeanore human face to the reforms.
" Sustaining Strong Investment: Excellence in Knogéeshd Innovation(www.morst.govt.nz)
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priorities. Alongside the multi-year budget packagene-off statement would be
developed on the obligations and expectationsdotoss. A series of RS&T
directions or roadmaps for key science areas woelldeveloped with relevant groups
of stakeholders, key users and research orgamsafldvere would be increased
emphasis on collaboration and networking (ibid).

This re-orientation of policy is reflected in FRSKtatement of intent dated April
2005 (FRST 2005a). ‘To support the Governmentasgies and address the
Minister’s challenges FRST’s strategy focuses on:

* investing in areas that will help achieve measw#diget outcomes where
RS&T can make a real difference in improving wealtil wellbeing;

* investing in a manner that encourages improvedpednce in achieving
these outcomes including greater devolution ofsi@e making to RS&T
providers;

» evaluating and bench marking performance to suppaking the right
investment choices to reinforce and reward gootbpeance;

* enhancing the Foundation’s role as facilitatormfraiegrated and responsive
innovation system'.

In a document about investment signals and reqémspsoposals on the website
(FRST 2005b), the Foundation outlines how it wahdle investment proposals for
the round starting in July 2007. FRST notes thatMinister wishes to bring greater
stability into the funding environment. This wilivolve reducing contestability in the
system by devolving funding and detailed decisi@kimg to research organisations
although some portfolios funds will be releasedifeestment through fully
contestable project rounds. FRST interprets thiswastmenthat is narrower and
deeper

In summary, the short term system of bidding roupdsject by project, was to be
superceded by a system of longer term block gthatsdevolve project choice on the
research providers. Control passes back to the @Rlother providers who will have
prepare their longer term strategies for FRST styuThere does not appear to be, as
yet, a concomitant increase in the government fatBS&T, so the future directions
of research may well involve more of the same. Alke future of agricultural public
research funding lies with the FRST and not witn @RIs. As will be seen below, a
fresh approach needs to be developed that establisb primacy of agricultural
research and the reasons for it.

Dividing the Cake: A view on negotiated funding

In an unpublished paper, Quigley (2006) comparesuhding of the CRIs with that
of the universities. "Each year the New Zealand€&mwient makes direct
investments in scientific research of around $780am. To ensure the best return to
that investment of public funds, the different edion mechanisms rely to a
considerable extent on competitive bids for thalakbe funds, and on rigorous
scientific assessment of those bids. Thus, tledattion of a “negotiated investment
pathway” by the Foundation for Research, ScienceTathnology (FRST)
represents a substantial change to public policy fubstantial part of this
investment in scientific research. Negotiated streent will remove 30 percent of
funding from FRST contestable pools, and may renasveuch as 50 percent of
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contestable funds in the medium t&rriThe objective of the policy change is to halt
the reductionin the share of FRST funding being allocated tov@r Research
Institutes (CRIs). Reflecting this objective, akhall FRST contracts eligible to enter
the negotiated pathwagre with CRIs even though the value of outstan@iRGT
contracts held by CRIs is only around 50 percenbtad investment.

"The debate around this funding change has be@emotig, but of greatest interest
from the perspective of science policy has beerclidgwr articulation of two views
about why it is important to retain funding in CRIBirst, it has been claimed that
CRIs have an inherent disadvantage in competintufating against universities and
private institutions because they are less able&w the risk associated with
contestable funding than institutions with moreedsified streams of revenue.
Second, it has been claimed that CRIs maintaiicalibational scientific capability in
a way that universities cannot, so that when CRingists do not obtain funding in
contestable funding pools, the social costs aratgréhan the social benefits obtained
from the investment in the alternative universitypadvate institution research team.
This paper considers both claims before considaitggnative policy responses that
may be more efficient than negotiated funding.

Quigley believes that the CRIs have been slowdpard to the new competitive
science policy since the 1990s. They have not &tjubeir approach to sources of
uncertainty which are within the purview of managetand thus may be managed
by the level of investment in relevant effort. sleggests they can be managed
through investment in insurance, and while therei$ormal insurance market
available to mitigate the negative effects of fiaglto receive funding from FRST,
there are in practice many insurance mechanismkabha The most obvious
relevant insurance mechanism is the submissionudtfpte co-operative bids, which
has the effect of allowing institutions to reduke tisk of failing to receive funding at
the cost of being required to share funding forlitus that are successful.

"Another relevant insurance mechanism is diveiion within the individual
institution, which effectively reduces the impaattbe institution as a whole of

failure to receive funding for any individual agtix Technically, diversification is
advantageous where uncertainty associated withnocoene flow (such as FRST
contracts) is independent of uncertainty assocmtddincome flows from other
sources (such as commercial contracts or teachifg}k diversification effect will
provide universities with advantages from havirtgralative streams of revenue, such
as for teaching. However, the suggestion thatiieg revenue allows New Zealand
universities to fund a pool of surplus labour whiglavailable to compete for research
funds and utilised only when it is successful seenpausible given substantial real
reductions in per-student funding for teaching dherpast decade.

8 Negotiated funding is limited to 30 percent o&idtinding in 2007 and 2008, but given the criteria
established to qualify for negotiated funding, FR%E indicated that the proportion of funding ia th
negotiated pathway could rise to 50 percent (Fotimd&or Research Science and Technology 2006a
Appendix 2).

° Contracts eligible to enter the negotiated pathmagt be single contracts owned by one research
organisation that terminate on 30 June 2007, reptescontinuous investment history of at least six
years and two contestable bidding rounds, invalveling of more than $1 million per annum, and
represent more than 7.5 percent of the portfoliatiech they belong. Foundation for Research
Science and Technology 2006b: 45.
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"Though CRIs have sources of revenue other tharTFRStracts, it might be argued
that some sorts of diversification by CRIs arefeasible, and that the generation of
funding streams from teaching students is one elaoffa diversification strategy
that is not open to CRIs. But diversification does need to be internal to the
organisation, and contracts to provide teachingices to universities and
polytechnics represent an obvious, and (giventitoemg synergies between research
and tertiary teaching) desirable avenue for themification of CRISs.

‘It is therefore unclear what weight should be ethon the view that CRIs are
disadvantaged in their ability to bear random \tanmes in outcomes in funding

rounds. Much of the variation in outcomes is emghayls, and thus determined by
investment in the bid. Where uncertainty is exagesn much of it falls within the
realm of normal scientific assessment of qualEyen the (likely small) purely
random component can be mitigated through insurammagegies such as co-operative
bidding and contracts that generate alternativemeg streams.

Recent responses from the agricultural research comunity

It is clear that agricultural research interestgehmade their position known to
successive Ministers in recent years. There haga bebmissions from AgResearch,
the major research institute, and from Fonterraréeently formed national dairy
cooperative. One key development has been thea®weint of Fonterra’s strategic
framework for dairy farming’s future. The purpodelte framework was to set the
strategic direction for all on-farm research, depehent, extension and education.
Fonterra needed to have a plan for increased efifigi that did not compromise
economic, environmental and animal welfare impeeati it was stated (Dairy Insight
et al2005).

The industry has set a goal of boosting farm prodig by 4 per cent per year. The
group has already lobbied Government for a $60nstimopastoral farming

researcl’. The Chairman of Fonterra states that puttinguess into ‘core’

agriculture is a safer bet than some less-estaulisbctors, and that the above sum is
a relatively small amount of money given the patdrgconomic benefits to the
country The Dominion Pos®8.9.05). The CEO stated that the company waated
more efficient model that makes sense for all parinvolved. It wanted to avoid as
much duplication in the farming sector as possdnlé to ensure the company was not
burdened with spending money on research that matedirectly benefit its value-
added goals.

AgResearch announced in November 2005, that itate®d3m for buildings alone.
Dr West argued that the extra $60m for the daidystry should go straight to the

crown research institutes who will then decide wibapend it on. He also argued

that farmers’ contributions to research investnsiatuld rise too:

‘The $10m they contribute in levies is not much when consider farm gate returns are $6
billion’.

19 Government has responded to this initiative. @GnRRST website, there is a draft investment scope
document inviting bids for $7.8m of funds, sponsog Dairy Insight, Fonterra and FRST, to be
devoted to on-farm productivity growth.
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AgResearch’s strategic plan for the next 15 yeas mased on the country investing
in its core strengths, the husbandry of plantsamuohals, he said.

Taken with Government showing a willingness to éase devolved funding to the
CRIs there is now a marked willingness in the adtical research sector to expand
their research activities over the static levetorded above. The agricultural research
lobby has increased its public relations effort bad started to put significant
research programs in front of government for puptiod spending. Private
participation will be needed as well. While the Mtier talks of investing 3 per cent

of GDP (a trebling) in future years, marked incesai research spending by the
government or the private sector are likely to egaanore slowly in terms of this
measure.

Summary and Conclusions

The last 15 years in New Zealand has seen a signifexperiment undertaken with
regard to the organisatiarf public R&D services. There has traditionally bee

fairly even split of resources between the govemirpeoviders, private sector
providers and university providers. Before the 188f0rms, some commentators
were of the view that the government sector wagitouinant and had been creating
a ‘crowding-out’ effect on the private sector. Trstwhile aim of the reforms was to
increase private participation and to decreaséthesnce of the large government
departments and the funding drain on the governmienthis end, 10 research
companies were set up to absorb the science rbkgovernment departments. To
finance the new structures, the former departmeatopriations were placed in a
government pool — known as the Public Good Sciéurel (PGSF) — for allocation
to all research providers on a bidding basis. Tatance appropriations include other
administrative functions performed by MoRST andeipn of the Education Vote
that funds research in the universities..

Since the reforms began, national spending on seibas kept pace with gross
domestic product (GDP). In terms of provider spegdhere has been an increase in
the share of research being performed by the grisettor and the universities and a
decline in the share conducted by government agenli terms of overall funding,
there has been a parallel increase from the preattor and a decline in the
government share. These changes were predicati logforms in the first place and
could be said to have achieved what the plannéisuséo do. It is not clear whether
this is a better outcome, apart from less draitherfisc.

Agricultural research before the reforms absorlimxlione third of all resources
made available. Going by the spending by the aljuial crown institutes (Ag
Research, Crop & Food Research, HortResearch amithee) the share of CRI
resources going to agricultural research has albveest maintained (55 per cent in
1993-94 and 52 per cent in 2004-05). At the same,tthe share of agricultural
research funded by the government has fallen frdpes cent to 50 per cent.

There has been criticism of the funding mechanianasthe rules which were used to
choose successful projects. As a result, the gavenhissued in 2005 the outlines of
a new system of public good research funding whiohld be based on longer-term
contracts with the research providers and devolmiege of the individual project
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choice to them also. This development is a retothé ways of the 1970s and 1980s
when the two large departments were in sole chairgpending priorities for the
public good science money.

There has been a resurgence in the agriculturandsesector since 2005. The major
participants like AgResearch, Fonterra, Dexcel Raity Insight have produced a
series of reports on future developments, partitufar the dairy sector, which
envisage both increased private spending and aeased contribution from the
government. The industry sees all the animal arepfindustries working together
for the common good and with an increased commitritem public funds.

It remains clear that the public purse is to be kigptly controlled for the immediate
future and all the research interests will haveitioer fund more research themselves
or find new sources of support. For the agricultseztor, the need is to continue to
present arguments based on the close relationshigebn innovation and export
growth. New Zealand remains dependent on a fewrkeynationally traded primary
products which, because of the distance from msyketve to be produced and
shipped at lower prices than other temperate dguediexporters. This indicates that
priorities should reflediesssocial and blue skies research amatesectoral and
product oriented research.
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