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Executive Summary
Portfolio evaluations

The portfolio-based evaluations of Foundation-funded research focus on RS&T performance.  Specifically, the evaluations examined research user’s uptake of research, their relationships with research organisations, their R&D capability, and outcomes and benefits they attribute to the research.
RS&T performance

The consolidated evaluation evidence presented in this report demonstrates that positive and successful outcomes are being achieved from Foundation-funded research by some research users.  This was most evident in sectors where there are strong networks, long associations between researchers and research user organisations, and good internal R&D capability in research user organisations.

The portfolio evaluations were aimed at ‘research users’ who could be expected reasonably to have a significant interest in, and commitment to R&D as a vital part of their business.  The evaluations found that in each portfolio there were a few research users with significant RS&T performance achievements, which were associated with high levels of awareness of Foundation-funded RS&T, and high levels of engagement with researchers and/or outcomes.
Research users

Research users generally expressed appreciation of Foundation-funded research, and a desire to know more about the research and be more involved with external researchers.  Many research users felt frustrated, however, in their ability to keep up-to-date with current research and research organisations, and in their ability to influence RS&T funding priorities and strategic directions.
Segmentation

The evaluations segmented research users, within their sectors, on the basis of both research focus and commercial parameters.  This included segmentation for co-funding organisations, recipients of Technology NZ funding, and organisational types (e.g. emerging/high/low growth companies (NZ T&E), corporate bodies).  The evaluation findings did not show significant differences between the segments of research users, however, but tended to be similar across different segments in terms of variability in awareness, engagement and uptake of Foundation-funded research.
Challenges

In comparing the consolidated portfolio evaluation findings on outcomes with results from the Foundation’s earlier Technological Learning and Knowledge Application Review (1998), it was apparent that there have been real improvements in RS&T performance in the last decade.  The conclusions from the recent evaluations, however, suggest that there are still substantial challenges for the Foundation, for research organisations and for research users in achieving more effective uptake of research and outcomes.
Two challenges stand out.  Firstly, for research organisations and the Foundation to venture beyond the existing, well-established RS&T networks to draw-in potential, innovative research users who are currently unaware or excluded.
Secondly, the whole RS&T sector needs to further the integration of research users as both informed and effective players in PGS&T strategies and processes.
It is also important that future actions complement the current structural strengths of Foundation-funded research (e.g. research platforms supported by basic and applied research) and that any actions implemented do not undermine these strengths.  Increasing engagement with research users, therefore, must not be at the expense of other research capabilities.
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Preface

Purpose
This report presents consolidated findings from portfolio-based evaluations.  These evaluations addressed the issue of RS&T performance focussing specifically on research users, research uptake and outcomes, and factors that drive the differences in performance of research between portfolios.

The report also presents complementary recommendations on how the Foundation can further influence RS&T performance.

Comparison with the major issues from the Technological Learning and Knowledge Application Review (TLKA) 1998 is included.

Portfolio evaluations
The portfolio evaluations were completed between 2001 and 2005 and comprised systematic evaluation studies of outcomes achieved from Foundation-funded RS&T.  They used a broadly common approach to obtain information primarily from the perspective of research users.
Surveys of research users

The evaluation findings were based on surveys of research users in specific sectors.  They also included cross-references to relevant case studies and other evaluation information (e.g. information from secondary sources).
Research users comprised companies and organisations with known (e.g. co-funders), or high likelihood of interest and/or commitment to R&D.  Extensive efforts were made in each evaluation, including consultation with external stakeholders, to identify and contact the most appropriate participants for the studies.
The first two research user surveys, which covered seafood research and freshwater management research, were by the nature of pilot studies that established the feasibility of the evaluation approach.
Subsequent surveys built on the pilot studies, with both incremental changes and some major developments – e.g. the introduction of Internet-based surveys to cover larger samples, and changes to the range and structure of questions.  Consequently, some of the findings should be treated as indicative and not directly comparable between surveys.
The later evaluations also segmented research users, within their sectors, on the basis of commercial and research parameters.  This included segmentation for co-funding organisations, recipients of Technology NZ funding, and organisational types (e.g. high/low growth companies (NZ T&E), corporate bodies).
Report Structure

This summary compares the portfolio evaluation findings and examines the factors affecting performance of Foundation-funded RS&T.

The report begins with the following:

· The major evaluation questions.

· Conclusions on performance.
· Key recommendations.

The remainder of the report comprises evidence from the consolidated portfolio evaluation findings, and contextual factors and the TKLA results that support the above.

The appendices cover the evaluation approaches and responses, the interpretation of terms used (e.g. outcomes, research users), selected examples of outcomes and benefits, and the TKLA terms of reference.

1. The major evaluation questions

a. What are the differences and similarities between portfolios in outcomes achieved?

The evaluations were concerned with selected RS&T portfolios and sought to understand the variability in uptake and outcomes between them, and how portfolios were differentiated.

b. How do research users view their position in relation to the research organisations and the Foundation?

The evaluations considered the relationships between research users and research organisations, mainly, and the Foundation, and the impact of these in relation to outcomes.  The relationships were examined in terms of their balance or otherwise.  The viability of RS&T relationships in industry sectors was considered.  This included assessment of the match to sector needs, dialogue on RS&T funding priorities, research user’s linkage with New Zealand science, and the importance of R&D in industry sectors.

c. What outcomes and benefits do research users attribute to Foundation-funded RS&T relevant to their sectors?

The portfolio-based evaluations sought evidence on outcomes achieved from Foundation-funded research.  These included specific tangible benefits, such as new or improved products, processes, services, or management practices, and other benefits, such as environmental or health benefits gained by research users, research organisations or the wider community.

d. What are the research user characteristics associated with high or low awareness, engagement and uptake of Foundation-funded RS&T?

The evaluations considered what characteristics are associated with successful uptake of research, such as the degrees of connectedness of research user organisations with research organisations, their historical associations, the sector-relevance of Foundation-funded research, and other relevant factors.
The evaluations focussed on how relationships between research organisations and research users are maintained, and the role of different parties, as well as constraints to relationships.

The evaluations also considered differences between the segments of research users both within and across sectors.

e. What are the incentives and constraints to uptake of Foundation-funded RS&T?

The evaluation sought to identify what promotes or prevents the uptake of research.  Information was sought on what are the barriers and constraints to achieving outcomes.
2. Conclusions on performance
The relevant findings on the major evaluation questions are summarised in the table following.

Table 1 – Evaluation questions and answers

	Question
	Response summary

	i. What are the differences and similarities between portfolios in outcomes achieved?
	More outcomes were evident in environmental portfolios than RFI portfolios.  Basically, differences in performance were strongest across economic and environmental sectors, rather than portfolios.  The latter were not relevant to most research users, and differentiation of findings by portfolios was not always possible.


	ii. How do research users view their position in relation to the research organisations and the Foundation?
	Research users are interested in relevant Foundation-funded RS&T but, in general, lack adequate knowledge of the New Zealand RS&T system and the Foundation-funded research programmes.  Unless they have well established links and networks with research organisations, they do not see themselves as being represented effectively in the RS&T system, and do not appreciate the benefits of uptake of external R&D.



	iii. What outcomes and benefits do research users attribute to Foundation-funded RS&T relevant to their sectors?
	Outcomes included commercial, environmental, health, social and other benefits, R&D capability, partnerships and key alliances with research organisations.  These were often clustered among a few organisations within each sector.



	iv. What are the research user characteristics associated with high or low awareness, engagement and uptake of Foundation-funded RS&T?
	High awareness and uptake of research, and significant relationships with researchers were more evident among groups involved in the environment sectors, and also those organisations that were well-connected with, and had long, established relationships with research organisations. These relationships had informal beginnings, but were characterised by stability and institutional memory.
Strong networks outside RS&T were useful, but not always utilised, especially for attracting those users with potential to make significant use of RS&T.
Organisations with internal R&D capability, including collaborators and co-funders, demonstrated more significant relationships with researchers.

Otherwise, there were no significant differences between some segments of research users (e.g. high growth companies), which tended to be similar across sectors in terms of variability in awareness, engagement and uptake of Foundation-funded research.


	v. What are the incentives and constraints to uptake of Foundation-funded RS&T?
	Incentives – funding for basic research and research platforms; funding for technology development; national capability, including databases; outcomes focus.

Constraints – lack of relevance to users; lack of information on RS&T; a bias towards research organisations’ interests; under-representation of users’ needs and perspectives; poor communications.




In each portfolio evaluation, participants were selected on the basis of segments and their likelihood or potential of having a prior interest or commitment to R&D, rather than taking a blind random sample of companies and organisations.  In taking this approach, it was anticipated that the groups targeted would be able to demonstrate some reasonable levels of awareness of Foundation-funded research in their sectors, outcomes achieved, and interactions with researchers.
The evaluation findings, however, showed quite uneven patterns among research users.  With the possible exception of natural ecosystems, the results showed a complex picture of highly variable levels of research uptake, user’s engagement with researchers, and outcomes.
The variability observed in each evaluation, therefore, was greater than expected for the target groups.  The findings point to the need for some major work to realise much wider and more effective outcomes from Foundation-funded research than is currently apparent among research users.
3. Recommendations:

Premise

The key recommendations listed below are intended to influence performance through enhancing both the research user’s participation in RS&T, and the Foundation’s and research organisation’s engagement with research users.
The recommendations are posited on the consolidated evaluation evidence and based on several premises for increasing and enhancing RS&T performance, shown in figure 1.
Figure 1 – Increasing RS&T performance

	Facilitators
	Input
	Output

	Foundation
	· Effective communication on RS&T 
· Effective RS&T intermediaries and science translators

· More sector-specific user strategies 

· Assistance to research organisations in research user engagement
· Effective research user participation in research prioritisation


	

	Research organisations
	· Effective collaborations and partnerships with research users

· Expanding base of research users

· Basic and applied research relevant to research users

· Effective networking with user groups


	Enhanced research uptake, R&D capability and outcomes 

	Research users
	· Proactive engagement with RS&T groups
· Effective sector and RS&T networks 

· Industry advocacy of R&D
· Co-funding of research

· Effective long-term strategies for R&D
	


It is important that the recommendations complement the current structural strengths of Foundation-funded research (e.g. research platforms supported by basic and applied research) and that any actions implemented do not undermine these strengths.  Increasing engagement with research users, therefore, must not be at the expense of other research capabilities.

Key recommendations
a. Foster effective communication of Foundation-funded RS&T to users:
The Foundation could explore further means by which to enhance effective communication of RS&T investments, beyond the science and research community, and building on progress achieved (e.g. dealing with users at the front-end through co-funding).  This is necessary to address the evident hiatus currently between RS&T providers and purchase agents, and research users in terms of levels of knowledge and awareness of RS&T, particularly new, potential research users currently excluded.
b. Explore more sector-specific strategies to encourage uptake:
Increasing engagement of research users needs to be targeted to maximum effectiveness, rather than treated simply as a general requirement.  The Foundation should assess strategies that will enhance industry sector- or cluster-specific uptake of RS&T by promoting relevant RS&T programmes (e.g. the SDI strategy based on the evaluation of manufacturing RS&T).  Such strategies also need to differentiate the advantages of basic and applied research, the transferability of research, and the benefits of technology development.  However, it is also important to identify what is the most appropriate level of user engagement for particular programmes – e.g. engagement with one company only, or local/sector cluster of organisations.
c. Examine means to assist researchers in engaging research users:

The Foundation should explore options to actively assist and support research organisations in diversifying their range of engagements with users.

Research organisations have finite capabilities and may not always be in the best position to optimise user engagement.  The RS&T knowledge, experience and networks within the Foundation could be tapped to explore means by which research organisations can be assisted with research user engagement.  This could also cover the promotion of RS&T intermediaries and science translators, and dealing with multi-agency interests.
d. Expand research user representation in research prioritisation:
The Foundation should continue to enhance access to RS&T strategic development to enhance buy-in by research users.  Research users seek effective forums to facilitate their having, and knowing that they have a genuine stake in RS&T systems.  The recent Foundation strategy development process in PGS&T has been about end-users and research priorities and is a significant step forward. The process would benefit from some formal codification to ensure that ‘best practise’ is realised and refined.
e. Promote effective advocacy of Foundation-funded RS&T by the industry sector Associations:
The Foundation has neither the sole responsibility nor the capability to promote the uptake of RS&T and achievement of outcomes.

Many research users, however, tend to be passive recipients, and expect the Foundation to be proactive in promoting and informing them about research.  This is unrealistic, and research users have some responsibility for being proactive and securing their participation in external RS&T processes.
Industry sector Associations are often well situated to act as advocates of RS&T.  The Foundation should explore ways of stimulating the role of sector Associations in championing RS&T and facilitating interactions with research organisations.  There are examples of politically-motivated associations moving to a broker role in RS&T (e.g. SEAFIC involvement in consortia).
4. Portfolio-based-evaluations
The portfolio-based evaluations were completed between 2001 and 2005
:

· The evaluations were based on 8 research user surveys, and incorporated information from RS&T case studies and secondary sources.
· Over 700 research user organisations participated – the average survey response rate was about 60% (see Appendix 1).

· Research users were selected specifically on the basis of their having known (e.g. co-funders), or high likelihood of interest and/or commitment to R&D.
Table 2 – Research user survey consultation

	Research user survey
	Consultation

	Seafood
	Internal

	Freshwater Management
	Internal

	Manufacturing
	Internal (companies with >$2m turnover previously funded by the Foundation)

	Natural Ecosystems
	Internal, Environmental consultant

	Food products (excluding dairy)
	Internal, NZ Trade & Enterprise

	Agriculture production/agri-technology
	Internal, NZ T&E, Federated Farmers

	Energy
	Internal, EECA

	Building & Construction
	Internal, BRANZ


The new portfolios covered were as follows:

· 8 (equivalent) new portfolios:
· Production, Quality and Assurance (PQA)
· Niche Biological Products and Services (NBP)
· Innovative Foods (INF)
· High Value Manufacturing Processes, Products and Materials (MAN)
· Optimising Physical Use and Infrastructure (ORI (PRU/NSU))
· Building Sustainable Cities and Settlements (SCS)
· Resilient Infrastructure and Communities (RIC)
· Resilient, Functioning and Restored Natural Ecosystems (ECO).
· 6 in the RFI output class, 2 in the Environment output class.

· The scope of the evaluations covered about $200m PGS&T funding.

The following table shows distributions of portfolios across the research user industry sectors.
Table 3 – Research industry sector by main portfolios

	Research industry sector
	Main portfolios

	
	PQA
	NBP
	INF
	MAN
	ORI
	SCS
	RIC
	ECO

	Seafood
	(
	
	(
	
	
	
	
	

	Freshwater Management
	
	
	
	
	
	
	
	(

	Manufacturing
	
	
	(
	(
	
	
	
	

	Natural Ecosystems
	
	
	
	
	
	
	
	(

	Food products
	(
	(
	(
	
	
	
	
	

	Agriculture production
	(
	(
	(
	
	
	
	
	

	Energy
	
	
	
	(
	(
	
	(
	

	Building & Construction
	
	
	
	(
	(
	(
	(
	


5. Comparative evaluation results:

Comparative analyses of the portfolio-based evaluations are presented in the following section.  The analyses have an averaging effect across sectors and it was evident from the results there were outliers in most cases across the sectors.  The analyses compare the findings from the evaluations where possible, and highlight the major points of comparison.
a. Portfolios, sectors and Foundation-funded research
The survey responses suggested a strong coherence of relevant portfolios for some sectors (i.e. manufacturing, ecosystems), compared with others (i.e. food products, agriculture production/agri-technology).  Findings for the latter portfolios were taken as reasonable approximations (assuming an 80/20 rule) for indicative analyses across the portfolios.

Comparisons of findings between portfolios, shown in figure 2, indicated:

· Environmental portfolios achieved the most significant levels of outcomes.

· Primary sector portfolios, except innovative foods, rated low on all major measures of outcomes.
· Highest levels of RS&T investment did not correlate with the highest levels of outcomes.

· High levels of awareness and networking did not correlate with high levels of outcomes in some sectors (e.g. energy).

Figure 2 – Portfolio outcomes comparisons
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The sector focus used in the evaluations was adopted as a proxy for the portfolios, primarily to engage research user’s interest and to promote their participation.  Industry sectors were considered to be more meaningful to the many research users whose business and R&D interests spanned the research portfolios.  If a portfolio approach had been used, the evaluations would have been onerous and inefficient, methodologically, necessitating approaching some users multiple times owing to their interests lying in multiple portfolios.  With the exceptions of manufacturing and ecosystems, it was found, in practice, to be difficult to analyse the findings for the separate portfolio evaluations.
b. Relationship to Foundation-funded research programmes
Comparatively, research users who were engaged with research organisations in partnerships and key alliances tended to have more outcomes attributable to Foundation-funded research (figure 3).
This pattern appeared more likely with respect to environmental research users than economic research users.  Thus, the manufacturing sector demonstrated a moderate level of engagement with researchers, primarily through Technology NZ, but the level of outcomes appeared to be basically the same as research users in the other economic sectors.
The seafood sector (economic) did not demonstrate high levels of connectedness to the Foundation–funded researchers, but had relatively high levels of outcomes from research.  Environmental outcomes are significant for the seafood sector, however.

Not all research users in the sectors represented equal opportunities for research uptake.  However, it is difficult to benchmark the cutting-edge for growth and innovation from RS&T in the sectors, particularly in the economic sectors.  In this regard, the relative position for primary products and production (excluding dairy) may be reasonable for the NZ primary industry.

Figure 3 – Outcomes and alliances
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Within the sectors, it was evident that there are numerous networks and informal contacts between researchers and research users, besides the formal relationships and alliances.  These informal linkages were indicative both of user’s lack of knowledge of Foundation-funded research and users knowing research but not that it was funded by the Foundation.
Direct contact with researchers was given as a major source of RS&T information in all the sectors, particularly in agriculture production and natural ecosystems (figure 4).  Conferences, workshops and seminars were also rated as sources.

Each sector had some level of connectedness with Foundation-funded research, as measured by the formal and informal relationships reported by research users.  There appeared to be some dissonance, however, between researchers and research users, with few, but effective, researcher/user relationships that lead to outcomes from research.  The more general levels of connectedness, in the main, appeared not to result in research uptake, or benefits.

Figure 4 – Sources of RS&T information, by sector
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c. Awareness of Foundation-funded RS&T

Overall, high levels of research user’s awareness of Foundation-funded research were not necessarily associated with high levels of outcomes.
Environmental research users tended to have higher levels of both awareness of research and outcomes from research, compared with research users in the economic sector (figure 5).

The levels of awareness were very variable, ranging from informal contacts with individual scientists, to general knowledge of what is being done in a sector, to formal alliances in research.  Within any sector, there were also notable proportions of organisations that were not aware of any Foundation-funded research in their sector.

Figure 5 – Research awareness and outcomes
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d. Benefits from Foundation-funded RS&T

Benefits from Foundation-funded research were evident across all sectors (see selected examples in Appendix 2).
Research users in economic sectors also reported environmental, health and other benefits, besides commercial benefits (Table 4).
Quantifying benefits in dollar terms was difficult for the research users, owing to difficulties in isolating effects directly to revenues, growth in sales, increased exports, and so on.

Table 4 – Benefits from Foundation-funded RS&T

	Sectors
	Commercial benefits
	Other benefits


	Seafood
	(
	(

	Freshwater Management
	
	(

	Manufacturing (estimated)
	(
	

	Natural ecosystems
	
	(

	Food products
	(
	(

	Agriculture production
	(
	(

	Energy
	
	(

	Building & Construction
	(
	(


6. Sector findings
The following section lists the major evaluation findings relevant to the sectors covered, additional to the comparative analyses above.

RFI:
a. Manufacturing:
· Generally, there were low levels of awareness of Foundation-funded RS&T among manufacturing research users, and few outcomes that could be directly attributed to PGS&T research in manufacturing.

· The manufacturing sector is large and diverse, and uptake of research and associated outcomes was clustered.  Relative to the other sectors, the manufacturing sector also had the highest level of annual investment in R&D (i.e. 2% to over 5% of annual turnover).
· Research users were mainly interested in applied research for solving client problem and/or technology solutions to maintain their commercial advantage.  The focus, therefore, was on technology development, rather than strictly basic or applied research.  This was demonstrated in the strong awareness and interest in Technology NZ, and the identification of the Foundation with Technology NZ funding rather than PGS&T.
· The manufacturing companies were affected by short-term commercial drivers, which strongly influenced their interest in R&D and their relationships, or lack of them, with external researchers.

b. Food products (except dairy) and agriculture production (including seafood):
· Overall, there were low levels of awareness of the Foundation’s primary sector RS&T among research users.  This was also associated with low levels of uptake of research.
· The optimum level of uptake of Foundation-funded research in these sectors is not clear from the evaluations, however.  Currently, uptake is limited to a niche of well-connected groups.  There was no evidence that relationships between research users and research organisations are growing in different organisations where R&D may have a potential to stimulate innovation and growth.

· Where uptake of research and outcomes from research were evident, this was mainly amongst the well-established, long-term researcher/user relationships.

· However, there were good outcomes reported in seafood (aquaculture and wet fish), with both commercial and environmental benefits.  For the seafood industry, this meant improved quality assurance and quality of products for market confidence, processing-cost savings and reductions, and improved efficiency of seafood processing.
· Within the primary sectors, it was apparent that there is an important advocacy role for industry Associations in relation to the dissemination of R&D knowledge and uptake of research (e.g. VegFed).  However, this is, largely, not happening.
c. Energy:
· The energy sector was characterised by high levels of awareness of energy RS&T among research users, within a small sector where there are close networks.

· Uptake of energy research and outcomes by research users were not remarkable.  There appears to be little interest among research users in co-funding energy research with commercial potential, and the needs of organisations concerned with energy efficiency do not appear to align with the Foundation-funded research.  The Foundation is the sole funder of energy research.
· This is a watershed period in the energy sector, and there are numerous systemic issues that require attention urgently.  In this regard, RS&T can make an important contribution to future developments in the sector.  For example, there is currently a real opportunity in infrastructure research in energy in New Zealand.
d. Building and Construction:
· The building and construction sector generally is not seen as research focussed.  Awareness of Foundation-funded research in building and construction and other areas is only modest, although there is a high level of awareness of BRANZ research programmes.

· R&D in the sector is seen as difficult when the industry margin is small.  However, some companies see R&D as important for maintaining their market edge, and public sectors groups and industry associations see R&D capability as essential for developing national building standards and codes.  Important benefits from Foundation-funded research include competitive costs, goods and services for New Zealand markets, and improved health, safety and well-being.
· Researchers and industry do not have a good mutual understanding of each other.  The most effective relationships tend to be through personal networks.  Relationships are also seen to be affected by commercial interests of research organisations.

· Although the sector has a large number of associations, these tend to have no investment or interest in R&D.  BRANZ is acknowledged as important to the sector, but there is some criticism of them (e.g. being very commercial, being polarised in their relationships within the industry).
Environment:

e. Natural ecosystems and Freshwater management
· Environmental research users had high level of awareness of research and high levels of uptake, together with high levels of connectedness with research organisations.
· Good outcomes were evident among public sector organisations, both Government departments and local authorities, and some significant research collaborations were noted.  Outcomes included: changed awareness, new and improved management practices, new and improved management tools, effective policy decisions, and public services.
· There was evidence that close networks tended to exclude smaller, less well-connected research users.  Geographical proximity was also a factor in these relationships.
· Systemic issues in relation to integration and co-ordination of research, and the currency of and access to national databases across the sector were identified.
7. Factors affecting uptake of RS&T and user engagement
The following tables list the factors that were evident from research user surveys regarding uptake of research and outcomes across the sectors studied.  Different factors apply differently across different sectors, and they are not ranked in any order of importance.

Table 5 –Factors supporting research user engagement & uptake
	Catalysts

	Personal links/networks with researchers

	Long-term relationships

	Collaboration/co-funding

	Geographical proximity

	Visibility of research programmes

	Relevance of research to a sector

	Technology/applied research focus

	Short-term commercial relevance

	User research/technical capability

	Successful outcomes

	Good RS&T management (e.g. IP)

	Business savvy of researcher(s)

	Sector/cluster research opportunities

	Up-to-date RS&T information available

	Research/technology platforms

	Basic research that sectors could not fund

	Entrepreneurial skills of researcher


Table 6 – Constraints to research user engagement & uptake
	Barriers

	Lack of relevance of research to a sector

	Lack of awareness of research in a sector

	Lack of visibility of RS&T programmes

	Closed RS&T processes

	Organisation differences (e.g. IP policies)

	Poor sector advocacy of RS&T

	Tokenism by research organisations (i.e. research users enlisted solely to secure research funding)

	Lack of user research/technical capability

	Academic/laboratory focus of the research

	Insufficient recognition of user’s needs

	Lack of understanding of the RS&T providers and processes

	Competition among researcher organisations

	Research programmes not integrated or co-ordinated

	Inflexible administrative systems (e.g. regulatory, levies)

	Database information not freely available

	Specialisation within sectors

	Lack of commercial know-how by researchers


8. Contextual factor relevant to the portfolios and industry sectors

In this section, relevant contextual factors, in relation to the sectors studied, are considered.  The factors examined are; sector investment in R&D, innovation in the sectors, and the economic positions of the sectors.
a. R&D investment:

· The largest proportion of user’s investment in R&D was in manufacturing (figure 6).  Much of this, however, included Technology NZ.
· The other sectors reported relatively low levels of investment in R&D – i.e. mostly less than 2% of annual turnover, or none.
Figure 6 – Research user expenditure on RS&T (% annual turnover):
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· The research user survey results are consistent with the national R&D survey (Table 7).  The primary sector is shown to have the least expenditure in R&D, and manufacturing R&D expenditure being predominant amongst firms with more than 50 FTEs (72%).
· Much of the Business Expenditure on R&D (BERD) is applied or experimental research (figure 7), compared with the Higher Education Expenditure on R&D (HERD) and Government Expenditure on R&D (GERD).
Table 7 – BERD R&D expenditure and number of firms, by FTEs
:

	
	49 FTEs or less
	50 FTEs or more

	
	$m
	%
	No. firms
	%
	$m
	%
	No. firms
	%

	
	
	
	
	
	
	
	
	

	Primary
	$13.0
	6.8%
	84
	5.6%
	$21.2
	6.4%
	25
	5.2%

	Manufacturing
	$50.5
	26.3%
	500
	33.5%
	$240.5
	72.4%
	256
	53.7%

	Services
	$128.5
	66.9%
	907
	60.8%
	$70.3
	21.2%
	196
	41.1%

	
	
	
	
	
	
	
	
	

	Total
	$192.0
	100.0%
	1,491
	100.0%
	$332.0
	100.0%
	477
	100.0%

	
	
	
	
	
	
	
	
	


Figure 7 – R&D expenditure, by type of research:
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b. Innovation
:
· In the four sectors, over 70% of innovating firms report a small amount of R&D (figure 8).  Also, internal R&D and other types of innovation activity were most important, rather than acquisition of R&D (Table 8).
· These figures are consistent with the low levels of uptake of Foundation-funded RS&T in the four sectors, and also may be evident of the short-term focus in these sectors, rather than for longer-term strategic research.
Figure 8 – Amount of R&D carried out in the last 3 years
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Table 8 – Type of innovation activity, by selected industry sectors

	
	Agriculture, Forestry, Fishing
	Manufac-turing
	Electricity, gas & water supply
	Construction

	Internal R&D
	87%
	83%
	50%
	70%

	Acquisition of R&D
	42%
	20%
	-
	37%

	Acquisition of machinery & equipment
	49%
	65%
	50%
	61%

	Acquisition of other external knowledge
	22%
	27%
	-
	26%

	Training
	44%
	57%
	50%
	79%

	Market introduction
	24%
	58%
	-
	45%

	Other
	32%
	67%
	-
	53%


c. Economic:
· The industries covered contributed about 30% of GDP, with the largest proportion coming from manufacturing (15%), shown in figure 9.  The contribution of Foundation-funded RS&T to the manufacturing sector, however, is, currently, sporadic.
Figure 9 – GDP contribution, selected industries, 2004 (March Year):
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· Tables 9 and 10 show some food products, primary products and manufactured commodities are amongst the largest current export earners and/or export growth areas.
Table 9 – Exports of main commodities, over $1million, 2004

	Commodity (fob, including re-exports)
	2004(P) 
	Change 

	
	$(m)
	%

	Milk powder, butter and cheese
	4,977
	+5.3

	Meat and edible offal
	4,577
	+10.0

	Logs, wood and wood articles
	2,101
	+1.0

	Mechanical machinery and equipment
	1,604
	+14.8

	Fruit
	1,390
	+39.2

	Fish, crustaceans and molluscs
	1,132
	+6.0

	Aluminium and aluminium articles
	1,061
	+14.0

	Electrical machinery and equipment
	1,027
	+14.0

	All merchandise exports
	30,729
	+8.2


Table 10 – Exports of main commodities, over 25% increase in 2004

	Commodity (fob, including re-exports)
	2004(P)
	Change

	
	$(m)
	%

	Iron and steel and articles(1)
	710
	+26.0

	Wood pulp and waste paper
	542
	+24.3

	Beverages, spirits and vinegar
	522
	+25.6

	Preparations of cereals, flour and starch
	249
	+59.5

	Aircraft and parts
	244
	+75.7

	Live animals
	238
	+54.9

	Sugars and sugar confectionery
	94
	+26.2


Source: Statistics NZ website

	(1) Export values exclude confidential data. (This may affect percentage changes.)

	(2) Excludes wool (HS code 5101).

	2004P – December year, provisional (Statistics for the latest three months are provisional.)


9. Cross-portfolio themes
Several common themes emerged from the portfolio evaluations.  Many of these were noted in the Foundation’s Stakeholder Surveys completed over the same time period.  The major themes are summarised under two headings.
a. RS&T communications:
· The evaluations found that there is real appreciation of Foundation-funded RS&T by research users.  They wish to know more about the research, and recognise the importance of access to relevant knowledge.  In this regard, research users, more often than not, suggested that a system is needed to promote up-to-date communications of sector-specific Foundation-funded research.  The form that such a system would take was either not specified or seen as some type of website, email, newsletter or alert function operated by the Foundation.  The general idea is to circulate regularly information on current Foundation research, including key contact persons and organisation details.
Whether such a system is a Foundation responsibility, as opposed to the responsibility of sector associations or other groups, is a subject for discussion.  However, there is a clear, specified need for improved communications of sector-specific research funded by the Foundation.

· During the evaluation, it was evident that many research users do not have a good understanding of the role and functions of the Foundation and research provider organisations.  There is a need to communicate with research users what are realistic expectations of New Zealand public-funded science and its potential for research user organisations.
· Research users frequently urged the Foundation to be more proactive in communications about RS&T funded.  What was usually overlooked is the key role of industry sector groups as advocates for research and conduits for research information to their stakeholders.  With a few exceptions (e.g. Mussel Industry Council), this is an untapped resource in relation to RS&T processes.  It was also evident that there is currently a lack of effective RS&T intermediaries and science translators.
b. Foundation’s role:
· In the context of R&D, innovation and realising benefits from these, New Zealand faces several challenges related to our size, location and potential for development.  In the portfolio evaluations it was apparent that there are many established situations regarding research user and researcher interactions.  Much of this is probably quite realistic for this country.  To facilitate R&D among other potential innovators in New Zealand some means of engaging new or excluded research users are required beyond the current interactions between well-connected and well-established networks of research organisations and research users.
· In some areas of research, the Foundation has a role in facilitating a catalyst to high-level dialogue on sector-specific research integration, co-ordination and strategic direction.  This is happening in energy and could be extended to other sectors.
· Many research users do not see themselves as equal partners in the RS&T purchaser/provider/user triad.  Such equality may be unrealistic, without spreading research capability too thinly, but more efforts could be expended to facilitate user engagement that is sector-relevant, more balanced between funder, researcher and user needs, and draws on research user’s knowledge and experience.
10. Technological Learning and Knowledge Application Review 1998

The Technology Learning and Knowledge Application Review (TKLA) was concerned with the ways that technological learning and knowledge application by research users, through PGSF and Ministerial Schemes (now PGS&T), could be accelerated and enhanced (see the review terms of reference in Appendix 3).
The review was instigated in response to concerns held by the Foundation Board, Foundation staff and stakeholders regarding the effectiveness of the (then) existing technology transfer effort.  These included:

· Inadequate transfer of technology from PGS&T.

· Technology transfer being hindered by ‘rigid application of appropriability criteria’.

· Funds being ‘cornered’ for scientific research rather than technology transfer.

· User’s dissatisfaction with the performance of the public science system.

· Users’ needs not understood and/or their experience and knowledge not recognised by scientists.

· Companies not interested in applied PGS&T research.

The review used a qualitative approach involving an ex-post evaluation including: a mail survey of research users (n=666, a 47% response rate); a review of PGS&T contracted outputs, 1993-96; a mail survey of research organisations (N=38); and 500 interviews with research users.

A comprehensive set of 233 separate technological learning-group summaries were prepared from the review, providing descriptions of each group and their ‘market’, details of the technological learning system and respondents’ comments, and, a breakdown of the 1996 contracted PGS&T technology transfer outputs.

Briefly, in terms of awareness and uptake of Foundation-funded research, the TLKA mail survey of research users found overall that 71% were aware of the PGSF fund (rather than specific research programmes, as asked in the portfolio evaluations), but only 37% had actually sourced PGSF research.

The survey also found that trade journals, magazines, the popular press and seminars rated highly as methods of transferring ideas, as shown in Table 11.

Table 11 – Usefulness of methods of transferring new ideas or technology

	Transfer method
	Average usefulness


	Trade journals, magazines, popular press
	2.09

	Seminars
	2.15

	Conference presentations
	2.34

	Research reports, books
	2.43

	Technical services
	2.51

	Commercialised products
	2.66

	Consultants
	2.80

	Science journals
	2.85

	Video presentations
	3.01

	Staff transfers
	3.08

	Prototypes
	3.26

	The Internet
	3.30

	Intellectual property
	3.50


In summary, TLKA identified seven major generic issues regarding PGSF:
i. A desire for greater input by research users into the Government’s Science Priority Setting process.

ii. A desire for greater input by research users into the PGSF Research Strategy development process.

iii. A desire for wider and more active participation in the design of PGSF research programmes.

iv. A need for more effective communication of publicly-funded research results.
v. A need for improved access to and timeliness of publicly-funded research information.

vi. Concerns about CRI’s commercial activities and intellectual property policies.
vii. Concerns about the Foundation’s PGSF processes.

The review also noted six wider issues regarding the science system that research users suggested the Foundation could address:

i. The need for New Zealand to develop and maintain a comprehensive RS&T portfolio.

ii. The need for more effective RS&T advocacy.

iii. The need to facilitate ‘interactive user-provider relationships’.

iv. Concerns at the impact of ‘science-based’ regulatory impediments on research users.

v. The need for investment in New Zealand’s human capital.

vi. The low profile of the Foundation amongst research users.

The evidence from the consolidated portfolio evaluation findings suggested that after nearly a decade the concerns that prompted the TKLA and issues identified have been addressed partially.  In some sectors, such as the environment portfolios and innovative foods, there have been significant developments towards improvements in several areas concerning the issues listed.
However, the consolidated findings also found that there are important sector-wide and systemic issues regarding relationships between research organisation and research users, the need to encourage more research user uptake of RS&T, and the achievement of outcomes, as well as the Foundation’s role as a facilitator and champion of RS&T.

The issues common to the TKLA and the portfolio evaluations indicate that there are still important challenges for the Foundation, research organisations and research users in achieving enhanced outcome and benefits from PGS&T programmes funded.
Appendix 1 – evaluation approaches and responses, and terms used
1. Portfolio evaluations – approach used:
	Research industry sector
	Evaluation Year
	Approach

	
	
	

	Seafood
	2001
	Research user interviews

Secondary sources

	Freshwater Management
	2001
	Research user interviews

Secondary sources

	Manufacturing
	2002
	Research user internet survey and interviews

Research organisation case studies

Secondary sources

	Natural Ecosystems
	2003
	Research user internet survey and interviews

Research organisation case studies

Secondary sources

	Food products
	2004
	Research user internet survey and interviews

Secondary sources

	Agriculture production
	2004
	Research user internet survey and interviews

	Energy
	2004
	Research user interviews

Secondary sources

	Building & Construction
	2005
	Research user internet survey and interviews


2. Research user surveys – response:
	Research industry sector
	Organisations/companies

	
	Total response
	Response rate

	Seafood
	7
	Quota

	Freshwater Management
	7
	Quota

	Manufacturing
	129
	64%

	Natural Ecosystems
	176
	72%

	Food products
	107
	56%

	Agriculture production
	137
	58%

	Energy
	32
	Quota

	Building & Construction
	118
	33%


3. Interpretation:
· Research users – private businesses, Government agencies, local authorities and other groups (e.g. trusts, community groups) who apply or adapt, or have the potential to apply or adapt research results to achieve tangible or other benefits, and/or engage with research organisations on the basis of a commonality of objectives involving R&D, and who may or may not be involved in the research process that led to the results.

· Awareness – research users aware of at least one Foundation-funded RS&T programmes in their respective sectors.

· Outcomes – positives outcomes, such as new or improved products, processes, services or management practices, technical solutions to technical problems, new or enhanced RS&T capability.
· Portfolios – 18 new portfolios.  These were defined during the period of the evaluations.  The results and analyses are aligned to the new portfolios.

· Foundation-funded RS&T – Research programmes and their research teams, relevant to the specific sector covered in each evaluation, in the current funding year for the period of respective evaluations.

Appendix 2 – selected examples of outcomes
1. RFI:
	Research Industry Sector
	Examples of user outcomes attributed to Foundation-funded research
	Benefits

	Manufacturing
	Pasture meter
	· Technology solutions

· Technology development

· New or improved products

· New or improved processes

· Technology platforms

	
	Starch-based packaging process
	

	
	Sensor device for springback in steel
	

	
	Stem injection system
	

	
	Lighthouse remote monitoring/control
	

	
	Molecular vaccine technology
	

	
	Camera system/computer-controlled log cutting
	

	Seafood
	Selective breeding & mussel spat production 
	· Improved quality assurance

· Improved quality products

· Processing cost savings

· Increased efficiency in processing

	
	Seafood quality, stability & control information
	

	
	Biotoxins, algal blooms analysis & data
	

	
	Marine ecosystems & biodiversity information
	

	Food products
	Range of pet food
	· Cost savings (e.g. $200K per year)

· New revenues (e.g. $600K per year for 4 years, additional $1m sales per year).

· New or improved products

· New or improved processes

· Reduced production loss

· Waste products into new products

	
	Solution to weed problem in processed peas
	

	
	Flavour profile for Japanese market
	

	
	Free-flow frozen mince
	

	
	High nutrient value plants
	

	
	New instant soups
	

	
	Integrated fruit production process
	

	
	Integrated production of organic chicken feed
	

	Agriculture production
	Increased production from perennial ryegrass
	· Animal welfare capability.

· New or improved products.

· New or improved processes.

· Environmental sustainability

· More competitive production costs.

· New markets.

	
	Emissions model for Kyoto reporting
	

	
	Deer Industry manual
	

	
	Single-injection animal treatment
	

	
	Biological control of mites
	

	
	New hop varieties
	

	Energy
	Energy usage forecasting
	· Essential energy data & models

· Informed policy & decision-making

· Capability building

· Energy efficiencies

· Informed public opinion

· Improved human & environmental health

	
	Window Energy Rating System (WERS)
	

	
	Web-based system for electricity generator spot market pricing assessments
	

	
	NZ GeoNet Project
	

	
	Hydrogen project
	

	
	Household Energy End-use Project (HEEP)
	

	Building & Construction
	HEEP
	· Intellectual capital & key information for NZ building codes & regulations

· New processes
· Standards

	
	Climate classification
	

	
	New process to manufacture concrete rebars
	

	
	
	

	
	
	

	
	
	

	
	
	


Continued:
2. Environment:

	Research Industry Sector
	Examples of user outcomes attributed to Foundation-funded research
	Benefits

	Freshwater management
	Impacts of urbanisation on water quality
	· Accurate environment assessment

· Improved freshwater quality

· Core capability

· Essential data & taxonomies

· Shift from environment engineering to environment management



	
	Freshwater wetlands for managing stormwater
	

	
	Integrated catchment knowledge
	

	
	Contaminants knowledge
	

	
	Restoration assessment methods
	

	
	Indicators of faecal sources
	

	Natural ecosystems
	Changed awareness
	· Fundamental buildings blocks data

· Essential knowledge for long-term environmental issues

· Future changes in behaviour

· Capability building

· ‘Front-end’ for applied research

· Administration cost savings



	
	New or improved management practices
	

	
	New or improved management tools
	

	
	New or improved policy decisions
	

	
	New or improved public services
	

	
	Improved pest management
	

	
	Advocacy for ecosystem protection
	


Appendix 3 – Technology Learning and Knowledge Application Review Terms of Reference

The following terms of reference for the review were presented to the Foundation Board at the May 1996 meeting.
Technology Learning Review [sic]

The review is to examine and make recommendations on how technological learning and knowledge application by New Zealand users through the PGSF and Ministerial Schemes can be accelerated and enhanced.  This will be done in three stages.

Stage One: Ex-post evaluation of technology transfer

1. Review and document the technology transfer methods within each Ministerial Scheme and PGSF output since 1992, including contracted technology transfer objectives and science provider technology transfer initiatives.
2. Document evidence and draw conclusions on the effectiveness of the technology transfer methods described above.

Stage Two: Development of technology transfer strategies

3. Prepare a sector-based classification framework for forms of technological learning and knowledge transfer that allows its differentiation across the PGSF and Ministerial Schemes.

4. Record the existing approaches to technological learning and knowledge application for each sector within the classification framework.

5. Identify the optimum forms and sources of technological learning and knowledge application for each sector within the classification framework.

Stage Three: Policy analysis and recommendations
6. Within the classification framework, evaluate the effectiveness of the existing policy design, strategic directions and modus operandi for the PGSF and Ministerial Schemes in relation to technological learning and knowledge application.
7. Make recommendations for policy, strategic or operational changes within and across the classification framework that can enhance technological learning and knowledge application from the PGSF and Ministerial Schemes.


































� See details in Appendix 1, including survey response rates.


� Estimated from proportions of respondents reporting positives outcomes against the proportions with formal relationships specifically with the Foundation-funded research programmes or researchers


� Environmental benefits, health benefits, social benefits.


� Business Expenditure on R&D, 2002 R&D Survey, Statistics NZ (Frascati definition of research)


� Innovation Survey, 2003, Statistics NZ (Businesses with innovation activities N = 5,109).


� Usefulness scale 1 (highest) to 5 (lowest).
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