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Executive Summary

The overall objective of natural ecosystem research funded by the Foundation (approximately $28m pa) is to enhance the management and protection of New Zealand’s natural ecosystems
. Research outcomes should ultimately lead to results that will assist people in the management and/or protection of NZ ecosystems. This evaluation sought the views of people working in these roles on how effectively outcomes are being achieved. 

The potential pool of users is huge because so many different organisations have some role to play in ecosystem management and protection. These range from landowners, trust, or local community groups managing tracts of private land to central agencies with national biosecurity responsibilities. We interviewed 32 representative people in key roles within the ecosystem user community and received 95 responses from others via a web questionnaire. They included policy makers and ecosystem managers from a variety of organisations including, central government agencies (particularly the Department of Conservation), regional and local authorities, community and voluntary groups, and iwi.  We heard from people at different levels within an organisation, from policy makers at head office to conservation rangers in area offices. 

The findings from this evaluation suggest that the overall objective of the natural ecosystem research portfolio is mostly being achieved. On the plus side, many users identified outcomes from Foundation funded research programmes of moderate to high impact for the user. These outcomes were spread across a large number of Foundation funded programmes, not just concentrated in a few high performing examples. The contribution of FRST research to achieving those outcomes was rated as very high.  Good relationships with researchers were common.  On the other hand, there are concerns from some users (particularly operational agencies) regarding the strategic focus of the FRST research portfolio -they felt it was insufficiently aligned to their needs.  There was also concern that national capabilities are vulnerable to changes in the funding environment. Additionally, some users (particularly local authorities, community groups, iwi) struggle to get research information in a form that is useful for them.

Outcomes achieved from Foundation funded research
The following graph shows the types of outcomes identified by the 127 users that were surveyed. 
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The fact that half of the users surveyed could report at least one outcome from a Foundation funded programme is a very positive result considering we did not select users who were known to have relationships with FRST funded teams.  This is a considerable achievement for both researchers and users, many of whom devote personal unpaid time to help achieve this goal, in an environment where there are frequently insufficient resources to do the job. Case studies of ecosystem research programmes corroborate the survey findings -all of the 12 programmes studied had produced research that had resulted in outcomes for users.

Most outcomes reported by interviewees were rated as having moderate to high impact for them as users. Interviewees reported no significant differences between the impact of fundamental knowledge generation and more applied outcomes such as management tools, management practices, and advice for policy makers. Most, but not all users recognise that understanding of ecosystem function is a prerequisite for effective management. They value knowledge and understanding they derive from research, whilst still being interested in more tangible benefits. Some users value the access to capabilities supported by FRST research as much as the actual research outputs. This is particularly true for larger organisations with the ability to fund specific work that draws on a research team’s capability to apply their knowledge to a specific management need.

An important factor affecting access to research outcomes: Personal links and networks

Approximately 70% of all 127 users had at least one relationship with a FRST-funded research team, and many of these could be classified as partnerships rather than just informal linkages between parties. In general, those groups and organisations with sufficient resources to purchase research or offer in-kind support have more ability to establish these links and benefit from relationships than do others. 

This survey found that awareness and access to research outcomes are highly dependent on personal links and networks. Consequently those without networks tend to feel excluded from the research process and have difficulties finding out about research. Users without relationships also struggled to get information they needed in a format that they could use. Unfortunately, it is not feasible for every user to have a personal link with a research programme or team. The constraining factors are the small number of researchers relative to the large user population, and the fact that many organisations have insufficient resources (money, time, capability) to establish these links. The gap between research outputs and management outcomes is unlikely to be solved by simply emphasising a general increase in user involvement in FRST programmes.

These are legitimate concerns, particularly for those users who are out of the loop and hence struggling to get information they need. These include (but are not limited to) users from community and voluntary organisations, iwi, local authorities, and groups that have responsibilities for protection of private land. (Although only a small number of users from these types of groups participated in the survey, the majority reported difficulties in accessing research outcomes). Iwi have a significant interest in ecosystems research and seek increased recognition and opportunities for involvement. Some potential ways that FRST might address their needs are discussed below.

Bridging the gap between research outputs and management outcomes

FRST improvements in communication to users 
More emphasis is needed on methods other than informal contacts and networks. Publications rate highly as an alternative method for research dissemination, particularly the user-friendly format adopted by some CRI newsletters. The Internet is also used, and this is considered to be a powerful tool provided one knows where the good sites can be found. Several users noted that the Internet is only effective if used in combination with another method to alert the user to the relevant website. 

One need identified by this survey (and from other sources) is a central national forum for information about ecosystem research (including contact details of researchers) that can be easily accessed by users. Many users thought that FRST was not being proactive enough about communicating to users the range of ecosystem research funded by the Foundation. FRST could play an important facilitation role by making the information that it collects about these programmes available in user-friendly searchable database on our website. 

Science translators

 People with the ability to translate research results for more general application by different users were highly valued. These people can be found in the research and user community, although there was a general consensus that there are too few of them. Another question that should be explored by FRST and other agencies is how more science translators can be encouraged into the system. 
Improved strategic alignment of FRST research with other agencies’ needs

Most worrying for some users with national management responsibilities is a perceived lack of strategic focus in the FRST research portfolio. These users would like to see better alignment of the FRST research portfolio to the needs of operational agencies and to national environmental strategies.

Better coordination between funding agencies 
Users are concerned that there should be better coordination between different funding agencies. They wanted to see better rationalisation of different funds to reduce duplication and make the best use of limited resources. 

Several see an artificial boundary between basic and applied research funded by the Foundation and operational research to address specific management issues. There is a question in their minds about whether the relative priorities for different types of research are currently set at the right level - several thought that the FRST pool was large compared to the availability of resources for operational research.

Vulnerability of national capabilities

Users fear that national capabilities, including people with specific skills, databases and collections, are currently too vulnerable to changes in the funding environment. Funding will need to be resolved for research, such as collections, that is dependent on long-term support for its effectiveness. 

Currently there are no national statistics on environmental research, such as, for example the total number of ecosystem researchers working in New Zealand, both in research provider organisations and within operational agencies. This information is required before issues such as skill constraints can be addressed. 

FRST facilitation role

The natural ecosystem research review currently being conducted by FRST is an appropriate process for facilitating a discussion between other agencies with national strategic interests (e.g., DoC, MfE, MAF, MFish, regional council and local authority representatives). The question to be explored (in collaboration with providers) is whether it is possible for such a group to establish a set of national research priorities and delineate responsibilities. 

Patterns of success
A number of broad patterns of success for achieving outcomes from ecosystem research are beginning to emerge from this evaluation. The following table briefly summarises them. These are based mainly on detailed comments to open-ended questions from a diverse user community. They should be explored more in a more structured way in future work in this area.

	Factor affecting achievement of outcomes?
	Findings from this evaluation 

	Type of research: Basic versus applied
	Users value both equally 

	Effective engagement between users and providers
	Very important for achieving success

	Research capability and investment of user organisation
	Important for achieving success. Users with sufficient resources (time, money capability) able to engage researchers effectively to address their needs.


Other factors may well be important, e.g., geographical scope of the research or research subject area. However, there was insufficient information based on this survey to draw conclusions about them.  

1. Introduction 

1.1 Aim

This evaluation aspires to provide evidence of benefits to New Zealand resulting from Foundation-funded research investments in natural ecosystems. The evaluation consists of two parts, a user survey and case studies of ecosystem research programmes, with the main emphasis on the user survey.

The aim of the survey was to obtain information on the natural ecosystem research funded by the Foundation, from the perspectives of people involved in the management and/or protection of NZ ecosystems. The survey sought their views on: 

· The benefits of natural ecosystem research;

· Relationships with researchers; and

· Factors affecting the implementation of research results.
The case studies of ecosystem programmes also obtain information about outcomes and user-provider relationships, but with a stronger emphasis on the researchers’ perspectives rather than users’ views.
1.2 Scope

This evaluation covered a subset of the total environmental research in N.Z
, that related to natural ecosystems with total Foundation funding of approximately $28m per year. This includes basic and applied research related to New Zealand biodiversity, biosecurity, and other related areas in marine, terrestrial, and freshwater environments. FRST funds ecosystems research through CRIs, universities, and other providers. (A list of the relevant research programmes and research teams is given in Appendix 2.)

The Foundation is currently conducting a review of its natural ecosystems research, with a view to reinvesting in this area in 2004/2005. This survey was designed to fit in with the review by providing users’ perspectives about outcomes from Foundation-funded research. These views will be integrated with other relevant information to help determine future funding strategies. The survey was focused at an overview level; findings will not be used to influence investment decisions for individual research programmes.

1.3 Caveats

The findings from the user survey, if considered in isolation, present a rather one-sided view as they examine the benefits of the research (mostly at the implementation end of the research cycle) solely from the perspective of the user. This is of course an important perspective given the Government’s increasing focus on outcomes from publicly funded research. However, there are other equally important perspectives, such as those of the research providers, and we have reflected that by incorporating case study results. 

The evaluation did not test whether we can generalise the results of the survey to a wider population of ecosystem research users.
The ability to attribute benefits from Foundation funded research is diminished once the evaluation focus turns to outcomes. This cuts both ways; the Foundation research programmes are not able to claim sole credit for outcomes that were achieved in association with other government agencies or groups; but neither are they fully responsible for factors that affect the successful implementation of research results, which may be caused by system-wide deficiencies.  

2. Methodology

The survey used both web-based information collection and face-to-face structured interviews.  The fieldwork was completed in March/April 2003. 

2.1 Participant selection

The selection of participants in this survey was considered to be critical to achieving high quality information regarding the natural ecosystem research portfolio. The potential user population is large and diverse, ranging from government policy and operational agencies to community groups. We were interested in hearing the perceptions of people from a wide range of organisations and roles, who are in a position to make use of Foundation research results. We asked independent consultants to select the participants in the survey- partly for reasons of independence, but also because of their familiarity with the natural ecosystem research user community.

 The consultants were asked to provide the Foundation with two separate lists of potential participants-one for the web survey and the other for the interviews. The consultants were briefed to select participants from a variety of work organisations. The participant lists were to include people working in a range of subject areas (mirroring the subject range of Foundation investment) and at a variety of organisational levels, from head office to the coalface. The approximate weightings between the different user groups were assigned by the Foundation (see discussion below for rationale) but the consultants were free to assign appropriate people to the different groups. 

In addition to these requirements, the consultants were asked to select a slightly more specialised group for the interviews. Here, the emphasis was on selecting participants that were familiar with the RS&T system, were well connected within that system, and to some degree played an “information node” role. The web user list on the other hand was more flexible in the choice of participants, allowing for people with little (or no) knowledge of the Foundation, provided they were in a position to potentially benefit from the research.

Rationale for choosing user type distribution for survey

The rationale for choosing the types of organisations to be involved in the survey was based on internal information and advice, with some guidance from the consultants. Internal information included data received from researchers in their contracts and annual reporting. This was used to establish generic types of users (e.g. central agencies, regional councils), and the approximate proportional weightings between different types of groups. It is important to note that information from researchers was not used to identify specific users to be included in the survey.   

Researchers most frequently identified central agencies as users of their research, both in terms of co-funding partners, partnership initiatives and annual reporting of tangible benefits. For example, roughly half the N.Z. users mentioned in the contracts were central government agencies, with a high number of mentions for the Department of Conservation.  Also, annual reports from 2001/02 show that the predominant user types of tangible benefits from research funded by the Environmental Output Class were N.Z. government agencies. The other main N.Z. user groups identified in contracts and annual reporting by researchers were regional/local authorities, industry, and community/voluntary groups. 

Environmental consultants were identified as important users to be represented in this survey because of their role in supplying management and policy advice to regional and local councils, even though this group were rarely referred to by FRST funded researchers in contracting or reporting. Several of these users were therefore included in the survey.

Survey population by subject area
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The distribution of the survey group by subject area is shown below. It largely reflects the subject distribution of Foundation investment. This should be considered to be illustrative because of the degree of overlap between subject areas and the fact that many people in the survey could potentially be assigned to more than one category. There was an emphasis on biodiversity as a speciality subject -this reflects the focus on biodiversity in Foundation research funding (approximately 50% of the total money available for natural ecosystem research). The rest were split mainly between biosecurity and aquatic specialists, again reflecting the relative emphasis of these subject areas in the Foundation’s funding.

2.2 User Interviews:

The evaluation team completed a total of 32 interviews with interviewees based in Whangarei, Auckland, Hamilton, Whakatane, Rotorua, Wellington, Wairarapa, Nelson, Christchurch, and Invercargill. Seven different interviewers were used. The interviews were structured to collect the information that was required, some of which was quantitative.  However there was a degree of flexibility in the interview through the use of open-ended questions. In order to assist participants with the interview, a list of the relevant Foundation funded research programmes and research teams (see Appendix 2) was provided. The interview questionnaire is included in Appendix 3. Interviews typically lasted 1.5 to 2 hours, during which time it was possible for an interviewer to obtain quite detailed qualitative information.
2.4 Web-based questionnaire

The aim of the web-based survey was to reach a large number of people working in different types of organisations and at a variety of levels, with minimal time costs to the participant. The survey was designed to be completed in around 15 minutes (or less if the participant had had little association with Foundation research). The survey questionnaire was developed and tested by the Foundation evaluation team; it had many questions in common with the interview questionnaire but had more forced-choice options.  Information from the web survey was intended, in part, to corroborate the more detailed, but fewer in number interview reports. Andrew Fletcher Consulting Limited administered the survey and tabulated the responses
 on behalf of the Foundation.

A total of 144 companies were sent an initial email inviting their participation in the survey, informing them of the survey period, and providing background material that included the list of relevant Foundation funded research programmes.  Notification of the start of the survey was sent on the start date. In this email, participants were provided with the URL for the web-based questionnaire, along with a unique password to allow them to access the questionnaire.  Email reminders followed the initial emails and, later, telephone calls were made to non-respondents.

The overall response rate for the web survey was 66%. 

In total, we asked 176 people to participate in either a web or interview survey and had an overall response rate of 72%. In some cases, differences in results between the two surveys may be partially due to methodological issues (although the distributions were usually similar) –these are discussed when the results are presented in the Appendix. 

2.5 Other information – evaluation case studies

The evaluation unit undertook 12 case studies in the ecosystem research area as part of a broader evaluation between 2001 and 2003. These provide qualitative information about the nature and impact of benefits arising from FRST-funded research. The primary perspective is that of the researchers, although in several cases, there was corroboration with users who were identified as beneficiaries of research results. Selected information from case studies is presented throughout this report to provide some balance in perspective and for illustrative purposes. Further information regarding the case studies can be found in Appendix 5.

3. Summary Findings

Aggregated findings from the user interviews and the web-based survey are given in summary tables in Appendix 4.  The main findings and major issues are summarised in this section. 

N.B. This report includes some quotes from users to illustrate findings. These are taken both from direct quotes by web respondents and from interviewers’ notes (not necessarily verbatim quotes from users). These may have been edited for length or to protect the confidentiality of the source. 

3.1 Survey Respondents’ Details 

Type of organisation

The survey respondents worked in a variety of organisations
 (see chart below), with the largest two groups from central government agencies (particularly DoC), and regional and local authorities. The “Other” category includes community and voluntary groups, iwi, and groups such as industry associations and private companies. 
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There is a low representation from iwi in this survey. Maori representatives comprised 10% of the survey population, however only one interview was able to be arranged within the active survey period (3 months), and the web response rate for this category was not high (3%)
. 

Primary work activities

Users were asked to nominate their primary activity from a given list, and the following emerged as the most common:

· Providing advice for ecosystem management 

· Ecosystem management

· Policy setting 

· Advocacy of environmental issues

Regional coverage
The users’ primary responsibilities and activities were mainly focused at either N.Z. wide or regional geographical areas. A small percentage (13%) of users were chiefly concerned with local areas, i.e. their immediate towns or localities.
Research Capability

Externally funded research is an important source of research knowledge and expertise for most respondents. The following sources of research knowledge and expertise were identified:

	
	Interviewees
	Web respondents

	Combined

	Mostly in-house
	19%
	13%
	14%

	Mostly external
	66%
	28%
	38%

	Equally in-house & external
	16%
	51%
	42%


66% of the interviewees used mostly external research to address their research needs. There was some confusion regarding the definition of research; some interviewees included monitoring and survey work as research, others did not.  This may partially explain the different weightings between interviewees and web respondents, in which web respondents reported a higher percentage of in-house research use than interviewees. 

Research investment

Most interviewees (i.e. 60%) reported an annual research investment of less than 2% of the organisation’s annual operating budget. These percentages are surprisingly small given the legal responsibilities for environmental management and advice of many of the agencies surveyed. The research investment is small compared to, for example, the manufacturing business sectors (FRST evaluation report: “Manufacturing Research User Survey”).

A small number of interviewees (22%) were in a more fortunate position regarding their own organisation’s investment in research - they reported greater than 5% of their annual operating budget on research. All but one of these interviewees were based at central agencies. (The same definitional issues mentioned above may also affect the information reported by some interviewees for their organisation’s current annual research investment).

Future plans

About half of the users reported no plans to change current research capability within the next 3 years. Those users with plans for future changes reported a desire to enhance existing in -house capability (about 25%), and/or a desire to make more use of external researchers and their research (about 35%). 
Overview comments about interviewees
Generally speaking, interviewees from central agencies were the most satisfied with FRST research. Interviewees from the “Other” category (e.g., community groups, NGOs, iwi, and private companies) were proportionally the least satisfied.

Interviewees who worked at organisations that spent more than 5% of their budget on research were satisfied or very satisfied with FRST research in general. Half of the generally dissatisfied interviewees worked for organisations that spent no money on research. In general, the more money spent by an interviewee’s organisation on research, the more likely that interviewee would be satisfied with FRST research.
3.2 Awareness of FRST - funded research 

Users were questioned on their level of awareness of the FRST ecosystem research portfolio. The rationale underlying this question are that ecosystem managers and policy makers must first be aware of the research portfolio in order to make use of the research results, and that FRST research should have a reasonably high profile if it is to reach the large and diverse ecosystem user community.

Most users were aware of FRST research

The majority of users in this survey (80% of total) were aware of at least one FRST - funded research programme and/or research team. Furthermore, nearly all of the interviewees were aware of more than 5 research programmes. This survey suggests a high level awareness of FRST research in the ecosystem user community.
 

Users were often unaware of the funding source for research but recognised Foundation funded researchers when they saw researchers’ names on the list provided for the survey (Appendix 2). In fact, the most common ways of identifying FRST - funded programmes were by either recognising individual researchers, or by knowing that specific areas of research were being undertaken at major research organisations (particularly Landcare Research and NIWA.)

Awareness was spread over research programmes

The level of awareness for each of the 44 individual research programmes was quite high –most programmes were recognised by 5 or more users (see graph below). Every ecosystem programme was recognised by at least one user, and there were 3 research programmes that were recognised by over 30 of the 127 respondents.

 On average, each programme and/or team was recognised by 12 users in the survey. This is evident as a peak in the 11 to 15 category in the graph below.
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Incomplete knowledge of FRST research portfolio is still an issue for many users

Despite the high level of recognition of FRST programmes and/or teams, many users (65% interviewees, 31% of web respondents) still identified a lack of awareness of FRST research as a general factor preventing them from making more effective use of research results. The implication is that although users are aware of FRST research, and in most cases have relationships with at least one FRST research team, there is still a part of the research portfolio that remains obscure to them that they feel could be relevant to their work. 

Poor communication of environment research by FRST

Internal constraints (lack of time, scientific capability, and resources) were identified by users as limiting factors for accessing research results. However, most also think that FRST needs to provide leadership in communicating the scope and content of research that it funds. Common suggestions included:

· A FRST newsletter targeted at ecosystem managers, similar in format to provider and other government agency newsletters of this type. This could provide short, punchy information about research programmes, updates on results, and contact details for further information.

· A centralised source of information targeted at the ecosystem management community.

Some selected quotes from web respondents and interviewers’ notes:

“The information is available - often the problem is ‘What can you ask for?” The main problem is knowing what is being done and being updated on relevant programs. Information needs to be readily accessible for busy people.”

“The research is highly relevant, but the challenge is accessing the research results and disseminating them to where they are needed. The sense of isolation in Southland exacerbates this. Invercargill has no CRIs nor a university and so feels isolated from science.”

 “Information is spread across different research providers, including research organisations, universities, regional councils, DoC. Very difficult to figure out where to go for research information as there is no one - stop shop.”

“Results need to be reported in a community friendly fashion. CRI newsletters are good but this only covers a small percentage of the research that is funded. Could FRST put out something similar?”

“Information overload – there is so much paper and e info cascading onto our desks that the useful stuff gets drowned and keeping up with the latest and greatest is extremely difficult. Sorting the Wheat from the Chaff is the challenge.”

3.3 Relationships between users and researchers 

Users regard involvement in the research process and relationships with researchers as critical success factors in achieving outcomes of relevance to them. Users’ current relationships with FRST - funded researchers are highly valued by users. There were few complaints concerning specific user - provider relationships. Some generic issues were raised and these will be discussed in this section.

High number of user - provider relationships

Users were questioned on their relationships with researchers. These were defined quite flexibly as any connections between the two parties, ranging from informal linkages to more formal contracts or partnerships. 

Approximately 70% of all 127 users in this survey had at least one relationship with a FRST - funded ecosystem research team, and 30% had relationships with more than 5 teams. This is a very positive finding considering that the survey population (for the most part) was chosen with no regard to whether the user had established connections with FRST researchers.

Many of these relationships could be classified as partnerships, rather than just informal linkages between parties. Approximately 40% of all 127 users reported at least one partnership with a FRST - funded research team. (Partnerships occur where there is some alignment of objectives and strategy between the two parties, or some other form of close association. These may or may not involve specific contracts between parties.) 

Relationships were spread across research programmes

The majority of FRST funded research programmes were connected with at least one of the interviewees, as shown in the following graph. In fact, only one programme had no relationships with any of the interviewees. On average, a programme sustained relationships with 3 different interviewees (and partnerships with 2). Again, this is a very positive result given that no effort was made to select interviewees who had current relationships with FRST researchers.
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The nature and purpose of user-provider relationships

The main purpose of a user-provider relationship from a user’s perspective was for developing new practices and /or strategies for ecosystem management. This purpose was identified by 65% of the web respondents.

To a lesser extent, the relationships were also to:

· Collaborate/co – fund in natural ecosystem research,

· Obtain research support/consultancy services for a user organisation, and

· Develop new tools for ecosystem management 

High degree of connection with users also found in case studies

All of the 12 case study programmes could demonstrate a number of relationships with users. The number and type of user-provider relationships in the case study programmes varies depending on the nature of the research being undertaken. The following table shows a few examples from case studies that illustrate a range of connections between research programmes and users. (Further information can be found in Appendix 5.)

	Illustrative examples from case studies of the types of users connected with different research programmes 



	Biodiversity and Threatened Species (Landcare Research)
	Collaborative partnerships with users:

· Especially DoC, MfE. (These users co-fund $1million annually.)

· Maori weavers, Tuhoe and Te Ropu Raranga/ Whatu o Aotearoa.

	Fundamental Environmental Data, Information And Techniques (Landcare Research)
	Links vary from informal to formal contracts. They include: 

· MfE, MAF, DoC, 

· Regional councils, District councils, 

· SOE’s, Private companies, Overseas companies.

· CRIs, Universities

	Sustainability And Enhancement Of Coastal Reef Fisheries Of Economic And Cultural Importance (NIWA)
	Relationships with:

· Ngati Koata, Ngati Porou, and other iwi,

· Ministry of Fisheries,

· DoC

	Trout In Tourism: Sustainably Managing Eco-Tourism And Domestic Sports Fishing (Cawthron Institute)
	Strong links with:

· Fish and Game (who provide some research funding. _ 

· Tourism NZ,

·  Professional Fishing Guides Assn.


Users are generally satisfied to very satisfied with current relationships

Interviewees’ general level of satisfaction regarding current relationships with FRST - funded researchers was ranked by two evaluators, based on interviewer’s notes and in some cases, first hand knowledge of the interview (see Appendix 4 for details). 23 interviewees reported relationships with FRST funded programmes. The general level of satisfaction with those relationships was high, ranging from satisfied
 to very satisfied. Users reported a few isolated cases of serious breakdowns in user-provider relationships. In all of these cases though, the users reported a range of relationships including some very good links, so that on average, no interviewees were dissatisfied with their relationships with FRST researchers
.
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Several users specifically mentioned the high quality of scientist-to-scientist interaction associated with these relationships. Examples of positive factors in current provider-user relationships are listed below:
· Mutual respect between researchers and users

· Long term relationships 

· Researchers who are accessible to the user, co-operative in supplying information, and committed to the collaboration

· Researchers who are prepared to put in extra effort and are seen to be spending much of their free time on committees and projects without any money changing hands. 

· Researchers who display a genuine interest in user’s needs, e.g., by being engaged in on-going debate regarding the strategic policy for the user organisation, and being willing to align research to fit with users’ needs

· Programmes where users are involved in the groundwork of preparing for bids, giving them an opportunity to make research more relevant to them.

· Programmes where users are involved in the research process, e.g. by providing in-kind support, allowing early informal feedback on results.
Some selected quotes from users regarding their relationships with FRST researchers:
 “It is very useful to have people with this breadth of experience to help out with day - to - day decision making, they have invaluable experience and can help me when I need to find out things fast.”

“As a Policy setting group we rely upon relationships between our in-house science group and external providers.”

“Face to face is the most important way of working.”

“We get good stuff from these people, and rely extensively on it.”
“The relationships work well if all the parties are involved from the start.”

“Longstanding and of great value”

Users with more relationships were generally happier with FRST’s overall management of ecosystem research 

As a general rule of thumb, users who have relationships with one or more FRST funded programmes tend to be more satisfied with FRST’s overall management of ecosystem research.

Researcher links by user type

All of the 11 interviewees reporting more than 5 relationships with FRST programmes were from central agencies or regional councils. In general, the smaller territorial authorities, or smaller groups within larger regional councils, have fewer relationships with FRST researchers than larger regional groups, and therefore less access to research. 

DoC is in a relatively unusual position as it has its own internal source of research funding. Nevertheless, DoC employees at the head and regional office levels have numerous relationships with FRST funded researchers. However, connections with FRST researchers appear to drop off at the conservancy level.

Users who are able to co-fund or provide in-kind support to a research programme are better placed to develop relationships with researchers

It is clear that those groups and organisations with sufficient resources to purchase research and/or offer in-kind support have more ability to establish relationships with FRST - funded researchers. Consequently, this group of users is more likely to have a better understanding of the limitations inherent in the process of turning science questions into management applications.

“Relationships with science providers are v. important for accessing info. Providing in-kind support for FRST research programmes has led to early feedback on results and timely management advice.”

“This relationship is excellent now. Hasn’t always been great but it is a long-standing relationship and we have now figured out how to interact with each other. Initially struggled with the difficulties of turning management questions into research projects.”

On the other hand, 80% of the users reporting no relationships with FRST researchers were from organisations that spent less than 2% of their budget on research (50% had no research budget at all). These were most commonly community and voluntary organisations but also included local authorities and relatively under-funded groups in regional councils. This group of users feel excluded from the research process and have major difficulties finding out about research and how it can benefit them. 
“We are not in a position to provide funding for research or to pay for its results. We strongly believe that the public good is increased by groups such as ours, and that we should be unconstrained by financial or professional barriers from benefiting our environment by the use of research results. As stated above, we are more than willing to engage in mutually beneficial relationships with research providers in order to make our requests for information more viable.”

3.4 Outcomes 

The ultimate outcome for all the FRST - funded ecosystems programmes is the sustainable and effective management of New Zealand’s natural ecosystems. However, there are many steps between gaining fundamental knowledge to better understand these diverse and complex ecosystems and providing management or policy information for a specific user. In many cases, there is an inherent tension between the science question and the need for users to have information for immediate management needs. Management decisions often need to be made before the science questions have been fully addressed. 

Users were generally very positive about the quality of research results and applicability to their work. Many identified outcomes that had a high impact on their organisations. However, several generic issues were also raised.

3.4.1. Overall findings

Many users identify outcomes from FRST funded research

Only a small percentage of interviewees (10%) had no outcomes to report from FRST funded research; most identified between 1 to 5 specific benefits that they had gained from FRST programmes. (Specific examples of user-identified outcomes can be found in the following subsections.)
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User-identified outcomes from FRST ecosystem research are classified in the graph below. Approximately half of all 127 users reported gaining new awareness or understanding of an issue that would lead to future changes in behaviour (such as e.g. a change in the way they implemented a policy or practice). Nearly half of all users also said that a new or improved management practice had arisen as a result of FRST research. A significant percentage of users identified new or improved management tools and policy decisions as outcomes from FRST research.

Outcomes from FRST research have a high impact 

The following graph shows the outcomes reported by interviewees along with their assessment of the impact of the outcomes. Most outcomes had either a moderate or high impact for users. There was little distinction in impact between the different types of outcomes, except that ‘changed awareness’ had slightly less impact than other outcomes.
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Outcomes were spread across research programmes

Interviewees identified outcomes that had benefited them as users from approximately 70% of the ecosystem research programmes. About a quarter of the programmes were associated with more than 3 user-identified outcomes.  The wide range of programmes reporting outcomes for a relatively small sample of users from a diverse ecosystem community is very encouraging. This is consistent with the high number of user-provider relationships reported.
FRST research is very useful for achieving outcomes

Users surveyed by the web questionnaire also consider that FRST - funded research has been very useful in achieving the benefits that were reported, as can be seen in the following graph. Nearly half of these reported a ranking of 6 or 7 (extremely useful) and the average score was just over 5. 

3.4.2 Value of different types of outcomes 

Fundamental knowledge and understanding are important to users 

Users see value in the knowledge and understanding they derive from FRST research. This knowledge may be incorporated into tangible benefits, such as tools for direct use by resource managers or predictive models for researchers to better address management questions. However, users value more intangible benefits, such as an improved understanding of ecosystem processes, equally highly (see graph above, which shows the large number of instances of changed awareness and understanding, many of which had a moderate or high impact).

When asked to comment generally on the relevance of FRST ecosystem research, several users referred to the research as essential because it provided fundamental knowledge beneficial for solving long-term environmental issues. Most, but not all, users recognise that understanding ecosystem function is a prerequisite for effective management, and that therefore the generation of knowledge about ecosystem function is vital. 

Selected comments from users on the relevance of FRST research to their needs:

“FRST research is the fundamental platform that other research funds should leverage from. No one else can fund the fundamental stuff that FRST does as most other research budgets are too low.”

“The natural marine ecosystem research currently funded by FRST is extremely important, and will ultimately play an important role in changing institutional and public attitudes towards sustainable management of marine ecosystems…. FRST funded ecosystem research is often the only process-related research being conducted in some of our more at risk ecosystems .”

“FRST funded research fills a gap in our organisation's ability to fund strategic "blue sky" research.  Our organisation tends to focus on research addressing immediate operational needs.”

Fundamental building block research

Biosystematics research was highly valued by users. This type of research was the most commonly identified research gap and/or priority for FRST research (1/3 of the interviewees mentioned this as a priority area). Users consider biosystematics research to provide fundamental building blocks, which are vital, even though they may not often be directly applicable to their everyday activities. However, some users urged that biosystematics work should not come at the expense of research aimed at the understanding of ecosystem processes and functions.

Comments from users and the text on outcomes from biosystematics research below illustrate these points.

Some comments from users in support of biosystematics research:

“We usually need very applied research but do not want to see basic stuff dropped out of what FRST is funding. Biosystematics work is very important –don’t drop this. May not use directly very often but it does need to go on.”

“Biosystematics is considered an essential underlying foundation for ecosystem management. Research in this area can also influence our organisation’s priorities by throwing light on the extent to which a species is rare or endangered.”

 “FRST research work in some areas, e.g. taxonomy and biodiversity has long-term value which is very easy to lose if funding is lost -  key people leave to go overseas, team is disbanded. It is hard to rebuild.”

“Biodiversity is a new area and the needs have not been prioritised. Work is required to clarify priorities. There is also a lack of basic information on potential risks and impacts. Lack of baseline data is also an impediment. The biosystematics programs are building up this baseline data. “
“Focus on taxonomy (even very high quality work) should not occur at the expense of ecological and distribution work, which has a higher priority.”

“Taxonomy and biosystematics are useful resources, but they should not be regarded as ecosystems research. On the whole, ecosystems processes and functions are not covered in the FRST portfolio.”
Outcomes from Biosystematics Research

FRST funds several programmes in biosystematics research, ranging from fungi, bacteria, and marine algae, to terrestrial invertebrates, plants, and marine species.  Although not always producing large visible outcomes, users in this survey recognised that these programs supported collections of national importance and provided basic information for many different users.  One illustrative example of an outcome identified by a user follows:
Example of a user-identified outcome from biosystematics research 

The New Zealand Threat Classification Systems List, compiled by the Department of Conservation, is an example of how biosystematics and taxonomic information is used. This publication lists all threatened bats, birds, mosses and liverworts, freshwater fish, terrestrial and freshwater invertebrates, frogs, vascular plants, reptiles, marine fish, marine mammals, marine invertebrates, algae, and fungi in New Zealand. Such a listing is vital for prioritisation of recovery programs and in management plans for parks and reserves. Several FRST - funded researchers acted on an expert panel and many more provided invaluable input into the production of the list - this outcome would not have been possible without these people and their research.

Tangible outcomes for ecosystem managers and policy makers are highly valued

Knowledge gained from FRST ecosystem research is being translated into tangible benefits for ecosystem managers and policy makers. The fact that nearly half of the users (46%) identified a new or improved management practice attributable to FRST research is a very positive finding, considering that users were not specifically chosen for their connections to FRST research teams. 

Selected comments from users:

“FRST science is delivering long term outcomes and is key to solving management problems faced by council. FRST science is underpinning policies, plans, guidelines that affect the distribution of large sums of money- FRST research impact is high.”

“Extremely valuable research which needs on-going support, to give councils and practitioners confidence in policy decisions and practice.”

The value placed on different types of outcomes depends on the user, e.g., a key outcome for a pressure group may be to use the research to back advocacy and to change public awareness whereas a central agency might have more immediate need for management tools. However, all groups appear to value changed awareness or understanding resulting from research. The following two illustrative examples were amongst those research areas frequently referred to by users in the survey. (Each area is explained briefly at the start of the box)
Pest control research 

Possums, deer, Himalayan thar, stoats, ferrets, rats, and rabbits are some of the mammalian pests present in New Zealand. Research into pest control in New Zealand is funded by a number of bodies, including FRST, which invested just over $3.5m in 2002. Although specific advancements in pest control may is not solely due to FRST funding, the following benefits identified by users in this survey included significant contributions from FRST.

Pest control research (cont.)

Changes in pest management procedures and policy at central agency level 

New techniques and methods from FRST research have been incorporated into pest management procedures and policy changes at DoC. Research has also resulted in new awareness – e.g., the lifecycle studies of stoats that demonstrated that it might be easier to create a stoat-free environment than previously thought.

Changes in management practices and associated cost savings at regional councils

For Regional Councils, pest research had led to changes in management practice, particularly for planning strategies and park management, and other benefits such as cost savings. As an example, one regional council user in this survey identified cost savings of $70k per year from an enhanced system for monitoring the impacts of rabbits. This new system was produced by a FRST-funded research team at Landcare Research. 

Improved pest management and morale for community groups

Changed awareness related to pests and/or pest control complements specific financial gains by management authorities. One community group noted that the research and associated results had not only improved pest management strategies but had also provided hope that the fight against possums will not continue forever. 

Fishing: Ecosystem effects and resource sustainability.

Trawling and dredging can alter the seafloor and species such as sponges, corals, and clams, can be killed in the process. Regeneration of such species and a healthy ecosystem can take many years to re-establish. The NIWA research programme Ecosystem Effects and Resource Sustainability of Fishing is studying the links between the health of seafloor habitats, the sustainable production of fishery species, and the maintenance of coastal biodiversity. 

New understanding and policy development  

This programme has raised awareness of sustainability and ecosystem management issues in the Ministry of Fisheries (MFish). The research has been used to design complementary research programs at MFish and also for the development of policy for environmentally sustainable fishing.  

Management tools 

Results from this programme have contributed to the development of environmental indicators of marine environmental change by the Ministry for the Environment. Regional councils and others intend to use these indicators for sustainable waterway and marine management.

Advocacy for ecosystem protection

 Forest and Bird have used knowledge from the programme in their advocacy for protection of the marine environment, particularly seabed disturbance by scallop dredging. The programme has been important in increasing public awareness of the impact of fishing on a diverse marine environment. 

FRST research may be the ‘front-end’ for more applied research
Users identified a further value gained from Foundation funded research –its value being in a front-end for more applied research. The following is an example of a product that was cited by users in the survey. The product has been developed by funding from a combination of sources: FRST, MFE, and Landcare Research, where FRST investment has served as a crucial front-end, initiating a significant change of approach. 

Land Environments of New Zealand is an environmental classification developed by Landcare Research that represents a completely new type of geographical classification. In the natural world species distributions are determined by environmental factors. Thus similar environments tend to support similar groups of plants and animals. This classification maps areas of land that have similar environmental conditions, and hence similar ecosystems; regardless of where they occur in New Zealand. This provides a powerful tool for environmental management decisions. 

The classification is based on years of basic research on climate, landform, and soil variables, a significant amount of which has been funded by FRST (and predecessors). A 1997-99 FRST-funded programme into selection of biodiversity indicators by Landcare scientists was the basis for the development of the LENZ product; later stages of the project being funded by the Ministry for Environment, with Landcare Research contributing extra resources at all stages of the process.
LENZ was identified by users in this survey as an important product that underpins a range of conservation and resource management issues. They noted that LENZ has been used by the Department of Conservation in developing a new technique for measuring conservation achievement (MCA) and in a nature heritage measuring system (NHMS). Such new approaches have enabled better management decisions and an ability to more effectively use available resources.

Resource managers who use tools developed by other agencies may not realise the extent to which FRST-funded research underpins such tools. As one person working in a community-based organisation noted:

“It is difficult for us to state that FRST initiatives have improved our practice, though it is probable that, indirectly they have. Information we do receive is unascribed, simplified and practical. It, whatever its source, has improved our pest management practices immensely”
3.4.3 Capability building is seen as a major benefit of FRST research 

Most users value their access to the expertise of FRST research teams; some value it as highly as the actual research outputs (as also noted in Section 3.3). The latter are likely to be larger organisations with the ability to fund specific contracts, in which the research team’s capability and knowledge are applied to the specific management needs of the client. Comments from users illustrate this point.

“Main benefit of FRST research is enabling researchers to exist, maintaining that national capability”

“Generally, FRST-funded scientists that I am aware of are of a high calibre. FRST needs to make sure that they are maintaining an innovative and highly qualified group of researchers. Need scientists with a broad range of skills.  FRST could play a role in providing future Research leaders.FRST should be generating innovative world-beaters (and are to a certain extent)- would like to see more!”

“The primary outcome from these research programmes is changed awareness. This is a “process” outcome, one that arises from the contact between user and researcher through collaborative work and sharing of information. Contact with scientists is seen as beneficial in and of itself because they have a bigger, broader (national and international) view of things.”

There are two ways in which FRST-funded research increases scientific capability in New Zealand. The first is by the creation, support and strengthening of research teams. 

The second effect of FRST research is to increase the capability of the users themselves. Tools and models coming out of the research programme increase the capability of agencies to carry out their resource management roles. Workshops, seminars, informal contacts, and popular articles/newsletters are commonly used by researchers to educate and up skill resource managers. New ways of thinking for both parties can also come from interactions between scientists and users.  

Many users specifically mentioned the workshops run by the Aquatic Plant Management team as a source of new skills and enhanced management advice.

Aquatic Plant Management 

Aquatic Plant Management is a NIWA programme focussing on the management of exotic plants and the disappearance of native vegetation in lakes and waterways of New Zealand. Research team members have travelled widely around New Zealand conducting workshops for environmental managers in regional councils and other resource management agencies such as DoC.

Many users in regional authorities mention these workshops as effective in upskilling staff and increasing their capability to offer sound management advice to others on the detection and control of aquatic weeds. Over the past 5 years the research team has run an estimated 50 workshops for management agencies around the country from Northland to Southland. 

In another recent example of capability building, the research team facilitated the formation of a consortium of 11 management agencies to apply for registration of a new herbicide for use in NZ on submerged weeds. This entailed many meetings, letters, and phone calls, with the NIWA team providing all parties, including ERMA, applicants and potential appellants, with all the information required for progressing this initiative. 

3.4.4 Outcomes for Maori

Information from iwi participating in the survey suggests that while some good outcomes were achieved, there is still a need for more research that was appropriate and useful for Maori. 

Although we only heard views from a small number of iwi, all those we heard from seek increased engagement in the research process and in ongoing consultation. From their perspectives there is room for improvement in the relationships between researchers and iwi. The following comments from iwi respondents demonstrate this concern.
“In general we are not well informed.  CRI’s have attempted to inform us of some programmes but not to an extent that we are well conversant with all their programmes.  FRST have done very little to inform and involve iwi authorities, hapü or rünanga in research…

These [relationships] work well and there is a real sense of value and respect placed in us and our knowledge by these CRI’s.  There are some difficulties at times and things could still be better, particularly where they still struggle to understand key cultural beliefs and concepts, but we recognise their enthusiasm to collaborate…”

“The main difficulties lie within processes for involvement of iwi, which needs to take time on both individual bids as well as informing iwi of any CRI’s entire research programme.  Regular face to face hui between key people from both parties would help...”

“There are many problems with the way many researchers report back on research results to tangata whenua and the wider community… we have begun to try and work with and get agreements with researchers to ensure they will keep us involved in the writing up, publishing and reporting back of research results, however this does not currently happen much.  Some sort of “research with tangata whenua best practice standard” could be developed … and applied to all FRST funded-research. “ 

“Research results are often very technical, scientific and/or academic and may be published in places our people do not access.  Efforts need to be made to change this and make research more appropriate to tangata whenua and the wider community.   Executive summaries in lay language as well as research posters are important as well as an emphasis on feedback/info transfer hui and public meetings/lectures” 

In some respects, iwi’s call for increased feedback of research in the appropriate form align with a more generic concern from all types of users. People want research results in a form that they can easily access and in places where they can find it.

A cautionary note for engaging iwi from one Maori respondent:

“My thoughts with respect to consultation is that if applicants have not considered consulting with iwi prior to submitting their application form then both a relationship and or a partnership is very unlikely to eventuate. I do not believe any involvement with iwi will work if all the applicant is wanting iwi involvement for is to obtain funding.”
Iwi also find it difficult to access FRST research funding on their own, feeling that they need to form partnerships with other providers in order to get funding from FRST. (FRST’s Māori Development and Advancement Research strategy has been developed and applied across all areas of research funding to help address this).
“MFE’s Sustainable Management Funding, by nature of it’s criteria and application processes, has been easier for Maori to get into and perhaps more appropriate for Maori environmental aspirations. “

“Unless Iwi enter partnerships with other CRIs they are most unlikely to get funded.  There is a strong case for specific funding for Maori, run by Maori that will be of ultimate benefit to Maoridom in general.”

The survey has identified opportunities for FRST to promote best practise standards for research providers to better engage iwi in ecosystems research.

Outcomes for Maori identified by cases studies of ecosystem research 

There was insufficient information from the survey to identify Maori-specific outcomes. However, an analysis of 12 case studies of FRST ecosystem research programmes show that there are outcomes for Maori from several of these programmes. In particular, the coastal reef fishery and eel programmes (based at NIWA) are generating tools that recognise and support Maori involvement in fishery conservation and management. Both customary and commercial Maori fishing are supported. The fish biosystematics programme (Museum of New Zealand-Te Papa Tongarewa) supports Maori by recognising and legitimising their traditional knowledge and appropriately naming EEZ fish species. 

In a number of programmes Maori are involved in the research process itself, which strengthens their research capability and interest. The eel fishery and coastal reef fisheries programmes stand out for their involvement of Maori researchers. So also does the FRST funded research programme: ‘Biodiversity and Threatened Species’ for a long-term collaboration with Maori weavers.

Biodiversity and Threatened Species

Collaboration between Manaaki Whenua (Landcare Research) and Te Ropu Raranga/Whatu o Aotearoa (the national body of Maori weavers) 
Ethnobotany has long been a strand of this biodiversity research, and a collaborative relationship with Maori weavers has developed. The relationship dates back to DSIR days, when in 1984 scientists sought to understand Maori concerns with respect to culturally significant plants. Harakeke (flax) emerged as the main focus of interest. Maori weavers use different varieties of flax and they were concerned about the potential loss of varieties. Some varieties have better weaving properties than others and the weavers wanted to know why. They were also interested in the transportability of varieties. If a good variety was sent to other parts of New Zealand, would it grow, and would it retain its desirable properties in the new location? These issues have provided the focus for cooperative research. The current FRST programme having worked with Te Ropu Raranga/Whatu o Aotearoa since 1994. 

With the support of the Landcare research team, the leadership of this strand of research has now passed to Te Ropu Raranga/Whatu o Aotearoa. Since 1 July 2003 this has been running as a new 6-year FRST programme. The focus has been broadened to cover a range of weaving plants. New strands in the research include conservation of the oral traditions of plant use, and the sustainability of new harvesting methods. The Landcare scientists through a subcontract are researching the latter. The Biodiversity and Threatened Species Programme has also retained an ethnobotany component, now focussed on helping iwi with biodiversity assessments.

In summary, what began as a strand of research within the Landcare programme (and its antecedents) is now a stand-alone programme run by Te Ropu Raranga/Whatu o Aotearoa, a pan-Maori group. Collaboration with the Landcare researchers has built scientific confidence and research capability within Te Ropu. The ongoing partnership will help to strengthen and sustain this capability. Within the new programme, processes are in place to pass on research capability to young Maori students. Maori postgraduate students will work with the Landcare scientists.
4. Users’ concerns regarding FRST research
Whilst there were many positive examples of outcomes from FRST research and a high percentage of users identifying various types of outcomes, users also mentioned a number of general concerns. These comments typically came from open-ended questions regarding barriers and gaps in implementing FRST research, and the relevance of FRST research to them as a user. The following points outline the most significant concerns for users regarding FRST research.

4.1. Bridging the gap between basic research and management outcomes

Most users understand that the research process and users’ requirements for research results operate at different time scales. The following quote nicely summarises the difficulties from a user perspective:

“It's difficult to know what you need to know until you have begun to develop management policies.  But we want the information as soon as we know we need it.  Herein lies the problem!”
A little over half of the interviewees identified ‘relevance of FRST research’ and ‘format of research results’ as barriers when questioned. Their comments were, on the whole, generic statements - only a small number of comments (i.e., 4) concerned short - comings of specific programmes.  One common theme for users identifying research relevance was a closer alignment of FRST research with their needs. Note that the survey was not aiming to draw out suggestions on alternative strategic directions. (That is to be picked up in the Ecosystems Research Review.) None-the-less, some clear messages emerged, e.g. the need for more ecosystem management tools. The most commonly- referred- to issues regarding format were the need for stronger and more definite policy recommendations and more management tools, such as, e.g., user-targeted guides. 

“Need recommendations more than theories. Researchers say you can’t do hard and fast rules as the environment is so variable, but appliers need at least “rules of thumb” to use for on the ground management..”

“Information is good but it would be useful if results were more definite”.

“We have tools for population management, yet we are told the challenge is ecosystem management. Apart from preventing outbreaks of new weed or pest species, or using legal implements to prevent land use changes, we have no "ecosystem management" tools. Surely these should be researched alongside ecosystem problems?”

“We have to accept a degree of risk that not all research will lead to better management decisions.  But we do need to ask "What will we do different once we know the results of the proposed research?"  We need to have reasonable confidence that the new research is contributing somehow to improved management decisions.”
User-targeted information 

Ideally, users would like information that is fine-tuned for their needs, both in content and format of the results. Findings from this survey suggest that the most effective mechanism to achieve this is for a user to fund contracts to apply research outputs to their specific management needs. Another way is to become involved in the research process itself. Several users suggested that increased involvement in the research process would solve some format and delivery issues. 

Some users, particularly those with no relationships with researchers, thought that FRST should encourage much stronger user participation in the research process. 

“FRST should ensure that project outcomes specify how the data will be made available to end users. This requires input from end users to define what is required”

“ There should be a mechanism for users to state their needs and then researchers could put bids in. FRST should be a stronger facilitator.”

“Need to target research to users’ needs; obtain sign-off from user at all stages of the process: design, implementation, and delivery.”
Most users who had relationships with researchers were generally satisfied with their level of involvement. Several commented favourably on the changing environment encouraged by FRST investment’s strategies.

“Some providers are getting much better at knowledge transfer, not just a big brain dump to satisfy FRST annual reporting requirement-now much more targeted and useful for users.”
“There has been a real shift to include users in the last 2 to 3 years with encouraging changes in provider’s behaviour.”

Those hardest hit by this issue in this survey were people from local authorities, and community or voluntary organisations.The following quote (edited for brevity but not sentiment) from a local government representative illustrates some of the problems from that perspective: 
“There remains a big gap between how results of scientific research are presented and what the findings might mean to local government regulatory framework. Research tends to deal in specifics, but needs to be translated for more general application by local government. Each Regional or Territorial Authority must still undertake broad literature review of research and assimilate it into meaningful analysis for his or her areas, and derive a policy/regulatory response if thought necessary.

The political process that formulates a Resource Management Act plan, doesn't access research findings directly, but is advised indirectly by the policy analysts who re-interpret a mixed and random bag of research findings that they personally access. There are few tools available to aid analysts to assimilate results/findings, or to help with the analytical process they undertake in getting from reading research materials to the point of generating options to respond to specific issues. 

The local government sector has tended to rely on research it commissions on an ad hoc basis for developing regulatory responses... part of that process relies on the researcher taking FRST projects into consideration. It is difficult to know how well that is done. Time and resources are limited - there is a tendency to want to get straight to developing policy options. The scientific basis is frequently a less transparent part of the policy formulation process, and is most easily dropped from the process... there is a requirement to consult but not to undertake appropriate scientific analysis to describe issues and potential solutions.

The hurdles for using scientific research by local government are similar to those for NGOs and are well described in literature (lack of resources, use of science language and jargon, in-expertise to interpret, time frames out of sync, dis-connection between results and useful responses, academic style isolates typical reader, narrow focus research not conducive to generalisations needed to undertake public debate on appropriate responses, etc).”
These comments highlight that some users recognise there are problems on both sides of the  issue. Some users recognise the need for their own organisations to take more responsibility, take a less ad-hoc approach and boost their own in-house skills. They also highlight that from some users’ perspectives, researchers need to make changes that are conducive to easier and effective use of results.

Access to research results is dependent on personal links
Part of the problem is that users’ awareness and access to research is highly dependent on personal links and networks. This, however, poses as a dilemna, as the personal connections within the ecological science and management community are part of the strengths of the ecosystems science system as noted earlier in this report. The following points illustrate the dependence on personal connections:

· Users with no or few relationships with researchers commonly reported a lack of awareness of research as a major barrier. 

· Users typically identified individual scientists or teams rather than FRST programmes, although many also recognised major research organisations. 

· Some of the most common ways for users to access external research results are by informal contacts and direct contact with external researchers. Conferences, workshops and seminars are also popular ways of keeping in touch, but these are also about personal links as they provide users with an opportunity to maintain relationships with scientists or embark on new ones. 

The reliance on personal contacts poses a potential risk for the flow of information. As one user notes, these links are vulnerable:

“Personal networks are crucial and these rely on individuals and their histories of association in the past, and are therefore vulnerable to changes of personnel.”

Unfortunately, it is not feasible for every user to have a personal link with a research programme or team. The constraining factors are the small number of researchers relative to the large user population, and the fact that many organisations have insufficient resources (money, time, capability) to establish these links. This problem is unlikely to be solved by a general increase in the emphasis on user involvement in FRST programmes, e.g. through internal FRST processes such as assessment criteria, because there are not enough researchers to go around all the users. There are a finite number of relationships any one programme can sustain before the quality of interactions is degraded. 

On the other hand, there are legitimate concerns from some users who are out of the loop and hence struggling to get information they need. These include (but are not limited to) community and voluntary organisations, iwi, and local authorities. Other groups in this survey who feel marginalized include those that have responsibilities for protection of private land and those that are interested in non-native species. 

Potential solutions to issues identified

Many of the issues and potential solutions identified by users in the survey are not unique to this area of research. The range of information issues and suggested responses are very similar to those found in a comprehensive series of regional workshops led by DoC involving biodiversity managers in late 2001/early 2002. Those workshops were sponsored by the TFBIS (Terrestrial and Freshwater Biodiversity Information System Programme) in order to help define the scope of that programme, which is aimed at improving the efficient and effective use of information to help halt the decline of N.Z. biodiversity. TFBIS is underway and should help to address some of the issues identified by our survey respondents in the biodiversity area. What more can be done?

More emphasis on methods for accessing research outside of personal networks

More emphasis is needed on methods other than informal contacts and personal networks for information transfer between research providers and users. Publications, particularly CRI newsletters and their equivalents from other agencies, are very popular methods for accessing research. Interestingly, the Internet was a less popular option for accessing research results (used by 65% of respondents). Some users noted that this method of dissemination was thought to be effective only when combined with another method, such as a newsletter or publication, which alerted the user to the presence of the website and site updates. Users also commented on the difficulty of finding relevant web sites and often expended considerable effort on compiling lists of useful websites. 
 “ CRI Newsletters are a good means of finding out a summary of what goes on. Websites should be used for follow-up of information not the primary dissemination tool.”
Ideally, FRST (in collaboration with other agencies) would explore TFBIS type solutions and education campaigns targeted at groups and organisations in need. However, currently this is outside of the scope and resources of FRST. We may not be in a position to establish a central national forum for all ecosystem research being undertaken in N.Z. However, a lot of valuable information is already collected by FRST and is available on the web site but it is not easily accessible or relevant to users. A user-friendly search engine that could extract selected information (researcher name, organisation, title and contact details for further information) based on users’ criteria (e.g., ‘find all marine biosecurity research funded by FRST’) would be a useful tool for users.
Possible Action for FRST suggested by users:

Develop a web search tool that allows users to pull together research programme information using criteria based on profiling information collected for research programme contracts. Market this tool to users once it has been developed.

Science translators are highly valued

People with the ability to translate research results for more general application by users were very highly valued by users. Users mentioned active researchers who were good in this role, as well as people employed by the major provider agencies to act full-time as translators. Many users are also trained scientists and the majority are required (and able) to fulfil this role as part of their work activities. However feedback from the survey is that there are not enough of these types of people working in all parts of the ecosystem science system. This makes it difficult for users with little experience or understanding of the scientific process to tap into results. 

“It is possible that more designated “science popularisers” are needed to point people in the right direction, written or whatever, to ease demands upon academics…”

“Organisations that have people specifically employed to link between scientists and end users make it much easier. This works really well.”

Possible Action for FRST suggested by users:

Another question to explore in the review is whether there could be ways that FRST can encourage more science translators into the system.
4.2 Issues relating to the behaviour of FRST and other funding agencies

Relevance of FRST research portfolio

Approximately half of the interviewees identified the overall relevance of the research funded by FRST as a generic barrier or issue for FRST to address. Some comments were relatively mild, whilst others were more emphatic. The concerns could be grouped into three general (overlapping) categories: 

· Increased alignment of research to users’ needs, 

· Improved coordination between funding agencies, and 

· Improved overall strategic focus of the FRST research portfolio.

The first issue has been discussed in the previous section. The latter two points will be discussed below. Generally speaking, the users identifying both of these issues were knowledgeable about both the N.Z science system and FRST’s role within it.  

Improved coordination between funding agencies

Many users were aware of other sources of government funding for ecosystem research, particularly the Sustainable Management Fund run by MFE which funds more applied research and DoC funding. However users were often unclear as to the boundaries between these funds. 

Nearly a third of the interviewees noted that they would like to see improved coordination between funding agencies. They wanted to see better rationalisation of different ecosystem research funds in order to make the best use of limited resources and to reduce duplication of research. They also thought that improved coordination between funders would result in a better alignment of the research focus of FRST funded research to other organisations’ needs and national environmental strategies, such as, e.g. the Biosecurity Review and Oceans Policy. 

Selected comments from users:
 “There is an artificial division between ‘operational’ and ‘other’ research. FRST expects DoC and regional councils to fund operational research. The demarcation between funding bodies shifts and is unnecessary. FRST as the middle group or MoRST should look at the problem…”  

“ There appears to remain a gap between national policy approaches to ecosystem management( e.g. biosecurity strategy,oceans policy, RMA, biodiversity strategy) and scope and content of publicly funded ecosystem management research.”

“Extraordinary duplication of work in NZ (NB Interviewee has worked in ecosystem management for over 25 years). There is a lot of non-closure on issues. The same ideas are trundled out under different titles.”
Concern for support of national databases and collections.

Related to the issue of unclear delineations between different funders are concerns that funding for basic long-term datasets is vulnerable to changes in the current funding environment. Some users would like to see more explicit support for information of this kind.

Selected comments from users:
 “It is imperative that PGSF funds are used to support national databases and collections as these underpin all research and management.”

“No agency seems able to support the infrastructure/capability for support of key products (e.g. LENZ)& improvement of underlying data (e.g. NZLRI). Funding and accountabilities for national database maintenance and improvement needs review.”

 “Major improvements that MfE and DOC are trying to make (e.g. EPI, LENZ and NHMS) have minimal PGSF science support.  This has had to come from operational Departmental science budgets. The problem of sustaining support for products and improving underlying databases remains an outstanding issue.”

A significant number of users also felt that because these databases and collections had been supported with public funds they, as non-profit organisations or other government agencies, should have free access to the data. This is perhaps not recognising the significant amount of effort that is involved in processing user requests for information.

The national databases and collections funded by FRST are currently under review. Further discussion of these issues is beyond the scope of this report. They will be more fully explored through stakeholder consultation. 
Better strategic focus for FRST research portfolio
Approximately a quarter of the interviewees thought that FRST ecosystem research lacked strategic focus. (Interviewees expressing this concern were mainly based in central agencies and regional councils.) Several users thought that improved coordination between funding agencies would help tighten the strategic focus and research priorities for all the major agencies involved in this area (DoC, MAF, MFish, MFE, and regional councils were mentioned). It would also help with national capability issues. FRST’s review of its ecosystem research portfolio in 2003/4 is expected to explore these concerns.

“FRST research programmes in natural ecosystems are not consistent with users’ needs. The research does not have any ‘strategic construction’, but represents a ‘dump’ of environmental research programmes… FRST research is not conducive to change or constructive for doing new things.  For example, NZ is now experiencing a ‘third wave of extinctions’, which represents a new decline in species.  This is a result of drivers that began a long time ago, particularly with human settlement, which are gradually changing ecosystems, and are now having a major impact.  This is a critical issue, but is not perceived as being in FRST’s thinking or the current investment in natural ecosystems research programmes.” 

 “ Thematic areas should be planned for 10-20 years. There is currently a huge dearth of taxonomists because there is no strategic planning on a national level. Need to design and commit to strategic plans. Strategic planning should produce an employment market for our students instead of having to recruit overseas.”
FRST should take a broader view, and from a central govt. perspective look at 1) what is and what isn’t research, 2) the relative priorities for funding outside and inside FRST for ecosystem research, 3) the level of funding for non-FRST funding (e.g. MFE, DoC)-this seems to be small compared to FRST funded research
Possible action for FRST

 The extent to which coordination can be achieved during the 2003/4 review may be limited given the available time and resources. FRST could facilitate discussion amongst a group of representative users (which should include DoC, MfE, Mfish, MAF, regional council and local authority representatives) and major providers as a first step to see whether it is feasible for such a group to come up with national research priorities. 

4.3 User identified research gaps and priorities

Users identified gaps and/or priority areas for the FRST research portfolio in response to an open-ended question relating to the relevance of research. Their comments have been broadly grouped into 5 categories, which are listed here in order of decreasing number of mentions:

· Science areas

· Research type

· Habitats

· Specific tools/techniques

· Geographical region
4.3.1 Science Areas

There was a diverse range of subject areas identified as research priorities and/or gaps. These reflect, to a certain extent, the demographic composition of the users in this survey. Thus a low number of “mentions” of a topic by users in this survey cannot be interpreted as a low priority for this area from the whole N.Z. ecosystems community. Science topics that relate to common elements in different users’ work roles, e.g., taxonomy and biosystematics, are likely to be mentioned more often.  The following areas were most frequently mentioned:

Taxonomy and biosystematics

There was a clear message from users on the importance of taxonomy and biosystematics, even though it was recognised that this work was not always immediately applicable to users for short-term problem resolution; 30% of interviewees mentioned this as a research priority and/or gap. (Although, not all users were convinced that this type of work should be classified as ecosystems research.)

Biosecurity research 

Understanding of the problems associated with pests and weeds and their associated management implications received an equal number of mentions as taxonomy and biosystematics. Clearly users are just as concerned with short - term management priorities as they are with more fundamental research.

Human-induced impacts

Better understanding of human-induced impacts on the terrestrial and marine environments was also a major concern.

Species –focused vs. whole ecosystem research

The debate surrounding the relative importance of species-focused research versus research targeted at the whole ecosystem is evident in users’ responses, with strong views on both sides but with no clear preference for one approach. Respondents want both but recognise that this is constrained by funding.

4.3.2 Research type

Basic, applied and transitional research 

Users emphasised the need for basic research (6 mentions), whilst still being interested in more research to address their own more immediate management needs (4). They also see a need for transitional research that falls between the two categories.

Social research

Social research to assist operational activities in local and regional governments was also highlighted as a priority. Examples given were:

· Understanding of the drivers for change in private land-owners (in order to more effectively influence their behaviour)

· Better understanding of the path of implementation from research results to eventual outcomes

· Research on optimal ways for government to operate under policies and standards.  

4.3.3 Habitats 

Aquatic environments and coastal edges.

Aquatic environments are seen as a high priority by several users - this includes all freshwater, marine, and saline environments, such as estuaries. Coastal edges were also seen as a poorly understood habitat-both cliffs and soft edges.

Disturbed and dry environments

Users identified a need for more research into disturbed environments (e.g. subdivisions at the edges of forest) to help them understand the impact of human behaviours on the environment.

There is also a gap in their understanding of dry environments such as, e.g., forest edges, slips, shrub lands, and dunes.

4.3.4 Specific tools/techniques

National standards

Several users felt that there was a lack of national standards that would offer a common language for ecosystem managers, e.g., when classifying environments or ecosystems.

4.3.5 Geographical regions

Isolation outside major urban centres 

Generally speaking, users based in regions outside main urban centres mentioned problems associated with isolation and distance from the major environmental research providers. Some regional areas are reasonably well served, e.g. Waikato, Canterbury, and Tasman District; however, others are not, e.g. Southland and Northland.

Auckland and Northland

One urban centre was also singled out in the survey as suffering from insufficient research –that city was Auckland. Most interviewees based in Auckland and Northland felt that there was a shortage of research on issues faced by ecosystem managers in Northland, who must deal with issues that are quite different from those of other regions. (Northland is considered by some to be the pest capital of NZ with its warm and wet climate whereas other areas grapple more with water quality problems.) Users feel that this gap is partly because the environmental CRI presence in the area is quite limited. 

Appendix 1 – N. Z . and Australian Investment in Environmental Research

In this appendix we present rough estimates of government spending on environmental research in Australia and New Zealand. We hope that this information will help inform debate regarding the level of investment in environmental research in New Zealand. However, it should be recognised that the comparison of environmental spending in the two countries is not straightforward because definitions of environmental research are subjective and statistics readily available for the two countries are not directly comparable.  This is partly because there are no OECD benchmarks or other comparable standards for measuring activity in this area.

New Zealand and Australia have similarities; both are island countries with biosecurity concerns, have a range of exotic pests, and not dissimilar economies. There are also many differences. Australia’s landmass is approximately 28 times larger than New Zealand’s, although both countries span a wide range of latitudes. Australia’s population is 5 times larger than New Zealand’s. Australia has three tiers of government engagement in environmental management, New Zealand essentially two (including regional/local authorities). 

There is no accurate figure available (that we know of) for the total government spend on environmental research in N.Z. For example, Statistics New Zealand does not attempt to divide research and development spending into research fields. An estimate can be obtained simply by combining spending in the environmental research output class, the sustainable management fund, and the portion of the fisheries vote spent on research and other services. This gives a total of NZ$ 119 million spent on research or 0.098 % of New Zealand’s GDP.  This should be considered an underestimate because it does not include money spent in other output classes, e.g., Research for Industry, Marsden Fund, NSOF, or by research and higher education institutions. It also does not include money spent on research within other government departments, particularly, the Department of Conservation and by regional councils. However, we estimate that the total sum excluded from this figure is unlikely to amount to more than about  $ 15 m.

Australia’s spending on natural ecosystem research can be estimated from figures provided by the Australian Bureau of Statistics. The ABS provides tables of national expenditure on research and development by research field. Research fields are defined by the Australian Standard Research Classification. Those fields included in the Australian summary are shown in the tables summarising Australian expenditure below . Total Australian expenditure on environmental research was A$ 715.844 million (~NZ$795.382 million), or 0.107% of the Australian GDP. The statistics divide spending by business, commonwealth government, state/territory government, higher education, and private non-profit organisations. Excluding business and private organisation’s spending, the total falls to A$ 625.843 million (~NZ$695.381 million), or 0.093% of the Australian GDP. 

Summary
New Zealand spends approximately the same percentage of GDP on environmental research as Australia (within the accuracy of this comparison).

	
	Expenditure on environmental research
	% of GDP
	Population
	Landmass

	New Zealand
	  NZ$119 253 000
	0.098%
	  3.997 million
	268 000 sq km

	Australia:  Total 
	    A$ 715 844 000 ~NZ$795 382 000
	0.107%
	19.663 million
	7,692, 024 sq km

	Australia:   Government and higher education
	    A$ 625 843 000  

~NZ$695 381 000
	0.093%
	19.663 million
	7,692, 024 sq km


New Zealand

From the Estimates:








Output Class 014   Environmental Research   2003/04 

88 170 000

Output Class 02     Sustainable Management Fund


  4 324 000 

Vote Fisheries
- purchasing research and other services

26 759 000

(34% of fisheries vote)








Total              119 253 000




Gross Domestic Product (estimated) for 2003 

       121, 415 million

Australia

From Australian Bureau of Statistics, 2000-01:

Research field 
total expenditure $1,000

Biological sciences

270100 BIOCHEMISTRY AND CELL BIOLOGY 
         147,522 *

270200 GENETICS 
         155,400 

270300 MICROBIOLOGY 
           69,675 *

270400 BOTANY 
           38,511 *

270500 ZOOLOGY 
           38,506 *

270600 PHYSIOLOGY 
 n.p. 

       *

270700 ECOLOGY AND EVOLUTION 
 n.p.                *

270800 BIOTECHNOLOGY 
         129,320 

279900 OTHER BIOLOGICAL SCIENCES 
           19,311 *

Total Biological Sciences

783 432



Total of *’d   498,712

Agricultural, veterinary and environmental sciences
300100 SOIL AND WATER SCIENCES           

 89,383 

300200 CROP AND PASTURE PRODUCTION  n.p.  

300300 HORTICULTURE          

112,575 

300400 ANIMAL PRODUCTION          

169,304 

300500 VETERINARY SCIENCES           

 80,587 

300600 FORESTRY SCIENCES           

 83,832 

300700 FISHERIES SCIENCES           

 95,404 *

300800 ENVIRONMENTAL SCIENCES         

121,728 *

300900 LAND, PARKS AND AGRICULTURE MANAGEMENT 

  26,959 

309900 OTHER AGRICU…   ENVIRONMENTAL SCIENCES 
           54,841 


Total  Agricultural, veterinary and environmental sciences n.p.


Total of *’d   217,132

Grand total of *’d values
715,844,000

 As % of Australian GDP (A$670026 million)
0.107%  

(One million dollars is 0.00015% of GDP)
  

Appendix 2 – Foundation-Funded Research Programmes

The following table lists some of the natural ecosystem research programmes funded by the Foundation. This mainly covers research programmes that are included in the ‘natural ecosystem research’ portfolio. It also includes other programmes (or parts of programmes) that relate to natural ecosystems but are funded under other portfolios (these are shown with an * and were not on the original list shown to users). We make no distinction in the body of this report between research funded from FRST’s natural ecosystems portfolio or other programmes that were considered to be ecosystems research by users.
The programmes are arranged by research organisation (left column), programme title and objective headings (middle columns) and the research team (right column). The research team only includes those researchers that are listed as leaders of objectives or as the leader of the programme-in most cases there will be other researchers involved in the programme. 

	Research Organisation
	Research Programme & Objectives
	Research Team

(Research Leader in bold)



	NIWA


	Sustainability and Enhancement of Whitebait Fisheries
	Whitebait Ecology
	Dave Rowe

	
	
	Models of whitebait survival
	Ian Jowett

	
	
	Stream and Spawning Habitat Management Strategies
	Ian Jowett

	
	Sustainability of Aquatic Ecosystems and Water Resources
	The role of key species in ecosystem structure and functioning
	Anne-Maree Schwarz

	
	
	Lake habitats
	Ian Hawes

	
	
	Estuarine habitats
	Joanne Ellis

	
	
	The resistance and resilience of ecosystems*
	Simon Thrush

	
	
	Stream ecology*
	Barry Biggs

	
	
	Aquatic ecosystem rehabilitation*
	John Quinn

	
	
	Tools for ecosystem assessment and rehabilitation*
	Ian Hawes

Clive Howard-Williams

	
	Antarctic Aquatic Ecosystems*
	Ecological Processes in Antarctic Aquatic Ecosystems*
	Ian Hawes



	
	Biodiversity of New Zealand Aquatic Environments
	Taxonomy and Inventory of Freshwater Biodiversity
	Kevin Collier

	
	
	Freshwater Biodiversity Measurement and Functionality
	Kevin Collier

	
	
	Taxonomy and Inventory of Marine Biodiversity
	Dennis Gordon

	
	
	Marine Biodiversity Measurement and Functionality
	Ashley Rowden

	
	
	Marine Biosecurity
	Hoe Chang

	
	Aquatic Plant Management
	Aquatic Plant Biodiversity and Ecology
	Mary de Winton

	
	
	Aquatic plant biosecurity — Identifying and predicting threats
	Paul Champion

	
	
	Aquatic plant biosecurity — Weed control & habitat restoration
	Deborah Hofstra

	
	
	Aquatic plant biosecurity — Development of end-user strategies
	John Clayton

	
	Fishing: Ecosystem Effects and Resource Sustainability
	Natural Coastal Seafloor Ecosystems — Predicting the Consequences of Seabed Disturbance
	Simon Thrush

	
	
	Fisheries-Ecosystem Interactions
	Simon Thrush

	
	Sustainability and Enhancement of Cultured and Wild Shellfisheries
	Natural and anthropogenic change in coastal ecosystems
	Alex Ross

	
	
	Bivalve food supply and utilisation
	Barbara Hayden

	
	
	Marine farm environmental effects
	Alex Ross

	
	
	Improving Shellfish farming
	Barbara Hayden


	Research Organisation
	Research Programme & Objectives


	Research Team

(Research Leader in bold)



	NIWA (continued)
	Sustainability and Enhancement of Coastal Reef Fisheries of Economic and Cultural Importance
	Near-shore habitat complexity and connectivity
	Neil Andrew

	
	
	Macro-algae demography, waves and sediment
	Russell Cole

	
	
	Settlement patterns and post-settlement processes
	Alison MacDiarmid

	
	
	Community and iwi management of coastal kaimoana
	Alison MacDiarmid

	
	
	Non-linear effects on reproduction in exploited populations
	Alison MacDiarmid

	
	
	Enhancement of reef species populations
	John Booth

	
	Fish Usage of Estuarine and Coastal Habitats
	Habitat Use by Fish Assemblages
	Mark Morrison



	
	
	Predicting the Effects of Habitat Degradation and Loss*
	Malcolm Francis

	
	Remote Sensing of Fisheries
	Biophysical Monitoring of the ocean surface
	Michael Uddstrom

	
	
	Predictions of relative fisheries potential
	Martin Unwin

	
	Ocean Ecosystems: Their Contribution to New Zealand Marine Productivity
	Temporal and Spatial Variability in New Zealand Marine Ecosystems
	Philip Boyd

	
	
	Structure and function of marine food webs
	Julie Hall

	
	
	Biogeochemistry and Exchange Processes at Ocean Boundaries
	John Zeldis

	
	
	Life-supporting Capacity of New Zealand Marine Ecosystems
	Scott Nodder

	
	Sustainability and Enhancement of Commercial and Cultural Eel Fisheries
	Conservation, enhancement and management of eel stocks
	Don Jellyman

	
	
	Key factors affecting Eel stocks
	Don Jellyman

	
	
	Predicting Effects of the Fishery and hydro development on Eel Populations
	Jacques Boubée

	
	Seabird Population Sustainability
	Foraging patterns and population dynamics
	Paul Sagar

	
	
	Seabird Population Predictions
	David Thompson

	
	
	Predicting Effects of Fishing Activities on Seabird Populations
	Niall Broekhuizen

	
	Seamounts: Their Importance to Fisheries and Marine Ecosystems
	Seamount Ecosystem Characteristics
	Malcolm Clark

	
	
	Fisheries-Seamount Interactions
	Malcolm Clark

	
	Biosystematics of New Zealand Fungi and Bacteria / Te Whakapapa o nga Kopurawhetu me nga Huakita o Aotearoa
	Fungi in the Nutrient Cycle
	Peter Buchanan

	
	
	Fungi as plant pathogens
	Eric McKenzie

	Landcare
	
	Bacteria of economic and ecological importance
	John Young

	
	
	Fungal herbarium (PDD) and Microbiological culture collection (ICMP)
	Eric McKenzie

	
	
	Database Integration
	Peter Johnston

	
	Biosystematics of New Zealand terrestrial invertebrates / Te Whakapapa o Ngâ Aitanga Tuarâ-kore a Tâne
	Hemiptera and Hymenoptera, and Fauna of NZ series
	Marie-Claude Larivière

	
	
	Coleoptera: Staphylinoidea and Cucujoidea, and Carabidae
	Rich Leschen

	
	
	Acari and Onychophora
	Zhi-Qiang Zhang

	
	
	Lepidoptera
	Robert Hoare

	
	
	NZAC Arthropod Collection / Ko te Aitanga Pepeke o Aotearoa (including NZNC)
	Trevor Crosby

	
	
	Database Integration
	Marie-Claude  Lariviere


	Research Organisation
	Research Programme & Objectives


	Research Team

(Research Leader in bold)



	
	Biosystematics of New Zealand Plants / Te Whakapapa o ngä Tipu o Aotearoa
	Familial and generic circumscriptions
	Steven Wagstaff

	Landcare (continued)
	
	Monographic revisions of indigenous genera, minor revisions and information on introductions
	Ilse Breitwieser

	
	
	Floras of New Zealand
	Ilse  Breitwieser

	
	
	Allan Herbarium
	Aaron Wilton

	
	
	Database Integration
	Aaron Wilton

	
	Fundamental Environmental Data, Information, and Techniques*
	National Soils Database
	Hugh Wilde

	
	
	Soil Prediction
	Allan Hewitt

	
	
	Mapping land-use transitions
	Heather North

	
	
	Multi-dimensional environmental data
	John Dymond

	
	
	Remote Sensing of Vegetation Structure
	David Pairman

	
	Biodiversity and Threatened Species
	Processes maintaining biodiversity in landscapes
	Gary  Barker

	
	
	Biotic interactions in communities and ecosystems
	Ross Beever

	
	
	Resilience, rarity, and abundance
	William Lee

	
	
	Population viability and genetic diversity
	Dianne Gleeson

	
	
	Adelie penguins as bioindicators of the Antarctic marine ecosystem
	Peter Wilson

	
	
	Complementing Maori knowledge of plant taonga
	Suzanne Scheele

	
	Restoring Indigenous Biodiversity in Human Landscapes / Te Whakaora ake i ngä Tini a Täne i ngä Whenua kua Rawekehia e te Tangata
	Human Dimensions of Biodiversity Management
	Will Allen

	
	
	Biodiversity quality in modified landscapes
	Bev Clarkson

	
	
	Biodiversity-Sympathetic Productive Land Management
	Bruce Burns

	
	
	Effective restoration of indigenous ecosystems
	Colin Meurk

	
	Biodiversity dynamics in forests and shrublands
	Disturbance and biodiversity
	Rob Allen

	
	
	Ecosystem processes and biodiversity
	Peter Bellingham

	
	Living Urban Environments
	Directing urban ecosystem evolution
	Colin  Meurk

Charles Eason

	
	Mitigating Mammalian Pest Impacts
	Herbivory: Reduced impacts on native plants
	Murray  Efford

	
	
	Predation: Reduced impacts on native animals
	Grant  Norbury

	
	
	More effective and acceptable control of mammal pests
	Bruce  Warburton

Graham Nugent

	
	Invasive Weeds
	Predicting weed invasion success and impacts
	Peter  Bellingham

	
	
	Effectiveness and environmental safety of weed biocontrol agents
	Simon  Fowler

	
	
	Improving the management of weeds by biological control
	Simon Fowler


	Research Organisation
	Research Programme & Objectives


	Research Team

(Research Leader in bold)


	

	Landcare
	Invasive Invertebrates in Natural Ecosystems
	Risk profiles for biosecurity decision-making
	Gary  Barker

	(cont.)
	
	Management strategies for key invasive invertebrates
	Jacqueline Beggs

	
	Possum Population Responses to Fertility Control
	Fertility control and population recovery
	David Ramsey

	AgResearch


	Behavioural and Stress Management
	Behavioural management for environmental sustainability
	Tim Day

Lindsay Matthews

	
	
	
	

	
	Genetic and Hormonal Control of Reproduction
	GnRH and prolactin and their roles in reproduction
	J Crawford

	
	
	Putative sterilisation reagents in possums
	Doug Eckery

Ken McNatty

	
	Pest Management Technologies for Enhanced Environment and Product Quality
	Vulnerability and resilience of native grassland to exotic organisms
	Barbara Barratt

	
	
	Biosecurity of productive sector environments
	Nigel Barlow

Trevor Jackson

	
	Parasite Biotechnology
	Monitor spread of Parastrongyloides trichosuri within natural environments
	Mark Ralston

Charles Shoemaker

	
	Ecosystem Change Processes and their Management
	Spread of unwanted plants and their bio-control agents
	Graeme Bourdot

	
	
	Multi-trophic interactions across sectors and scales
	Anthony Parsons

	
	
	Integrating across sectors and scales
	Anthony Parsons

	Crop and Food
	Sustainable Disease and Pest Management for Arable and Vegetable Crops
	Biosecurity for ecological opportunists
	D Teulon

Richard Falloon

	Hort Research
	New Tools for Biosecurity Risk Assessment
	New Tools for Biosecurity Risk Assessment
	Max Suckling

	University of Auckland
	Measurement of Contact Rates between Possums
	'Measurement of contact rates between possums
	Mick Clout

	Cawthron Institute
	Identifying and Managing Risks from Marine Invaders
	Marine Biosecurity Risk Management Framework
	Michael Taylor

	
	
	Vector Surveillance Tools and Risk Identification
	Doug Mountfort

	
	
	Methods for Assessing Impacts of Marine Bioinvaders
	Barrie Forrest

	
	
	Risk Treatment Measures for Marine Bioinvasion
	Ashley Coutts

	
	Harmful Algal Blooms and Micro-algae Technologies (HABTech)
	Harmful Algal Bloom Ecology and Management
	Lincoln MacKenzie

	
	
	Biochemical and molecular probes
	Lesley Rhodes

	
	Trout in Tourism: Sustainably Managing Eco-tourism and Domestic Sports Fishing
	Sustainably managing eco-tourism and domestic sports fishing
	John Hayes

	
	Models for Freshwater Ecosystems: Linking Fish Habitat to Population Dynamics
	Fish habitat models
	John Hayes


	Research Organisation
	Research Programme & Objectives


	Research Team

(Research Leader in bold)




	Museum of New Zealand - Te Papa Tongarewa
	Biosystematics of Vascular Plants
	Biosystematics of New Zealand flowering plants
	Patrick Brownsey

	
	
	Biosystematics of New Zealand pteridophytes
	Patrick Brownsey

	
	Marine Algal Systematics and Life Histories
	Marine macroalgal systematics and life histories
	Wendy Nelson


	
	
	Molecular analysis of marine macroalgae
	Wendy Nelson

	
	Biosystematics of New Zealand EEZ Fishes
	Description of New Zealand EEZ fishes
	Clive Roberts

	
	
	Molecular taxonomy of New Zealand EEZ fishes
	Peter  Smith

	Donovan Scientific Insect Research
	Biological Control of Wasps
	Biological Control of Wasps
	Barry  Donovan

	Palaeofaunal Surveys
	Fossil Avifaunas - Tracking the Development of Current Ecosystems
	Fossil avifaunas
	Trevor Worthy

	Palaecol Research
	Time-course of Quaternary Vertebrate Extinctions
	Time-course of Quaternary vertebrate extinctions
	Richard Holdaway

	Alan Eyles
	Systematics of NZ Miridae (Hemiptera)
	Revision of Orthotylinae
	Alan Eyles

	Jessica Beever
	Biosystematics of New Zealand Mosses
	Contributions to Moss Flora
	Jessica Beever


	Ecological Research Associates of NZ Inc
	Factors Affecting the Restoration of Island Biodiversity
	Successional processes on northern islands
	Ian Atkinson

	
	
	Determination of rates of change in coastal forest following the eradication of kiore rats (Rattus exulans)
	D J Campbell

	
	
	Factors influencing the spider fauna of islands
	B M Fitzgerald


Appendix 3 – Questionnaire
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Natural Ecosystems Research

Interview Schedule

	Organisation:

Work Group
	……………………………………………………………

……………………………………………………………

	Interviewees:
	……………………………………………………………

	Interviewer:
	……………………………………………………………




 Introduction:

1. Briefly describe FRST’s evaluation objectives.  Explain that participation in the survey is voluntary and all responses will be confidential to FRST.  No individuals or organisations will be identified in the summary reports, unless permission is obtained from the user concerned.

2. Refer to the information sheet and explain the purpose and scope of the survey and the interview– i.e., benefits to the user, user’s research capability, and users’ relationships with research providers related to current and recent FRST- funded research in natural ecosystems.

3. Briefly outline the interview procedure:

· The interview should take a maximum of 2 hours;

· The interview will go through a set of questions and use the list of FRST-funded research in Part 2.  Note that some questions may not seem relevant to the group, but they are part of the standard questionnaire for the survey.
4. Obtain verbal consent from the interviewee(s) for the interview.

Part 1 – Organisational Details and Research Capability

1. What type of organisation do you work for? 

	(
	National Government agency (e.g. DoC, MfE)

	(
	Local or Regional Government agency 

	(
	NZ community and/or voluntary group 

	(
	Environmental consultancy firm

	(
	Iwi

	(
	 Other 



	


2. (Where appropriate) What is your organisation’s current annual investment in research (i.e. as a percentage of annual operating expenses)?

	(
	None

	(
	Less than 2%

	(
	2% - 5%

	(
	More than 5%


	


3. What is the primary activity related to natural ecosystems undertaken by your  group?

	(
	Ecosystem management

	(
	Providing advice for ecosystem management

	(
	Policy setting 

	(
	Advocacy of environmental issues

	(
	Representing Iwi interests

	(
	Representing specialist interest groups

	(
	Representing industry interests

	(
	Other    ____________________________________



	

	


4. What is the geographical extent of your group’s main responsibilities and activities related to natural ecosystems?

	(
	National 

	(
	Regional

	(
	Local


5. To what extent is your group involved in research. (e.g. use of research results, liaisons with researchers or conducting your own research.)

	(
	Very extensive

	(
	Extensive

	(
	Moderately extensive

	(
	Not extensive

	(
	Not at all


	

	


6. What is your group’s main source of research knowledge or expertise?
	Either
	Mostly in-house researchers
	(

	Or
	Mostly external research providers
	(

	
	
	


	

	

	


7. What are your group’s methods for obtaining external research results?

	(
	Publications

	(
	Conferences/workshops/seminars

	(
	Internet

	(
	Informal Contacts

	(
	Direct contact with external researchers

	(
	Environmental consultancies

	(
	Other


Any comments related to access of info?:
	

	


8. How will your group develop research capability in the next 3 years?

	(
	No plans to build research capability in your group

	(
	Introduce in-house research capability (e.g. set-up your own science group)

	(
	Enhance in-house research capability (e.g. recruit more staff, staff training, secondments)

	(
	Make more use of external researchers and their research


Comments:
	

	

	


Part 2 – FRST funded Research in Natural Ecosystems:

Interviewer Note:

i. This section is used to identify which FRST funded research programmes/research teams in natural ecosystems are relevant to the user.  Refer to the list of FRST funded research programmes in natural ecosystems.

ii. Note that it is recognised there may be some difficulty in separating research funded by FRST from research funded from other sources.

iii. Also note that there will be an opportunity in later sections to give details about the relationships and outcomes; this first  part is a check-list only. 

9. Do you know of any FRST funded research programmes or research teams that are engaged in research relevant to your group? (If you are unsure of the source of research funding, please include research programme/team details and we will check later).
	Research Programme/Research Team

	1. 

	2. 

	3. 

	…(etc) N.B. This section of the survey form has been shortened 


Part 3 – Relationships with FRST Researchers:

10. Does your group have current or recent relationships with any of the teams/programmes listed in the previous question? 

a. Give a brief description of the relationship. What were the main purposes of the relationship? 

Suggested prompts if necessary:

	· Collaborating/co-funding in natural ecosystem research

	· Developing new practices and/or strategies for management of natural ecosystems

	· Obtaining research support/consultancy services for your organisation 

	· Purchasing/implementing Intellectual Property (IP) for your organisation

	· Developing new tools for ecosystem management

	· Supplying graduates to support research in your organisation


b. Record the type of each relationship from the following:

	C
	Specific Contract (i.e. a legal agreement between two or more parties for the supply of a defined piece of know-how arising from research, usually in exchange for funds)

	P
	Partnership (i.e. a formal relationship with a researcher where there is some alignment of objectives or strategy, or some close association. This may involve a MOU.)

	L
	Linkage (i.e. a relationship between parties for sharing information and/or resources that is less formal than partnerships or contracts)


c. What factors affect the relationships with researchers? 

Suggested prompts if necessary:

a. Availability of information, IP issues?
b. Access to research team?
c. Conflicting agendas of researchers and organisations?

Record responses to Qu 10 below (NB Survey form has been shortened from several blank pages to record open-ended responses)

	Description & comments on relationships 
	Partnership, Contract, Linkage

	
	


Part 4 – Outcomes related to Research in Natural Ecosystems:

11. In the last 3 years, which of the following benefits has your group gained from FRST-funded research in natural ecosystems? 

	MP
	New or improved management practice

	P
	New or improved policy decisions

	S
	New or improved public service

	PP


	New or improved tools for current or future resource management (e.g. computer software or decision support systems for policy decisions, long term databases and collections for monitoring purposes)

	CA
	Changed awareness or understanding based on research findings leading to current or future changes in behaviour (e.g. changes to implementation of policies)

	O
	Other

	N
	None


Give a brief description of the nature of each outcome, including (where appropriate):

· The impact on your organisation 

	(Also record code)
	I
	Major impact 

	
	M
	Moderate impact

	
	L
	Little impact


· The role of the researcher in developing/applying each outcome

· Any problems or constraints attributable to the research in achieving these benefits

· Any other relevant information, e.g., whether IP was purchased from the researchers; whether there were significant collaborations with other parties; whether your organisation supplied co-funding for this research.

Record responses to Qu 11 below (NB Survey form has been shortened from several blank pages to record open-ended responses)
	Type of Outcome

Record code
	Details
	Impact

Record code

	
	
	


Part 5 – Barriers or gaps associated with FRST funded Research:
12.a What are the major barriers or gaps in making effective use of FRST funded research results?
	

	

	


12 b What key changes could be made to ensure that FRST funded research results are more directly relevant to the needs of your organisation?

	

	

	


Part 6 – General comments:

13.  Are you aware of any natural ecosystem research relevant to your group that is funded from sources other than FRST? If so, any general comments on the differences and complementarities between FRST-funded research and research funded by other sources?

	

	

	


14. Do you have any general comments on the relevance of the research on natural ecosystems funded by FRST?

	

	

	

	

	

	


Conclusion of Interview:

i) Formally end the interview, and thank all the participants.

ii) Inform the interviewees that they can send you any further relevant information at FRST or contact you directly.

Appendix 4 – Summary Tables

The following summary tables show selected results from the interview and web-based surveys. (The question phrasing is taken from the web-based survey, unless noted otherwise.) 

Part 1 – Organisational Details and Research Capability

1. What type of organisation do you work for? 

	
	Interviewees
	Web respondents
	Combined

	Central Government agency (eg DoC, MfE)
	42%
	48%
	47%

	Local or Regional Government agency
	32%
	31%
	32%

	NZ community and/or voluntary group
	6%
	6%
	6%

	Environmental consultancy firm
	10%
	8%
	8%

	Iwi
	3%
	3%
	3%

	Other
	6%
	3%
	4%

	Totals
	100%
	100%
	100%


2. What is your organisation’s current annual investment in research
 (i.e. as a percentage of annual operating expenses)? (Interview question only)
	
	Interviewees

	None
	19%

	Less than 2%
	41%

	2% to 5%
	9%

	Great than 5%
	22%

	Totals
	100%


3. What is your group's primary activity relating to NZ natural ecosystems?
(More than one forced choice option could be selected so percentages do not add to 100%)
	
	Interviewees
	Web respondents
	Combined



	Providing advice for ecosystem management
	75%
	67%
	70%

	Ecosystem management
	56%
	59%
	59%

	Policy setting
	69%
	57%
	60%

	Advocacy of environmental issues
	57%
	55%
	55%

	Representing Iwi interests
	9%
	17%
	15%


There is a slight positive bias towards policy setting and providing advice for ecosystem management in the interview population, as well as a lower emphasis on representing iwi interests.

4. Thinking about your group's primary responsibilities and activities related to natural ecosystems, what is the geographical area you cover? 
	
	Interviewees
	Web respondents
	Combined

	NZ wide
	47%
	40%
	42%

	Regional area - covering one or more regions in NZ
	47%
	44%
	45%

	Local area - your immediate town or locality
	6%
	16%
	13%

	Totals
	100%
	100%
	100%


5. What is your group's main source of research knowledge and expertise?
	
	Interviewees
	Web respondents
	Combined

	Mostly in-house
	19%
	13%
	14%

	Mostly external
	66%
	28%
	38%

	Equally in-house & external
	16%
	51%
	42%

	Unspecified
	-
	8%
	6%

	Totals
	100%
	100%
	100%


There are differences in the interview and web responses. The main source of the difference is due to respondents from central government agencies and regional and local authorities. The interviewees in these 2 groups (excepting DoC employees) reported their main source of research knowledge and expertise as ‘Mostly external’. On the other hand, the web respondents at these organisations reported mostly in the “Equally in-house and external” category. Definitional issues regarding what constitutes research may partially explain these differences.
6. Does your group have any plans to develop research capability in the next 3 years? 
(More than one forced choice option could be selected so percentages do not add to 100%)
	
	Interviewees
	Web respondents
	Combined

	No plans to change current research capability
	53%
	51%
	52%

	Make more use of external researchers and their research
	52%
	31%
	36%

	Introduce in-house research capability (e.g. set up your own science group)
	3%
	3%
	3%

	Enhance existing in-house research capability (e.g. recruitment, staff training, secondments)
	44%
	20%
	26%


7. And what are your group's methods for obtaining external research results?
(More than one forced choice option could be selected so percentages do not add to 100%)
	
	Interviewees
	Web respondents
	Combined

	Publications
	94%
	83%
	86%

	Conferences/workshops/seminars
	74%
	83%
	80%

	Internet
	71%
	63%
	65%

	Informal contacts
	81%
	78%
	79%

	Direct contact with external researchers
	81%
	85%
	84%

	Environmental consultants
	42%
	59%
	50%

	Other
	-
	13%
	-


Part 2 – FRST funded Research in Natural Ecosystems:

8. Are you aware of any of research programmes/teams that to your knowledge receive funding from FRST for natural ecosystem research?
Numbers in brackets refer to the identification of programmes that appeared on the ecosystem portfolio list. We also allowed other related programmes to be included for the purposes of this question.

	Percentage of respondents identifying this number of programmes/teams 
	Interviewees
	
	Web respondents
	Combined

	None
	3% (6%)
	
	26%
	21%

	1-4
	6% (6%)
	
	       

        74%
	

	5-10
	23% (26%)
	       97%
	
	80%

	>10
	68% (61%)
	
	
	

	Totals
	100%
	
	100%
	100%


	Percentage of programmes with these number of mentions from interviewees (N=31) and web respondents (N=95)

	Programmes identified by interviewees 
	Programmes identified by
web respondents



	No mentions of a specific programme
	0%
	9%

	1 to 2 mentions 
	7%
	25%

	3 to 4 mentions 
	14%
	23%

	5 to 10 mentions
	53%
	27%

	More than 10 mentions
	27%
	16%

	Totals
	100%
	100%


There is a possible positive bias in the web response - we have evidence to suggest that web respondents with little awareness of FRST research were more likely to not complete the survey.

9. Awareness of specific FRST-funded ecosystem research programmes and/or teams. 
Web respondents were asked to list up to 10 FRST-funded ecosystem programmes and/or teams that they were aware of, indicating the researchers’ names and organisations, a brief title or text to describe the research programme, and the respondent’s level of knowledge of the programme (either little, moderate, or extensive). A list of all the FRST funded research programmes was available to help respondents (Appendix 2), however it is not known whether all web respondents used this list. 

Interviewees were asked the same question, however the research list was presented as a prompt at the time of questioning. The interviewees were also not limited in the number of programmes they could identify.

The percentage of programmes falling into the different level of awareness categories (as measured by the number of mentions from interviewees and web respondents) is shown below.
	Percentage of programmes with these number of mentions from the combined survey population (N=127)

	Combined



	No mentions 
	0%

	1 to 2 mentions 
	5%

	3 to 4 mentions
	7%

	5 to 10 mentions
	25%

	11 to 15 mentions
	34%

	16 to 20 mentions
	11%

	21 to 30 mentions
	11%

	Over 30 mentions
	7%

	Totals
	100%


Part 3 – Relationships with FRST Researchers:

In this section, interviewees provided information to an open-ended question regarding their relationships with FRST researchers (Qu. 10 in the interview schedule). In some instances, interviewees’ responses have been coded to compare with the web responses; in other cases; information was screened to check for general agreement with the web responses but not formally coded, as it was not considered to be a fruitful exercise.

10. Approximately how many current or recent relationships does your group have with the researchers listed above (i.e., in Question 8)?
	Percentage of respondents identifying this number of relationships 
	Interviewees
	Web respondents
	Combined

	None
	29% 
	30%
	30%

	1-4
	32% 
	39%
	37%

	5-10
	26% 
	16%
	23%

	>10
	13% 
	14%
	14%

	Totals
	100%
	100%
	100%


11. How many of these relationships could be described as a partnership between your group and the researchers?
	Percentage of respondents identifying this number of partnerships 
	Interviewees
	Web respondents
	Combined

	None
	77% 
	52%
	58%

	1-4
	19%
	36%
	32%

	>5
	3% 
	9%
	8%

	Totals
	100%
	100%
	100%


The results show a higher percentage of web respondents with partnerships than interviewees. Again, the bias mentioned above may affect the results. Also, there were methodological differences in that the interviewees were asked to choose between three different types of relationships: linkages, contracts and partnerships, whilst web respondents were only asked about partnerships.

What were the main purposes of the relationships?
	
	Web respondents (N=65)

	Developing new practices and/or strategies for management of natural ecosystems
	65%

	Collaborating/co-funding in natural ecosystem research
	52%

	Obtaining research support/consultancy services for your organisation
	39%

	Developing new tools for ecosystem management (eg software)
	28%

	Supplying graduates to support research in your organisation
	8%

	Other
	6%


(More than one forced choice option could be selected so percentages do not add to 100%)
Interviewees’ responses to the same question showed generally similar purposes for relationships-responses have not been coded.

12. Relationships associated with specific FRST funded ecosystem research programmes and/or teams (Interview question only)
	Percentage of programmes with these number of relationships reported by different interviewees


	

	No relationships associated with a specific programme
	2%

	1 to 2 relationships per programme
	46%

	3 to 4 relationships per programme
	36%

	5 to 10 relationships per programme
	16%

	More than 10 relationships per programme
	0%

	Totals
	100%


In this section, interviewee responses were analysed and relationships were assigned to specific FRST-funded ecosystem programmes. The total interviewee responses were aggregated and the number of relationships and partnerships associated with each of the 44 FRST-funded research programmes were counted. Results are shown in the following 2 tables.
	Percentage of programmes with these number of partnerships reported by different interviewees
	

	No partnerships associated with a specific programme
	11%

	1 to 2 partnerships per programme
	59%

	3 to 4 partnerships per programme
	23%

	5 to 10 partnerships per programme
	7%

	More than 10 partnerships per programme
	0%

	Totals
	100%


Users’ satisfaction regarding relationships with FRST researchers

Although this was not a specific question in the interview schedule, it was decided that there was sufficient information in the interviewees’ responses to the open-ended question on relationships to assign an estimate of general satisfaction regarding their relationships with FRST researchers. The categories are broad: not satisfied, satisfied, very satisfied, or unknown. (It was too difficult to distinguish between neutral and satisfied from the information available so we have combined the two categories.)

The assignment to a certain category was a subjective decision by two evaluators, who worked independently and then compared each other’s coding and discussed discrepancies in results. Where unresolved discrepancies occurred, the decision was referred to the interviewer for a final decision or assigned an unknown category.

The following table displays the distribution of interviewees’ satisfaction with their relationships with FRST funded researchers. The percentages refer to the subset of interviewees that had relationships with FRST researchers, i.e., the 22 respondents that reported at least one relationship in Question 10 above.
	Percentage of interviewees assigned to this user satisfaction category regarding relationships with FRST researchers


	

	Not satisfied
	0%

	Satisfied 
	73%

	Very Satisfied 
	23%

	Unknown
	5%

	Totals
	100%


Problem areas: 

The following comments are the sum total of all the negative comments received from interviewees regarding relationships between users and providers (these have been summarised here). 

· Science transfer-lack of process for delivery of results in a digestible form for end-users 

· IP issues, some problems with late delivery; some problems with format-users need definite recommendations 

· Some researchers have lukewarm interest in users’ needs 

· Communication problems: some difficulties influencing end-result, some problems with pure research focus of the science team

· Some delivery and communication problems (e.g. not understanding users’ need)

Negative comments from respondents that are ‘very satisfied’ with respect to FRST relationships:

· IP issues in the past

· Some IP issues-money is a barrier to information sharing.

· Occasionally the science becomes researcher-driven rather than centred on users’ need-occurs occasionally, e.g., sometimes research agenda may be convenient to consolidate research already commenced or to suit available staff.

Success factors:

· Researchers accessible to the user, co-operative in supplying information and committed to collaboration, prepared to put in extra effort

· Researchers displaying a genuine interest in user’s needs, e.g., engaged in on-going debate regarding the strategic policy for the user organisation (e.g. DoC), and willing to align research to fit with users’ needs

· Users of research involved in the groundwork of preparing for bids, giving them an opportunity to make research more relevant to them.

· Good personal informal links with researchers

· Engagement of user organisation with research team by providing in-kind support, resulting in early informal feedback of research results

· Good information flow, immediately applicable work coming out of programme

· Mutually beneficial relationships. Researchers spending much of their free time on committees and projects without money changing hands. 

· Mutual respect, long term relationships

· Personal informal networks-“It is very useful to have people with this breadth of experience to help out with day-to-day decision making, they have invaluable experience and can help me out when I need to find out things fast.”

· Good information transfer; researchers have a good knowledge of DoC’s policies and systems and good relationships with DoC internal scientists

· Long standing relationships; both provider and user organisations have good administrative infrastructures and internal management practices

“Relationship with this team is very good and recent projects have gone well.”

“This relationship (between a user and provider) is excellent now. Hasn’t always been great but it is a long-standing relationship and we have now figured out how to interact with each other. Initially struggled with the difficulties of turning management questions into research projects.”

“DoC has important relationships with three research providers. These are managed at the general manager level. The relationships have developed over the last three years, starting with LCR, then NIWA, and then AgResearch. The relationships are described as effective and collegial.”

“Requires a willingness on both sides to strike a balance between the need to invest in "new science" to improve understanding and maintain credibility as a researcher and investment in the application of what has been learnt to support management agencies.”

“Face to face is the most important way of working.”

“We get good stuff from these people (FRST researchers), and rely extensively on it.”

“As a Policy setting group we rely upon relationships between our in-house science group and external providers.”

“They (user-provider relationships) work well if all the parties are involved from the start.”

“Longstanding and of great value”

Part 4 – Outcomes related to Research in Natural Ecosystems:

13. In the last 3 years, which of the following benefits has your group gained from FRST- funded research in natural ecosystems?
(More than one option could be selected so percentages do not add to 100%.)

In the web survey, this was a forced choice question. 

Interviewees were asked to provide detailed information about benefits from FRST-funded research in natural ecosystem. These responses have been coded into the same forced choice categories used on the web survey questionnaire. (Although there were other types of benefits mentioned by interviewees, none of these were frequently mentioned and the bulk could be assigned to the categories included in the table below).
	Percentage of respondents reporting at least one benefit of this type
	Interviewees


	Web respondents


	Combined



	Changed awareness or understanding based on research findings, that will lead to future changes in behaviour (e.g. change to implementation of policies)
	61%
	46%
	        50%

	New or improved management practices
	61%
	41%
	46%

	New or improved tools for current or future use (e.g. computer software or decision support systems for policy decisions; long term databases or collections for monitoring purposes)
	48%
	32%
	36%

	New or improved policy decisions
	39%
	30%
	32%

	New or improved public services
	29%
	13%
	15%


	Percentage of respondents identifying this number of benefits attributable to FRST research
	Interviewees only

	No benefits
	10% 

	1 to 5 benefits
	61%

	6 to 15 benefits
	13% 

	Over 15 benefits
	10%


 The total number of benefits reported by interviewees reported by interviewees was 187. Only 10 % of interviewees reported no benefits at all attributable to FRST ecosystem research; most reported between 1 to 5 benefits, as shown in the table below. 

14. How useful was research funded by FRST for the above benefits (i.e., those benefits identified in Question 14)?
          This question was ranked on a scale of 1 (not useful) to 7 (extremely useful).
	
	Web respondents

(N=59) 

	Rated 1 (Not useful)
	3%

	Rated 2
	3%

	Rated 3
	9%

	Rated 4
	17%

	Rated 5
	20%

	Rated 6
	19%

	Rated 7 (Extremely useful)
	29%

	Total
	100%


15. The impact of benefits gained from FRST-funded research in natural ecosystems
Interviewees were asked to rate the impact of the benefits to them as a user. The total number of ranked benefits reported was 187, or an average of around 6 benefits per interviewee. The relative numbers between different types of benefit and levels of impact are more robust than absolute numbers of benefits reported. There are several reasons for this:

· There is no standard to compare one benefit with another, and the outcomes mentioned by interviewees frequently corresponded to more than one type of benefit.

· In many cases interviewees said that the benefits were too numerous to list fully and only a few examples were reported for this survey. 

The following table shows the distribution of impact by benefit type.

	Count of benefits attributable to FRST ecosystem research 
	High Impact
	Moderate impact
	Low impact
	Total count

	Changed awareness
	14
	29
	15
	58

	New or improved management practice
	25
	21
	5
	51

	New or improved tools 
	9
	12
	5
	26

	New or improved policy decisions
	14
	17
	3
	34

	New or improved public services
	10
	8
	0
	18

	Total
	72
	87
	28
	187


16. Outcomes associated with specific FRST funded ecosystem research programmes and/or teams (Interview question only)
	Percentage of programmes with these number of attributed benefits reported by interviewees


	Programmes identified by interviewees 

	No benefits associated with a specific programme
	29%

	1 to 2 benefits per programme
	44%

	3 to 5 benefits per programme
	16%

	6 to 8 benefits per programme
	9%

	More than 9 benefits per programme
	2%

	Totals
	100%


Part 5 – Barriers or gaps associated with FRST funded Research

18. In your experience, what major factors, if any, prevent your group from making effective use of FRST funded research results related to natural ecosystems? 
Interviewees and web respondents were asked to identify barriers, gaps, or other factors that prevent them from making effective use of FRST research results. The questions were open-ended in both surveys, but interviewees typically provided more detail than web respondents (although some web respondents also provided lengthy responses to open-ended questions.) 

The interviewee responses were analysed and coded into different categories, which were chosen after reading through all the responses. This analysis allows the evaluator to find patterns within the responses, however the categorisation can obscure the degree of variability in the information by aggregating comments that might be regarded as quite mild concerns with more emphatic statements. 

There is a degree of overlap between categories and in most cases, a respondent’s comments were assigned to more than one category. This coding was originally done by one evaluator, and later checked independently by another person-there were only a few minor discrepancies between the two evaluators’ work.

Summary Results:

a) Major factors impending effective use of FRST –funded research results:

These fell under 2 broad categories:

· Factors that inhibit access to information

· Characteristics of the available information 

b) User-suggested FRST actions to improve uptake of research
Users were also asked to identify possible FRST actions that would make research more directly relevant to their needs. Their responses to the issues raised in part a) fell under four categories:

· Better communication of FRST research 

· Increased user involvement in FRST research

· Better strategic focus and coordination between funders

· Free or reduced cost of access to FRST funded data for appropriate user groups

c) User-identified research gaps and/or priorities in the FRST research portfolio
  A number of more specific issues and actions appeared under these broad headings. It is important to note that the frequency counts recorded in the following tables should not be generalised to a wider population; rather they should be used to indicate the top areas of concern for this set of interviewees. A different group of interviewees may have identified different issues, or the same issues, but with a different degree of emphasis. In fact, web respondents’ concerns were similar to those mentioned by interviewees, however their comments were much less detailed and a specific concern was typically mentioned by a smaller fraction of the group, i.e., 20 to 30% of all web respondents. 

	Factors that inhibit access to information


	Percentage of interviewees

identifying this as an issue

	Lack of awareness of research and/or results
	68% 

	Poor publicity of research programmes and/or results by FRST
	58%

	Fragmented information –lack of a centralised source of information on research programmes and/or results
	16%

	Lack of a formal process to deliver results to end users
	16%

	Lack of involvement of stakeholders in research, resulting in restricted access to results
	23%

	Govt. organisation or community groups having to pay for publicly funded information
	35%

	Limited by internal constraints - time or scientific capability
	39%

	Insufficient money to pay for information
	29%

	Geographical isolation
	16%





	Characteristics of the available information limiting uptake
	Percentage of interviewees

identifying this as an issue

	Timeliness of results 
	23%

	Format of research results 
	61% 

	a) Would like to see more toolkits, user targeted guides, etc.
	19%

	b) Would like to see stronger policy/management recommendations
	23%

	Relevance of the FRST research portfolio
	52%


	User suggested FRST actions to improve uptake

	Percentage of interviewees identifying this as an issue 

	Better communication of FRST research by FRST
-Includes improvements to FRST website, better search tools, FRST newsletters, FRST facilitated workshops, automated programme updates, etc. 
	65%

	FRST should provide a centralised source of information on research programmes and/or results
	16%

	Increased user involvement in FRST research
	

	Funding criteria that favour genuine partnerships with users
	29%

	Ensure users have say in format, content, and/or delivery of results
	45%

	Increase user involvement in the research process to improve research relevance
	48%

	Better strategic focus and coordination between funders
	

	Better strategic focus in research portfolio
	23%

	Improved coordination between all government funders of ecosystem research
	35%

	
	

	Ensure FRST-funded data are supplied free of charge or at reduced cost to appropriate users
	35%


Main issues identified by web respondents

 A scan through the web responses showed many of the same issues as interviewees had reported, and no new major issues. However, there was a lot less detail available from the web responses so we have had to make some of the categories more general. The following table shows the specific issues most frequently mentioned by web respondents. The top four are very similar to the categories used above, but the last category is a rather general category that was not coded in the interviewee responses.

	
	Percentage of web respondents identifying this as an issue 

	Lack of awareness of research and/or results
	31% 

	Limited by internal constraints – time, scientific capability, money
	20%

	Timeliness of results is a limiting factor
	20%

	Format of research results is a limiting factor
	20% 

	Insufficient communication and/or understanding between researchers and users
	19%


Patterns between types of issues and general measures of satisfaction

In this section we are interested in further details on the types of respondents that identified specific issues, i.e., we are interested in correlating specific problem areas with other factors, such as users’ satisfaction with user-provider relationships and general satisfaction with FRST and FRST research. We have singled out the top three concerns for users: lack of awareness of research and/or results; format of research; and relevance of the research
Factor 1: Users’ satisfaction regarding relationships with FRST researchers 

a) Lack of awareness of FRST and FRST research

	User satisfaction regarding relationships with FRST researchers
	Percentage of interviewees lack of awareness of research and/or results as a limiting factor
	All interviewees

	Satisfied 
	36%
	51%

	Very Satisfied
	7%
	16%

	Not applicable (no relationships)
	23%
	29%

	Unknown
	3%
	3%

	Totals
	68%
	100%


	User satisfaction regarding relationships with FRST researchers
	Percentage of interviewees identifying format of research as a limiting factor


	All interviewees

	Satisfied 
	32%
	51%

	Very Satisfied
	7%
	16%

	Not applicable (no relationships)
	19%
	29%

	Unknown
	3%
	3%

	Totals
	 61%
	100%


b) Format of research

c) Relevance of the FRST research portfolio

	User satisfaction regarding relationships with FRST researchers
	Percentage of interviewees identifying relevance of FRST research portfolio as a limiting factor
	All interviewees

	Satisfied 
	26%
	51%

	Very Satisfied
	7%
	16%

	Not applicable (no relationships)
	16%
	29%

	Unknown
	3%
	3%

	Totals
	52%
	100%


User-identified research gaps and priority areas in the FRST research portfolio

These have been broadly grouped into 5 categories shown in the table below. More detailed tables follow. Items mentioned by more than one user are included in the detailed tables. 

	Research gap and/or priority category
	Number of mentions by different users

	Science areas
	58

	Habitats 
	19

	Research type
	18

	Specific tools/techniques
	13

	Geographical region
	4


	Science area mentioned as a research gap and/or priority
	Number of mentions by different users

	Taxonomy and/or Biosystematics
	11

	Pests: understanding and management of the problem
	7

	Human induced impacts on terrestrial ecosystems
	5

	Weeds: understanding and management of the problem
	4

	Whole ecosystem research-less species based research
	3

	Social research to assist ecosystem managers
	3

	Species-focused research
	2

	Non-native species research
	2

	Human induced impacts on marine ecosystems
	2

	Understanding drivers of change in ecosystems
	2

	Protected marine area strategies
	2

	Maori targeted ecosystem research
	2


	Research type mentioned as a research gap and/or priority
	Number of mentions by different users

	Basic research
	6

	Research for short -term operational needs
	4

	Baseline data for prioritising management needs
	2

	Transitional research between pure/applied 
	2

	  Environmental monitoring
	2


	Habitats mentioned as a research gap and/or priority
	Number of mentions by different users

	Aquatic environments-marine, freshwater, estuaries, etc
	8

	Modified or disturbed environments
	2

	Dry environments (forest edges, slips, etc)
	2

	Shrub lands
	2

	  Coastal edges-both cliffs and soft edges 
	2


Specific tools and techniques

These could be classified as ecosystem management tools in general. Only one category was mentioned by more than one user: National cohesive standards - e.g., for classifying environments (5 mentions)

Geographical region

The number of mentions were as follows:

· Northland (3)

· Auckland (1)

· Southland (2)

· South Island (1)

Appendix 5– Case study results

The following information is taken from a commissioned report that presented results from 12 case studies of natural ecosystems research undertaken in 2001 and 2002. For more information on the case study evaluation (including methodology) see http://www.frst.govt.nz/Evaluation/casestudies.cfm. The case studies have been updated with recent annual reporting information from researchers and individual programmes leaders were also contacted where necessary.

The 12 case study research programmes are:

	Programme Title
	Research Provider

	Sustainability and enhancement of cultured and wild shellfisheries
	NIWA

	Sustainability and enhancement of coastal reef fisheries of economic and cultural importance
	

	Sustainability and enhancement of commercial and cultural eel fisheries
	

	Aquatic plant management
	

	Fishing: Ecosystem effects and resource sustainability
	

	Biodiversity and threatened species
	Landcare Research 

	Reducing exposure of people and wildlife to contaminants
	

	Fundamental environmental data, information and techniques
	

	Models for freshwater ecosystems: Linking fish habitat to population dynamics
	Cawthron Institute

	Trout in tourism: Sustainably managing eco-tourism and domestic sports fishing
	

	Harmful algal blooms and micro-algae technologies
	

	Biosystematics of New Zealand EEZ fishes
	Museum of New Zealand – Te Papa Tongarewa 


Understanding complexity

The ultimate outcome for all these programmes is the sustainable and effective management of New Zealand’s natural ecosystems, whether it is for economic harvest, biodiversity conservation, environmental quality or recreational opportunity. In many cases it is for several or all of these purposes. To successfully manipulate and manage a system one must first understand how that system operates. Natural ecosystems are particularly complex and diverse. Therefore much of the research in these programmes is directed at achieving an understanding of ecosystem function through generating better knowledge of species and their interactions with their physical and biological environments. 
The complexity inherent in natural ecosystem research is illustrated by the Shellfisheries programme, where much of the research has focussed on the farming of mussels. Whereas a terrestrial farming system is comparatively simple, in a marine farming system the food web is very complex and the fluid medium adds further dimensions of variability. There are long-term cycles of natural variability due to climate: when rainfall is high, the input of freshwater increases, creating changes to the water column, to nutrients and to light availability. Variability in the ocean nutrient supply adds another dimension of complexity. The research has illuminated these elements of natural variability, thus enabling them to be distinguished from the much more localised effects of marine farming itself. 

The difference between the management question and the scientific question

Whereas a user may say “We need to know ….”, the research scientist will reply “Yes, but first we need to understand…”. In other words, because of the complexity inherent in natural ecosystems, there is necessarily a distinction to be made between the management question and the scientific question. The steps between answering the scientific question and delivering the management answer are in some cases few, in other cases many. The complex system of linkages is illustrated by the eel fisheries programme, in which a key management question is how to improve the harvest of eels. The scientific question that must first be addressed is “What are the factors that influence eel populations and eel behaviour?”  Figure 1 offers a simplified picture of the pathway between the scientific question and the management question.

In all of these programmes user needs shape the definition of the scientific questions. This happens through a variety of mechanisms including workshops, seminars, personal contact, informal networks, and user contracts. Research scientists have the skill to hear the management question, translate that into the scientific question and understand the necessary steps between the two. It is clear from the user survey, however, that not all users are convinced that their needs are having a sufficient influence on research directions. In these cases it could well be that users are not appreciating the numbers of steps between the scientific question and the management question. Perhaps researchers need to explain this better.






















Figure 1: a simplified pathway between the scientific question and the management question for eel fishery research.
Outcomes from case study programmes

All of the programmes are making good progress in generating the knowledge and understanding necessary for successful ecosystem management. This knowledge is then being made available to resource managers through various forms, particularly management tools and improved management practices. The following table illustrates some of the outcomes. (Executive summaries for each of these case studies can be found at the website listed above.)

	Short name of programme 


	Illustrative Outcomes



	Shellfisheries 
	Sustainable management through understanding the carrying capacity of the coastal ecosystem for shellfish cultures, focussing in particular on the interaction between shellfish and the abundance and composition of plankton. 

Understanding the effects of mussel farms on each other and on the environment, and the more powerful effects of climate and nutrient variability.

Specific examples:  This understanding is embedded in physical and biological models. These help users to make sound decisions on the placement, geometry and structure of marine farms in order to optimise sustainable yields.


	Coastal reef fisheries 


	Sustainable enhancement and management of fisheries through improved knowledge of coastal reef ecosystems and fisheries. This knowledge is embedded in tools and methods, creating the capability to:

· Assess the effects of natural and man-made change on reef ecosystems, 

· Evaluate alternative management strategies. 

Specific examples:  Handbooks and field kits (with MFish) for local communities to assess the state of coastal fisheries. Optimum harvesting strategies for the green seaweed karengo. Improved rock lobser harvest through population enhancement.


	Eel fisheries 


	Recognition of need for active management arising from improved knowledge of the factors that influence eel populations and eel behaviour. This knowledge has in turn created the capability to: 

a) Predict the abundance & size composition of eels (using a population model);

b) Predict the timing of eel migrations; and

c) Improve the safety of the migration pathways.

Specific examples:  Designs and strategies for enabling eels to bypass hydro dams. Population predictions used by managers to predict the outcomes of management strategies. Eel farmers use migration predictions to assess the availability of glass eels for their farms.


	Aquatic plant management 


	Better health, diversity and resilience of aquatic ecosystems through better technologies and management strategies for recovery of degraded sites, protection of desirable vegetation and better control of weeds. These strategies arise from better knowledge of aquatic plant biodiversity, taxonomy and biosecurity, including the role of exotic species. 

Specific examples:  Management tools such as:

· Lake SPI (MfE) for assessing the ecological condition of waterways, being used by Doc and RC’s;

· Weed Risk model (DoC) for assessing the risk of invasive weeds and fish;

· New herbicide management options.

	Fishing ecosystem effects 


	New knowledge of the effects of fishing on marine ecosystems, and in particular the role of seafloor biodiversity in supporting juvenile recruitment to a fishery. This knowledge is embedded in tools and strategies for more effective &sustainable fisheries management. 

Specific examples:
· New indicators of environmental performance and habitat health; 

· Rotational harvesting strategies to maintain seafloor diversity;

· Model of the seafloor community that enables prediction of fishing impact and therefore advice on fishing strategies.



	Biodiversity & threatened species 


	Better ecosystem management, based upon the integration and processing of species & ecosystem knowledge. 

The research enables:

· More effective monitoring and management of ecosystems;

· The improved conservation of indigenous biodiversity; and

· Preventing the loss of species and genetic resources. 

These outcomes shape management practice and policy making. This research is highly relevant to DoC’s role and is making major contributions to implementation of the NZ Biodiversity Strategy.
Specific examples:
· A national environmental classification, used by MfE to define ecosystem units across New Zealand; 

· A quantitative method for prioritising and assessing biodiversity, enabling agencies to measure conservation achievement.


	Reducing exposure to contaminants

(Recently incorporated into a new programme: Living Urban Environments)


	Better protection and management of the environment, leading to reduced exposure of people and wildlife to harmful contaminants. New knowledge from this research is enhancing users’ capability to recognise, monitor and remedy the effects of harmful materials in land, sea and air, and also to reduce the levels of contaminants.

Specific examples: 

· Users (regional and local authorities, Environmental Protection Officers) have access to a Website that offers a user-friendly guide to decision-making on ecological risk. 
· Management tools for assessing risks at contaminated sites and for setting remediation targets


	Fundamental environmental data 


	Improved monitoring, management and reporting of the NZ’s natural resources through enhanced processing, interpretation, and integration of environmental data. 

The availability of comprehensive, high quality accessible environmental databases, e.g. National Soils Database, used for a wide range of resource management applications. 

Specific examples: Examples of use:

· Identification of suitable land for particular productive uses;

· Prediction and avoidance of risk, such as pollutant leaching, weed invasion and erosion;

· Prediction of likely demand for irrigation water, safe application rates for effluents.


	Models for freshwater ecosystems


	A detailed understanding of the effects of waterway change (both water quality and water quantity) on fish habitat, especially for salmonids. This understanding is embedded in state-of-the-art, flow-related energetics models that can predict the effects of changes in flow, temperature and clarity on fish habitat, population and growth.

Specific examples: 

· Tasman District Council has used this research to set river water levels;
·  Users such as Fish and Game base their evidence at Environment Court and resource consent hearings on this research.


	Trout in Tourism

	Coherent management of the backcountry fishing experience, based upon a sound understanding of the effects of fishing pressure on backcountry trout populations. Specifically, the research is the basis for tools to allocate fishing space and time in the current climate of increasing fishing pressure.

Specific examples: 

· Quantifications of angler carrying capacity (both angler encounter and pressure on trout) have improved sports fishery management;

· Fish and Game, is trialling an angler pressure management system based on this research in Otago. 


	Harmful algal blooms 


	Early detection and mitigation of harmful algal blooms (HABs), made possible through new knowledge of the environmental and biological factors that cause such blooms, as well as the biology of the HABs. This knowledge is embedded in predictive models and better analytical techniques, including chemical test methods and species-specific molecular DNA probes. 

Greater understanding of the toxicity of microalgal species under different environmental conditions and therefore expected human toxicity of contaminated shellfish.

Potential biotechnology opportunities arising from the identification of bioactive compounds.
Specific examples: 

· Improved early detection of blooms that has led to better decision-making on harvesting restrictions and created economic savings for the seafood industry;
· Public health benefits: minimised impact of biotoxins on NZers.



	Biosystematics of EEZ fishes 


	Sustainable fisheries management relies on accurate identification. This research provides reliable identification of NZ’s EEZ fish species (>1200).

Improved accuracy of naming export fish. 

Acknowledgement of Maori knowledge and naming.

Specific examples: 

· An identification guide that will be available to all users;

· Improved quota management system (which is species based) by identification of new species for this system.




A further outcome: Capability building 

All the programmes are building research capability in their particular science areas. Many have several graduate students involvement. Others focus more on fostering capability within the user community. Many have strong international links, which provides the capability of collaboration and communication with other international experts. 

The following table illustrates the range of capabilities engendered by these 12 programmes:
	Short Programme Title
	Research and management capability

	Shellfisheries
	Good collaboration with University of Canterbury and University of Auckland. Several PhD students in the programme.

	Coastal reef fisheries
	Increased knowledge within user groups. Enhanced Maori involvement in research. Participation of PhD students from Auckland Waikato & Tasmania Unis.

	Eel fisheries
	Strengthening Maori research capability and interest. 

Research team is internationally recognised Centre of Excellence. 

	Aquatic plant management 


	Development of users’ management capabilities through workshops.

	Fishing ecosystem effects 


	Links with overseas collaborators has given researchers access to state of the art analytical procedures and enhanced NZ capability to evaluate the consequences of marine habitat change

	Biodiversity & threatened species
	Enhances the capability of people and organisations to fulfil their biodiversity management responsibilities. Contributing to genetic recognition capability with biosecurity applications. High international profile and collaboration. Good research links with NZ universities.

	Reducing exposure to contaminants

(now Living Urban Environments)
	Centre of excellence in environmental toxicology. Strong international links.

Supports postgraduate researchers

	Fundamental environmental data 


	National centre of excellence in ‘terrestrial remote sensing and database integration and development’. High international profile and good working links with a range of users.

	Models for freshwater ecosystems
	Energetics modelling at the forefront of international research. Good links with international collaborators and NIWA

	Trout in Tourism
	Building regulation capability among fisheries managers.

	Harmful algal blooms
	International leader in the field of biotoxin identification. Collection of microalgae is recognised internationally and its cultures used in programmes worldwide. High levels of graduate training and international collaboration.

	Biosystematics of EEZ fishes 


	High international collaboration; use network of experts around the world. Some international funding.


User links with the 12 programmes

The following table illustrates the diversity in the types of users connected to each of the 12 programmes.

	Short Programme Title
	Relationships with users

	Shellfisheries
	· Mussel Shellfish Quality Programme

· Mussel Industry Council

· Marine farming companies

	Coastal reef fisheries
	· Ngati Koata, Ngati Porou & other iwi

· Ministry of Fisheries

· DoC

	Eel fisheries
	· Ngai tahu & other iwi

· Ministry of Fisheries

· S.I. Eel Management Committees

· DoC

	Aquatic plant management 


	· DoC, Ministry Environment

· Trust Power, Mighty River Power

· Regional and local authorities- Hamilton City Council, Environment Waikato, Nthland Regional Council

· Iwi

	Fishing ecosystem effects 


	· MFish  

· MfE 

· DoC 

· Forest & Bird

	Biodiversity & threatened species
	· DoC and MFE,
· Maori weavers, Tuhoe and Te Ropu Raranga/ Whatu o Aotearoa.

	Reducing exposure to contaminants

(now Living Urban Environments)
	· developers, urban professionals (e.g. engineers).

· local and regional authorities, 

· Iwi, 
· MfE

	Fundamental environmental data 


	· MfE, MAF, DoC, 

· regional councils, district councils, 

· SOE’s, private companies, overseas companies.

· CRIs, universities

	Models for freshwater ecosystems
	· Fish and Game 

· NZ river users 

	Trout in Tourism
	· Fish and Game
· Tourism NZ 

· Professional Fishing Guides Assn.

	Harmful algal blooms
	· Government regulators, 

· shellfish industry, 

· Ministry of Health

	Biosystematics of EEZ fishes 


	· fishing industry, 

· govt agenices,

· education sector 


Internal constraints





Regarded by users as mainly FRST or other government agency failings





Improved harvest of eels – both commercial and customary





Ability to predict the outcome of alternate management strategies.





Knowledge of when and how to employ bypass strategies. such as lifting spillway gates





Development of population simulation model





Estimates of eel population densities





Predictions of abundance, age, sex, size and composition of eel popns





Development of model to predict eel migrations





Design of structures and practices to lower eel deaths in power station turbines





Knowledge of glass eel availability for eel farmers





Study of eel behaviour  when faced with obstacles to migration





Understanding of eel reproduction biology





Research on events that trigger downstream migration





Understanding juvenile recruitment trends





What are the factors that influence eel populations and eel behaviour?








� The survey treated ecosystems research as generic (reflecting in part the interrelated needs of users) and did not examine the feasibility of distinguishing outcome or other performance between fields such as between biodiversity and biosecurity or between terrestrial and marine.


� New Zealand invests approximately $120m per year (0.1% of GDP) in environmental research through the Environmental Output Class, Sustainable Management Fund and the research component of Vote Fisheries. This investment is comparable to Australian investment in similar research as a percentage of GDP (see Appendix 1). 





� Separate report – ‘Natural Ecosystems Survey’, Andrew Fletcher Consulting Ltd, April 2003.


� The distribution of the respondents by work organisation is similar in most respects to the distribution of the survey population, i.e. there was no organisational bias in the responses.


� The web survey methodology is not the most suitable for iwi groups. Future work in this area should take into account longer lead in times so that more interviews can be arranged.





� A small number of respondents provided no answer to this questions-they are not included in the table.


� The levels of awareness are much higher than those reported by the manufacturing business sector (FRST evaluation report: “Manufacturing Research User Survey).


� Most of the interviewees were selected on the basis that they had sufficient knowledge of FRST and FRST research to be able to comment. There was no such requirement for web respondents. However, there is some indicator that web respondents who had no association with FRST were less likely to fill in the survey. Nevertheless this is a large number of users reporting a relationship with a FRST-funded researcher/ research team.


� It was too difficult to distinguish between neutral and satisfied categories from the information available, so the two categories have been merged. This is not ideal. We will look at including a self-assessment in the next user survey.


� In some cases problematic relationships were identified. However in each of these cases, the interviewees also reported positive relationships that skewed the average to a satisfied ranking.


� Wendy Nelson is now based at NIWA; the contract “Marine Algal Systematics and Life Histories” was held by Museum of New Zealand - Te Papa Tongarewa during the survey period.


� There were some definitional issues regarding what constituted research: some participants included monitoring and survey work as part of research; others did not.
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