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Abstract
For nearly 20 years, Australia’s approach to the management of its primary industries has
been driven by the principles of Ecologically Sustainable Development (ESD). Even though
the use of quality research is fundamental to the application of ESD (NSESD 1991) there has
been remarkably little assessment of the effectiveness of the use of such research.

One of Australia’s primary industries, the commercial fishing industry, has an annual
production value of over $A2 billion with an estimated 100,000 people being dependant
directly or indirectly on the industry for their employment (FRDC 2005). Fishing also
remains a vital source of nutrition and custom for indigenous communities and an estimated
3.4 million Australians recreationally fish every year (Henry & Lyle 2003).

Despite the economic and social value of fish and fishing and the prominence given to
research in fisheries management there is no formal process or widely accepted approach to
assess the overall performance of fisheries research, or to measure the extent to which
research results have been incorporated into fisheries management. Neither has there been a
comprehensive examination of the performance of the national research portfolio and its
contribution to fisheries outcomes. This is primarily because there is no generally accepted
method for assessing research performance and its contribution to desired outcomes. Benefit
Cost Analysis (BCA) has, despite its acknowledged inadequacies, been the only method
commonly employed to date.

This study was undertaken to address the lack of knowledge of the performance of the
national fisheries research portfolio and to develop a composite measure to evaluate this
performance. It covered over 100 completed projects with directly attributable costs alone
exceeding $A38 million. It included two separate national surveys of the country’s leading
fisheries research end-users and fishery experts together with a series of interviews of
selected personnel in key fisheries. These were followed by statistical analyses of the
appropriate data on 60 fisheries. In combination, these processes enabled quantification of the
relationships between the performance of the fishery pre and post project, biophysical and
socio-economic characteristics of each fishery, and the opinions of end-users about project
performance.
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Results obtained in this study showed that the national fisheries research portfolio undertaken
over the decade of the 1990s had performed well according to the opinions of end-users.
It was perceived to have had a positive influence on fisheries management and the positive
fisheries outcomes that have flowed from this. Between 70% and 86% (depending on the
measure) of end-users’ opinions regarding fisheries projects completed throughout the 1990s
were positive. Therefore, from the perspective of those with relatively short-term interests,
such as politicians, Australia’s fisheries research portfolio could be concluded to have been
most successful. As a result, similar surveys, perhaps together with BCAs, may be all that is
required for political or corporate reporting purposes.

On the other hand significant correlation was only found between fishery outcomes and one
measure of end-user opinion. Therefore, these opinions and the surveys that quantified them
are, in spite of the quality and short-term utility of the data they contain, not particularly
reliable predictors of longer-term fishery outcomes.

In contrast, statistically significant relationships were identified between key fisheries
outcomes and several fishery characteristics, such as the longevity of the species and the level
of scientific knowledge. This confirms that numerous factors not related to research
performance also influence fishery outcomes. It also suggests that several may be indicators
of the likely success of future projects.

This study has provided answers to many of the questions clouding the evaluation of
Australian fisheries research performance. It has related the relatively short-term perceptions
of research success to the longer-term reality of fishery outcomes. It has also identified areas
of portfolio strength, described areas in need of improvement and identified how the
necessary improvements might be achieved. By delivering the first in-depth analysis of the
performance of the national fisheries research portfolio it has established a sound basis for
ongoing work in this field and provided an historical benchmark of that performance over the
last decade of the 20th century.
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1. General Introduction

1.1

The Reason for this Study

Despite the economic and social importance of fishing and the prominence given to research
in fisheries management, there is no formal process to assess the overall performance of
fisheries research or the extent to which research results have been incorporated into fisheries
management. Moreover, there has never been a comprehensive examination across multiple
State and Commonwealth fisheries as to whether the supporting research base is actually
contributing to, or even has a relationship with, positive fisheries outcomes.

This is largely because there are significant conceptual and technical difficulties in evaluating
many forms of research, not just fisheries research. So, while a range of techniques have been
suggested and employed in the past, there is no agreement on best practice or approach
(Pannell 1999, Lyal et al. 2004, DEST 2005, and Corely 2007 ). This study was designed and
undertaken in response to this and the following research questions.

1. How has Australian fisheries research performed, using the 1990s as an example?
2. Has the research actually been used in fisheries management?
3. Has its use resulted in or contributed to measurable fisheries outcomes?
4. What can be done, if anything, to improve research performance?
5. Can end-user and expert opinion be reliably used to measure fisheries research
performance?

In Australia, billions of dollars worth of primary industry are either dependent upon or
directly impacted by the management decisions that are driven, or somehow influenced by,
natural resources science.
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Just one of these primary industries – the commercial fishing industry - has an annual Gross
Value of Production (GVP) of over $A2 billion with an estimated 100,000 people being
dependant on the industry for their employment (FRDC 2005). Fishing also remains a vital
source of nutrition and custom for indigenous communities while an estimated 3.4 million
Australians fish recreationally each year with over 136 million aquatic animals, equating to
30,000t per annum, being harvested (Henry & Lyle 2003).

Tens of millions of dollars are spent every year on fisheries science by Australian
governments and the fishing industry to facilitate sustainable management and in order to
ensure that statutory and international obligations to manage fisheries resources sustainably,
are achieved. The Australian Government’s primary fisheries research funding agency, the
Fisheries Research and Development Corporation (FRDC), alone spends over $A20 million
annually (FRDC 2006) and has done so for at least the last ten years.

Australia’s approach to natural resource management is driven both in statute, e.g.
Environment Protection and Biodiversity Conservation Act 1999 and Fisheries Management
Act 1991, and in practice, by the principles of Ecologically Sustainable Development (ESD)
which is itself dependant on sound natural resources science and information (NSESD 1991).

Governments worldwide are increasingly demanding that publicly funded Research and
Development (R&D) recipients demonstrate that public money is being spent appropriately
and that research expenditure is generating positive impacts on the community (Industry
Commission 1995, Huffman and Just 2000).
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In the United States, the US Federal Government’s Performance and Results Act 1993
requires all US Federal agencies to set measurable goals for their programs. The extent to
which these goals are achieved must then be quantified and reported on under the Act, and it
is this measurement, the measurement of performance, that has created a unique set of
problems for agencies that primarily fund research (Cozzens 1997).

A similar trend in Australian Federal Government reporting requirements was introduced
over ten years ago. In 1997, the Federal Government introduced an outputs and outcomes
reporting framework for all its agencies, claiming that this would improve the efficiency of
the public sector and bring it into line with best practice in the private sector and facilitate a
culture of performance (DOFA 1998). Outputs and outcomes have been used as performance
measures by Australian Federal R&D agencies for the last ten years, particularly for the
purposes of government reporting. This is consistent with the overall aim of measuring R&D
performance and the implicit demonstration of value for money.

The issue of research evaluation has gained increasing currency in Australia since 2005, more
than 7 years after the commencement of this study. The catalyst appears to have been the
Federal Government’s release of an issues paper in 2005 titled “Research Quality
Framework: Assessing the quality and impact of research in Australia” (DEST 2005). In
2006, the Government announced that the ‘RQF’ would be implemented through 2007 and
2008 as a new and comprehensive research evaluation process, with research funding to
providers being linked to the results of the RQF from 2009 on (DEST 2006a).

In December 2007, in what is clearly a reflection of the inherently difficult and controversial
nature of research evaluation, the Government announced that it would not go ahead with the
RQF as it was ‘fundamentally flawed’ (Media Release 2007).
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So, despite the investment of tens of millions of dollars in the RQF project over several years,
the RQF was abandoned just before it was scheduled to be implemented, and a different
research performance evaluation approach would be trialled instead.

In 2008, the Government announced that the RQF would be replaced with an initiative
labelled ‘Excellence in Research Australia’ (ERA), to be managed by the Australian
Research Council, with a trial scheduled for 2009 and full implementation in 2010 (Media
Release 2009). The ERA currently under trial primarily relies on traditional peer review and
citation indexes, although future ERA will use a greater number of quantitative indicators
once they have been further developed, tested and shown to be valid and robust (ARC 2008).

Both the RQF and the ERA, are similar in aim and scope to the British ‘Research Assessment
Exercise’ (RAE) although the ERA has, for the time being at least, been moved away from
some of the indicators proposed by the RQF. Had it proceeded in the form proposed, the three
quantitative, quality measures (called quality metrics), relied on by the RQF to inform the
peer review included ranked outputs, citation data and grant income data (DEST 2006b).
Although some research fields e.g. the social sciences, were to be treated slightly differently,
the RQFs ‘quality metrics’ followed traditional academic measures of ‘quality’ including:
1. the frequency with which research was cited by others (citation data)
2. the ‘quality’ of the journals research was published in, based on four pre-determined
journal quality tiers (ranked outputs) and
3. the amount of competitive, external grant money obtained (grant income data).
Although the RQF was still supposed to be a peer review approach, the use of quality metrics
may have had significant implications for Australian fisheries research and probably other
NRM research fields as well.
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This is because research performance and adoption in fisheries research , as opposed to
‘quality’ in the strict academic sense, is heavily influenced by a complex interaction between
industry, government policy, global supply and demand, as well as broader socio-political
drivers such as public attitudes towards the use of and access to, natural resources. The use of
quality metrics such as those proposed by the RQF, together with the impact this could have
had on Australian fisheries research, is discussed in Chapter 6.

Regardless of whether some of the RQF quality metrics have been shelved, the
implementation of the ERA in 2010 means that research funding agencies and service
providers will likely allocate increased resources towards a more comprehensive evaluation
process for research than has been seen in the past. As such, new research management and
performance evaluation systems may be required.

In the case of fisheries research, given the current state of knowledge surrounding the
research evaluation field, it is difficult to foresee exactly what any ‘new’ research evaluation
processes will look like beyond that proposed by the RQF/ERA . Traditional Benefit-Cost
Analysis (BCA) is the only technique that has been used to evaluate Australian fisheries
research in the past, although only then on a project-by-project, or group of projects basis.
The relevance of which, in terms of an entire national research portfolio, is ambiguous at
best.

In contrast to the proposed ERA process for Australia, which will be on an annual basis, the
British RAE is undertaken every four to five years to measure research quality across the
British university sector.
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In the case of the 2002 RAE, the UK Government distributed approximately five billion
pounds in research funding based on its results (Hero 2002) which shows just how important
it is for research providers to develop sound research evaluation systems in order to ensure
continual improvement in research performance.

The reason why there is currently little, if any, formal evaluation of the performance of
fisheries research in Australia, is because it is an extremely difficult thing to achieve and
despite the institutionalisation of outcomes-based reporting, the link between research outputs
and fisheries outcomes has been a nebulous one. The difficulty in evaluating fisheries
research performance has occurred at both a conceptual and a practical level. Some
problematic factors include:
•

Governments that fund natural resources science have not historically been convinced
there will be a justifiable outcome in evaluating its performance, or they simply have
not bothered about it.

•

While most organisations that fund science have a responsibility for allocating the
funds (and even identifying priorities) they usually have no influence or real
responsibility to ensure that it is translated into outcomes.

•

There has been no generally accepted evaluation approach that can be applied across
multiple situations.

•

Research evaluation is inherently subjective and therefore it has been difficult to
develop and accept a reliable quantitative approach on which to base conclusions.

•

Governments are prepared to fund science, partly because it gives the impression they
are concerned and committed to taking action sometime in the future. However, they
are not always happy to be provided with policy directions based on that science if it
stipulates actions they do not consider to be politically expedient at the time.
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•

Research or science performance evaluation crosses numerous disciplines, including
the biophysical sciences, science policy, economics, sociology and politics, resulting
in the need for multi-disciplined evaluation teams that can prove logistically difficult
(and/or expensive) to bring together.

•

Multi-disciplinary studies are notoriously difficult to translate into sound policy when
policy implementation responsibility is spread among disparate organisations.

This study was designed in response to the lack of comprehensive assessment of the
‘performance’ of the Australian fisheries research portfolio, including the extent to which the
results had been used in fisheries management and whether this use had resulted in or
contributed to positive fisheries outcomes.

The strategy used to undertake this study involved three phases. It was recognized that more
than one technique was necessary, given the acknowledged difficulties with research
performance evaluation as outlined in the literature discussed in Sections 1.3-1.6. The threephased approach was used because it allowed the collection of both qualitative and
quantitative data, using a mix of qualitative, quantitative and semi-quantitative methods.
These data were then analysed using techniques commonly employed in the social sciences
and then correlated with quantitative conclusions drawn from fishery outputs and outcomes
where possible.
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The three-phased approach involved:
1. The use of surveys to collect opinions from fisheries research end-users and experts
regarding the perceived performance of completed research projects.
2. Evaluate fisheries research performance in case study ‘fisheries’ including interviews
with end-users and experts.
3. Combine the results of the surveys with data on actual fisheries outcomes to identify
any relationships within or between fishery outcomes and the end-users opinions,
project characteristics and fishery characteristics.

1.2

Status of Australian Fisheries

Commercial fisheries
Despite having the world’s third largest Exclusive Economic Zone (EEZ), Australian waters
are generally not productive from a fisheries perspective and rank 60th in terms of world
tonnage, equivalent to 0.2% of world production, or 2% of world production by value (FRDC
2005).

The value of Australian fisheries production, referred to as Gross Value of Production (GVP)
continued to increase from the early 1970s though to the 1990s, with an accelerated increase
over the decade of the 1980s (Figure 1). This growth continued into the first half of the 1990s
until GVP stalled at approximately $A 2 billion in 1994-95 (Figure 2) (landed catch of
218,000 tonnes) (ABARE 1995). GVP and landed tonnage, unless otherwise stated, includes
both wild-caught fish and aquacultured product.
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Figure 1: Gross Value of Production (GVP) of all Australian fisheries from 1971-72 to 199091 (taken from ABARE 1991, page 7).
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Figure 2: Value of Australian fisheries production and exports 1989-90 to 1999-00 (taken
from ABARE 2001, page 1).

GVP growth continued again for three years from 1997 until the year 2000 when GVP
reached its historical high point of $A2.43 billion (ABARE 2002). Since then, GVP, when
measured in real terms, shows a continued decline (Figure 3) as does the wild-caught
component of national GVP (Figure 4).

10

2.5

-

f-

2.0

-

f-

-

1.5

-

f-

-

1.0

-

f-

-

0.5

-

f-

-

-

'---

2005-06

A$b

1997 1999 2001
-98 -2000 -02

-

2003
-04

2005
-06

Figure 3: Real value of Australian fisheries production 1997-98 to 2005-06 (taken from
ABARE 2007, page 1).
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Figure 4: Australian wild-catch GVP 1997-98 to 2003-04 (taken from Larcomb et al. 2006
page 6).

Over the ten year period 1995-2005, the value of production from the wild-catch sector as a
proportion of the overall GVP has declined. In terms of landed catch, the wild-catch sector
has remained relatively stable at between 180,000 & 246,000 tonnes per year (ABARE 1996,
2002, 2007) although inter-annual variation in catch as well as GVP varies significantly
between fisheries.
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Over the six years till 2006, the Australian Sardine (Pilchard) fishery is one that has seen
rapid production growth from the mid 1990s, now (2009) representing a significant
(~30,000t) component of the current national catch. Without the catch from this fishery, the
national wild-catch over the last ten years would be well into negative growth.

Aquaculture also suffered a significant reduction to GVP in real-terms over the period 199798 to 2005-06 (Figure 5), despite increasing its contribution to GVP relative to the wild-catch
sector over that same period (Figure 6). Since then, aquaculture has continued its trend
towards increasing its contribution to gross national GVP through a quadrupling of its gross
value from $202 million in 1990-91, to over $A868 million in 2007-08 (ABARE 2008).
Aquaculture now constitutes 48% of Australian fisheries gross GVP. Moreover, it now
represents 26.5% of the total landed tonnage, whereas in 1991 it represented approximately
15% (ABARE 1991 and ABARE 2007).
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Figure 5: Real value of Australian
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While landed tonnage simply reflects the physical fresh weight of fish that was caught or
aquacultured in any one year, GVP is slightly more complicated in that the fluctuation in the
Australian dollar has a significant impact because a significant proportion of the catch is
exported. As the Australian dollar weakens against the Japanese Yen (for example) the value
in Australian dollar terms is increased.

The steadily increasing value of the Australian dollar over much of the current decade is a
significant contributing factor in the decline of Australian annual fisheries GVP in more
recent years because it contributes to the lower unit prices that Australian fishermen receive
in export markets (ABARE 2007).

Recreational and indigenous fisheries
When it comes to the recreational and indigenous fishing sector, there is no comparable
equivalent to GVP. This is because none of the fish caught are for profit and they are not sold
on an open market. Rather, expenditure (by recreational fishermen) on their sport, as well as
participation rates, are two key indices used to determine the relative importance and
performance of the recreational fishing sector. In addition, catch and effort has been
measured nationally, such as through the National Recreational and Indigenous Fishing
Survey (Henry & Lyle 2003) with more regular smaller surveys undertaken in certain
fisheries or locations by various state fisheries agencies.

Comparing recreational fishing expenditure with commercial fisheries GVP is not comparing
‘apples with apples’, but it is usually the only financial information available on recreational
fishing, so it is referred to here in order to provide some financial context to the relevant
components of this study.
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In addition, prior to the 2003 National Recreational and Indigenous Fishing Survey, there
had not been a comprehensive national assessment of recreational fishing catch, effort and
expenditure, so it is not possible to measure this over time the way GVP has been obtained
for the commercial sector. However, some general trends within the recreational fishing
sector have emerged over the last 10-15 years providing an important context in which to
consider the performance of the many fisheries research projects focussed on species in
which the recreational sector utilises a significant share.

An estimated 3.4 million anglers and 37,000 indigenous people across the north, fish at least
once every year, taking 136 million and 3 million aquatic animals respectively (Henry & Lyle
2003). This equates to approximately 30,000 tonnes of aquatic animals caught by these
sectors, although 44-47% of all the main finfish, crab and lobster species respectively, were
released after capture in the recreational fishing sector. The participation rate varies between
each state and territory from a low of 12.7% of the population in Victoria, to 31.6% in the
Northern Territory with estimated annual expenditure on fishing and fishing related
equipment of $1.8 billion (Henry & Lyle 2003).

Although sufficient data over an extended period is not available to determine exactly how
recreational fishing catch and effort has changed over time, it is likely that total catch has
remained more or less static over the last ten years. Further, while the absolute numbers of
fishers has also remained relatively static, the participation rate appears to be falling based on
estimates from the late 1970s through to the early 1990s (Handcock 1995). It is not known to
what extent indigenous fisheries catch and effort has changed over time.
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However, as for the recreational and commercial sector, access to improved technology such
as aluminium dinghies and reliable outboard motors has resulted in increased fishing pressure
on hitherto, lightly-fished stocks to the point where serious overfishing such as documented
by Phelan (2002) has occurred in some cases.

The status of Australian fisheries can be summarised by concluding that Australian wildcatch commercial fisheries have probably reached their peak of production and will likely
remain static at best, for the rest of the decade. However, a decline in landed catch to
approximately 170,000 tonnes by 2020 is likely, assuming cautious fishery management,
while recreational fisheries total catch may marginally increase over the next couple of
decades (Kearney et al. 2003).

Aquaculture, based on existing trends, is likely to continue its growth in contribution to total
fisheries production, possibly compensating to some extent for the decline in the wild-catch
sector. However, as discussed by Kearney et al. (2003), there are both technological issues,
such as the need for improved feed efficiencies, and socio-political impediments, e.g.
opposition to coastal aquaculture development, that will require solutions if there is to be a
quantum leap in aquaculture production nationally.

Given this outlook for national fisheries production, it is clear that a concerted effort will
have to be made in order to optimally manage the capacity of existing wild-catch fisheries in
particular, if production is not to fall too far below the minimum production levels
experienced over the last 20 years.
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The role of research in contributing to ‘optimal’ management of wild-catch fisheries will
likely face increased scrutiny as governments seek to justify public expenditure on a resource
that is unlikely to see significant increases in production or value over the short to medium
term.

1.3

History of Fisheries and Natural Resources Research Evaluation

Research performance, particularly for research into natural resources and agriculture, has
long been regarded as important, even if difficult to accurately measure. Alston et al. (2000)
suggest that the first known attempts to quantify research returns took place in the USA in the
late 1920s. However the work of Griliches (1958) and Shultz (1953) are usually cited as
being the first modern attempts to quantify the return on publicly-funded research (Griliches
2001). The literature on assessing the effectiveness of agricultural R&D in particular, as well
as improving R&D assessment techniques, is comprehensive although heavily weighted in
favour of economic approaches such as benefit-cost analysis (BCA).

Although BCA is one tool commonly used to assess research performance, there are
significant problems associated with its use in this context. For example, Alston et al. (2000)
quantified the rate of return from the majority of BCA assessments undertaken on
agricultural/natural resources research over the last 50 years by evaluating the rate of return,
for 289 separate assessments undertaken since World War Two.

Despite assessment techniques rapidly improving over this period, a number of perennial
methodological problems, e.g. unvalidated or unrealistic assumptions, were observed to cause
such significant variations in the rates of return, that the tabulations and averages were not
particularly meaningful.
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The conclusions of Alston et al. (2000) about some of the problems associated with the use of
BCA for research evaluation are also validated by Griliches (2001) who is regarded as one of
the founding practitioners in the BCA field. Griliches (2001) suggests that, despite the
considerable advances over the last 30 years in BCA based research evaluation, there is still a
lot that is not known about it.

Kingwell (1999) goes much further that Alston et al. (2000) and Giliches (2001) in
questioning the utility of BCA as it has been traditionally practised. He concluded that many
BCAs are theoretically and practically flawed and that the weakened credibility of these
studies means that any subsequent research funding decisions are also likely to be affected.
Kingwell (1999) also suggests that these problems can contribute to BCA being used more as
a form of ‘advertising’ than a sound assessment of research performance. From a research
funding agency or a research providers perspective, it is easy to see how using BCA results as
a form of ‘advertising’ would be an attractive proposition, especially given that BCA and
research evaluation in general, is extremely sensitive to assumptions – a fact that is not well
understood outside of the field.

Internationally, the issue of assessing performance in fisheries research has not been
prominent in the literature although there are a few examples. In a short paper, Caddy (2000)
suggests the need for an improved method of evaluating fisheries research ex-ante and
suggests the FAO Code of Conduct for Responsible Fisheries as a basis for this. Caddy
(2000) touches on the need to assess research priorities and research institution performance
and he notes that the Code of Conduct certainly implies that these assessments should be
undertaken, but he goes no further than this in the paper.
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In one of the few published studies on the performance of completed fisheries research in the
international literature, Butterworth (1989) compared the number of publications from the
first 5 years of an entire scientific program (the Benguela Ecology Program), which was
designed to support marine resource management in the South African region, with the use of
the Program results by decision makers. The results were that only 6% of more than 700
publications from the program were used to make final scientific recommendations for
natural resource management. A decade and a half later Maloney et al. (2004) reflected on
the extent to which the Benguela Ecology Program had benefited fisheries management and
marine ecosystem management more generally, in South Africa.

In what amounts to a rare good-news story, at least for the sardine and anchovy fishery, the
authors concluded that the investment in fisheries research, specifically via fishery
independent acoustic surveys, has had tangible fishery benefits. These benefits have taken the
form of a less conservative management approach thereby allowing larger catches during
years of good recruitment and that this additional catch may be worth an additional US$16
million annually (Barange and de Oliveira 1999 as cited in Maloney et al. 2004). However,
given the size, scope and longevity of the research program being discussed, the only other
specific benefits given by Maloney et al. (2004) and referred to as the Program’s ‘greatest
contribution’ were ‘spin off benefits’ such as facilitating inter-institutional links, skills
exchange and student training.

The vast majority of all of the published literature evaluating natural resource research
performance is based on agricultural research and, to a lesser extent, terrestrial natural
resources research.
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With the couple of exceptions mentioned, fisheries research evaluation is notable by its
absence although from the early 1990s onwards, there have been unpublished works in the
‘grey literature’ that have not been subject to peer review. For example, there are various
Australian Federal and State government reports assessing fisheries research using BCA to
quantify the economic returns from individual projects, e.g. Lal et al. 1994, Stephens et al.
1995, FERM 1998a, and FERM 2004.

Drinkwater (1989) investigated and compared a number of different techniques to prioritise
and select projects as well as make an assessment of the extent to which fisheries R&D in the
State of Queensland reflected the priorities of the fishing industry. Among other things, it was
concluded that the research requirements of the Queensland fishing industry were not
reflected in the R&D undertaken over the previous fifteen years.

In 1996, the Fisheries Department in the State of New South Wales surveyed fisheries
managers/researchers about a range of issues relevant to fisheries R&D (Gordon-Werner
1996). However, neither this study nor the Drinkwater (1989) study used completed projects
for end-users and experts to provide an opinion on. Also, they did not analyse the data they
did have, using standard analytical techniques and statistical tests commonly used in the
social sciences for data of that type. Both studies do, however, provide some data on fisheries
R&D performance issues in New South Wales and Queensland respectively.

The Australian Centre for International Agricultural Research has also undertaken some work
relevant to the field of fisheries R&D evaluations, mainly aquaculture (e.g. Tisdell 1991), as
well as work on the underlying policy and priority-setting issues, e.g. Lubulwa & Davis
(1994), Davis & Lubulwa (1995).
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The FRDC has also undertaken internal BCAs on numerous completed aquaculture projects
such the Live Transport of Spanner Crabs and Packaging Technology and Market Options for
Karuma Prawns (FERM 1998b) the Fishmeal Replacement Sub-Program (FERM 1999), and
Genetic Diversity in Atlantic Salmon (FERM 2001).

In 2003, the FRDC and the Federal agency responsible for the management of Australian
fisheries outside state and territory jurisdictions, the Australian Fisheries Management
Authority (AFMA), commissioned a project at a cost of $A85,000 to determine the
effectiveness of southern bluefin tuna research. Expenditure of this magnitude for just one
fishery (albeit a very important one) by such prominent agencies as the FRDC and AFMA
demonstrates recognition by these agencies that the significant expenditure on R&D warrants
performance evaluation.

For some reason, formal end-user surveys about completed projects appears to have been
overlooked by research managers and research evaluation practitioners in favour of economic
techniques on the one hand, or traditional peer review (as opposed to review by end-users) on
the other. This is despite the relative simplicity of surveys in both theory and practice and the
fact that the perception by end-users that the research was successful is often all the evidence
needed by governments.

Moreover, the field of research evaluation has scope for the development of new techniques
to augment benefit-cost analysis and the end-user survey/semi-structured interview approach
used in this study is an example of a technique that has produced meaningful results.
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The FRDC, in recognising the need to trial new research evaluation processes in addition to
the BCAs it has regularly commissioned, provided significant financial and in-kind support
for this PhD study, as outlined in the acknowledgements. In response to some of this study’s
preliminary results, notably the results of the two surveys, the FRDC has altered its in-house
research evaluation process to include end-user benefit statements for each completed project
– this being an acknowledgement that end-users can and do provide a sound mechanism to
evaluate research performance.

The existing fisheries research evaluation literature, sparse though it is, certainly indicates
that evaluating the performance of Australian fisheries using the approach outlined in this
study, will fill a significant gap in this field and address the central research questions that, to
date, have remained unanswered.

1.4

Research Evaluation Techniques – An Introduction

There is no internationally consistent approach to defining the basis for, or core elements of,
research evaluation. This is evidenced by the significant variation, when discussing research
evaluation approaches, in the work of DEST (2005), Lyal et al. (2004) and Corely (2007)
However, the literature is consistent in its acknowledgement that evaluating research is
extremely difficult and that, as a result, there is wide variation in approach.

While there is a more thoroughly accepted understanding of the varying techniques by which
research evaluation may be undertaken, e.g. bibliometric techniques, BCA, peer review etc,
there is no consensus on why or when each technique is best employed. Further, the use of
these techniques to measure outputs and/or outcomes is rarely consistent, with constant
interchange between the two as well as various derivatives of these indices, such as ‘impacts’.
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Table 1 from Corley (2007) provides a concise representation of the research evaluation
discipline including its basis, methods and advantages/disadvantages.

Table 1: Comparison of bases of science and technology valuation (taken from Corley 2007
p 33).

Valuation basis
Economic

Description
Based on direct and indirect
assessment of market value of
output; focus on economic
transactions and their precursors

Methods and measures
Econometric, inputoutput models, costbenefit analysis

Advantages and disadvantages
Advantages: Precise measures,
common basis of measures,
intuitive appeal, makes scientific
output commensurate with other
outputs.
Disadvantages: Misplaced
precision, inability to assess longterm impacts, overemphasis on
“stock’ versus “flows”, not equally
amenable to all types of scientific
output

State-of-the-art

Use-and-transformation

Based on qualitative and
quantitative indicators of output’s
impact or potential impact on the
growth of knowledge; focus on
the artifacts of science and
technology

Bibliometric
techniques, peer
review

Based on documented use of
knowledge, range of uses,
transformation of knowledge into
new uses in new contexts;
focuses on capacity building (i.e.,
capacity to create knowledge and
new uses); focus on the
“knowledge value community”

Analysis of
knowledge value
communities, network
analysis, case studies,
research value
mapping; bibliometric
techniques; in-depth
interviews

Advantages: Construct validity of
measures, future-oriented,
substantive expertise of assessors,
equality of use principle
Disadvantages: Limited concern
with extrinsic criteria, better for
scientific output than technological
output, limited reliability and
criterion validity, equality of use
principle
Advantages: Dynamic, suited for
both science and technology,
future-oriented and docused on
capacity-building, multiple
dimensions of value
Disadvantages: Less precision,
noncomparability of uses (value),
counter intuitive,
measures/indicators of success
require development for each
KVC, defining the KVC may be
difficult

Given the lack of an obvious and internationally accepted method with which to evaluate the
performance of Australian fisheries research, the adopted approach used a number of
methods highlighted in Table 1, focussing on the ‘State-of -the-art’ and ‘Use-andtransformation’ valuation basis.
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Rather than relying on just one method, this study adopted several of those identified in Table
1 including case studies, interviews and peer reviews. Also, a correlation analysis involving
end-user opinions, fishery and project characteristics and fishery outcomes, which does not fit
neatly into any of the existing ‘methods and measures’ described in Table 1, was undertaken.

Corely (2007), also does not include formal quantitative surveys or questionnaires among the
list of methods or measures to evaluate research. Why the use of quantitative surveys to
evaluate research performance is so rarely discussed in the literature is not clear. This is
despite the fact that they constitute a simple and well-known technique to obtain the type of
information necessary to determine the performance of other types of programs such as
public health and social programs.

One exception is a study conducted by Lyall et al. (2004) assessing the performance of
publicly-funded research in the UK. The authors make the point that, although research
impact, utility and exploitation are regularly discussed in both the academic and policy
orientated literature, very little has been reported to date on good practice on the assessment
of end-user relevance of publicly-funded research. Perhaps the work of Lyall et al. (2004)
indicates that the use of techniques other than BCA is gaining currency among research
evaluation practitioners, with the recognition that surveys provide a rigorous, cost-effective
and practical tool to measure research performance.

1.5

Reason To Use Fisheries Research and Development Corporation Projects

Performance evaluation is quickly becoming core business for agencies in the research
funding or service provision business and this includes the Fisheries Research and
Development Corporation (FRDC) whose projects are the subject of this study.
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The FRDC is the Australian Federal agency formed under the Primary Industries and Energy
Research and Development Act 1989 to plan, fund and manage Federal fisheries research
funding, as well as manage research funds voluntarily contributed by the commercial sector
and more recently, the recreational fishing sector.

The scope of the FRDC’s R&D portfolio is broad and it includes, but is not limited to:
•

seafood product development and new processing techniques

•

marketing

•

aquaculture

•

social and economic assessments

•

human capital development such as training fisheries managers

•

fish habitat and ecosystems research

•

research planning, and

•

traditional fisheries science such as stock assessment and basic biology.

Australian fisheries are managed by either a State/Territory Government or the Federal
Government. Research funded by the FRDC covers fisheries managed by both levels of
government and the full spectrum of fisheries in size and complexity, from small indigenous
and amateur fisheries to large commercial fisheries.

Australia’s investment in all types of R&D, including fisheries, generates only about 2% of
the world’s R&D knowledge (FRDC 2005). The FRDC is the lead agency responsible for
planning, funding and managing fisheries research in Australia (FRDC 2000) and is a
nationally competitive research funding provider across all fisheries disciplines. In terms of
budget, it is by far the single largest funding agency for fisheries research in Australia.
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FRDC expenditure in 2005-2006 was ~ $A24 million, $A17 million of which was provided
by the Federal Government (FRDC 2006). Over $A60 million is currently invested in FRDC
projects, which represents the biggest single commitment to fisheries research undertaken
nationally, although there is no reliable estimate for the combined value of fisheries research
undertaken across all states, the Northern Territory and the Commonwealth.

The ~ $A24 million spent by the FRDC in 2005/06 represents approximately 50% of the
overall cost of the projects, the other 50% being supplied by another research agency or other
contributors (Peter Dundas Smith, pers. comm., May 2004). Assuming this funding ratio and
acknowledging that separate State/NT Government and fishing industry funds are used to
undertake research not involving FRDC funding, it is reasonable to assume that national
fisheries research expenditure is well in excess of $A50 million.

Other reasons for using the FRDC’s projects include:
•

It has a comprehensive project management system with electronic records of projects
dating back to 1971.

•

Researchers are often repeat recipients of funding and therefore would be more
inclined to participate in any project evaluation process.

•

The FRDC has provided leadership in encouraging an assessment of the performance
and value of the projects it funds. The fact that the FRDC refers to its project
expenditure as ‘investments’ suggests that there is an explicit, as well as implicit,
expectation that there will be a return on that investment.

•

The FRDC has a statutory as well as practical obligation to report to fishing industry
stakeholders. These stakeholders are also key end-users of completed research
outputs.
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1.6

Evaluating Performance in a Fisheries Research Context

The science policy and research evaluation literature is by no means consistent in its views on
how best to define ‘good value’ nor how best to measure research project or program
‘performance’ (Pannell 1999a, Alston et al. 2001, Lyall et al. 2004,).

The difficulty and subjectivity associated with determining ‘performance’ is compounded in
the case of research, and environmental research in particular, as opposed to say health
program funding, where performance measurement is much easier. Environmental research
regularly produces results that are nebulous in terms of informing a management response,
possess a significant degree of uncertainty as a result of natural variability, and the fiscal
value of the subject matter is often not well defined. This makes measuring its performance
very difficult.

The field of ecological economics has slowly but steadily progressed over the last 20 years
with the development of techniques to measure non-market (environmental) values. These
techniques include contingent, hedonic and travel cost valuations, as well as more recent
developments in the field of shadow valuation (Diaz-Balteiro & Romero 2008).

Together with traditional BCA, this progress has contributed towards an improved
understanding of how best to place a ‘value’ on environmental ‘goods’ which in turn has
helped to provide the basis for evaluating the performance of research into these
environmental ‘goods’. Nevertheless, as the literature cited earlier suggests, it remains that
environmental and natural resources research evaluation still has a long way to progress.
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While economic techniques represent one type of approach, it is by no means a generally
accepted one. As a result, this study has sought to use methods other than traditional BCA to
measure research performance.

While there has been some debate over the years in the science policy literature over the
exact role and benefits of publicly-funded research, there appears to be a general recognition
that publicly-funded research involving the natural sciences and which support production
(such as agriculture) has, and will continue to provide, significant public benefits (Carew
2001). If it is assumed that fisheries production, like agriculture, benefits from an investment
in research, at least over the longer term, then the best way to evaluate research performance
is to assess the long-term performance of the fisheries for which new knowledge is being
sought. It is then necessary to identify the research project contribution to this performance.

1.7

Project Objectives and Research Approach

The following objectives and research approach formed the basis of this study:

1. Quantify the opinions of fisheries research end-users regarding the performance of
completed fisheries research.
2. Elucidate reasons for fisheries project success or failure.
3. Recommend actions to improve fisheries research project performance.
4. Assess the capacity of specific fishery characteristics, end-user opinions and project
characteristics, to predict fishery outcomes.
5. Assess the extent to which end-user opinions are an effective research evaluation
approach suitable for the Australian fisheries research business environment.
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The project was structured into three phases, discussed briefly here and with a detailed
discussion in the relevant chapters. Phase one of the study involved the development of a
self-administered survey (questionnaire) which was sent to research end-users. Questions
related to:
•

the need for the research

•

effectiveness of communication

•

extent of results adoption

•

achievement of project objectives, and

•

overall impression of project.

A second survey was modified on the basis of lessons learnt during survey one, but
essentially sought to obtain comparable information from research end-users. Survey two had
an emphasis on wild-catch projects that were completed over the 1998-2001 period, a period
that was under-represented in survey one. Wild-catch research was the sole focus of phase
two.

Phase two took the form of selecting three case study fisheries and then interviewing research
end users, scientists and other fishery experts to obtain their opinion about various aspects of
the performance of completed projects that related to their fishery(s). Specifically, data on the
extent to which results from these projects had been used to make fisheries management
decisions and the relationship between the completed projects and the performance of the
fishery over time, were obtained. In order to test both the research approach and the
originality of the resulting information in the peer-reviewed literature, a manuscript based on
phase one (survey one) was published in the Australasian Journal of Environmental
Management (Wells and Rickwood 2006).
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A copy of this, which was titled “End-User Surveys: A Practical Approach to Evaluating
Fisheries Research Performance” is included at Appendix 1.

Phase three of the study used the data on end-user opinions obtained via the two surveys.
This data was placed in a matrix with a range of fishery characteristics and project
characteristics and analysed in order to determine what relationships there were between
these and real-world fishery outcomes. This analysis was the final step in determining the
links between fisheries research projects, the opinions of end-users and experts, and actual
fisheries outcomes.
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2. End-User Opinions of Completed Fisheries Projects - Survey One

2.1 Introduction
This survey was the first of two questionnaires distributed to the end-users of completed
FRDC projects after the final report for each project was distributed. The questions in the
survey were designed to elicit, in a structured way, the type of information necessary to
evaluate how the project performed. Topics included:
•

the need for the research

•

effectiveness of communication

•

extent of adoption of results

•

achievement of project objectives, and

•

overall impression of project.

The end-users were typically fisheries managers, senior fishing industry representatives, and
fisheries management advisory committees (MACs). The research projects had been
undertaken between 1990-1998 and represented the broad range of projects funded by the
FRDC. They included environmental/habitat research, post harvest, aquaculture, fisheries
biology, resource allocation and human capital development issues. The full list of completed
projects and their total budget, is provided in Table 2. Research focussing on the wild-catch
sector comprised the single largest category, partly because these represent the single largest
component of the FRDC project portfolio but also because it was intended that the following
two phases would focus on this category of project.
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Table 2: List of completed projects for which end-user opinions were sought.
Project
Number
1989/033
1990/015
1991/017
1991/028
1992/014
1992/024
1992/025
1992/031
1992/041
1992/042
1992/044
1992/045
1992/051
1992/054
1992/062
1992/066
1992/075
1992/079
1992/102
1992/119
1992/147
1993/050
1993/061
1993/063
1993/064
1993/067
1993/079
1993/080
1993/083
1993/090.02
1993/091
1993/126
1993/153
1993/179
1993/190
1993/200
1993/221
1993/233

Project Title
Barramundi stock definition & allocation
Demersal fish stocks in Northern waters
Trophodynamics in SE Trawl deep water stocks
Allocation of NW finfish
Abundance of eastern rock lobster in NSW
Stock structure and species ID in oreo dories
Pilchard eggs for stock ID and size off WA
Genetic and spatial structure of SBT
Ageing oreo dory using radiometric analysis
Direct estimation of age & growth of SBT
Shallow habitats as nursery areas in temperate waters
Role of coastal nursery habitat in NPF productivity
Reproductive performance of captive & wild prawn
broodstock
Predictive carrying capacity modelling for Tasmanian
oysters
Snapper grow out in sea cages
National diagnostic tests for EHNV
Effect of diet & environment on prawn flavour
Interaction between trawling & other fisheries
Yield optimisation of Moreton Bay bugs
Production technology for redclaw crayfish
Stock assessment and recruitment in WA pearl oyster
fishery
Leeuwin index pelagic recruitment strength relationship
Investigating school and gummy shark nursery areas
Developing industry monitoring for school and gummy
sharks
Stock structure and species ID of school and gummy
sharks
Stock assessment of large coastal & demersal sharks
Australian salmon and herring assessment
Economic assessment of reallocating salmon & herring to
anglers
Impact of haul nets and line fishing on juvenile KGW
survival
Testing age pigment on Western rock lobster of known age
Fishery independent spawning stock assessment - western
rock lobster
Developing cost effective atlantic salmon feeds
Control of winter mortality and QX disease in Sydney rock
oysters
Trawl design effects on bycatch & benthos
Increasing marketability of northern shark by eliminating
tough flesh
Seafood market trends in Korea
Pilot program to manage Tasmania's sea urchin resource
Optimised distribution of feed in salmon cages

$ Cost
75,379
187,775
1,512,101
306,675
2,367,621
275,901
166,806
386,904
143,761
*
*
470,050
1,724,396
248,916
*
893,857
110,386
2,118,589
59,300
664,629
774,006
39,810
569,386
15,370
206,577
578,508
323,492
167,446
208,242
13,500
785,534
*
553,163
3,694,636
251,344
40,623
468,485
*
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Project
Number
1993/234

Project Title
Culture of greenback flounder under grow out conditions
Harvest strategy evaluation for fisheries at different
1993/238
economic risk levels
Desk top evaluation of LIDAR for demersal fish biomass
1993/240a
assessment
Resource allocation quantification in SA marine scale
1993/249
fishery
1994/041
Restoration of estuarine fisheries habitat
Impact of offshore angling in NSW &impact on commercial
1994/053
fishing
1994/055
Regional larval fish archives
1994/057
Training for fisheries management
1994/091
Pilot study on seafloor scouring & cage rotation
1994/119
Quality and safety in marine finfish products
Seafood value adding through application of drying
1994/123
techniques
1994/126
Biology of pilchards in SA waters
Impact of environmental factors and new technology on the
1994/128
NPF
1994/134.07 Rock lobster autopsy study
International environmental instruments & effects on the
1994/135
fishing industry
1994/148
Age composition of ling catches
Evaluating non trawl harvest methods for red snapper in
1994/154
northern Australia
Long term abundance index for goldband snapper in Timor
1994/155
sea - Pilot
QX disease of Sydney rock oyster on the NSW central
1994/156
coast
SA snapper stock ID and discrimination using molecular
1994/168
genetics
Impact of changed fishing patterns in JBG on red legged
1995/016
banana prawn
Optimal trapping techniques to control pacific seastars on
1995/066
marine leases
Algal bloom monitoring buoy development for Australian
1995/085
aquaculture
1995/095
Techniques for spawning and larval rearing WA dhufish
Drop out rate from hauling gill nets in the southern shark
1995/103
fishery
1995/115
Economic study of Victorian rock lobster fishery
1995/126
Importance of NSW & other seafood to catering and tourism
Modelling of seasonal closure options for QLD east coast
1995/135
prawn fishery
1995/142
New product development from low value species
1995/175
Strategic Plan for NSW oyster R&D
1996/158
Towards sustainable use of NT fishery resources
1996/382
FINS case study Wallis Lake Fishermens Cooperative
Total
* Budget figures not available.

$ Cost
102,744
103,361
61,809
585,980
213,768
651,463
108,260
705,749
86,923
108,540
362,789
54,858
187,408
528,123
57,690
72,900
77,800
168,000
82,037
*
142,542
205,724
367,231
194,467
88,000
37,600
98,000
51,307
*
20,690
66,769
*
$25,995,700
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2.2 Methods
The end-users of the 70 completed FRDC projects in Table 2 were surveyed. The projects
had a total combined cost of over $A26 million, of which $A13.2 million (approximately
50%) was FRDC funded. The end-users were selected on the basis that they were either
fisheries managers, fishing industry representative organisations, owners or managers of
commercial seafood enterprises, individuals involved in technology transfer to the seafood
industry as well as fisheries MACs – with a specific interest in the completed project.

As the end-users of these fisheries research projects were all associated with the management
or operation of the specific fishery or issue on which the project was based, random selection
was not used. Instead, an attempt was made to contact all end-users using lists supplied by the
researchers undertaking the project, all relevant fishery managers in State and
Commonwealth fisheries management agencies, industry associations and fishing industry
leaders as nominated by industry associations. The number of end-users surveyed ranged
from one to ten, with the average being three.

Questionnaires were mailed to 220 of these research end-users Australia-wide over a twoyear period. For most projects, there were only between one and three direct end-users to
survey, so all end-users associated with a project were invited to participate. For instance, for
a project relating to the Northern Prawn Fishery, there was only one fishery manager, one
MAC and one formally constituted industry association to survey.

The 70 projects were undertaken between 1990 and 1998, with final reports submitted
between 1996 and 1998. At least six months was allowed to elapse between the submission of
the final report and the end-users being surveyed.
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The completed projects were initially put into one of six categories. The categories and the
number of projects in each are listed in Table 3.

Table 3: Number of projects per research category.
Project Category

Number of projects

Post Harvest

7

Wild-Catch

34

Aquaculture

15

Habitat/environment

3

Miscellaneous (research planning, human
capital development)

7

Stock Allocation

4

Total

70

The 70 projects selected for inclusion in this study and for which surveys were mailed to the
end-users, comprised approximately three-quarters of all completed FRDC projects over the
two-year survey period. The only projects that were excluded from the study were those of a
very generic nature and/or those for which no direct end-users could be identified. This had
the effect of removing the few ‘basic’ or ‘strategic’ scientific projects.

The survey contained 12 separate items (questions). The questions asked of end-users and the
order of their appearance in the survey, are provided in Table 4.

34
Table 4: Questions asked of end-users in survey one.
Item
No

Question

1

When did you become aware of the project?

2

What was the extent of initial consultation?

3

How urgent was the need for the research?

4

Was industry involved in the project and what did they
contribute?

5

How effective was communication during the project?

6

How effective was the communication of project results?

7

To what extent were the project objectives achieved?

8

What do the project results mean for the fishing industry
and community?

9

To what extent will project results be adopted?

10

Suggestions for further research in this area?

11

What is your overall impression of project results?

12

What is your overall impression of the value of this
project?

Participants returned the survey by mail. The overall response rate, i.e. rate of return of
completed or semi-completed surveys, was 45% (N=220) with 92 of the 99 returned surveys
being fully completed. Of the original 70 projects, 56 had one or more fully completed
surveys returned. Limited resources did not permit a ‘follow up’ of those people who did not
respond (non respondents) to the letter inviting participation in the survey, so all those who
returned the questionnaire did so without additional prompting. Response rates between
‘industry’ and ‘non-industry’ end-users were similar.
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However, MAC end-users responded poorly to the survey, at a rate of only 16%. Similar
response rates were observed for government employed fisheries managers/administrators
and those engaged within the fishing industry.

Each of the 12 items in the survey (Table 4) was scored so that the more positive the
response, the higher the score. Items were scored on response scales that ranged from 1-3 to
1-5. Positive responses were defined as those above the mid-point of the original response
scale: '3' on the 1-3 response items; '3' and '4' on the 1-4 response items; and '4' and '5' on the
1-5 response items.

To create a total score, all original responses, no matter what the scale, were rescaled 0-3
before summing for each item. Note that the items with a 1-3 response format were rescaled
as 0,1,3 as this most appropriately weighted the positive response. Items 4 and 10 were
excluded from the total score, as item 4 was relevant only to industry respondents and item
10 was open-ended, asking for suggestions for further research. Total scale scores could
range from 0-30, but were transformed to a percentage to be more easily comparable.

2.3 Results
Responses to questionnaire items
Analyses were undertaken with SPSS 11.5. Table 5 provides item descriptions and the
proportion of positive responses from end-users. The responses varied between 36% - 90%
positive depending on the question. However, there was a clear trend towards those items
seeking opinions related to the overall performance of the project (items 1, 3, 8, 9, 11 & 12)
receiving more positive responses than those which sought to rank how effective the
communication and consultation processes had been.
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Table 5: Item descriptions and proportion of positive responses from returned enduser survey.
Item
No

Proportion of
Item description

positive
responses

1

Awareness of the project

80%

2

Extent of initial consultation

57%

3

How urgent was the need for the research

74%

4

Extent of industry involvement in the project

36%

5

Effectiveness of communication during the project

45%

6

Effectiveness of communicating project results

58%

7

To what extent were the project objectives achieved

66%

8

What do the project results mean for the fishing industry

78%

and community
9

Extent to which results will be adopted

10

Suggestions for further research

11

Overall impression of project results

90%

12

Overall impression of the value of this project

86%

Note: Question 10 was open-ended.

71%
na
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Composite scales
In order to examine relationships among the different items, a sub-set of composite
scales was created by combining the responses on those items that appeared to be
tapping a similar theme. The composite scales were derived by averaging the
individual responses for each item in the survey. The four composite scales were:
•

Communication, which measured how well the project staff communicated with
the project end-users at the various stages of the project life-cycle (items 1, 2, 5 &
6);

•

Priority, which measured how important the project was perceived to be and to
what extent its objectives were achieved (items 3 & 7);

•

Adoption, which assessed the extent to which the project results were to be used
(items 8 &9); and

•

Impression, which was the overall impression of the completed project and its
results (items 11 & 12).

Correlations among the items were then computed to determine which themes were
most strongly related. Table 6 presents intercorrelations among these composite
scales. It is evident that all the scales were significantly associated, and moderate to
strong in strength, indicating that a more positive appraisal in one theme was
associated with a more positive appraisal in another. The most strongly associated
themes were priority and impression.
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Table 6: Intercorrelations among composite scales.
Communication

Priority

Priority

.41*

Adoption

.46*

.48*

Impression

.50*

.69*

Adopt

.48*

*p<.01. Kendall’s Tau_b was used to compute the intercorrelations, as this statistic is the most
appropriate for determining bivariate relationships among nonparametric data where the variables
contain only a few categories (De Vaus 1990).

It was also of interest to determine which of the themes was the best predictor of
overall impression, so a multiple regression analysis was undertaken to determine the
unique contribution of communication, priority and adoption, to explaining overall
impression. From Table 6 it was clear that each of these was bivariately related to
impression, however, the multiple regression would confirm their unique
contributions (Table 7).

Altogether, the three predictors explained a substantial 74% of the variation in overall
impression. Each of the predictors was significantly associated with impression,
however priority had the greatest unique contribution, being approximately three
times more strongly associated with impression than were consultation and adoption.
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Table 7: Summary of multiple regression analysis predicting overall impression of a
project.
Predictor

B

SE

β

Communication

.446

.153

.195*

Priority

2.297

.238

.649*

Adoption

.366

.184

.137*

(Impression)

R2=.736, *p<.01

Project scores
A total score for each project was computed by adding the scores for each item and
averaging these scores across the end-users. This yielded a scale that could range from
0-30, which was then rescaled to range from 0-100 to be more readily comparable.
Those surveys that had been returned incomplete were omitted from the scoring as all
fields were required to calculate a comparable score.

Table 8 shows the average total score for the type of project and the number of each
type of project. The average score for the projects was 70%. Analysis of variance was
used to determine whether the total project scores differed by type of project. No
significant differences were obtained. Total scores for the composite scales
(communication, priority, adoption and overall impression) were also analysed for
differences by type of project. Again, there were no significant differences. Note that
only surveys that were fully completed where used in this analysis – hence the
difference between the total number of projects in Table 8 and the 70 projects in the
original sample.
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Table 8: Project type, number of projects and mean total score per project type.
Type of Project

No. Projects

Mean Score % (SD)

Post harvest

5

58 (24.7)

Wild-catch

25

81 (21.7)

Aquaculture

13

77 (19.7)

Habitat and environment

3

72 (9.1)

Research planning and

6

70 (35.6)

Resource allocation

4

59 (31.3)

Total number of projects

56

70

human capital
development

and mean score across all
project types

The average score for projects which were focussed on issues where State/Territory
Governments had management responsibility was 76% (SD=24.3) and where the
Commonwealth Government had management responsibility, the average score was
77% (SD=22.8). This difference was not significant. Differences were also considered
according to project age. Again, no significant differences were found.

There was, however, a significant difference in the scores depending on whether the
projects were evaluated by industry or non industry end-users, t(90)=2.3, p=.023. On
average, non-industry end-users gave significantly higher ratings to projects than
industry end-users (mean = 78% for non-industry, mean = 65% for industry).
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2.4 Discussion
The use of questionnaires to survey end-user opinion was generally successful in
obtaining individual opinions, with almost half the respondents returning the
questionnaire. The number of returned questionnaires was sufficient to enable a
rigorous statistical analysis. Deriving a project score from the responses provided an
additional assessment tool.

The findings indicate that the fisheries research funded by the FRDC is well regarded
by the people who are at the front line of research adoption and implementation, with
an average score across all project types of 70%. However, areas of apparent
weakness were identified, most notably communication and consultation.

The findings also showed that a positive evaluation of a project in one area, such as
priority of research, was associated with more positive evaluations in other areas.
Even though research priority was the strongest indicator of an end-user’s positive
evaluation of a project, communication and involvement in the planning process is
still important. It appears that ‘Getting off to a good start’ in terms of
consultation/communication between research service providers and end-users, should
not be underestimated.

The priority of research was the most significant factor determining whether an enduser thought the project represented value for money. These results confirm that
maximum end-user satisfaction does indeed come from high priority projects. It also
suggests that mechanisms to ensure input from end-users should be institutionalised.
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Surprisingly, there was no significant relationship between project total score, or the
sub-scores for the composite scales (communication, priority, adoption and overall
impression), and the following variables:
•

year the project started;

•

whether the fishery fell under the jurisdiction of State/Territory or Federal
Governments; and

•

the type of research.

The finding that non-industry end-users evaluated completed projects more positively
than those from within the fishing industry (mean = 78% for non-industry, mean =
65% for industry) is not surprising. The harsh reality is that the results of research
have and will continue to be used to reduce fishing effort, sometimes with great
controversy over the interpretation of the science as discussed in Chapter 4.
Therefore it is to be expected that the fishing industry will be more sceptical of the
‘benefits’ of completed research than will government-employed fisheries managers.

The lack of significant differences between project type and total project scores, or the
scores for each of the composite scales, was unexpected. The FRDC’s research
planning and prioritisation processes are continually evolving and it was expected that
this would be reflected in an improvement in project scores over time. It was also
expected that particular types of research would achieve higher scores than others.
The data suggest that certain project types may have scored more highly than others
(Table 8) but the differences were not statistically significant due to the large
variation in scores within project types as evidenced by the large standard deviations.
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This unexpected result highlights the importance of a thorough and robust analysis
when drawing quantitative conclusions from this type of data. Large standard
deviations and associated standard errors were responsible for the lack of statistically
significant differences between project types. There was wider variation within
project types and within projects that started in the same year, than between them.
This indicates that positive evaluations are more heavily influenced by factors within
a project rather than factors between project types or the year they commenced.

The second survey, discussed in the next chapter, expands the range of years in which
projects were undertaken in order to facilitate a more comprehensive assessment of
the extent to which end-users perceived research to have performed, as the 1990s
progressed.
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3. End-User Opinions of Completed Fisheries Projects - Survey Two
3.1 Introduction

This survey provides additional data on a more recent cohort of completed research
projects that were not represented in the first survey. As well as being modified on the
basis of lessons learnt during phase one, the survey was designed to place greater
emphasis on the wild-catch sector and the fisheries science/management category of
projects that were completed over the 1998-2000 period.

3.2 Methods

Participants
One hundred and fifty five (155) end users of 31 completed FRDC projects with a
combined value of $A12.3 million were surveyed. End-users were similar to those of
survey one, i.e. either fisheries managers, fishing industry representative
organizations, owners or managers of commercial seafood enterprises, individuals
involved in technology transfer to the seafood industry and fisheries ‘Management
Advisory Committees’ (MACs) .

All 31 projects commenced between 1991 and 1998 and all were completed by the
year 2000. Projects had a final report submitted between 1998 and 2000. The projects
forming the basis of the survey are at Table 9. They were initially classified within the
following research type categories:
•

Fisheries science/management, e.g. stock assessment, fisheries biology, resource
allocation;
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•

Aquaculture, e.g. feed development, improved management practices;

•

Habitat and ecosystems, e.g. the importance of seagrass to juvenile fish, impacts
of fishing on endangered species; and

•

Fish and human health, e.g. mercury levels in shark.

Table 9: List of completed projects for which end-user opinions were sought.
FRDC
Number
91/053
92/063

95/017
95/077
93/102
95/058
96/275
97/203
92/040
92/145
93/066
93/074
94/005
94/027
94/014
94/032
95/014

Title
Evaluation of hatchery production of scallop Pecten fumatas
Aquaculture diet development subprogram - dietary
requirements and optimal feeding practices for Barramundi
(Lates calcarifer)1
Condition and its assessment in the southern rock lobster
(Jasus edwardsii). Assessment of condition indices and
moult staging techniques.
Code of practice for the yabby industry
Interactions between the abalone fishery and sea urchins in
NSW
Seamount fauna off southern Tasmania: impacts of trawling;
conservation and role within the fishery ecosystem
Rapid Assessment technique to determine the biological
interactions between fish and the environment and their role
in ecosystem function
Fish use of sub tropical saltmarsh habitat
Investigation of Methods to Age Abalone
Biology and harvest of tropical fishes in QLD Gulf of
Carpentaria gillnet fisheries
Southern shark tagging project
Assessment of the fishery for snapper in QLD and NSW
Feasibility of enhancing and rehabilitating abalone stocks by
larval re-seeding
NSW inland commercial fisheries analysis
Effects of biological and environmental factors and fishing
practices on recruitment and abundance of scallops
Effects of seasonal and inter-annual variability of the ocean
environment on recruitment to fisheries off WA
Indices of recruitment and effective spawning for tiger
prawns stocks in the NPF

$ Cost
356,978
847,648

112,472
145,390
696,349
210,004
153,331
63,842
391,980
307,444
1,739,815
989,986
311,351
124,141
516,790
1,475,716

95/041

Growth of pearl oysters in the southern and northern areas
of the pearl oyster fishery and examination of environmental
influences on recruitment to the pearl oyster stock

323,201

95/140

Determining the economic values of King George Whiting
and snapper to recreational anglers and commercial fishers
in South Australia

71,800

96/102

Development of an environment-recruitment model for black
bream as a case study for estuarine fisheries management

162,233
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FRDC
Number
96/108
96/130
96/156
96/161
96/254.02

97/113

97/125
98/113
98/120
96/323

Title

$ Cost

Fishery independent survey of the breeding stock and
migration of the western rock lobster
Biology and assessment of WA's commercial shark species
Evaluation of NT fishing grounds south of 11 degrees South
and west of 130 degrees East
Assessment of the licensed recreational fishery of Tasmania
(phase2)
Transfer of by-catch reduction technology to South
Australian Prawn Fisheries

847,062
813,998
153,477
467,125
*

Residence times, exchange rates, migration patterns and
behaviour of black marlin in the NW coral sea: a pilot study
to evaluate interaction between recreational and commercial
sectors in Area E.

466,580

Description of the biology and an assessment of the silver
trevally off NSW
Developing techniques to estimate the age of bigeye tuna
and broadbill swordfish off eastern Australia: a pilot project
Recreational assessment of Morton Bay Blue swimmer crab
Application of an in-vitro tissue culture assay for the
determination of paralytic shellfish poison (Saxitoxin family)
and comparison to the standard mouse bioassay and HPLC
assay

96/383

Study of mercury in sharks
Total
* Budget figures not available

250,394
121,298
72,105
70,069
7,540
$12,270,119

Projects of a very generic nature, or for which direct end-users were difficult to
identify, were excluded from the study because the analyses required clear
identification of the project end-users. The sample was not randomly selected from
the pool of projects completed over the period 1998-2000 and instead focussed on
completed projects that commenced between 1995 and 1998, provided they fulfilled
the other criteria of a project suitable for evaluation. This was because the projects in
the first survey largely commenced in the years prior to 1995 and one of the aims of
the second survey was to expand the range of projects being evaluated to include as
much of the 1990s as possible.

47
One hundred and fifty five surveys were mailed to the end-users of these projects
Australia-wide, over the period 2000-2001. Between two and 11 end-users per project
were surveyed, with an average of 4.8 per project.

As a result of end-users being limited to specific individuals associated with the
management or operation of the fishery on which the project was based, random
selection of end-users to survey was not appropriate. Instead, as with survey one, it
was attempted to identify and contact all relevant end-users using various sources
including lists supplied by the researchers undertaking the project, fishery managers
in State and Commonwealth fisheries management agencies and industry associations.
End-users surveyed included:
•

relevant fisheries managers/administrators in State and Federal agencies
or other management agencies with a statutory role in managing the
fishery or environment. These respondents were coded as ‘managers’;

•

representative organizations, be they local or national, that represent
fishers in the fishery(s) relevant to the completed project, or industry
participants who take a lead role in representing their sector. These
respondents were coded as ‘representatives’;

•

owners or managers of commercial enterprises within the seafood industry
relating directly to the topic of the completed project. These respondents
were coded as ‘businesses’;

•

fisheries management advisory committees (MACs) and similar advisory
committees for the fishery(s) relevant to the completed project. These
respondents were coded as ‘MACs’.
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In order to improve the balance of the analysis and to increase the comparability with
the first survey, end-users coded as ‘Managers’ were categorised as ‘non-industry’
while ‘Representatives’ and ‘Business’ end-users were combined and labelled as
‘industry’. Because ‘MACS’ are deliberately structured to comprise of a mixture of
industry and non-industry participants, they were excluded from this part of the
analysis.

The end-users of each project were mailed a survey and invited to respond by
returning the completed survey by mail. There was no attempt to follow up those
people who did not respond (non respondents) so all those who returned the survey
did so without additional prompting. The overall response rate from all end-users was
33% (N=155) with 49 of the 51 returned surveys being fully completed. Of the
original 31 sample projects, 27 had at least one survey returned. Response rates
between the respondents listed above were:
•

Managers = 49%

•

Representatives = 26%

•

Businesses = 14%

•

MACs = 38%

Measures
The survey comprised 14 items (questions) that were used to elicit end-users' opinions
of the projects in terms of attitudes, beliefs and behaviours at various stages of the
project cycle. Table 10 in section 3.3 presents the items in the order that they appear
in the survey and the responses to each item. The items aimed to obtain both
attitudinal and behavioural data. Attitudinal items are those which sought end-users'
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perceptions regarding the completed project. Behavioural items are more objective
and seek information such as the level of industry involvement or the extent to which
project results have been used.

Some items also tapped the end-users' beliefs, aiming to establish what the
respondents thought to be true, whereas the attitudinal questions sought to elucidate
what the respondents thought was desirable (De Vaus 1990). The responses were
fixed, in that respondents had to select from a range of available responses on a scale
that ranged from 1-5, except for item 14 where end-users were asked to rank a
response from 1-11.

Items 1-6 were split so that respondents could answer for either themselves or on
behalf of a predecessor if they were not in their current position at the time to which
the question related. This is because the length of time involved in completing a
fisheries project, between four to seven years, means that the person who was
involved in the development of the project may not be the person using the results.
Survey two was designed to accommodate this via a ‘my predecessor’ response
option. The scale for these items also ranged from 1-5.

3.3 Results
Analyses were undertaken with SPSS 11.5-14. Initially, frequencies were generated
for each item to determine response patterns. The individual items were then
examined to determine relationships between them.

50
Responses to survey items
Tables 10 and 11 presents the individual items and the proportion of responses for
each subdivided into ‘positive’, ‘neutral’ and ‘negative’ categories. A positive
response was defined as being above the mid-point (3) of the scale. A neutral
response was the mid-point of the scale and a negative response was below the midpoint.
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Table 10: Responses for each item from end-users selecting the “Me” response
category.

Item
No

1

Item description

Involvement in identifying the need

Proportion

Proportion

Proportion

of positive

of neutral

of negative

responses -

responses -

responses -

39%

17%

44%

12%

9%

79%

for the project
2

Involvement in planning and
developing the project

3

Extent of involvement during project

25%

12%

63%

4

Effectiveness of communication

33%

18%

49%

54%

14%

32%

during the project
5

Effectiveness of communication of
project results

6

Use of project results

50%

17%

33%

7

Achievement of project objectives

77%

10%

13%

8

Quality of the science

94%

6%

0%

9

Researcher reputation

81%

15%

4%

10

Research organisation reputation

70%

23%

7%

11

Level of research priority

86%

2%

12%

12

Overall impression

85%

9%

6%

13

Project benefits

77%

6%

17%

Note: Item14 was open-ended so it is not presented in this table.
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Table 11: Responses from end-users selecting the “my predecessor” response option.

Item
No

1

Item description

Involvement in identifying the need

Proportion

Proportion

Proportion

of positive

of neutral

of negative

responses –

responses –

responses –

33%

29%

38%

14%

41%

45%

for the project
2

Involvement in planning and
developing the project

3

Extent of involvement during project

19%

24%

57%

4

Effectiveness of communication

32%

53%

16%

47%

29%

24%

31%

46%

23%

during the project
5

Effectiveness of communication of
project results

6

Use of project results

Note: Item14 was open-ended and the “my predecessor” option was not applicable to items 7-13 so
they are not presented in this table.

Responses to items 1-4, which sought information about communication and
involvement in the project during its development and implementation stage, were not
generally positive (12% -39%). However, later on in the project life cycle when
results were available, over half the end-users (54%) responded positively concerning
the communication of results. This shows a shift in end-user opinion of project
performance as the project evolved from the planning and design phase to the
extension of results phase although, clearly, there is still a significant minority of
respondents who did not provide positive responses regarding that phase.
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As a result of feedback from the first survey, the second survey made provision for
respondents to answer even if they personally had not been involved in the planning
or implementation of the project. Given that it may take years to plan, undertake and
then implement the results of a fisheries project, it became apparent from the first
survey that some of the key end-users had changed jobs during the life of the project –
hence the ‘my predecessor’ response category.

As it turned out, this response option did not prove to be particularly useful as the
majority of respondents were able to complete the survey in the first person, hence, a
large number of missing fields from the ‘my predecessor option’. This made a robust
statistical analysis incorporating these data, impossible. However, the basic
respondent data has been provided in Table 11.

Over half the respondents applied the results of completed projects in either a
moderate or major way, while approximately one-third did not use the results at all.
All the remaining items in the survey (items 7-13 in Table 10) including overall
impression of the project, quality of the science and the priority of the research
attracted positive responses by the majority (70%- 90%) of respondents.

In a marked change from survey one, the response rate for MACs exceeded the
average while fishing businesses and industry representatives responded at a rate
below the average (Table 12).
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Table 12: End-users response rates - comparison between survey one and survey two.
End-user group

Survey One

Survey Two

Fisheries Managers

71%

49%

Industry Representatives

38%

26%

Seafood Businesses

46%

14%

Management Advisory Committees (MACs)

16%

38%

Analysis of variance was used to determine whether the responses to each item
differed according to type of project, project age or by type of end-user. End-users
were initially categorised as fisheries ‘Managers’, industry ‘Representatives’, fishing
‘Businesses’ and ‘MACs’, but for the purposes of the following analysis, were
aggregated into either ‘industry’ or ‘non-industry’ categories. Projects were grouped
into the following categories:
•

Fisheries science/management

•

Aquaculture

•

Habitat/Environment

•

Human health

With the exception of one item, no significant difference in responses was obtained
between industry end-users and non-industry users (the majority of which were
government employed fisheries managers). The exception was for item 9 which asked
the end-user for an opinion on how they felt the researcher’s reputation influenced the
overall outcome of the project. Here, industry end-users consistently responded more
negatively; mean = 3.8 on the 5 point scale (SD 1.1), non-industry users mean = 4.5
(SD.75).
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Projects in the fisheries science/management category had significantly greater
positive responses for items 4, 5, 6 and 11, i.e. communication during and post project
completion, results adoption, and the priority of the project. Further, the responses to
most questionnaire items for fisheries/science management projects showed a clear
trend towards being more positive than the other project types, although differences
were not statistically significant. These results are in contrast to the first survey where
there was no statistically significant difference between end-users’ evaluations across
the various project categories.
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Table 13: Mean response for each item by project type. Standard Deviation and total
responses per item, shown respectively in parentheses.
Project Type
Aquaculture

Item
No

Item description

Environment

Fisheries

and

science and

ecosystems

management

Human health

Mean positive responses for each item
1a

Involvement in identifying

2.00 (.866,9)

2.60 (1.817,5)

3.30 (1.750,20)

3.00 (1.528,7)

the need for the project
1b

(My predecessor)

3.00 (.707,5)

4.00 (0,1)

2.93 (1.387,15)

1.67 (1.155,3)

2a

Involvement in planning

1.90 (.738,10)

2.20 (1.304,5)

2.10 (1.210,20)

1.57 (.787,3)

and developing the
project
2b

(My predecessor)

2.80 (.447,5)

1.00 (0,1)

2.62 (1.121,13)

1.00 (0,3)

3a

Extent of involvement

2.25 (1.581,8)

2.40 (1.517,5)

2.62 (1.322,21)

1.43 (.535,7)

during project
3b

(My predecessor)

2.40 (.9,5)

1.0 (0,1)

2.67 (1.2,12)

1.33 (.6,3)

4a

Effectiveness of

2.5 (1.3,8)

2.6 (1.8,5)

3.16 (1.3,19)

1.57 (.8,7)

communication during
the project
4b

(My predecessor)

3.00 (.0,5)

3.00 (0,1)

3.40 (1.0,10)

1.67 (1.2.3)

5a

Effectiveness of

3.00 (1.6,9)

3.00 (1.8,4)

3.74 (1.3,23)

2.29 (1.6,7)

3.00 (1.2,5)

4.00 (0,1)

3.78 (1.4,9)

1.00 (0,2)

2.50 (1.291,4)

3.65 (1.265,23)

2.00 (1.549,6)

-

4.17 (.98,6)

1.00 (1.0,2)

3.7 (.48,10)

4.00 (.71,5)

4.04 (1.1,27)

3.33 (1.2,6)

communication of project
results
5b

(My predecessor)

6a

Use of project results

6b

(My predecessor)

7

Achievement of project

3.11 (1.453,9)
2.6 (.9,5)

objectives
8

Quality of the science

4.22 (.44,9)

4.25 (.96,4)

4.38 (.57,26)

4.14 (.69,7)

9

Researcher reputation

4.22 (.67,9)

3.6 (1.7,5)

4.27 (1.0,26)

4.00 (.63,6)

10

Research organisation

4.11 (.78,9)

3.75 (.96,4)

3.92 (1.2,26)

4.2 (.84,5)

reputation
11

Level of research priority

3.7 (1.25,10)

4.2 (1.3,5)

4.44 (.58,27)

3.57 (1.1,7)

12

Overall impression

4.3 (.82,10)

3.8 (1.3,5)

4.44 (.89,27)

4.4 (.55,7)

13

Project benefits

4.1 (1.2,10)

3.6 (1.5,5)

4.2 (.95,26)

3.5 (1.2,6)
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In contrast to the first survey, the second survey showed significant differences in
positive response depending on how recent the project was completed. The mean
responses to items 3a and 4a (extent of involvement during project & effectiveness of
communication during the project) became progressively more negative the more
recent the project.

This analysis was undertaken through grouping the completed projects into three age
groups of approximately equal numbers, i.e. 1991-1994, 1995, and 1996-1998. An
analysis of variance was then undertaken, which showed that projects in the 19961998 age group had more negative responses from end-users than the 1995 projects,
which, in turn, were more negative than the 1991-1994 cohort of projects.

It was also of interest to determine the relationships between the responses to each of
the survey items. In survey one, this was achieved through the development of a subset of composite scales created by combining the responses on those items that
appeared to be tapping a similar theme. Because the number of complete responses
was insufficient to undertake the same form of regression analysis as for survey one,
correlations among responses to the items were examined to determine which items
were most strongly related (Table 14).
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Table 14: Pearson correlations among responses to survey items.

1.

2.

Involvement in
project need,
planning and
execution
Communication
with end-user

3.

Use of project
results

4.

Achievement of
project
objectives

5.

Science quality

6.

Reputation of
researcher and
organisation

7.

Research
priority

8.

Overall
impression of
project

9.

Extent of
project benefits

2.
Communication

3.
Results
use

4.
Objectives
Achieved

5.
Science
quality

6.
Researcher
Reputation

7.
Priority

8.
Overall
Impression

9.
Project
Benefits

.599**

.264*

.135

.279*

.173

.434**

.169

.368**

.497**

.326**

.489**

.370**

.470**

.301*

.541**

.535**

.369**

.347**

.516**

.575**

.746**

.391**

.366**

.227

.323*

.509**

.274*

.570**

.508**

.510**

.279*

.441**

.607**

.553**

.630**

*Correlation is significant at the p<.05 level (2-tailed)
** Correlation is significant at the p<.01 level (2-tailed

The results largely confirm those of the first survey in that research priority was the
factor most strongly related (r=.63) to end-users’ overall impression of the project and
as for survey one, other factors that were significantly correlated with overall
impression were:
•

quality of the communication process both during and after the project

•

quality of the science

.687**

-
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•

reputation of the researchers and their organisation

•

extent to which project results were used, and

•

achievement of project objectives

3.4 Discussion
This survey provided additional data on a more recent cohort of completed projects
than those represented in the first survey. Although the response rate was lower than
for the first survey (33% compared to 45%) it was sufficient to enable a rigorous
statistical analysis.

The findings generally confirmed the results obtained through the first survey in that
research funded by the FRDC is well regarded by the people who are at the front line
of research adoption and implementation. However, similar to survey one, the areas of
greatest apparent weakness were end-user involvement and communication during the
planning, development and execution phases of projects.

Communication among all end users appears to need improvement; survey two gives
no clear indication that this item did improve between the project years 1991-1998. In
fact, end-user involvement and communication while the project was being
undertaken was shown to worsen as the years progressed. This is despite the increased
emphasis the FRDC professed to place on the importance of communication between
research providers and end-users.
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By identifying apparent weaknesses in the project cycle using this type of survey data,
funding agencies or service providers can tailor improvements or modify practices as
required. The results from both surveys one and two suggest that communication
problems had yet to be entirely rectified and that this had the potential to impact on
the entire life-cycle of the project.

The second survey, which addressed more recent projects and where the FRDC
industry consultation processes had been steadily improved (Peter Dundas Smith,
pers. comm., May 2004), still showed no significant differences in responses to each
of the items between industry end-users and non-industry users, except for item 9.

Item 9 covered the effect of researcher reputation on project outcomes. Industry
respondents regarded the influence of the reputation of individual researchers on
overall project outcomes less positively than did the non-industry respondents. The
fact that industry was more negative about this question than non-industry
respondents might be explained thus: it is possible that industry end-users may regard
the very subjective process of message delivery to be more important than the more
dispassionate fisheries managers (the majority of non-industry respondents).

The key agent of message delivery is usually the researcher. With ‘researcher
reputation’ being an extremely subjective issue, coupled with the often long
associations between individual researchers and certain sections of the fishing
industry, it is likely that industry end-users allow a researcher’s track record and
reputation among their industry peers, to more strongly influence their opinions about
a completed project than do fisheries managers
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This issue of communication, message delivery and the science-management nexus
formed a key component of the semi-structured interviews discussed in the next
chapter on case-studies. The case-studies provided a more conducive framework to
elucidate some of these more subjective issues than surveys can identify.
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4. Fishery Case Studies

4.1 Introduction
This phase of the project sought to provide additional information about completed fisheries
project performance and the relationship with fisheries management. This was achieved
through a semi-structured interview approach designed to complement the more quantitative
approach taken with the surveys and the planned correlation analysis.

The case studies were also expected to assist in drawing conclusions as to which research had
performed well and the reasons for this, but within the broader context of an entire fishery
and its research portfolio. It also provided an opportunity to compare the technique of selfadministered surveys with semi-structured interviews, in terms of obtaining data on fisheries
research performance.

The interviews provided end-users and other experts within the case study fisheries, the
opportunity to discuss in a less structured environment, the full spectrum of issues relating to
fisheries research and subsequent fisheries management decisions. The case-study interviews
were focussed on three fisheries 1 in separate jurisdictions that had a history of FRDC project
funding. The overall aim was to determine the performance of completed projects including
the extent to which the completed projects had contributed to fisheries management as
perceived by end-users, as well as comparing project results with subsequent fisheries
management regulations or policy.

1

The Queensland case study ‘fishery’ consisted of multiple fisheries within the definition of ‘fishery’ as
interpreted by the Queensland Government

63
It was also intended that the interviews would provide a mechanism to help explain some of
the results obtained from the two surveys. This is because survey-style, scale-based
responses, and even short written comments provided for in the surveys, are not particularly
effective at elucidating richer information from the end-user. This way, the more complex
issues associated with the performance of fisheries research and its translation into fisheries
outcomes was explored by end-users and experts in the fishery, in a relaxed conversational
environment.

The case studies were undertaken on the following fisheries.
-

The Northern Prawn Fishery (NPF).

-

South Australian Rock Lobster Fishery (Southern and Northern Zone).

-

Queensland fisheries where there is a significant recreational fishing component
and where stocks are shared with the commercial sector (See section 4.5.1 for
complete list of fisheries)

These fisheries are typical of the great diversity in Australian fisheries and they provide for a
meaningful comparison between fisheries possessing very different biophysical and industry
structure characteristics.

4.2 Methods
In mid 2004, 21 of Australia’s senior fisheries managers, scientists and industry
representatives were interviewed about the performance of completed research and its use in
fisheries management. Interviewees and their role in the fishery at the time the interviews
were undertaken, is provided in Table 15 below.
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Table 15: Interviewed fishery end-users and experts.

Name

Position/Organisation

Dr Wayne Sumpton

Senior fisheries biologist, Queensland Department of Primary
Industries and Fisheries (QDPIF)
Senior fisheries manager, Queensland Department of Primary
Industries and Fisheries
Executive Officer, SUNFISH, the peak Queensland
recreational fishing industry representative organization.
University of Queensland fisheries science and management
academic and consultant.
Queensland based fishing author, TV presenter and
Consultant.
Senior fisheries scientist, South Australian Research and
Development Institute (SARDI) Aquatic Sciences
Senior fisheries scientist, South Australian Research and
Development Institute Aquatic Sciences
Senior fisheries manager, Primary Industries and Resources
South Australia (PIRSA)
Executive Officer, South Australian Rock Lobster
Association
Long time Northern Zone rock lobster fisher and active
research participant
A general meeting of the South Australian Northern Zone
Rock Lobster Association
Senior fisheries scientist for the Northern Prawn Fishery
(NPF) with the CSIRO
Senior fisheries scientist for the Northern Prawn Fishery at
the University of Tasmania
Former Chief of fisheries science at the CSIRO and long-time
Northern Prawn Fishery expert scientist and ex FRDC Board
member.
Director Newfishing Australia and long time Northern Prawn
Management Advisory Committee (NORMAC) member
Director MG Kailis group of companies, major owner of NPF
operations during the 1980’s and 1990’s, ex FRDC Board
member.
Executive Officer Tuna Boat Owners Association and long
time fishing industry representative, Ex AFMA Board
member and Chairman, Northern Prawn Management
Advisory Committee (NORMAC)
Senior Manager responsible for the NPF, Australian Fisheries
Management Authority (AFMA)

Mr Malcolm Dunning
Mr David Bateman
Dr Daryl Mcphee
Mr Martin Bowerman
Dr Tim Ward
Dr Rick McGarvey
Mr Sean Sloane
Mr Roger Edwards
Mr Daryl Spencer*
Multiple industry
members
Dr Cathy Dichmont
Dr Malcolm Haddon
Dr Bourke Hill

Mr David Carter
Mr George Kailis

Mr Brian Jeffries

Ms Trysh Stone
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Name

Position/Organisation

Mr Wade Whitelaw

Northern Prawn Fishery manager, AFMA

Mr Bruce Wallner

Research and data manager and ex NPF fisheries manager,
AFMA
Ex managing Director AFMA and current FRDC Board
member
Chief CSIRO Tropical Fisheries Science, NORMAC member
and longtime NPF scientist

Mr Richard Stevens**
Dr Ian Poiner

*The interview with Daryl Spencer involved other rock lobster fishers who also made comments from time
to time.
** The interview with Richard Stevens was abbreviated due his having other commitments.

The case-study fisheries had a history of significant FRDC project funding, so there was
between one dozen and two dozen completed projects to use as context for the interviews. A
list of completed projects was supplied to the interviewee prior to interview. This list of
completed FRDC projects constitutes the majority of the research activities undertaken over
the decade of the 1990s and into the first four years of the new century.

Given the large number of completed projects relevant to the fishery(s), the interviews did
not cover each and every project sequentially. Rather, the interview covered the issue of
research using a theme-based approach (described below) although specific project(s) were
often raised by end-users and or the interviewer, as examples, or to focus discussion. This
approach is consistent with how semi-structured interviews may be conducted as discussed
by Whiteley (2001).

End-users such as fisheries managers and industry representatives (as opposed to scientists),
often do not think in terms of discreet projects but rather a series of questions that are often
answered using a mix of information from a range of sources, including FRDC projects.
Research findings may be further amalgamated by fishery scientists as well as through the
MAC process, after which they may finally be used to help frame management decisions. As

66
a result, the specific project name and who funded it, tends to get lost in the mix – an issue
that was often raised by interviewees.

An interview guide was prepared for each of the case study fisheries and the interview
conducted so that five main themes were covered. These were:
•

project participation and communication between researchers and end-users

•

priority of the projects

•

extent to which project objectives have been achieved

•

quality of the science, the scientists, the reputation of the research provider and the
impact of this (if any) on the research/management interface, and

•

extent to which results are adopted and used in fisheries management

Although the interviews were structured around these themes, the discussion was freeflowing and this facilitated follow-up questions or ‘probing’ (Keats 2000) thereby elucidating
to the greatest extent possible, the expert knowledge possessed by the interviewees. The
duration of interviews was between 30 – 90 minutes.

The principal end-users and fishery experts were contacted by telephone and arrangements
made for either a telephone or person-to-person interview. The end-users and experts were
selected on the basis of being:
•

an employee of the relevant jurisdiction responsible for the management of the
fishery;

•

a fisheries scientist or consultant with a significant background of work for
government, recreational or commercial fishing industry, within the fishery;
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•

a commercial or recreational fishing industry representative(s) of a formally
constituted organisation; or

•

a current Chair, or previous Chair, of a Management Advisory Committee
(MAC) or Research Sub-Committee.

The interview was recorded on tape if permission was granted and the venue was conducive
to its use, i.e. no excessive background noise. This recording was used to assist with recall
but detailed notes were also made during each interview. Limited resources did not allow for
the tapes to be transcribed. Of the 21 interviewees, 15 were recorded.

A multi-method analysis was undertaken using a form of content analysis. This involved
coding the responses to the theme-based questions and a discourse analysis directed towards
the interpretation of the themes (Keats 2000) was then undertaken.

The frequency of the interviewee’s responses to each of the themes was placed into one of
three categories; majority (> 90%) positive response, mixed positive and negative responses,
majority (> 90%) negative response. These responses were then tabulated. As an example of
categorizing responses, take the case of an interviewee discussing the theme of ‘extent to
which results are adopted and used in fisheries management’. If the interviewee considered
that all, or nearly all, completed projects had their results used and adopted by fisheries
management and there were very few exceptions, then the response for that interviewee for
that theme was considered to be ‘majority positive’. The ‘negative’ response category was
determined the same way. If the interviewee was less equivocal, then the response for that
interviewee for that theme was regarded as a ‘mixed positive and negative response’.
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It is acknowledged that the quantification of the responses to the themes in the interviews is
less precise and more subjective than, for example, the survey approach. Nevertheless, it
provided a semi-quantitative measure suitable to compare with the quantitative survey results
while the raw data formed the basis from which a comprehensive discussion about research
performance in the case-study fisheries was then possible.

69
4.3 Northern Prawn Fishery

4.3.1 Background
The Northern Prawn Fishery (NPF) is Australia’s second-most valuable fishery after the
Western Rock Lobster Fishery, with a GVP in 2005/06 of $A73million and total catch in
2005 of 4,946 tonnes (ABARE 2007). The fishery dates back to the 1960s when it grew
rapidly such that over 300 vessels were operating in the fishery in the late 1970s. However, as
a result of numerous fishing effort reduction measures, by 2005 vessel numbers were down to
83 and the catch less than half its historical high (Figure 7). Recent bioeconomic modelling
indicates that the trend of reducing effort through decreased vessel numbers will likely
continue until there are less than 50 vessels operating, despite the fact that stocks are no
longer regarded as overfished (BRS 2007).
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Figure 7: Northern Prawn Fishery (NPF) fishing effort and catch by prawn species 1970 –
2006 (taken from BRS 2007, page 38).

The fishery has a long history of active, and many would argue progressive, management,
both on the part of government and industry. This is evidenced by the various self-initiated
and self-funded industry restructures, and effort reduction measures since the late 1980s.
Research has played a significant role in informing these management responses according to
the end-users interviewed, with a detailed summary of the major management measures in
response to research outputs over the history of the fishery, being summarised in Figure 8.

Figure 8: Major research and management responses in the Northern Prawn Fishery 1960s – 2005/6.
1960’s

1970-76

1977

1979

The CSIRO discovered
the existence of
commercial quantities of
banana prawns through
exploratory surveys.
‘Management’ was
shared between QLD,
WA and the NT.
The fishery rapidly expanded, assisted
by a Government boat building
subsidy. The first NPF advisory
committee was established. This later
become known as NORMAC.
Logbooks were introduced and
CSIRO research into the banana
prawn population and stock
sustainability began in earnest.
A 3 year interim management plan
was implemented including seasonal
closures, compulsory log books and
limited entry. 302 trawlers were
endorsed and it was becoming clear
from economic assessments that the
industry was not operating efficiently.
Foreign fishing vessels excluded
from 200 nautical mile Australian
Fishing Zone was declared. Freezer
boats represented 60% of the NPF
fleet and colour depth sounders
allowing the identification of prawn
schools entered the fishery.

1980

A new management
Plan was introduced.
By this time, a great
deal had been learnt
about prawn life-cycle
including the
relationship between
rainfall and offshore
recruitment. Research
attention now turned
towards tiger prawns
as they became
increasingly important
to the fishery.

1984

1985

1986

Industry initiated voluntary
buy-back scheme in response
to declining tiger prawn
stocks. Funding for buy-back
generated via industry levy
and $3 million Government
grant. Cost recovery policy
adopted for research and
management costs. PreSeason surveys shown to be
useful in fine tuning banana
prawn season start date but
spatial variation was too
large for one optimal date
across the entire NPF.

All trawlers were allocated units
to cap and then reduce effort.
Class A units were based on
vessel size/power, B Class
authorized the vessel to operate
and Class C units entitled
operations in the Joseph
Bonaparte Gulf only. Between
1980-84, research results were
used to create spatial closures to
reduce the catch of small tiger
prawns while the importance of
seagrass as juvenile nursery areas
was confirmed. Start of
significant FIRTA (FRDC
predecessor) research investment.

1987

1988

1989

1990

Management
responsibility of the
NPF transferred to
the Commonwealth
under the Offshore
Constitutional
Settlement. First
compressive
bioeconomic model
developed by
ABARE, showing
effort creep as a
major impost on
industry efficiency.

CSIRO research suggested
tiger prawn spawning stock
was overfished. Catches
were 50% lower than in
1981 and alarm bells were
ringing. Research showed
effort creep to be
significant. Research
results used in future effort
reduction programs.
NORMAC agreed to reduce effort by the
1990 season. Effort reduction package
included increased levy contributions for
the existing voluntary buy-back scheme,
increased gear restrictions, daytime
trawling closure (tiger season) and boat
replacement policy. Start of first project
into quantifying and reducing by-catch.

End of the voluntary
buy-back scheme. GPS
superseded earlier forms
of satellite assisted
navigation which had
limited accuracy.

NORMAC agreed to compulsory
reduction of Class A units (to take
place in 1993). This was funded by
$5million Government grant and
$40 million loan to be re-paid via
industry levies.

Figure 8: Major research and management responses in the Northern Prawn Fishery 1960s – 2005/6.
1991-92

1993

1994

The Fisheries Management Act 1991
came into effect and AFMA was
created. NORMAC began
investigating the move away from
vessel to gear based management.
Prawn trapping project proved
unsuccessful. Habitat research paved
the way for future ‘re-seeding’ trials.
A compulsory 30% reduction in Class A
units reduced fleet to 127. Some other
interim input controls were lifted. ABARE
research suggested gear restrictions were
limiting economic efficiency. Seagrass beds
destroyed by a 1985 cyclone leading to
significant reduction in regional tiger prawn
stocks. Only 10% of seagrass has recovered.
First comprehensive project to develop
BRD’s/TED’s.

Research on effort creep concluded that the mid
1980’s study was correct and fishing power had
increased at 5% per annum. Fishing power was the
most sensitive parameter in the existing stock
assessment models, so this result was integral to
future research that showed serious over-fishing of
tiger prawns. Some environmental factors were also
correlated with recruitment indices in some regions,
but nothing across the NPF area as a whole.

1995-96

1997

1999 2000

A new management plan came
into effect. SFR’s based on
existing Class A and B units were
issued. The Government boat
building subsidy that had been
gradually reduced since 1984, is
now at 5%. Research confirms
and quantifies that tiger prawns
are over-fished at regional and
NPF scale
Approximately 7 years after the start of
the review into long-term management
options, NORMAC supported the
proposal to move to gear SFR’s.

2001

Management plan
amended to make future
effort reductions easier.
USA stock assessment
expert Dr Rick Deriso
reviewed stock
assessment and endorsed
findings. NORMAC
agreed to cut effort.

2005

2006

Harvest strategy
policy review. Good
Banana Prawn
Season extended.
NPF in strong
position to respond
to 2005 Ministerial
Direction. Annual
pre-season surveys
proving effective.

43% effort reduction on brown
tiger prawns and 26% reduction
on grooved tiger prawns
via25% reduction in SFR value
and increased temporal
closures.

Minister accepted recommendation to
move to gear units but Parliament
referred the enabling amendment to a
review committee. Reduced season
length in 1997 and 1999 reduced
effort by approx 12%.
Parliamentary committee endorsed AFMA’s
proposal to replace the former system of vessel
units with gear SFR’s. Resulted in the issue of
SFR’s and 5% reduction in headrope length.
Paved the way for future effort reductions.

*Unless otherwise indicated, all post-1992 research results involved direct FRDC funding
or scientists salary funding.

2002 2003-04

Fishery struggled with higher
dollar and fuel costs.
NORMAC decides to reduce
effort by 25% in 2005 in
response to ANU economic
assessments. Tiger prawns
show recovery. 95 vessels
remaining.
25% effort reduction to improve economic
efficiency but main stocks no longer over-fished.
Multiple gear introduced. December 2005
Ministerial direction issued to AFMA for all
fisheries incl NPF to introduce TAC/ITQ based
management. 83 vessels remaining.
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In 2001-2002, the NPF responded to scientific advice that tiger prawns had been and
were still being overfished (BRS 2002). This response came in the form of a large
effort reduction. This measure was followed up with further effort and vessel
reduction measures designed to improve the economic performance of the fishery,
rather than focus on rebuilding biomass to ensure biological sustainability.

Within just a few years of these measures being introduced, the status of tiger prawns
was considered to be ‘not overfished’ and this status has continued through to the
present for all species of tiger and banana prawns, while the status of endeavour and
king prawns remains uncertain (BRS 2005).

Measures to improve economic efficiency, particularly in response to increased fuel
prices and an appreciating Australian dollar, have been ongoing despite the fact that
stocks are not regarded as being overfished. This included a 34% reduction in gear
Statutory Fishing Rights (SFRs) in 2007 (BRS 2007). As a result of all these
measures, the total catch and GVP of the fishery has reached historical lows, with the
last 5 years showing a steady decline (Figure 9). Moreover, despite the economic
efficiency measures referred to above, the economic performance of the fishery has
also declined to historical lows (ABARE 2007) as shown in Figure 10.
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Figure 9: Northern Prawn Fishery annual catch and GVP 1990/91-2005/06.
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The list of completed FRDC, NPF projects, used as context for the interviews, is
presented in Table 16. This list does not represent every research activity undertaken
on behalf of the NPF over the period. Stock assessment reports, economic
assessments, industry-based monitoring and refining by-catch reduction devices, were
also being completed. Many of these non-FRDC research activities were either
informed by previous research that was funded by the FRDC or the work was
undertaken by scientists whose salary was largely funded through FRDC projects
(Peter Dundas-Smith, pers. comm., May 2004).
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Table 16: Completed Northern Prawn Fishery Projects 1992–2003.
Project
Number
1992/045

1993/179
1994/128
1995/014

1995/016

1996/254

1996/257

1997/105

1997/108

1998/109
1998/202

Project title

The role of coastal nursery habitats in determining
the long-term productivity of prawn populations in
the NPF.
Effects of trawl design on bycatch and benthos in
prawn and finfish fisheries
Assessment of the impact of environmental factors
and new technology on the NPF.
Indices of recruitment and effective spawning for
tiger prawns stocks in the Northern Prawn Fishery.
The impact of changes in fishing patterns on redlegged banana prawns (Penaeus indicus) in the
Joseph Bonaparte Gulf.
Effects of Trawling Subprogram: commercialisation
of bycatch reduction strategies and devices in
northern Australian prawn trawl fisheries.
Effects of Trawling Subprogram: ecological
sustainability of bycatch and biodiversity in prawn
trawl fisheries.
Growth, mortality, movements and nursery habitats
of red-legged banana prawns (Penaeus indicus) in
the Joseph Bonaparte Gulf.
Definition of effective spawning stocks of
commercial tiger prawns in the NPF and king prawns
in the eastern king prawn fishery: behaviour of postlarval prawns.
Risk analysis and sustainability indicators for prawn
stocks in the Northern Prawn Fishery.
Monitoring the catch of turtles in the Northern Prawn
Fishery.

Project
Budget $
876,750

67,237
766,002

85,164

1,020,687

836,338

742,596

334,756

398,001
179,471

1998/222

Developing and assessing techniques for enhancing
tropical Australian prawn fisheries and the feasibility
of enhancing the brown tiger prawn (Penaeus
esculentus) fishery in Exmouth Gulf.

49,945

1999/100

Spatial and seasonal stock dynamics of northern tiger
prawns using fine-scale commercial catch-effort data

44,681

99/222

Developing and assessing techniques for enhancing
tropical Australian prawn fisheries and the feasibility
of enhancing the brown tiger prawn (Penaeus
esculentus) fishery in Exmouth Gulf.

618,352

2000/160

Surrogates 1 - predictors, impacts, management and
conservation of the benthic biodiversity of the
Northern Prawn fishery.

328,041
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2000/173

Effects of Trawling Subprogram: assessment and
improvement of BRDs and TEDs in the NPF- a
cooperative approach by fishers, scientists, fisheries
technologists, economists and conservationists.

786,570

2001/002

A new approach to assessment in the NPF: spatial
models in a management strategy environment that
includes uncertainty.

304,192

2001/018
2002/014
2002/101

Development of a genetic method to estimate
effective spawner numbers in tiger prawn fisheries.
Developing a new method of evaluating catch rates
of spatially mobile and aggregating prawn resources.
Designing, implementing and assessing an integrated
monitoring program for the NPF.

337,054
740,913
466,513

2002/035

Effects of Trawling Subprogram: design, trial and
implementation of an integrated long-term bycatch
monitoring program, road tested in the NPF.

1,633,901

2002/102

Effects of Trawling Subprogram: quantifying the
effects of trawling on seabed fauna in the Northern
Prawn Fishery.

500,846

2003/075

Designing, implementing and assessing an integrated
monitoring program for the NPF: developing an
application to stock assessment.

570,080

Total Cost

$11,688,090
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4.3.2 Results and Discussion
Table 17 summarizes the results of the semi-structured interviews of NPF research
end-users and experts for the five main research themes.

Table 17: Opinions of end-users and experts regarding research performance in the
Northern Prawn Fishery.
Theme

Project participation and
communication
Project priority
Quality of science/research
provider
Achievement of project
objectives
Adoption of results
Combined Score
N = 12

Majority positive
response

Mixed
positive and
negative
response

Majority
negative
response

10

2

0

11

1

0

7

5

0

12

0

0

10
83.3%

2
16.7%

0
0%

Project participation and communication
All those interviewed stated that end-user participation and communication, at
appropriate stages of the project life-cycle, plays an extremely important role in
maximising successful research outcomes and they considered that this had been
achieved in the NPF better than in most other fisheries. Despite this general positive
response, two of the twelve persons interviewed did indicate that the practical aspects
of communicating on research issues could be improved.

Despite the acknowledgement by interviewees of the importance ‘in-principle’ of enduser participation, it was tempered by the suggestion that excessive influence over
research (by both industry and management) had resulted in promulgation of existing
management paradigms that suited vested interests.
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This was regarded as inhibiting the process of objectively exploring different, and
perhaps necessary, management approaches; for example, the need to introduce more
clearly defined spatial management in the NPF. Such a move has historically faced
significant opposition from specific end-user interests so there has not been
significant change in this area despite research results suggesting it.

Having emphasized that project participation, while vital, was still a matter of
balance, the most appropriate level of participation varied depending on the type of
project and, to some extent, the ability of the principal investigator to work with endusers. The need to target participation at the right stage of the project life-cycle was
also regarded as important. Some specific examples that illustrate these points include
the stock assessment/modelling projects in the NPF, for example:
−

1998/109 ‘Risk analysis and sustainability indicators for prawn stocks in the
Northern Prawn Fishery’;

−

1999/100 ‘Spatial and seasonal stock dynamics of northern tiger prawns using
fine-scale commercial catch-effort data’;

−

2001/002 ‘A new approach to assessment in the NPF: spatial models in a
management strategy environment that includes uncertainty’.

These projects obtained most benefit from end-user participation at the outset when
establishing key assumptions. After this initial period, the focus becomes one of
communicating results as they emerge while fisheries managers and industry can also
be used by being fed interim results or scenarios as well as final results.
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Interviewees from both industry and non-industry considered that unfettered industry
involvement all through the life-cycle of these types of projects can be
counterproductive. A researcher’s time is limited and industry can disagree over the
details of model inputs, so running a myriad of options through models can prove to
be a significant impost on researcher productivity. It can also promote uncertainty and
ambiguity in the project’s results, thus negatively influencing the chances of
achieving project objectives.

Projects aimed at changing the behaviour of fishermen or their gear, or research that
requires extensive industry involvement in providing samples, effort data or tag
returns, requires much greater industry participation. This includes greater
communication, from the design phase, all the way through to the implementation of
results. An example of a project cited in the interviews where such participation was
necessary and where it was successfully achieved is project 1996/254 ‘Effects of
Trawling Subprogram: commercialization of bycatch reduction strategies and devices
in northern Australian prawn trawl fisheries’.

Project priority
There was a clear majority view (92%) that projects in the fishery were of high
priority, with one end-user summing up the situation: “the days of low priority
research being funded are well and truly gone”. End-users regarded this as a positive
development with due recognition for the role the FRDC has played in establishing
the current system of project development and prioritisation, including establishing
the role of Fisheries Research Advisory Bodies (FRABs).
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The observation was made that in contrast to FRDC-funded projects, there were still
examples of projects that were not high priority, receiving funding from other sources,
such as the then Natural Heritage Trust or State government-based funds.

The system for screening project proposals within research provider agencies, namely
the CSIRO and the then Queensland DPI, was regarded as largely effective at
removing lower priority projects, while the FRABs acted as the final filter prior to
submission to the FRDC.

The one interviewee who expressed generally negative sentiments regarding project
priority was specifically focussing on the spatial dynamics of the fishery and the fact
that research had not addressed this or the management implications of spatially
discreet stocks. The interviewee considered that a decline in fishery profitability was
the inevitable result of not adopting these research results.

Science Quality
There was one example given by one interviewee of researcher bias but surprisingly, a
large minority (42%) provided mixed positive and negative perceptions of the quality
of completed research. This was not expected as survey two asked three questions
(questions 8, 9 & 10) specifically about research quality, researcher reputation and
research organisation reputation, resulting in only 0%, 4% and 7% negative responses
respectively, when averaged across all respondents.
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Moreover, the NPF has a long association with the CSIRO as its major research
service provider, this being in large part due to the fact that, for many years, only
CSIRO had the human capital and logistical ability to undertake the sort of research
needed in the NPF context (Burke Hill, pers. comm., June 2004). All interviewees
commented on the critical role the CSIRO has played in the sustainable development
of the NPF and that the existence of such high quality, relevant science that end-users
had great confidence in, had been a major contributing factor to the fishery making
significant effort reduction measures.

The negative responses by interviewees regarding science quality and performance
were confined to specific projects dealing with fishery economics that had not been
FRDC-funded. As such, they had not been through the prioritisation and scrutinising
process, involving the FRABs, or internal review within the CSIRO or QLD
Department of Primary Industries and Fisheries etc. At the time the interviews were
undertaken the interviewees all suggested that the particular problems associated with
some of this research appeared to have since been resolved, but that it did result in
significant frustration and moreover, probable delays in making necessary structural
adjustments within the fishery.

Not surprisingly, there was not one case of an interviewee expressing anything other
than complete agreement that quality science undertaken by experienced, unbiased
researchers, was critical to the successful adoption of research results and that where
this had not occurred, there had been negative consequences.
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While not a guarantee that projects fitting all these criteria will result in research
outputs being accepted by stakeholders, according to interviewees, any perception of
researcher bias or poor research quality had a flow-on-effect when it came to the
adoption of any project results by fisheries management.

Achievement of project objectives
Interviewees considered that most projects achieved most of their objectives and there
were few examples cited where projects totally failed to deliver anything of
substance. Even in the one case where the majority of project objectives were not
achieved – as in project 2000/160 ‘Surrogates 1 - predictors, impacts, management
and conservation of the benthic biodiversity of the Northern Prawn fishery’, the lack
of success in achieving specific objectives did not detract from the fact that the project
produced useful information. According to interviewees, this information was used to
improve fisheries management, as well as informing subsequent scientific endeavors,
and showed that discovering what does not work can still make a significant
contribution.

Although interviewees considered it quite appropriate that researchers amend
objectives in response to these issues, both end-users as well as research providers
also observed that project objectives are often too ambitious. Although it was not
possible in this study to confidently identify all of the reasons over ambitious
objectives are proposed, ‘selling’ the project to the MAC/FRAB/FRDC, or simply
naivety, were suggested by interviewees as being likely reasons.
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Adoption of results
For the purposes of this study, ‘adoption’ of project results is defined as the extent to
which project results are used to inform fisheries management and that any decisions
regarding fisheries management are consistent with project results.

This second element is important because ‘doing nothing’ in a fisheries management
context, may be a legitimate adoption of project results if those results confirm the
validity of existing management arrangements. At least three interviewees in the NPF
emphasized that the absence of change in a fisheries management regime does not, in
itself, demonstrate poor adoption of project results.

For the projects in the NPF, 83% of interviewees considered that project results had
been well adopted by fisheries management. This was higher than the combined
projects result of 71% (survey one) and 50% (survey two) and, although caution is
required when comparing quantitative survey results with interview data, the message
regarding research results adoption in the NPF was definitely positive.

While it was evident that project results in the NPF have been applied in a more
consistent and systematic manner than the other two case-study fisheries, 17 % of the
end-users and experts interviewed still expressed a mixture of positive and negative
sentiments regarding results adoption. For example, completed projects 1995/014,
1995/016, 1997/108, and 2002/101 demonstrate the benefits of finer-scale spatial
management in the NPF. At the time the interviews were undertaken, no such
management had been instigated.
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However, according to interviewees, the spatial aspects of the population dynamics of
the principal prawn species caught in the NPF have been incorporated into the stock
assessment process.

End-users disagreed as to why finer-scale spatial management has not been
incorporated into the NPF’s management regime, despite the results of numerous
projects indicating it is needed. The reasons suggested by end-users include:


Vested interests in the existing management regime influencing management
direction.



Lack of willingness on the part of AFMA to consider finer-scale spatial
management arrangements because they represent a significant shift from the
status quo.



Very real concern that introducing new spatial management measures will
‘open a can of worms’ that could lead to unsustainable flow-on effects
elsewhere in the fishery.



The relative low priority of introducing such measures compared with the
pressing need, over this same time period, to focus on the key management
issue of reducing effort, and the possible incompatibility of the two over the
short-term.

Another interesting example is project 1995/016 ‘The impact of changes in fishing
patterns on red-legged banana prawns (Penaeus indicus) in the Joseph Bonaparte
Gulf’. The results of this project suggest that the existing temporal closure means the
fishery returns approximately 15% less than would be the case under an optimal
closure regime.
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It is almost certain this project led to greater overall knowledge about the banana
prawn resource in Joseph Bonaparte Gulf, and it was an important precursor to
1997/105 ‘Growth, mortality, movements and nursery habitats of red-legged banana
prawns (Penaeus indicus) in the Joseph Bonaparte Gulf’, which also identified
significant sustainability issues. However, despite the results being relatively
unambiguous, there was no subsequent management response consistent with these
findings.

End-users were unable to provide a definitive reason for this apparent lack of
adoption although the sensitivity of the project results to some uncertain parameters
such as growth and mortality, was suggested as a partial explanation. The fact that
JBG is not managed separately from the rest of the NPF and likely industry concerns
should it be managed as such, appeared to be the primary reason for the lack of
adoption in this case. Further, it was suggested that fisheries management concluded
that the advantages of altering the temporal closure arrangements in Joseph Bonaparte
Gulf to maximise profits would be outweighed by the potential for it to create
management difficulties elsewhere in the fishery.

Given the good track record of management in the NPF, this management response
may be sound, but the issue of results not having been adopted, remains. It seems
there was never great scope to make management changes to the red-legged banana
prawn fishery in JBG without affecting the rest of the NPF.
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Given this limitation, it is difficult to see the merit in a project seeking to establish
(and then recommending) an optimal closure regime given that the existing
management paradigm could probably not have accommodated it.

4.4 South Australian Rock Lobster Fishery

4.4.1 Background
The South Australian rock lobster fishery is based on the catch of southern rock lobster, Jasus
edwardsii using lobster pots as the fishing method. The total commercial catch in SA has
historically averaged between 2,000-2,500 tonnes per year, and the total recreational catch is
estimated to be between 95 and 118 tonnes (Henry and Lyle 2003 & PIRSA 2007). The
fishery is separated into a Southern and Northern Zone. The GVP in 2005/06 was $81.1
million (ABARE 2007).

Although commercial lobster fishing has occurred since the early 20th century, the modern
fishery can be thought of as beginning in the 1960s when serious input controls were
implemented and the fishery was divided into a northern and southern zone (see Table 18 for
a chronology of management in the fishery).
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Table 18: A chronology of management changes in the SA Rock Lobster Fishery
1917-2006 (source: PIRSA 2007).
Date
1917
1917
1966

Management change
Minimum size limit of 8 inches (about 20cm
total length)
Prohibition on removal of eggs from female
lobster
Winter closure introduced (June, July and
October)

1968

Limited entry introduced; separation of fishery
into northern and Southern zones; mandatory
commercial logbook

1972-74

Recreational bag and boat limits introduced
(initially a limit of 5 per day by diving)

1980

Southern zone Winter closure varied (May and
August closed, October opened)

1984

Southern zone 15% pot reduction; 80 pot
maximum; 40 pot minimum

1985

Northern zone 10% pot reduction. 65 pot max

1987

Southern zone buy back of 41 licences (2,455
pots removed)

1992

Southern zone: April closed, competitive TACC
of 1,650 tonnes implemented. Northern zone
pots reduced 10% to 60 per license.

1993

Southern zone ITQs implemented

1994-2001

Dockside Monitoring Program implemented and
numerous effort reductions in both northern and
southern zones

2002

Southern zone TACC increased to 1,770 tonnes

2003

Southern zone TACC increased to 1,900 tonnes
& northern zone TACC introduced at 625 tonnes

2004

Southern zone trial commercial and recreational
fishing undertaken in May. Northern zone TACC
reduced to 520 tonnes.

2005

Northern zone Upper pot limit increased from 70
pots to 100 pots; Lower pot limit decreased from
25 pots to 20 pots

2006

Electronic scales and video monitoring phased in
at all ports
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A review by Prescott and Lewis (1992) of the Southern Zone fishery concluded that the large
catches of the early 1990s were probably not sustainable over the long term and that effort in
that fishery should be reduced. As a result, a quota system was introduced in the Southern
Zone in 1992 while the Northern Zone maintained an adherence to input controls until 2003.

The Southern Zone has since progressed to become a stand-out fishery management
success with perhaps the most revealing indicator of success, increases in the TACC,
occurring in 2002 and 2003 (PIRSA 2007). The Northern Zone, in comparison, is in
the worst biological and economic condition it has ever been, with recent stock
assessment reports showing all performance indices falling well below their targets.
Total catch, estimated biomass and CPUE are at their lowest levels since the 1970s
(Ward et al. 2005).

Figure 11 shows catch and GVP since 1990 for all lobster in SA. The overall decline
in catch since the end of the 1990s is all attributable to the Northern Zone and the fact
that the Southern Zone has had increased TACCs over the same period actually masks
some of the Northern Zone production decline.
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Figure 11: South Australian Rock Lobster Fishery catch and GVP 1990/91-2005/06
Northern and Southern Zones combined.

The list of completed FRDC South Australian Rock Lobster projects that were used as
a context for interviews are presented in Table 19 below.
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Table 19: Completed South Australian Rock Lobster Fishery Projects 1991-2003.

Project
Number
91/078
93/087
95/017
95/137

95/138
96/107

96/160
98/150
00/123
00/195

01/072
02/007
03/064

Project title

Economic evaluation of the 1987 buy back scheme
in the southern zone rock lobster fishery
Population dynamics of southern rock lobster in SA
waters
Assessment of condition indicies and moult staging
techniques in southern rock lobster
Feasibility assessment of an adaptive management
experiment in the SA rock lobster fishery
Survey sampling design and length frequency data
analysis for ongoing monitoring and model
parameter evaluation in the SA rock lobster fishery
Synthesis of existing data on larval rock lobster
distribution in Australia
Condition and its assessment in the southern rock
lobster fishery: Field application of laboratory
techniques
Development and assessment of methods to reduce
the predation of southern rock lobster by octopus
Risk analysis and sustainablity of the southern rock
lobster in SA
Assessing the impact of proposes MPAs on SA rock
lobster catches
Development of options for improving the planning
and managing of abalone and southern rock lobster
wild catch R&D
Larval transport and recruitment processes of
southern rock lobster
Implementation of an environmental management
system for SA rock lobster and prawn fisheries
Total

Cost $
40,888
803,697
112,472
48,440

207,394
199,847

249,591
205,590
198,170
15,000

49,856
333,640
79,200
$2,543,785
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4.4.2 Results and Discussion
Table 20: End-Users’ and Experts’ Opinions of Research Performance in the South
Australian Rock Lobster Fishery.
Theme

Mostly positive
response

Mostly
negative
response

0

Mixed
positive and
negative
responses
3

Project participation and
communication
Project priority
Quality of science/research
provider
Achievement of project
objectives
Adoption of results
Combined Score %
N=4

0
0

3
3

1
1

1

2

1

1
10%

2
65%

1
25%

1

Note: Not included among the interviews is the discussion at a general meeting of the South Australian
Rock Lobster Association where the views expressed were consistent with the Industry representative
interviewed.

Project participation and communication with end-users
As with the Northern Prawn Fishery, all interviewees agreed ‘in principle’, that enduser participation and communication, at appropriate stages of the project life-cycle,
plays an extremely important role in maximising successful research outcomes. The
majority (three of the four) interviewees gave a mixture of positive and negative
responses on this theme while the other was very negative in that most projects did
not have ‘appropriate levels’ of end-user participation and communication.

Although what interviewees regarded as ‘appropriate’ was difficult to quantify, and it
varied between interviewees (as it did between interviewees in other case study
fisheries), it was acknowledged that the research undertaken in support of this fishery
clearly needed to improve in this respect.
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One government employed interviewee stated that “there is almost no project in South
Australia where there is zero industry participation”, however the industry
interviewees clearly did not share this view.

There was no doubting the acknowledgement by interviewees of the importance ‘inprinciple’ of end-user participation, but as with the NPF, it was tempered by the
suggestion that excessive influence over R&D (by both industry and management
depending on the interviewee) had resulted in the promulgation of existing
management paradigms suiting vested interests. This inhibited the adoption of
different management approaches in the Northern Zone, in particular the use of quota
management instead of input controls.

As with the Northern Prawn Fishery, the issue of spatial management had faced
significant opposition from a range of end-user interests, often for different reasons
and over a long period of time. The feeling within the research community was well
summarised with the comment that “That’s the warning sign [for inappropriate
industry participation], when you see one stakeholder group exerting undue
influence”. It was also revealed during the interviews that at least one key person
within the research community shared the industry view that input controls better
suited the biophysical vagaries of the Northern Zone, so it was not only the fishing
industry supporting the status quo. The state of the fishery had (at the time the
interviews were conducted) reached a point where it was acknowledged by the
industry that a TACC and ITQs had become a necessary option of last resort.
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This point was made clear by fishermen at the June 2004 general meeting of the
Northern Zone Rock Lobster Industry Association.

The Northern Zone Industry Association members demonstrated a sincere frustration
at the research/management interelationship that they believed had badly let them
down. At least some of this frustration stemmed from what they considered was their
being disenfranchised from the research process such that effective industry
involvement in it had since ceased. This was despite an obviously genuine
commitment to research as evidenced by a sound historical record of industry
participation in research, e.g. 1993/087 ‘Population dynamics of southern rock lobster
in SA waters’ as well and their continuing active involvement in voluntary catch
sampling programs (Prescott & Xiao 2001).

The following quotes well illustrate the current complexities in the relationship
between the Northern Zone industry and the fisheries biologists doing their very best
to provide high quality science and to involve the industry in their science. “The
industry rarely has the critical capacity to assess a clear deficiency and need [for an
answer based on research] yet “standing around drinking coffee with fishermen is a
key part of the model development process”. These statements articulate perfectly the
dilemma faced by all in the fishery. Interviewees acknowledged that open lines of
communication between scientists and industry were vital for the future of the
Northern Zone fishery. However, the consequences of the poor performance of the
fishery to date, has made this difficult to achieve, at least for the time being.
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Project priority
The results of the interviews for this theme (Table 20) showed a similar result to that
of project participation and communication. That is, there was a mix of positive and
negative responses in three out of the four interviewees, with industry opinion being
almost entirely negative. In contrast to the other case study fisheries, the Northern
Zone industry end-users considered that recent projects did not address the highest
priorities.

In recent years, both the major research provider (SARDI) and the FRAB, appeared to
have adopted quite different views to the industry about which research should be the
highest priority, to the point where the industry considered itself to be totally
disenfranchised. The view expressed by all industry interviewees was quite clearly
opposed to new research that sought to improve existing models or develop new ones.
Moreover, it was stated that there was a need for “more realistic science” and that
industry “can’t afford any more make-believe projects”. The view of the science
community is opposite to this with the suggestion being made that “the industry had
always refused to fund model development directly …. and that is a critical failing of
the process in South Australia”

Industry considered that the type of research needed was similar to that of 1993/087
‘Population dynamics of southern rock lobster in South Australia’, as well as tagging,
industry based sampling, puerulus collection and dispersal, and even improved
marketing, being the way forward.
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This was regarded as the research path needed to improve knowledge of inter-annual
recruitment variability and for better financial returns, these being regarded as the two
major components of establishing a more sustainable fishery over the longer-term.

Science Quality
As with the previous two themes, three of the four interviewees provided a mix of
both positive and negative perceptions of the quality of the science undertaken over
the period. The Northern Zone industry perceptions of science quality was extremely
negative (>90%), to the point where they had lost all faith in research to deliver
results.

As indicated previously in Table 20, interviews with end-users and fishery experts
reflected that the science, as covered by the five themes, had had mixed results and
undoubtedly, these results did not underpin the fisheries management changes that are
now known to have been required. There were various opinions as to the reasons for
this, the main one being failure to accurately quantify effort creep and the impact of
this on total fishing mortality.

In 2002, concerns reached a high point within the Northern Zone of the fishery and
among fisheries managers about the accuracy of the stock assessment and the
continuing decline in the fishery. Paul Breen and John McKoy, two independent
lobster fishery experts from New Zealand, were commissioned by PIRSA to review
previous and current stock assessments.
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Although numerous recommendations and caveats were made, including the
recommendation to undertake an integrated assessment, Breen and McKoy (2002)
considered that the stock assessment was sound and the fishery was “reasonably
stable and in a healthy position” based on the performance measures available to them
at the time. Importantly, Breen and McKoy (2002) noted that significant increases in
effective effort as suggested by those in the fishery (including the stock assessment
scientists) as being an explanation for the poor fishery performance, “was not evident
in the data”.

Achievement of project objectives
As expected, interviewees addressed this theme from very different perspectives. This
is because fisheries managers and particularly the industry interviewees, tended not to
look at specific projects as discreet units and even less so at specific objectives within
a project. Industry considered project objectives in a more generic sense, e.g. to
improve the ability to predict future recruitment and TACC setting, rather than the
very specific project objectives that each project has stated in the project agreement
with the FRDC.

Nevertheless, it was very clear that the industry was very negative about the extent to
which research objectives had been achieved over the period from about the mid1990s through to when the interviews were undertaken. One industry operator stated
that he had been heavily involved in research for many years and even undertook
speaking tours of adjacent states with the SARDI research staff regarding the
effectiveness of the South Australian approach to research and management.
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He said he “now felt embarrassed” to have done this as he still does not understand
exactly “where the research went so wrong?”

End-users expressed a lot more confidence in the extent to which project objectives
had been achieved in the fishery and the scientists in particular, were familiar with the
list of projects (Table 19) as well as their objectives. Despite being more positive
about this theme than the fishing industry, it was still suggested that the nature of
research dictates that some objectives will not be achieved. Moreover, the reason
“there’s not a lot of projects where all objectives are achieved” is due to the fact that
research by definition, is about testing new ideas. It is probably expected, and quite
reasonable according to interviewees, for project objectives to be modified, removed
or added to as research progresses. This view is consistent with the views expressed
by interviewees in the other case study fisheries.

Adoption of results
In the case of the Northern Zone, there appeared to have been (at the time the
interviews were undertaken) a systematic failure of the research/management process
that cannot be explained by assessing the extent to which specific project results have
been adopted. Moreover, a number of factors appeared to have contributed to this
failure. It was stated by one interviewee that “fisheries management decisions are
never based entirely on biology even though fisheries scientists think they should be”.
While this appeared to be as true in the SA Rock Lobster Fishery as it is in other
fisheries, by most accounts, management adoption of research outputs was reasonably
consistent and appropriate.
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The independent review by Breen and McKoy (2002) suggesting the fishery was
sound, adds weight to the assertion that management was acting more or less
consistently with research results.

It could be argued that the reason for the major difference in success between the
Northern and Southern Zone fisheries is simply that the Southern Zone adopted a
quota management system in the early 1990s to control effort. In contrast, the
Northern Zone insisted on pursuing input controls only up until the 2003-04 fishing
season. As a result, significant over-fishing has occurred as evidenced by the fishery’s
decline to an historical low.

It is possible that had a quota system been introduced in the Northern Zone at the
same time as in the southern zone, the fishery would not have declined so
significantly. This was definitely the view of two non-industry interviewees who
clearly considered that industry influence over the management process was a major
contributing factor to the current state of the Northern Zone fishery.

This perspective is well summarized by the following statement made in confidence
in an interview - “If advocacy becomes too strong and industry has sufficient success
in lobbying the minister outside the process which isn’t consistent with the biological
advice, then that can cause major problems and that’s clearly what happened in the
Northern Zone”. However, this does not explain the failure of R&D to adequately
inform the fisheries management regime through the provision of clear and
unambiguous science demonstrating the serious position that the fishery was in.
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In both zones of the fishery over a ten-year period, research focused on providing
information to support stock assessment which in turn provided the basis for
determining a sustainable catch. The fact that the two zones continued on opposite
trajectories given the similar R&D support suggests that science alone is not enough
to ensure successful fishery outcomes where biophysical, economic, political and
technological factors are at play.

During the first half of the 1990s, the northern and southern zone fishery invested
heavily, both “emotionally and financially” in research that aimed to ensure biological
sustainability. During this period, the principal research provider (SARDI), the fishing
industry and the FRDC directed significant funding towards establishing a
comprehensive research infrastructure within the fishery. Between 1991 and 2002, the
FRDC funded at least a dozen projects focused on, or with the major flow of benefits
to, the SA Rock Lobster Fishery. Other projects funded directly by the industry were
also undertaken over this period.

One project in particular, 1993/087 Population dynamics of southern rock lobster in
SA waters, engendered significant industry support and was suggested by those
interviewed as an example of the commitment of both government and industry to
establishing a clear science base with which to inform good fisheries management.
The results of that project has since been used to establish the parameters for most
stock assessment and modeling exercises undertaken in the fishery (Dr Rick
McGarvey and Dr Tim Ward, pers. comm, June 2004).
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Following on from 1993/087, results from 1995/137 Feasibility assessment of an
adaptive management experiment, provided a basis to refine the time management
system for the Northern Zone. All in the fishery were confident that management and
science was establishing a sound basis to optimize fishery performance, yet despite
this work and the subsequent model development (called the qR model), the Northern
Zone continued to decline.

Research had already indicated that the Northern Zone was typified by large
variations in recruitment and according to interviewees, the general feeling among
scientists, management and the industry was that an input control fishery rather than a
quota managed fishery, was the best approach. The principal research scientist within
the fishery over this period was a strong proponent of this management approach and
it is likely that the industry found it easy to put their support behind a management
system they found palatable (the alternative being a quota managed fishery like the
Southern Zone).

Despite concern through the 1980s and 1990s about increases in effective fishing
effort, there was no rigorous and timely program to quantify effort creep in the fishery
over this critical period of technological advances, e.g. GPS & planing hulls, like
there had been in the NPF. While an attempt to estimate effort creep was eventually
undertaken by Jim Prescott in 2001, it was probably too late and still subject to great
uncertainty given the data available as pointed out in the Breen & McKoy (2002)
review. Further, one interviewee suggested that effort creep was significantly
underestimated anyway, given the way the fishery subsequently declined.

102
With the benefit of hindsight, unquantified effort creep had become one of the major
problems within the fishery, even if it were not evident in the data available at the
time. The extent to which the stock assessments and research generally, was
informing management, was also in question from the late 1990s and into the current
decade.

Despite previous effort reductions and the Breen McKoy (2002) scientific review, the
Northern Zone fishery continued to decline. In May 2007, a draft management plan
for the fishery was released, the major aim of which was to increase biomass from the
historical low level and return the fishery to sustainability by 2014. It forecasted yet
another reduction to the TACC in a fishery where annual catch is already at an
historical low.

The reasons cited by interviewees for the Northern Zone’s ‘failure’ varies from the
suggestion that it was simply the result of a powerful industry lobby opposed to a
TACC for hip pocket reasons, to suggestions that the science was fundamentally
flawed to begin with. However, the heavy reliance on fishery-dependant data linked
with the failure to accurately quantify effective fishing effort, as well as delaying the
introduction of a quota managed fishery all appear to be contributing factors. It was
also suggested that the existence of, and confidence in, the science underpinning the
management of the fishery through the 1990s was such that it resulted in management
being “overconfident and less precautionary” than it otherwise would have been.

This observation raises a number of vexed questions regarding the role of R&D in a
fishery management system.
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In particular, the extent to which that system relies on research to underpin it then
makes it vulnerable to the uncertainties associated with natural systems such as fish
populations. Unless sufficient precaution is built into the management approach, this
uncertainty, and in this case the lack of uncertainty estimates and an integrated
assessment as was recommended by Breen and McKoy (2002), can result in failure to
achieve a satisfactory fishery outcome.

When the interviews were undertaken it was made abundantly clear that
unfortunately, industry confidence in research no longer existed. Confidence in
research post 2002, is much less than in the preceding decade and it is difficult to
predict when it will be regained. The entire industry/research/management
relationship in the Northern Zone of the South Australian Rock Lobster Fishery had
become almost dysfunctional, with the factors described above all contributing.

In contrast, the industry/research/management relationship in the Southern Zone had,
up to 2004, been a complete success. All interviewees were absolutely positive that
had it not been for industry and management confidence in the science underpinning
the fishery, they would not have increased the TACC in 2002 and 2003 by a total of
250 t.

Only time will tell if the current Management Plan, which has come into effect nearly
ten years after alarm bells began to ring in the Northern Zone, will result in improved
fishery outcomes as was experienced in the Southern Zone. However, it is clear that,
to date, target stock projects undertaken in the fishery (many of which were FRDC
projects) have not resulted in positive fishery outcomes in the Northern Zone.
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Paradoxically, the interview results showed that adoption of these project results was
more or less consistent with good management practice, and the independentlyvalidated status of the fishery by Breen and McKoy (2002) is further proof that
management was proceeding down the path it thought to be correct at the time. It’s
just that in the case of the Northern Zone, despite the independently assessed highquality research base, it was subsequently shown that this research was insufficient to
adequately underpin the management approach being used and the fishery declined as
a result.
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4. 5 Queensland Fisheries

4.5.1 Background
The 18 FRDC projects that provided the context for this case study (Table 21) were
directly relevant to at least ten separate fisheries in Queensland including the:
•

East Coast Inshore Fin Fish (ECIFF).

•

Gulf of Carpentaria Inshore Finfish (GCIF).

•

Gulf of Carpentaria Line Fishery (GCLF).

•

East Coast Otter Trawl (ECOTF).

•

Mud Crab Fisher (MCF).

•

Deepwater Finfish (DWFF).

•

Rocky Reef Finfish (RRFF).

•

Coral Reef Finfish (CRFF).

•

East coast Spanish Mackerel Fishery (ECSMF).

•

Blue Swimmer Crab Fishery (BSCF).

Combined, these fisheries are referred to as the ‘Queensland Fishery’ case study.
This case study ‘fishery’ possesses characteristics very different to those of the
previous two case studies. These different characteristics include:
•

multiple fisheries (at least ten) instead of one

•

multiple species caught using multiple fishing techniques instead of one
technique

•

a commercial fishing industry where fishers hold multiple endorsements
across numerous fisheries

•

fishery management structures that are still evolving
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•

fisheries data and scientific knowledge that is limited for some species

•

significant stock sharing occurs between the commercial, recreational, and in
some cases, indigenous fishing sectors

The main reason for selecting the Queensland case-study is that it is a good example
of how varied business environment is in fisheries research. This QLD case study
highlights the complexity of factors that face fisheries managers. Resource allocation
between commercial, recreational, conservation and indigenous sectors, and the ‘fish
politics’ that goes hand-in-hand with this, are major considerations in the day-to-day
management of fisheries in QLD.

The characteristics of the QLD case-study fishery meant that, unlike the previous two
case-studies, the individual fisheries had only one or two research projects relevant to
each of them and each fishery was relatively small. It was difficult to find a broad
coverage of end-users and experts to interview for each fishery. So for the purposes of
discussing the results of the interviews and their relevance to the case-study ‘fishery’,
it is treated differently to the previous two.

The interview results (Table 22) are not interpreted using the theme-based approach
because the projects and fisheries were all different. Instead, a more linear approach
was adopted so that only those fish species or fisheries that relate to a specific project
that was raised by or discussed by interviewees and which highlights a major fisheries
management/ research relationship, is provided in the Results and Discussion. The list
of completed FRDC Queensland case-study projects that were used as a context for
the interviews, are presented in Table 21.
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Table 21: Completed Queensland Fishery Projects 1992 – 2002.
Project
Number

Project title

1998/132

Fisheries biology and interaction in the northern
Australian small mackerel fishery
Assessment of the fishery for snapper (Pagrus
auratus) in Qld and NSW
Effects of line fishing on the Great Barrier Reef
and evaluation of alternative potential
management strategies
Effects of net fishing: addressing biodiversity and
bycatch issues in Queensland inshore waters
Recreational assessment of Moreton Bay blue
swimmer crab (Portunus pelagicus) fishery
Fisheries biology and assessment of the blue
swimmer crab (Portunus pelagicus) in
Queensland.
Fishery biology and management of black
jewfish Proteonibea diacanthus (Sciaenidae)
aggregations near Injinoo community, far
northern Cape York
Distribution, abundance and population dynamics
of beachworms (Onuphidae) in Queensland/NSW
and the impact of commercial and recreational
fishing

1998/224

Assessment of the impacts associated with the
harvesting of marine benthic invertebrates for use
as bait by recreational anglers.

1992/144
1993/074

1997/124
1997/206
1998/120

1998/117

1998/135

1998/221
1999/123

1999/122
1999/158

1999/354
2000/142

Impoundment stocking strategies for eastern and
northern Australia and 2001/024 Impoundment
stocking strategies for eastern and northern
Australia (Extension to 1998/221)
Age validation in tailor (Pomatomus saltatrix)
Biology, management and genetic stock structure
of mangrove jack (Lutjanus argentimaculus) in
Australia
Implementation of the National Recreational and
Indigenous Fishing Survey
QFISH Foresight Project - a strategic planning
and futuring project designed to create a strong
coordinated commitment by all stakeholders to an
agreed vision of the fisheries of the future
Methods for monitoring abundance and habitat
for northern Australian mud crab Scylla serrata

$ Cost
486530.3
492367

791459
528010
47400

246840

179445

77394

346425

589325
241470

418751
821716

162456
576603
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Project
Number

2001/019

Project title
Exploitation dynamics and biological
characteristics of east coast Spanish mackerel
harvested by the recreational and commercial
sectors

2001/101

National strategy for the survival of line caught
fish: a review of research and fishery information

49668

GENETAG: genetic mark-recapture for real-time
harvest rate monitoring. Pilot studies in northern
Australia Spanish mackerel fisheries
Total Cost

539447
$6,758,940

2002/011

$ Cost

163634
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4.5.2 Results and Discussion
Table 22: End-user and expert opinion of research performance in Queensland
Fisheries.
Theme

Project participation and
communication
Project priority
Quality of science/research
provider
Achievement of project
objectives
Adoption of results
Combined Score %
N=5

Mostly positive
responses

Mostly
negative
response

3

Mixed
positive and
negative
responses
2

4
5

1
0

0
0

4

1

0

2
72%

3
28%

0
0%

0

When interviewee responses were averaged across all themes, a generally positive
picture of research performance over the 1990s and into the first part of the 21st
century resulted as shown in Table 22. However, assessment of project performance
with respect to results adoption and project participation by and communication with
end-users, was more mixed. The performance of each of the theme areas are discussed
on a project basis within specific fisheries.

Queensland Snapper Fishery (Rocky Reef Finfish)
In the early 1990s evidence of a long-term decline in commercial snapper catches in
NSW and anecdotal evidence that this was starting to occur in QLD, initiated a
project (1993/074 Assessment of the fishery for snapper (Pagrus auratus) in Qld and
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NSW † ,) to obtain a comprehensive information with which to improve the
management of snapper in both states (Ferrell and Sumpton 1996).

The Queensland snapper fishery forms the major component of the Rocky Reef
Finfish Fishery. The 2006 commercial harvest was 173t and the estimated
recreational/charter harvest was estimated at 351t. There are currently 1527 licenses
in the fishery (QDPIF 2008). In the years leading up to 2005-06, catches of snapper
had increased significantly and the fishery’s production and GVP are at historical
highs as illustrated in Figure 12.
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Figure 12: Queensland commercial snapper production 1990/91 – 2005/06.

†

Snapper in both QLD and NSW consist of a common genetic stock but all the data suggests that

fishery populations do not migrate large distances (Ferrell and Sumpton 1996) so the QLD and NSW
stocks can be considered as separate for fisheries management purposes.
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At the time the interviews were undertaken in mid-2004, the more recent large catches
of snapper had not yet taken place, but all those interviewed considered that the 2002
changes to the management of the fishery were necessary to ensure long-term fishery
performance. The management changes included a greatly-reduced recreational bag
limit from 30 fish to five, and an increased size limit to 35cm.

While it took approximately seven years for the results of the project to be fully
implemented, interviewees all stated that these management changes would not have
occurred without a sound basis in science that project number 1993/074 and
subsequent follow-up work provided. That is, they would not have occurred until after
the fishery had reached critical levels, such were the political sensitivities associated
with recreational snapper fishing and the proposed bag limit reduction.

The following quote illustrates the consistency with which interviewees regarded the
use of results from project 1993/074 “The results are being used and there have been
major management changes [in the fishery] as a result”. It can be stated with
confidence that project 1993/074 performed extremely well and has resulted in
significant positive outcomes for the QLD snapper fishery as further evidenced by the
most recent QLD DPIF (2007) Fishery Status Report:
“The increase in snapper catch and catch rate from 2002 may indicate the success of
an increased minimum size limit for both species that was introduced in late 2002.
Given the majority of fish harvested in the fishery are two to three year old, and that
the increased size limit has been in place for four years, it was expected that the
positive effects of the change would be evident from 2005 onwards”. This appears to
be exactly what has happened.
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However, QDPIF (2007) also suggests the need for caution in that “the increase in the
commercial catch of snapper from 2002 to 2005 is related to improved catch rates
[while] the decline observed in 2006 is associated with a drop in catch rate, not a
decline in number of days fished. This may indicate a decline in abundance.”

Blue Swimmer Crab Fishery
An example of a Queensland project that has had less than optimal results adoption
due to political or ‘other’ factors is 1998/117 Fisheries biology and assessment of the
blue swimmer crab (Portunus pelagicus) in Queensland. Figure 13 illustrates Blue
Swimmer Crab production over the period 1990/91-2005/06. One of the major
findings of this project was that there is no biological reason for the current
prohibition on retaining female crabs.

Despite this finding, the prohibition remains. One end-user suggested that the reason
for this is that despite the biological evidence, “you don’t change a management
measure like retaining female crabs overnight when it has widespread understanding
in the [broader fishing] community”. End-users all agreed that the lack of adoption of
the results of this project was explained by the institutionalizing of this management
approach, regardless of its current scientific underpinning.
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Figure 13: QLD Blue Swimmer Crab Pot Fishery 19990/91 - 2005/06.

Mackerel (various fisheries)
The fisheries for the main Mackerel species in QLD has also been the focus of FRDC
projects including 2001/019 Exploitation dynamics and biological characteristics of
east coast Spanish mackerel harvested by the recreational and commercial sectors
and 1992/144 Fisheries biology and interaction in the northern Australian small
mackerel fishery. Another project (2002/096) reviewing current and future research
needs for the key species of mackerel in northern Australia, has also been completed.

It was clear through the interviews with end-users that not all the results of project
1992/144 had been adopted. Just as for the Blue Swimmer Crab fishery, it appears
that politics and other factors overwhelmed some of the science in this fishery. For
example, the results of project 1992/144:
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•

Found no evidence that fishing mortality associated with ‘net drop-out’ (fish
caught and killed in the net then drop out so they are not recovered by the
fisherman) occurred in the mackerel fishery.

•

Suggested that minimum mesh sizes be increased to improve selectivity and
reduce the incidence of the capture of undersized fish which was a problem in
some areas.

•

Suggested that the minimum size limit of (at the time) 50cm, be maintained.
Although a small increase in minimum size for spotted and grey mackerel may
be appropriate on the grounds of basic biology, it was cautioned that the postrelease mortality for line-caught fish in particular, would be significant but net
size could be tailored to avoid capture of undersized fish quite easily.

Despite these results, gillnet fishing for mackerel was prohibited in December 2002
while the size limit increased by 10cm to 60cm for spotted mackerel and a TACC of
140t was set. The size limit for grey mackerel was also under review at the time the
interviews were undertaken. It has since been set at 50cm.

The logic behind prohibiting the one form of fishing (gillnets) that allows for accurate
size selectivity when post-release mortality is significant and a TACC has been set,
thereby removing the need for input controls to cap effort, is difficult to establish. The
consensus of opinion was that the issue of mackerel netting had been a political issue
in Queensland for sometime and so this result was not surprising. Curiously, the
results of project 2002/096 To review previous research on northern mackerel and to
assess current and future research needs for these fisheries did not identify nor
discuss, this lack of research adoption.

115

Results adoption for 2001/019 Exploitation dynamics and biological characteristics
of east coast Spanish mackerel harvested by the recreational and commercial sectors
has also been less than optimal, although the management response for Spanish
Mackerel has yet to run its course and research is still underway. The final report for
2001/019 cites recent yield-per-recruit analysis suggesting that the current size limit
of 75cm is 5 cm larger the optimal. As for project 1992/144, the authors warn of the
serious problem posed by post-release mortality and cautions against increasing size
limits for this reason.

Despite these results, management still appears to be seriously considering (according
to the final report) increasing the minimum size limit and introducing a spawning
closure. This, the report states, could have a negative impact on the fishery by
transferring effort to pre-recruits. It will be interesting to see how the results of
current research are used and to what extent they differ (if at all) from the
recommendations in project 2001/019.

Another example of inconsistent R&D results adoption is that of a Queensland project
investigating the biodiversity impacts of net fishing (1997/206). Although addressing
commercial fishing techniques specifically, the key species caught in the Queensland
inshore net fishery are shared with the recreational sector and therefore recreational
fishers took a keen interest in this project including having positions on the steering
committee. The project results were unambiguous: there was no impact on
biodiversity detected resulting from net fishing (Halliday and Ley 2001).
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Despite the findings of this project, inshore net fishing in Queensland is still in
decline. Closures to net fishing have continued, albeit largely through the Great
Barrier Reef Marine Park Authority (GBRMPA) re-zoning process in 2004 and the
QLD Government’s complimentary Marine Protected Area (MPA) declaration and
zoning policies rather than for target stock management or ESD purposes. For
example, Zellar and Snape (2005) state that:
“from 2004, additional closures through Great Barrier Reef Marine Park (GBRMP)
re-zoning removed commercial net fishing from significant areas of inshore fishing
grounds. DPI&F recognizes there is potential that these closures will cause effort to
be displaced onto adjacent grounds open to net fishing and into other fisheries……
DPI&F are currently considering the implications of GBRMP and complementary
State Marine Park Zoning. Management strategies to maximize benefits from the
additional closures and mitigate impacts upon the fishery and the ecosystem are being
considered”

The continuing reduction in areas open to inshore net fishing raises the question of
what the future would have been for this form of fishing in Queensland had project
1997/206 not been undertaken? The Queensland Government’s 2003 Resource
Allocation Policy clearly states that the question of access to fisheries resources will
be addressed separately from target stock management and ecosystem considerations.
Hence there is still considerable scope for the Government to increase net fishing
closures using socio-economic reasons such that the results of project 1997/206
become somewhat irrelevant.

While the closures associated with the GBRMPA re-zoning do not purport to reallocate fisheries resources for consumptive use, commercial net fishermen excluded
from the ‘yellow’ zones where recreational fishing is still allowed would probably
argue this point.
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The extent to which results of project 1997/206 have been adopted has probably been
affected by the politics of the Great Barrier Reef re-zoning process undertaken
between 1999 and 2004.

Had it not been for project 1997/206, it was suggested by end-users that the
uncertainty over the ecosystem impacts of net fishing, when combined with resource
allocation tensions and the GBRMPA re-zoning, would have resulted in accelerated
closures to this form of fishing. Still, it is debateable whether this outcome justifies
the FRDC contribution of over half a million dollars, most of which was public
money, to a project, when governments are clearly inclined to make decisions based
on considerations independent of quality science.

Project 1997/124 Effects of line fishing on the Great Barrier Reef and evaluation of
alternative potential management strategies has also been the focus of a great deal of
attention from both the commercial and recreational sectors as well as green groups.
From a fisheries management perspective, the results of this project have not been
adopted to the extent that may have originally been foreseen by the industry, fisheries
management or the FRDC for that matter. The final report for the project states that
coral trout stocks (the primary target species for the reef line fishery) are in good
shape, thanks largely to the current conservative minimum size limit (Mapstone et al.
2002). However the report cautioned that expected increases in effort, if not managed,
are a threat to sustainability and that this threat may be exacerbated if spatial closures
[such as no-take zones] are increased such that the performance of the fishery may be
consequently impacted (Mapstone et al. 2002).
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The management of project 1997/124 and the involvement of end-users was praised
by those interviewed but despite this, the overwhelming political nature of the GBR
re-zoning meant that management approaches designed to maximise the performance
of the coral reef line fishery ended up being of secondary importance. This is not to
say that the project’s results as a whole, were not adopted, rather that the nature and
extent of the adoption was impacted by those political pressures that have come to
typify the environment in which fisheries operate.

One interviewee was quite definite that without project 1997/124, there would have
been even greater pressure to introduce additional green zones, thereby further
impacting on the performance of the fishery. This is yet another example of a fisheries
project where despite less than optimal adoption, the outcome for the fishery was
better than would otherwise have been the case had the project not been undertaken.

119

5. Relationships Between End-User Opinions, Fishery Characteristics,
Project Characteristics and Fishery Outcomes

5.1 Introduction

The previous three chapters measured and analysed end-user and expert opinions regarding
the performance of completed fisheries projects undertaken during the 1990s, including their
use in fisheries management. However, in order to fully address the research questions posed
in Chapter 1, it was necessary to determine whether these opinions correlated with actual
fishery outcomes. It was also necessary to look at other potential influences on both research
performance as measured through end-user opinions, as well as on fishery outcomes.

This process would also identify and explore relationships between actual fishery outcomes
after the project had been completed, and:
1. End-user opinions about project performance.
2. Fishery characteristics.
3. Project characteristics.
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5.2 Methods

Project Sample
Surveys one and two were based on a sample of 70 and 31 completed projects
respectively, yielding a total of 101 completed projects. Of these 101 projects, surveys
were returned for 87 of them. The methods by which the original 101 projects were
identified and the full analysis of end-user opinions from both surveys one and two,
are reported in Chapters 2 and 3 respectively.

The table identifying each of the 87 projects and the ‘fishery’ that each project was
identified as being of the most relevance, is at Appendix 2. These projects and their
target ‘fisheries’ were used as the basis for the following analysis.

Measures

End-user opinions
End-users’ opinions of completed fisheries research projects were used as one of the
measures of research performance based on their perception of:
1. level of initial consultation and participation in project planning‘Consultation’;
2. extent of project results communication by the project scientists –
‘Communication’;
3. the priority of the research – ‘Priority’; and
4. end-user rating of overall project performance – ‘Overall Rating’.
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These were regarded as the main performance criteria or themes to be assessed by the
two surveys and allowed the results from both to be aggregated for the purposes of
analysis.

Thirty nine of the 87 projects for which surveys were returned had more than one
returned. In the case of these 39 projects, it was necessary to calculate mean responses
for the four themes above.

Survey one utilised a three-point scale to report on the items ‘consultation’ and
‘communication’ whereas survey two was in the form of a five-point scale. In order to
treat the data from both surveys the same, the items ‘consultation’ and
‘communication’ from survey one were rescaled from one to five, prior to inclusion in
the correlation analysis. Consequently, end-users’ opinions of all four survey themes
including level of consultation, extent of communication, research priority and overall
project rating were measured on a scale ranging from one to five, with the highest
scores indicating better performance.

Project Characteristics
The following project characteristics formed the next group of measures used in the
analysis. These were:
1. year the project started – ‘year started’
2. ‘project cost’
3. ‘research type’ - comprised of ‘wild-catch’ and ‘aquaculture/other’
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Figure 14 presents a histogram of the commencement year for completed projects.
Projects commenced over the ten year period between 1989 and 1998. The most
common and median year was 1993. Mean project cost was $453,992 but ranged from
$7540 to $3,695,000. Figure 15 presents a graph showing ‘research type’. The most
common type of research was ‘wild-catch’ research representing 63% of all projects.
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Fishery Characteristics
Before any fishery characteristic or fishery outcome measures could be used in the
analysis, a process to allocate a single ‘fishery’ to each of the 87 completed projects
was undertaken. This was achieved by identifying the specific ‘fishery’ each
completed project was of direct relevance to and then using this fishery as the basis
for defining the fishery characteristics and fishery outcomes measures used in the
subsequent analysis.

For the purposes of allocating a ‘fishery’ to each project, a ‘fishery’, was regarded as
the main species or group of species of most relevance to a completed project. In
many cases, it was a ‘fishery’ as defined by the relevant management agency, e.g. the
Commonwealth’s Northern Prawn Fishery. For aquaculture projects, the ‘fishery’ was
defined simply by the main species being farmed that was subject to the research
project.

The specie(s) and therefore the ‘fishery’, were determined by referring to the formal
funding agreement between the research agency undertaking the project and the
FRDC, as in most instances the funding agreement specifically referred to the
specie(s) being investigated. The list of all completed projects used in the analysis and
their allocated ‘fishery’ is at Appendix 2 while further detail as to the process of
allocating a ‘fishery’ to each project, is at Appendix 3. All further reference to a
‘fishery’ or ‘fisheries’ in this chapter is made on the basis of this definition.

Of the 87 completed projects finally used in this analysis, eight projects were of such
a generic nature, e.g. 1994/057 Training for Fisheries Management, that no specific
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‘fishery’ could be identified as being relevant to the project. Of the remaining 79
projects, 19 were relevant to the same fishery. For example, among the 79 completed
projects, five were relevant to the WA Rock Lobster Fishery and two to the
Commonwealth fishery for Oreo Dories. Once these duplicate fishery projects had
been accounted for, a total of 60 different fisheries remained, all of which were
directly relevant to one or more completed projects. It was these fisheries where it
was attempted to obtain data regarding their characteristics and their outcomes.

How Project Fishery Characteristics Were Determined
Five fishery characteristics were incorporated into this group of measures. They were:
1.

jurisdiction

2.

fish age

3.

kg price

4. knowledge base
5.

shared stock

Discussion of each of the five characteristics forming this measure can be found
below.
1. Jurisdiction
All completed projects where a fishery could be identified fell under the
jurisdiction of either the Commonwealth or State/Northern Territory
Governments, and they were allocated to one or the other. Just over 60 % of the
completed projects were based on fisheries managed by State/NT governments
with the remainder being Commonwealth managed fisheries.

2. Fish age
The maximum age to which the main target species in the fishery is known to
reach comprised the measure of fish age.
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In the case of fisheries with numerous target species none of which could be
identified as being the primary target species, the longest lived species was used.
Figure 16 presents a frequency histogram of fish age for each completed project.
Age varied from two years in the case of prawns to more than 140 years in the
case of Orange Roughy. Most fisheries were based upon species with a maximum
age of 25 years or less. Fish age was not a relevant characteristic for aquaculture
projects.
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Figure 16: Fish age: Maximum age reached by the principal target species for each
fishery subject to a completed project. Frequency represents the number of projects.

3. Kg price
This was calculated by dividing the total annual production in kilograms in 200506 as reported in ABARE (2007) by the Gross Value of Production (GVP). In the
case of multiple species fisheries, the highest value species was used.
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Figure 17 below presents a histogram showing the number of projects with its
allocated fishery and the unit prices it achieved. It shows large variations between
the unit value, from Pilchards at $0.50 per kg to $100 per kg for pearl oyster meat
but with the majority of projects being focussed on fisheries worth less than $20
per kilogram.
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Figure 17: Number of times targeted species of certain prices are subject to completed
projects. Frequency represents the number of completed projects.

4. Knowledge base
The scientific knowledge base underpinning the management of each fishery was
assessed as one of two categories by examining the available literature. The
categories were:
a. limited information available and with significant knowledge gaps
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b. comprehensive knowledge available although not necessarily a formal
stock assessment or biomass estimate

It is acknowledged that the process of determining knowledge base was somewhat
subjective. However, a range of authoritative sources was used including BRS (2007)
and the relevant State Government fisheries status reports and submissions to the
Commonwealth department of the Environment (currently DEWHA) on the
ecological sustainability of each fishery. These and other sources used to determine a
knowledge base, are listed in table 23. Eighty percent of the projects were based on
fisheries which possessed a comprehensive knowledge base.

5. Shared stocks
If the fishery was shared between the commercial and recreational/indigenous fishing
sectors, it was deemed to be a shared stock. It was deemed shared if the
recreational/indigenous sector’s component of the harvest was greater than ~5% of
the commercial catch. Stocks were shared in 60% of the project fisheries.

Fishery Outcomes
Three fishery outcomes were used to measure the sustainability and production
performance of the fishery.
These measures formed the dependent variables in the correlation analyses, the aim of
which is to identify and explore relationships between the previously described enduser opinions, project characteristics and fishery characteristics and the three major
fishery outcomes.

129
1. Stock status
The stock status of the principle target species in the fishery, as assessed by the
relevant fishery management jurisdiction, was used as one of three outcome measures.
Three categories of stock status were derived using a modified form of those used in
the BRS Fishery Status Report (2007). The categories were:
•

overfished or Overfishing occurring

•

uncertain, and

•

not overfished

Where the stock status was not specified in either State/NT or Commonwealth
Government fisheries status reports and in absence of other information indicating a
particular status, the fishery was given an ‘uncertain’ status.

Unlike the BRS (2007) reports, sustainability status is not always explicitly stated for
state/NT Government fisheries and in some cases there is no comprehensive
assessment. Where this was the case, the fishery was categorised as ‘uncertain’ unless
strong inferences to the contrary were identified in the report or other literature.
However, assessments for the 2005/06 year were not always readily available,
particularly assessments combining fisheries or species. Where this was the case, the
most recent combined assessment available was used.

For the purposes of the subsequent analysis, stock status (as with ‘Project Type’,
‘Jurisdiction’, ‘Stock Sharing’ and ‘Knowledge Base’) was treated as a dichotomous
dummy variable, with ‘not over-fished’ coded as 1 and ‘over-fished’ coded as 0.
Where the fishery’s assessed ‘stock status’ was uncertain, it was recoded as ‘not overfished’ but the ‘uncertain’ category has been included in Figure 18 for reference.
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Figure 18: Assessed stock status for each project fishery.

Not overfished
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Table 23: Source of information for determining assessed stock status for (non Commonwealth managed fisheries).

New South Wales
Abalone
• Ecology Lab (2005)

Victoria
Lobster
• Vic DPI (2007)

Estuary fishery
• NSW DPI (2008)

Inshore scalefish
• VIC DPI (2008)

Inland fishery
• NSW DPI (2006a)

Tasmania
Sea Urchin
• TDPIWE (2005)

South Australia
Inshore Scalefish
• Jones & Noell
(2005)
Abalone
• SARDI (2007a)
• SARDI (2007b)
• SARDI (2007c)
Pilchards
• PIRSA (2004)

Lobster
• DEWR (2007)

Lobster
• PIRSA (2007a)
• PIRSA (2007b)

Offshore species- non
trawl
• NSW DPI (2006b)

Prawns
• DEH (2004)

Offshore species trawl
• DEWR (2006)

Western Australia
All species
• Fletcher & Head
(eds) 2006

Northern Territory
All species
• NT DPIFM (2006)

Queensland
Gulf of Carpentaria
Inshore finfish
• QDPIF (2006a)
Snapper
• QDPIF (2006b)

Blue Swimmer Crab
• QDPIF (2006c)
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2. Production and Value
Annual production in Tonnes and annual value in $A (known as Gross Value of
Production or GVP) for each fishery were the other two fishery outcome measures. Of
the 60 identifiable fisheries represented among the 87 projects, these measures were
not available for seven of the fisheries, e.g. Dhufish aquaculture, as researched in
project 1995/095 Techniques for spawning and larval rearing WA dhufish.

This reduced to 53 the number of separate fisheries where both production and value
data were obtained for the period 1990/91 -2005/06. These data were then plotted to
show the fishery’s median annual production and value over the period as in Figure
19 for Orange Roughy. The trend in this fishery is clearly one of rapidly decreasing
production and value over the decade of the 1990s, after which the decrease in
production and value slowed.
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Figure 19: Orange Roughy ‘production’ and ‘value’ from 1990/91-2005/06 in the
trawl sector of the Commonwealth Southern and Eastern Scalefish and Shark Fishery
and South East Trawl Fishery.

The median annual production and median annual value for two separate periods was
then calculated. One represented the period prior to the project being implemented
(the ‘pre’ period) and the other the period after the project had been implemented (the
‘post’ period).

The median for the post-period was then divided by the median for the pre-period in
order to obtain a standardised measure or ratio, for production and value over the pre
and post project period. For example, median annual Commonwealth Orange Roughy
production in the Commonwealth Southern and Eastern Scalefish and Shark Fishery
and South East Trawl Fishery over the 1990/91 – 1999/00 (pre) period, was 6986 t.
The median annual production for the 2000/01-2005/06 (post) period, was 3282t. The
post-project median production was 47% of the median pre-project production giving
a ratio of 0.47
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The calculation of the pre-and post-project value was undertaken the same way.

All completed projects used in this analysis were undertaken throughout the 1990s
with final reports being completed between 1996 and 2000. The ten year period
between 1990/91 – 1999/00 was taken to be the pre-project implementation period
while the following six years (2000/01 – 2005/06) was regarded as the post-project
period.

There are significant variations in time taken for the results of completed projects to
be used in fisheries management arrangements. This is discussed in depth including
examples, in the case studies (Chapter 4). It might be argued that the use of the six
years post-1999/00 may still be too short a period for the results of some projects to
flow through to formal incorporation into the fishery management regime, at least to
the point where it measurably impacts on ‘production’ and ‘value’. However, it was
not possible to wait for another five to ten years to obtain fishery data before
completing this study, so the use of the six year period 2000/2001 - 2005/06, was
adopted.
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5.3 Results
A Pearson correlation analysis was undertaken in order to identify and explore the
strength of any relationships within and between project characteristics, fishery
characteristics and end-user opinions and the extent to which these three measures
were correlated with real-world fishery outcomes. This was necessary to ascertain the
relative importance of each of the measure’s possible influence on the performance of
research as defined by end-user opinions, as well as on the performance of the fishery.
For example, were end-user opinions of project performance likely to be influenced
by the cost of the project compared with the unit value of the target species?

The Pearson Correlation analysis would also show how end-user opinions, fishery
characteristics and project characteristics relate to the three key fishery outcomes of
stock status, value and production. For example, are end-user opinions of completed
research predictive of subsequent fishery outcomes? Also, are there other factors
operating in the fishery outside the influence of research such as the life history of the
target species or the existing knowledge base in the fishery, that are more likely to
indicate particular fishery outcomes into the future?

The data used in the analysis included that which was obtained via the four groups of
measures outlined in section 5.2 Methods. Analyses were undertaken with SPSS14.
Initially, frequencies and descriptive statistics were calculated to determine the
suitability for different types of analyses. Results of the Pearson correlation analysis
are presented in Table 24.
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Table 24: Pearson correlations among project characteristics, fisheries characteristics, end-user opinions and fisheries outcomes.
3.
Project
Type

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Cost

Kg
price

Fish
age

Jurisdiction

Sharing

Knowledge

Consultation

Priority

Communication

Rating

Production

Value

Stocks

-.27*

.02

.03

-.15

-.02

-.01

-.05

-.17

.06

-.02

.08

-.16

-.14

.01

.15

.12

-.09

-.15

-.03

.04

.08

.20

.18

.27*

.08

-.07

.07

.12

-.01

-.38**

.23

-.15

-.02

-.04

.04

.04

-.31*

-.35*

.17

-.25

.12

.12

.25*

.03

-.11

.04

.06

-.09

-.11

.11

-.38**

-.21

-.47**

-.24

-.37**

-.30*

-.34**

-.22

-.19

-.57**

.34**

.27*

-.11

.03

-.10

.08

.31*

.24

.48**

.20

.17

.14

.07

.16

-.12

-.22

-.04

.22*

.11

.10

.04

.16

.09

.26*

.46**

.60**

.30**

.05

-.02

.08

.64**

.71**

.21

.15

.24

.61**

.27*

.23

.17

.13

.08

.24

.92**

.20

2.

1.

Year project
started

2.

Project cost

3.

Project type
aquaculture/othe
r=0 wildcatch=1

4.

Kg price

5.

Fish age

6.

Jurisdiction
Commonwealth=
0 State/NT=1

7.

Stock Sharing
(no=0, yes=1)

8.

Knowledge base
Some=0 High=1

9.

Initial
Consultation

10.

Research
priority

11.

Communication
of results

12.

Overall project
rating

13.

Production

14.

Value

15.

Stocks
overfished=0
not overfished=1

*Correlation is significant at the p<.05 level (2-tailed)
** Correlation is significant at the p<.01 level (2-tailed)

.15
-
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Correlation analysis - Project characteristics, fishery characteristics, end-user
opinions and fishery outcomes.

End-user opinions
As shown in Table 24, all end-user opinion measures were highly correlated with one
another. The strongest correlations were between research priority and
communication with research priority and overall project rating also being correlated.

This is consistent with results obtained in the separate analysis for each of the two
surveys reported in Chapters 2 and 3, where there were significant positive
correlations between most items in the surveys. However, research priority was the
strongest predictor of overall project rating in each of the two surveys, so it was
expected that this result would also be obtained once the data from the two surveys
was amalgamated.

Fishery Characteristics
Statistically significant relationships were identified between fishery characteristics as
follows:
•

Kilogram price and knowledge base (r=.25) were positively correlated
showing that as price increased, so did the fisheries chances of possessing a
comprehensive knowledge base.

•

Fish age was negatively correlated with:
- fishery management jurisdiction (r=-.38)
- scientific knowledge base in the fishery (r=-.47)
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This result shows that as fish age increases, it is less likely that the fishery will
possess a comprehensive knowledge base. The significant negative correlation
between jurisdiction and fish age just means that the States/NT were more likely
to manage fisheries with lower maximum ages than Commonwealth managed
fisheries.

•

Knowledge base and jurisdiction were positively correlated so that fisheries
managed by the States/NT were significantly more likely to have a
comprehensive knowledge base than Commonwealth fisheries (r=.27).
Fisheries managed by the States/NT were also significantly more likely to be
shared stocks between the commercial, recreational and indigenous fishing
sectors (r=.34).

Correlations between end-user opinions, fishery characteristics and project
characteristics
In one of the more unexpected findings of this study, fish age was significantly
negatively correlated with:
- research priority (r=-.38)
-

results communication (r=-.30)

- overall project rating (r=-.34)
This finding clearly shows that end-users’ opinions of the performance of projects
undertaken on species of greater longevity is more likely to be negative than for
projects focused on species with a short life span such as prawns.
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Initial consultation and knowledge base were also significantly correlated (r=.22),
meaning that as initial consultation with end-users improved, so did the chances that
the fishery upon which the project was based, would have a comprehensive
knowledge base.

The overall project rating by end-users was correlated with project cost (r= .27) such
that as project cost increased, so did the likelihood that end-users would consider the
project to have performed well.

Correlations with fishery outcomes.
As described above, three fishery outcomes were used in the analysis, stock status,
production and value. Production was highly correlated with value (r=.92) as would
be expected. However, as presented in Table 24, statistically significant relationships
were also identified between several fishery characteristics and the fishery outcome of
stock status including:
-

fish age (r=-.569)

- jurisdiction (r=.48)
- knowledge base (r=.26)
In the case of fish age, the correlation was negative so that as the maximum age of the
main target species declined, it was more likely to be assessed by the relevant
management authority as not being over-fished. The relationship between jurisdiction,
i.e. State/NT Government managed fisheries, and stock status, was also shown to be
highly positively correlated.
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Importantly, knowledge base and stock status were also shown to possess a significant
positive correlation. This demonstrates the link between fisheries research and a
practical fishery outcome that is aimed for by all management agencies – that being a
fishery which is not over-fished.

For the other fishery outcome measures, production was significantly correlated with
jurisdiction (r=.31) such that production in the State/NT managed fisheries was more
likely to be higher than for Commonwealth managed fisheries. So too was production
more likely to be greater as the communication of project results improved (r=.27).
This is another important finding which is discussed in the next section and in Chapter
6.
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5.4 Discussion
The results of the Pearson Correlation analysis (Table 24) shows that fishery
outcomes are clearly correlated with various fishery characteristics as well as being
correlated with one project characteristic and one end-user opinion. The analysis also
revealed correlations within and between fishery characteristics, project
characteristics and end-user opinions.

Some of the correlations were expected, such as those between all the end-users’
opinions group of measures as well as the correlation between production and value
and research type – the latter a likely reflection of the increasing production and value
in aquaculture over the period between 1990-91 and 2005-06. However, the diversity
of the correlations as well as their strength, was not expected.

Fishery characteristics, project characteristics and end-user opinions
Not only did the correlation analysis (Table 24) identify relationships between the
three groups of measures treated as independent variables in the analysis, but it also
identified relationships within the groups of measures. These are discussed below.

Project cost
Project cost was one of the project characteristics found to be positively correlated
with overall project rating although it was the only end-user opinion measure that was
correlated with project cost. Nevertheless, the fact that end-users were more likely to
express positive opinions of overall project performance as project cost increased can
probably be explained through the fact that the biggest fishery research questions of
the day translated into the most costly projects.
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The overall project rating was the theme used to describe end-user opinion of project
performance over its entirety, rather than specific component parts of the project lifecycle. Therefore it is likely that the more costly projects, probably due to greater
resourcing and overall profile, were considered to have performed better when
everything was taken into account rather than better performance in one or two
specific areas.

Kilogram price
As expected, kilogram price and knowledge base were correlated. The fact that
fisheries with the most valuable species were also more likely to posses a superior
scientific knowledge base probably reflects the relative priority of the species, for
both the fishing industry and fisheries management agencies. Therefore the likelihood
of obtaining government or industry funding to undertake research – and therefore
acquire knowledge - is greater for species with a lower unit value.

Fish age
Fish age was shown to be negatively correlated with the measures below while it was
observed that a negative correlation pattern appeared for five additional measures,
although not statistically significant. The statistically significant negative correlations
for fish age and the other independent variables as presented in Table 24 are:
•

overall project rating

•

research priority

•

results communication

•

jurisdiction, and

•

knowledge base
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The frequency with which fish age appears in the results was not expected, but it is an
important finding of the study so warrants further discussion. The negative
correlations between fish age and end-user opinions for example, may have something
to do with the likelihood that research results could, in the opinion of end-users,
actually be of some near-term benefit to the fishery when undertaken in species with
short lifespan.

This is because end-users know that the capacity for the fisheries management process
to respond to research results in a manner likely to yield timely positive responses in
the target species is limited by a range of factors. These factors include the life-history
characteristics of the principle target species and extent to which it is likely to recover
from historical over-fishing. If the project is based on a species that lives to 50+ years,
then the chances of seeing a tangible outcome in terms of biomass rebuilding,
especially within the short-medium term, is unlikely, hence the greater the likelihood
that end-users will be more positive about projects based on short-lived species.

The highly significant negative correlation between fish age and the knowledge base
is, like that of the end-user opinion results, indicative of the inherent difficulty
associated with generating positive fishery outcomes in fisheries with long-lived
species. Older, slower growing species such as Orange Roughy, have been shown to
posses relatively high uncertainty around stock abundance and productivity (Clarke
2001, Hilborn et al. 2006) despite the significant investment over time in research
aimed at a better understanding of these.
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Given the difficulty in developing a comprehensive knowledge of long-lived species
and the timely application of this knowledge to the management of the fishery, it is
not surprising that end–users opinions about completed research are likely to become
more negative as the age of the fish increases.

Fishery and project characteristics – What is the link with fishery outcomes?
The results of the correlation analysis presented in Table 24 shows that key fishery
outcomes, including production and stock status, were correlated with a number of
fishery characteristics and one end-user opinion.
The overarching goal of all Australian fisheries research is that it will contribute to
fisheries that are sustainably managed and that this management will lead to
sustainable production and industry profitability (FRDC 2006). The identification of
relationships between these overarching goals and any other indicator of fishery or
research performance is an important step towards developing a more thorough
understanding of the role of fisheries research in contributing to fisheries outcomes.

Fish age
As discussed above, fish age was negatively correlated with knowledge base but it
was also strongly negatively correlated with stock status. Given that stock status is
one of the key fishery outcomes, perhaps the single most important outcome, for any
Australian fishery, any indicator that can be used to reliably predict the likelihood of
fishery success or research project performance, is worth exploring.

It is known that deepwater species such as Orange Roughy and many shark species
with slow growth rates, long life-spans, low sustainable yields and slow recovery rates
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are especially vulnerable to overfishing (Clark 2001). On the other hand, taxa such as
prawns, which may only live one to two years, will respond quickly to management
changes. This has been demonstrated and discussed in the NPF case study in Chapter
4, where the two main species of tiger prawns in the NPF recovered from being overfished in 2001, to assessed as not over-fished in 2004 (BRS 2007) as a direct result of
changes to management being underpinned by sound fisheries science.

As discussed above, fish age was also negatively correlated with end-users opinions
of project performance. This may indicate and implicit understanding among endusers that achieving sustainable fisheries management becomes increasingly difficult
as the longevity of the target species increases, therefore the perceived utility of any
research on the fishery correspondingly decreases. The fact that the correlation
analysis demonstrates a statistically significant negative relationship between fish age
and stock status suggests that end-users have some basis to be less positive about
research into longer lived fish species. However, given the known difficulties
associated with developing knowledge of and managing long-lived species, the need
for long-term strategic research is probably more important in these fisheries if they
are to have any chance of sustainable stock and production outcomes into the future.

Fish age shows numerous other significant correlations with the measures used in this
study as presented in Table 24. It is therefore suggested that fish age is an easily
identified and measured fishery characteristic that could be used as an indicator of the
likely success of projects, as well as likely fishery outcomes, into the future.
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Knowledge base
The relationship between completed research and fishery outcomes has long been the
subject of debate and anecdote, but the results of the Pearson correlation analysis now
quantifies and confirms this relationship. It confirms, using quantitative techniques,
what the end-users and experts interviewed in the case studies argued – that the
existence of a sound scientific knowledge base has been essential to the sustainable
management of many Australian fisheries.

The correlation analysis was based on a large number of fisheries across all States,
The NT and the Commonwealth, all of which were subject to one or more completed
projects undertaken over the 1990s. The fact that fisheries which possessed a
comprehensive knowledge base were statistically more likely to be sustainably
managed will not come as a surprise to many end-users. So why then did none of their
opinions about the performance of completed projects correlate with assessed stock
status?

Perhaps the opinions of end-users regarding project performance, at least as captured
by the two surveys, are too temporally restricted such that the longer-term
sustainability benefits of the project are not apparent at the time simply because the
fishery management process has till to run its course. Remember, the two surveys
were undertaken over period 1996-2001 and the stock status was based on the
assessment by the relevant agency as of 2005-06. The case study results showed that
many projects take up to seven years before their results are fully implemented and
even then, the life-history characteristics of the target species means that there may be
no change in the assessed stock status for some time to come.
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From the point of view of an end-user assessing the performance of a project, it would
be difficult to foreshadow the influence of a particular project on stock status, seven
or more years into the future. Neither would it be possible to foreshadow the extent to
which a completed project will be used in conjunction with or to inform, new research
efforts. So, while the knowledge base/stock status correlation result is clear, it also
suggests a limitation in the utility of end-user opinions of research performance, as an
indicator for likely stock status into the future.

Jurisdiction
As discussed in Chapter 1, aquaculture has seen significant growth in its contribution
to total national fisheries production since 1990-91 and it is the states and territories
that have management jurisdiction over aquaculture, not the Commonwealth. The
finding of a relationship between jurisdiction and production whereby the states and
the NT are more likely to have higher fisheries production relative to Commonwealth
fisheries is confounded by the inclusion of aquaculture ‘fisheries’ in the analysis.

The national aquaculture production data shows that aquaculture’s share of national
fisheries production, is larger than ever and this is a likely explanation for the better
relative production in the states and NT. However, stock status was also shown to be
correlated with jurisdiction such that fisheries managed by the states and the NT were
shown to be significantly more likely to manage fisheries that were not over-fished.
This result was not confounded by the production increases observed in aquaculture
as aquaculture fisheries were not included in the assessed stock status fishery outcome
measure, in the Pearson correlation analysis.
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While the reasons fisheries managed by the states and the NT were more likely to
enjoy superior sustainability outcomes is not clear, other results of the Pearson
correlations provide additional evidence to support this finding. For example, the
States and the NT were more likely to manage fisheries based on species that had a
shorter life span (fish age) than Commonwealth fisheries. Similarly, knowledge base
was shown to be superior for fisheries managed by the states and NT. Both of these
characteristics, as separate independent variables in the analysis, were, as discussed
above, shown to posses statistically significant relationships with stock status.

Notwithstanding the Commonwealth’s management of the nation’s largest prawn
fishery (the NPF), the results show that the fisheries managed by the States and the
NT are likely to be based on species with a shorter lifespan. This means that there is a
greater biological capacity for the population to respond to changes in management as
a result of new of improved knowledge.

Based on these results, it is reasonable to conclude that in combination, a better
knowledge base and fisheries based on shorter lived species are likely to be
contributing to the result where states and the NT were more likely to manage
fisheries that are not over-fished.

Communication of results
Communication of results was shown to be significantly correlated with the fishery
outcome of production. This finding is not easy to explain given that none of the
other end-user opinions, including overall project rating, possessed a relationship with
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production or value. Both surveys one and two and the case study interviews, showed
that end-users considered the communication of results to be a critical part of the
project life cycle. However, they also considered that other measures such as research
priority were just as important, when determining their opinion of project
performance.

Nevertheless, the Pearson correlation analysis is clear. Given the comprehensive dataset used, the fact that in fisheries where the communication of project results was
good were also more likely to exhibit superior production, suggests that this issue may
be more important in the fisheries research/management interface than previously
thought.

It is possible that end-users who are exposed to the results of completed projects in a
manner they deem to be superior, are also more likely to implement the results of
those projects. The chances may increase further if the results mean ‘good news’, and
this good news is widely communicated. Production improvements (relative to those
fisheries where project results communication has been poor) in the years after the
project has been implemented, are therefore more likely.

The results of the Pearson correlation analysis could also be interpreted more literally,
such that results communication is not only an indicator of project performance, but is
also an indicator of likely relative fishery production performance, into the future.
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While this result raises as many questions as it answers, it is reasonable to conclude
that no fisheries research, regardless of its quality, is useful if the end-users who are
tasked with its implementation, are not conversant with the results and their
implications.
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6. Final Discussion
6.1 Research Approach
Qualitative evaluations and quantitative, quality metrics, such as citation indices, are widely
used in international research assessments (DEST 2005). The use of end-user surveys, as
opposed to peer review, to evaluate research performance is not common in the international
literature, although the use of this technique is increasing, as discussed in Chapter One.

Surveys were used as a major data gathering tool in this study as they possessed both the
quantitative attributes usually restricted to citation indexes or BCA, as well as the qualitative
elements typified by peer or expert reviews.

The results of surveys one and two showed that between 70% and 86% of end-users held
positive opinions about the overall performance of completed projects undertaken over the
decade of the 1990s. The results of the fishery case study interviews, although semiquantitative, were also consistent with the quantum of the overall project approval rating
obtained via the two surveys.

The summary results for the case study interviews again are:
•

Queensland case study interviews: 72% positive.

•

NPF case study interviews: 83% positive.

•

Mean ‘overall value’ rating from survey one: 86%.

•

Mean ‘overall impression’ rating from survey two: 85%.

•

Reasons are given why the results from the South Australian Rock Lobster case study
interviews should be regarded as an outlier and not representative of national
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fisheries research performance. They were 10% positive, 65% mixed positive and
negative, and 25% negative.

Throughout the case-study interviews, end-users were clear that the availability of high
quality fisheries science had been essential to the fisheries management process within the
fishery in which they worked. This included providing the scientific justification for
decisions that were, at the time, very controversial and which would not have been made had
the scientific justification via the completed research, not been available. The case studies
also revealed numerous examples where some degree of research failure, or failure to use
some or all project results, was evident.

This study used both a quantitative survey and a semi-quantitative interview approach. This is
not dissimilar to a typical Benefit Cost Analysis (BCA) of a completed fishery project, where
quantitative data is underpinned by assumptions derived using more subjective means. An
example is that of the FERM (2004) BCA of four specific projects in the NPF. They
concluded that the research results contributed to improved management in the fishery from
an economic perspective and attributed a benefit cost ratio of 9.5:1, to the research. This
means that for every dollar spent undertaking and implementing the research, it was
estimated that $9.50 in economic benefits were generated.

The BCA techniques used by FERM (2004) were typical of the standard BCA approach used
to evaluate publicly funded projects. In simple terms, this approach estimates all the
economic benefits that flow from a research project compared to the direct financial cost of
the project plus any other economic costs to implement it (FERM 2004). The specific
methods used to undertake such a BCA are well documented, widely practised (Perkins 1994)
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and they are an effective mechanism to measure the performance of completed projects from
a financial perspective, based on the project’s known contribution to the economic
performance of a fishery. Moreover, BCAs are typically undertaken on a project-by-project
basis, or, as in the case of the FERM (2004) example cited above or as suggested in Lal et al.
(1994) a number of projects provided there is a critical dependence between each segment of
the research.

BCA is a well known technique to evaluate research performance and it should form part of
the research evaluation practitioner’s tools of trade. It is probably the most appropriate form
of quantitative evaluation when it comes to certain types of research, such as aquaculture.
Nevertheless, it still relies on the subjective assessment of experts and those involved in the
fishery management process, to provide its key assumption.Less well known, at least in the
case of the BCAs undertaken on completed fisheries projects, is that BCAs also rely on endusers and other fishery experts making a subjective or qualitative determination about the
extent to which a project’s results contributed to particular fisheries outcomes or fisheries
management decisions.

This subjective assessment is then used as a key ‘assumption’ in the subsequent quantitative
economic analysis. For example, an estimate is made based on the relative contribution of the
research as suggested by end-users and experts, to generating the fisheries management
decision to reduce the number of vessels in the fishery – and the economic benefits to the
fishery of this reduction in vessel numbers, is then calculated. The estimate of the project’s
contribution to the making of the decision, for example a contribution of 50%, is then used as
the key assumption underpinning the subsequent calculation of the economic benefits of the
project.
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Deriving this estimate of relative contribution of a completed project to fisheries management
outcomes, through the subjective assessments of research end-users and experts, is
unavoidable in a BCA because it is the only practical way to do it. The alternative is to
assume that 100% of the economic benefits of a fishery can be attributed to the results of
every completed research project, which is plainly unrealistic. Notwithstanding the
unavoidable ‘subjectivity’ associated with BCA and its inability to capture diffuse or flow-on
benefits, for certain types of fisheries research, notably on aquaculture, BCA may represent
the best form of quantitative performance evaluation at the level of the individual project.
This is because unlike wild-stock fisheries research, aquaculture is based upon more
traditional business principles, where goods and services are traded in a free market. There
are also clearly defined property rights that are less likely to be impacted through, for
example, marine park declarations or recreational fishing havens, as is the wild-catch sector.

The public-good rationale for aquaculture research is also not as prominent, while the often
politicized commercial, recreational and indigenous sharing of stocks in the wild-catch
fishery, is also not a factor in aquaculture. There is no recreational aquaculture industry, for
example. This, together with the fact that the FRDC has undertaken numerous high-quality
BCA studies of completed aquaculture projects as cited in Chapter 1, means that there was
little additional new knowledge to be gained from undertaking further BCAs on aquaculture
projects and the reason for the focus on evaluating the performance of wild-catch fisheries
research.

The utility of traditional BCA to evaluate aquaculture projects is partly realized through its
ability to quantify research benefits that are much clearer to start with and which can be
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clearly linked to research outputs such as greater production, reduced costs or in some cases,
the development of new aquaculture species. Take for example, the case of projects 1993/234
The Culture of Greenback Flounder under grow-out conditions and 1995/095 Techniques for
spawning and larval rearing of WA Dhufish.

As mentioned above, BCA usually requires a subjective assessment from peers regarding the
relative contribution of a completed project(s) to particular outcomes in order to quantify
benefits in dollar-terms. In this case, the creation of a significant new aquaculture sector
based on WA Dhufish and Greenback Flounder, more than 10 years after the projects had
been completed, has not occurred, as evidenced by their being no aquaculture production data
recorded by ABARE (2007) for these species. However, as with all completed research,
despite the fact a BCA would undoubtedly show a negative return, there would have been
flow-on benefits from this research in terms of technology, human capacity development
among scientific staff, husbandry techniques etc. These benefits are usually almost
impossible to quantify using BCA, even in an aquaculture research context. This is a major
shortfall of BCA. The problem is again evident in the BCA conducted by FERM (1999) on
the FRDC’s 1993/120 Fishmeal Replacement Sub-Program. Although the results of this
BCA showed the research to have a negative value, the authors acknowledged that the
research generated significant “non-quantifiable benefits” including the development of
industry partnerships, inter-agency collaboration, skills development as well as food safety
and environmental benefits. Further, they acknowledged widespread national and
international concern regarding the longer-term capacity of wild-catch fisheries to support
continued growth in the use of fishmeal and that reducing the reliance on fishmeal “will have
long-term benefits”. So even aquaculture research performance, despite it being among the
research types most conducive to conventional BCA, is still not able to be accurately
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measured by BCA beyond fairly narrow benefit parameters. Further, no technique at the level
of the individual project has yet been developed that fully removes this problem, although the
techniques used in this study to measure end-user opinions at the portfolio level, are a step in
the right direction.

The question of the ability of the quality metrics proposed for use by the RQF and to a lesser
extent the new ERA, to contribute much to the evaluation of Australian fisheries research
evaluation, is vexed. While the peer review part of the process may have merit if undertaken
well, the implications for Australian fisheries research of the quality metrics approach, would
have, and may still be, significant. This is because the modern Australian fisheries business
environment is increasingly demanding that senior science personnel spend time, additional
to publishing in the most prestigious journals or presenting at the best conferences, on:
• attending fisheries Management Advisory Committee (MAC) research sub-committee
meetings
• industry forums
• meetings with fisheries managers and industry representatives
• media appearances
• writing articles for industry and government newsletters and periodicals
• funding-agency liaison and reporting, and
• internal corporate planning and management
• commercial contracts

Australian fisheries researchers may be well published by international standards. However,
an RQF quality metrics approach would force all Australian research agencies and scientists
to compete and dedicate already scarce resources, into publishing. This would be necessary
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in order for researchers to maximize ‘citation index’ exposure, while publishing in the most
‘prestigious’ journals would maximize ‘ranked output’. While this may lead to some
positives, such as increased peer review and increased focus on scientific quality and rigor, it
would also bring significant negatives, particularly for those who chose to concentrate on the
more applied aspects of research and the extension and commercialization activity that is
fundamental to this.

It is far more likely that fisheries managers and influential industry representatives will read,
for example AFMA Update Newsletter or AustAsia Aquaculture magazine, or attend a
regional industry forum, than they will read Science or Nature, or attend the most prestigious
international scientific conference. However, publishing in these former media or presenting
at the regional industry forum, would not be well rewarded via an RQF style, quality metric
process, despite the fact the audience comprise the very people who will determine whether
the research is adopted or left on the shelf to gather dust. Similarly, the development of
commercial contract arrangements with private industry, as opposed to a competitive grant
scheme, would not be well rewarded either.

The Correlation Analysis reported in Chapter 5 showed a significant positive relationship
between Australian fishery outcomes and the knowledge base in the fishery. In order for
knowledge to be used to its greatest effect in a fishery, it is not enough that it merely exist,
even if that existence comes in the form of a paper in Nature. It must be known to and
moreover, be accepted by, the key influential people in a fishery. The current balance in
Australian fisheries research between publishing in the peer reviewed literature and pursuing
applied research and extension activities, appears to have worked over the decade of the
1990s. To fundamentally shift the emphasis one way or another, is unlikely to be in the best

158
interests of Australian fisheries research and management over the short or long-term and it
remains to be seen what future an RQF/ERA approach holds for Australian fisheries research.

6.2 Results of End-user Surveys, Interviews and the Correlation Analysis – What it
Reveals About Research Portfolio Performance.

The fisheries research and management interface is dynamic and the process of adopting
project results into fisheries management arrangements is not linear and there are extraneous
factors independent of research, that also impact upon fisheries outcomes (FRDC 2000). So
linking one or two projects with significant financial or production impacts in a particular
fishery, even several years after the projects are finished, could be ‘drawing a long bow’ at
best, and at worst, maybe misleading.

This is why some of the practitioners of BCAs such as Kingwell (1999), and Alston et al.
(2000)have argued that the ability of BCA to accurately measure the performance of research
in dollar terms, has significant problems. Others such as Cozzens (1997) and Boseman and
Rogers (2002) take the approach that research contributes to a ‘knowledge pool’ and the
‘knowledge value collective’ respectively, rather than attempting to measure specific
economic benefits resulting from a particular project.

The inadequacy of relying only on BCAs to evaluate fisheries research performance was a
major factor in the development of the approach taken in this study. By combining purposedesigned survey results with quantitative evaluation of fishery outcomes as in the correlation
analysis reported in Chapter 5, and structured interviews of end users, it has been possible to
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elucidate new information regarding the performance of Australian fisheries research over the
period of the 1990s and into the current decade.

The multiple variable statistical analyses incorporated the results of the four major response
themes from the two surveys, along with the other project characteristic, fishery characteristic
and fishery outcome measures. This analysis identified numerous relationships within and
between the measures. Among these was a statistically significant (r=.26, p= 0.05)
relationship between the ‘knowledge base’ underpinning each of the project’s fisheries and
the assessed ‘stock status’ of the fishery.

The fact that fisheries with a better knowledge base also showed an improved stock status is
an extremely important finding which confirms the suggestions by end-users and experts in
both the surveys and case studies. That is, the existence of ongoing quality fisheries science
is extremely important to achieving good fisheries management outcomes, although as
demonstrated in the Northern Zone SA Rock Lobster Fishery, it does not guarantee it.

Also consistent with this finding regarding the importance of knowledge base, is that fisheries
managed by the State/NT were shown to be likely to have a superior knowledge base (r=.27,
p= 0.05) than Commonwealth managed fisheries. The fishery outcomes of annual production
and assessed stock status were also shown to be significantly higher for State/NT fisheries
(r=.31, p= 0.05 and r=.48, p= 0.01 respectively). Remember, the fisheries outcome measure
of production was generated by comparing the median annual production post-project with
the median annual production pre-project.
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It is clear that State/NT managed fisheries had superior production performance over this
period compared with Commonwealth fisheries. Moreover, this production was undertaken in
a manner that was also more likely to result in a superior stock status compared to
Commonwealth fisheries. As a result, not only was production higher but so too was the
prospect for sustained harvests into the future as a result of possessing a superior stock status.

This study also sought to identify relationships between the performance of each fishery via
stock status, production and value and the end-user opinions regarding project performance.
It was expected that there would be some relationship between what end-users thought about
the performance of a completed project and the actual performance of the ‘fishery’, either in
‘production/value’ or ‘stock status’, or both.

Surprisingly, only one relationship was identified between the measures of end-user opinions
and fishery outcomes, this being results communication and production. The literature
suggests, and has done for some time, that many marine scientists and managers now regard
that stakeholder involvement in marine management is a major contributor to any successful
management regime (Pomeroy and Douvere 2008). For example, Davis (2008) reported the
views of participants in a Canadian fisheries planning exercise, where all agreed that open
communication was an important part of the management planning process

It may be argued that stating the importance of communication in the fisheries
management/research interface could be considered a ‘motherhood’ statement, but the results
of this study suggest it is much more than that. The clear relationship between results
communication and the fishery outcome measure of production, together with the findings in
the case studies and the literature, all add to the suggestion that effective communication of
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research results is critical in ensuring that the fisheries management process generates
positive fisheries outcomes.

The other end-user opinion measures, including ‘overall project rating’, were not correlated
with any of the fishery outcome measures. This suggests that an overall rating or a score of
project performance, is not a reliable indicator for subsequent fishery performance.
Notwithstanding this, the finding that results communication was correlated with what is
probably the most important fishery outcome – that of production - is relevant to both
research funding and fisheries management agencies.

The lack of other relationships between end-user opinions and the fishery outcome measures
shows that production, value and stock status could decline, and end-users were just as likely
to have a positive opinion of the project as they were a negative one. An example of a project
based on fishery where this was the case is project 1995/014 Indices of recruitment and
effective spawning for tiger prawns stocks in the Northern Prawn Fishery. This project
established that tiger prawns in the NPF were being overfished. As a result of subsequent
reductions in fishing effort, the median annual fishery production and value post project was
74% and 72% respectively, compared with that of the previous ten years. Despite this, endusers and experts all regarded this project as an outstanding success. This is because it made
an invaluable contribution to providing the scientific justification for reductions in fishing
effort – reductions that paved the way for a rebuilding of the stock and a return to a ‘not
overfished’ stock status.

As discussed in the NPF case study, the NPF industry has long demonstrated a commitment
to ongoing industry restructure and effort reduction in response to the results of both
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biophysical and bioeconomic research. When the stock assessment for the fishery was
reviewed by US based fishery science expert Dr Richard Deriso in 2001, he concluded that it
was “the best prawn model in the world” and that AFMA could confidently use it to
introduce new fishery management arrangements (AFMA 2001).

Despite the demonstrated commitment of the industry to undertake and then act on the results
of high-quality fisheries science, the economic and production performance of fishery has
continued to decline to historical lows, although probably much less catastrophically than
would have been the case had no research been available to underpin politically difficult
management decisions. Moreover, external factors unrelated to the fisheries
science/management nexus, particularly rapidly escalating fuel prices and value of the
Australian dollar, are also suggested as major contributors to the decline in the fishery
(ABARE 2007).

Notwithstanding the situation in the NPF and many other fisheries where production has
levelled off or declined since the turn of the century, the results of the correlation analysis
clearly shows those fisheries best placed to achieve successful outcomes into the future. That
is, those fisheries with a better knowledge base are more likely to exhibit a healthier stock
status, thereby establishing a sound basis for sustained production into the future. In a
national fisheries environment where many fisheries have been in decline for the previous 10
years and the risk that production will continue to decline if prudent management is not
practiced (Kearney et al. 2003), achieving sustainable production into the future is a
significant achievement.
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6.3 Critical elements in the research life-cycle
The analysis of the relationships between the survey items suggests that in the opinion of
end-users, the lifecycle of a fisheries research project is not comprised of disconnected
phases. The interrelationship between these phases appears to be consistent with
developments in the project management field, where interpretations of project life-cycles
have become more flexible (Mian & Dai 1999), implying a degree of feedback and
interconnectedness between project phases. For example, end-users do not see the process of
project development to be separate from the process of post-project results communication.

The significant relationship among all the composite scales in survey one as well as the
results of the correlation analysis in Chapter 5, means that end-users generally maintained a
consistency in their opinions, whereby a positive evaluation for one item in the survey
usually means a positive evaluation for the other items, and vice versa. For example, if endusers are not involved early in the project life-cycle, they are less likely to have a positive
opinion regarding ‘results communication’.

Even though this measure was the only one of the four end-user opinion measures showing a
correlation with fishery outcomes, the interrelationships between all components of the
project life-cycle are such that no phase of the project should be overlooked in terms of its
relationship to end-users. This finding has implications for research funding agencies and
service providers, particularly for their planning of the project cycle, in that good planning
can ensure that communication with end-users is optimized.

The multiple regression analysis for survey one adds further weight to the suggestion that
end-users’ overall impression of a project is influenced by performance throughout the entire
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project life-cycle. However, the regression analysis also revealed that research priority was
three times more strongly related to overall impression than were either communication or
adoption of results. The Pearson correlation analysis in Chapter 5 also showed ‘research
priority’ as having the strongest correlation with ‘overall project rating’. This means that
although end-users consider all aspects of the project cycle when making an assessment about
project performance, and other issues such as communication are important, the priority of
the subject being researched is by far the most significant factor impacting on the opinion of
end-users.

While possibly coming as no surprise to funding agencies and service providers, this result
has important implications for their business. This is because the results from the case study
interviews and surveys showed that end-users’ interpretation of ‘high priority’ research
generally excludes ‘basic’ or ‘strategic’ science projects; that is, projects that do not have an
immediate and well-defined practical use - although such projects may play an important part
in scientific training or pave the way for subsequent research.

If the aim of funding agencies and research providers is to maximise end-user satisfaction, an
increased emphasis on applied research (and even then only the high priority projects) may
come at the expense of strategic science to the point where this type of research may no
longer be funded. While funding only the high priority research is likely to contribute to enduser satisfaction, it is unlikely to result in an optimal research portfolio. This is because the
most desirable mix of applied research and basic science is rarely clear-cut and it also tends
to change depending on circumstances (Pannell 1999).
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Rather than focus only on end-users priority rating on a particular project, funding agencies
and service providers may need to consider additional efforts to communicate with and
convince end-users of the potential value of research that may not initially appear to be high
priority. This is essential if a balanced research portfolio is to be achieved, although the
tension between end-users demanding high priority tactical research, and the scientific
community’s desire to go down uncharted paths and acquire new knowledge, is likely to
continue into the foreseeable future.

Quantifying the extent to which individual projects have been adopted and using this as a
proxy for making an assessment of the project’s performance, is not easy. However, it is
possible and in doing so, it elucidates valuable information that can be used to improve future
research in the fishery as well as provide for more general improvements to the planning,
funding and management process.

Given that opinions are inherently subjective, the survey approach used in this study was not
intended to provide a precise and quantitative evaluation of individual fisheries projects.
Using a project performance figure generated by either the scoring method trialed for survey
one or an ‘overall project rating’ question and then concluding that a particular score/rating
(70% for example) distinguished a successful project from an unsuccessful one, is too
simplistic.

It would not result in good policy or sound future research funding decisions, let alone be an
accurate assessment of the extent to which a project is likely to contribute to fisheries
outcomes. This is because individual fisheries projects do not typically lead to a ground breaking discovery resulting in a subsequent major management response. Rather, each
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project builds on the results of the previous work until a critical mass of knowledge is
developed. This knowledge base then informs subsequent fisheries management decisions,
leading, hopefully, to positive fisheries management outcomes.

6.4 End-user Opinions of Overall Project Performance
The use of questionnaires to survey end-users proved successful, with a response rate of 45%
and 33% for surveys one and two, respectively. This was sufficient to enable a rigorous
statistical analysis and measuring overall project performance based on the responses of endusers. Deriving a composite project score from the responses for survey one, also provided an
additional assessment tool.

The fact that all end-users surveyed were selected because they were regarded as having a
direct interest in the completed project probably assisted in obtaining an adequate response
rate. Jiang and Klein (1999) argued that the 30% response rate they obtained when surveying
information system professionals appeared to be consistent with other similar mail surveys,
so the response rates for both surveys one and two also were adequate.

Fowler (1988) and De Vaus (1990) suggest that response rates for a self-administered survey,
can vary from as low as 5% to as high as 75% when numerous follow-up attempts are made
on non respondents. De Vaus (1990) suggests that self-administered questionnaires are an
appropriate survey technique when dealing with a topic of particular relevance to the people
being surveyed.
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The findings from both surveys indicates that the fisheries research undertaken over the
decade of the 1990s was well regarded by the people who are at the front line of research
adoption and implementation.

For survey one and two, 86% and 85% of end-users respectively, expressed positive overall
impressions of completed projects. However, areas of apparent weakness were identified,
most notably dealing with communication and consultation, both during project development
and while the project was being undertaken.

The two survey chapters also showed that a positive evaluation of a project in one theme
area, e.g. priority of research, was correlated with more positive evaluations for other themes.
Even though research priority was the strongest predictor of an end-users’ positive evaluation
of a project, communication and consultation/involvement in the planning process were still
important. It should be no surprise that getting off to a good start in terms of consultation or
communication between research service providers and end-users, is important.

This study does not demonstrate causality between the themes expressed by the survey items
and the end users overall impressions. However end users have demonstrated a clear
tendency to positively evaluate projects where:
•

communication is good;

•

results are likely to adopted; and most importantly

•

the issues being researched are of high priority to end users.
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End-users’ Opinions Regarding Initial Consultation
The results for each item in the questionnaires, as reported in Chapters 2 and 3, also provided
more specific information on end-users’ opinions of project performance at various stages
throughout the project cycle. For instance, the results of the survey items addressing project
communication issues showed that the proportion of positive responses varied between 33%
and 58% across both surveys.

Given that ‘industry’ end-users evaluated projects significantly lower than those evaluated by
‘non industry’ end-users in survey one, it appears that the industry involvement may have
been inadequate in those projects. Project communication among all end-users still appears to
be in need of some improvement and the surveys show no clear indication that this happened
between the project years 1991-1998. In fact, end-user involvement while the project was
being undertaken and the communication they received was shown to get worse as the years
progressed, not better. This is despite the increased emphasis the FRDC felt it was placing
over this period on the importance of communication between research providers and endusers (Peter Dundas Smith, pers. comm., May 2004).

Another important finding from the first survey that warrants discussion is that only 36% of
the industry end-users provided a positive response regarding the extent of their involvement
in projects. Again, this suggests a potential area for improvement, although the results should
be interpreted with caution as not all fisheries projects are conducive to industry participation.
As with the broader end-user consultation discussed above, more industry participation is not
necessarily a benefit as there can be significant costs associated with it.
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It is important to recognize though, that the issue of consultation and communication with
end-users is one of balance. Funding agencies and service providers must assess the benefits
of increased consultation and participation against the possible disadvantages, such as
increased time and administration costs and raised expectations (Davis 1996).

End-user consultation/participation in the research process also requires significant staff time
within the funding agency as well as end-user time and operating funds to attend meetings,
make presentations, provide written submissions, consult with their constituency etc. For this
reason, it is not always a simple case of ‘more is better’ when it comes to consultation and
communication.

The decision on level of stakeholder consultation and communication should be determined
by the extent to which participation in the research process is a means to an end or an end in
itself (Buchy and Hoverman 2000), with the need for more or less stakeholder involvement
being influenced by the fisheries management objectives and the type of research project.
Pomeroy and Douvere (2008) suggest that stakeholder participation is a key ingredient in
achieving ecosystem-based marine management but that genuine empowerment, not just
participation, is required to ensure optimal stakeholder participation which is to be sustained
over time.

The importance of industry stakeholder participation in research is also not new. Harte (2001)
argues that industry participation in research has many benefits and that the benefits go far
beyond the role of providing additional data or funding. In the action research field, Russell
et al. (1987) also argue that participatory research is vital to achieving optimal development
and resource management outcomes.
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The fisheries co-management literature also discusses the need for industry to participate in
the fisheries management process (Symes 1997, Pomeroy & Berkes 1997, Noble
2000).Hernandez and Kempton (2003) for example, concluded that the fisher participation
process aimed at introducing new fishery management measures in Mexico in 1990s,
increased fisher commitment to fisheries rules. In Australia, Jones et al. (2007), were
unambiguous in stating that the benefits of fisher participation in their research were
significant as were the flow-on effects on management. There is also evidence to suggest that
excluding a key group from any participatory process (whether by accident or design) can
lead to that group refusing to accept the outcomes (Glicken 2000).

Johnson et al. (2003) and Jones et al. (2007) are clear as to the significant benefits generated
by involving landholders and fishers in the research process. However, additional start-up
costs as well as overheads associated with ongoing rapport maintenance and communication
must, they argue, be considered. Johnson et al. (2003) also caution that although participatory
processes may hold down research costs, more work is still needed to produce convincing
evidence that research performance depends on involving intended beneficiaries and allowing
them to contribute to determining research agendas.

In the current Australian fisheries research business environment, industry participation is not
simply a matter of being in or out, it is a matter of degree. This can and does vary depending
on how industry views the relevance of the research as well as the nature of the research. For
example, projects that focus on the development of mathematical models are very difficult to
involve the industry in. There are practical limitations to involving end-users (and industry in
particular) in this type of work. However, as was made clear by end-users interviewed during
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one of the case studies in this project, the long standing partnership between the CSIRO (a
key research provider for the NPF) and the NPF industry, demonstrates that this participation
balance can be achieved, although it has only come about through hard work over many
years.

Given the important role that science should play in a fisheries management system (FAO
1995) there is good reason to consider industry participation in the project development
process (not necessarily each and every project) as being at least as important as industry’s
participation in framing fisheries management arrangements. This participation in the project
development process could then extend to the project itself, but only when appropriate. For
example, when it is possible or likely that fisheries research will lead to an outcome resulting
in significant financial disadvantage to fishers, industry participation, regardless of its actual
contribution to the science, becomes a critical part of the project planning and management
equation, particularly as it relates to the implementation of results.

This is at odds with Silver and Campbell (2005) who, after undertaking a participant
observation study of turtle fishermen in the UK’s external Territories in the Caribbean,
concluded that participation, even if well intentioned, may be problematic. The modern
Australian fisheries co-management business environment is very different from that of the
turtle fishery in the Caribbean. Deliberately excluding Australian industry from major
fisheries research and or management initiatives is not likely to result in optimal outcomes for
either the industry or the biophysical environment over the longer-term. This is because
industry will resort to political action which can only frustrate and delay sound, sciencebased, fisheries management decisions.
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The survey results presented in Chapters 2 and 3 suggest that the stakeholder participation
processes used by the FRDC over the first ten years of its operation was less than optimal if
end-users’ opinions on this issue are to be taken as a guide. In this case perception is reality,
for if end-users believed they had not been adequately involved, the research funder and
science provider both have a problem. These results also provide a useful benchmark for
future measurement.

Differences Between Industry and Non Industry Opinions
In survey one, there was no significant relationship between project score, the individual
scores for the composite scales (communication, priority, adoption and overall impression),
and the following variables:
•

the age of the project

•

whether the fishery fell under the jurisdiction of state or territory or federal
governments, and

•

the type of research (wild-catch fisheries, post harvest, resource allocation,
aquaculture etc)

The finding that non-industry end-user opinions of completed projects was more positive than
those from within the fishing industry (mean=78% for non-industry, mean=65% for industry)
is not surprising. Given the harsh reality that the results of research have and will continue to
be used to reduce fishing effort, sometimes amidst great controversy over the meaning of the
science, it is not unexpected that the fishing industry will be more skeptical about the
‘benefits’ of completed research than would government employed fisheries managers.
Nowhere was this more evident than the delays in introducing necessary effort reduction
measures in the NPF. Based on the findings from the case study interviewees, these
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management delays came about because some sectoral interests questioned the legitimacy of
the stock assessment conclusions. They subsequently successfully lobbied parliamentarians in
an effort to delay or reduce the negative impact of the planned management response on their
fishing enterprises.

Effort reduction measures were finally introduced but only after a Senate review and an
independent external review in 2001 of the stock assessment by US-based stock assessment
expert, Dr Richard Deriso (AFMA 2001). However, the findings of survey two, where no
differences between industry and non industry end-user opinions were found when it came to
‘overall project rating’, strongly suggest that the attitude of the fishing industry to research
and its impact on effort levels in the fishery evolved over the period between surveys one and
two. This in turn provides support for the conclusion that the strength of the knowledge base
and the degree to which industry has been involved in its development are key factors in the
acceptance of research projects and the subsequent results.

End-user Opinions – Differences Between Research Types
The results for survey one showing no significant differences between project type and total
project scores or the scores for each of the composite scales, was unexpected. A cursory look
at the data for survey one suggests that certain project types may have scored more highly
than others but when complete, the analysis revealed no statistically significant differences.

These results highlight the importance of a thorough and robust analysis when drawing
quantitative conclusions from this type of data. Large standard deviations and associated
standard errors were responsible for the lack of significant differences between project types
as well as the lack of scoring differences between projects of different age for survey one.
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There was wider variation within project types and age than between them, indicating that
positive evaluations were more heavily influenced by factors within a project, at least for
those projects undertaken during the first half of the 1990s.

Although no differences in responses between project types were identified in survey one,
when a new cohort of projects was evaluated by end-users in survey two, projects in the
fisheries science/management category were more positively evaluated by end-users than the
other category of projects containing aquaculture/other projects. This result could be due to
an evolution or maturing of the R&D prioritisation and development process, particularly
within the wild-catch sector.

MACs and their research sub-committees, fisheries managers and the fishing industry have
all increased their capacity over time to drive the research process associated with target
stock management. The FRABs have also done much to facilitate this (Peter Dundas Smith,
pers. comm., May 2004). Although there is a need for caution when interpreting these results,
given the focus on fisheries science/management projects in the survey and the proportion of
these types of project in the sample, it is reasonable that research capacity improvements over
the period of the 1990s contributed to the more positive evaluations of the wild-catch projects
in survey two in comparison to survey one.

With the maturing of the aquaculture sector and the increase in the use of ‘sub-programs’
over recent years, such as for abalone, rock lobster, and aquatic animal health (FRDC 2007),
it is possible that aquaculture research may close this gap over time.
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Paradoxically, it is the aquaculture sector that saw steady production growth through the
decade of the 1990s yet the opinions of end-users regarding completed projects did not reflect
this performance. Again, this confirms the findings of the correlation analysis reported in
Chapter 5, that end-user opinions are not, on the whole, a reliable predictor of fishery
outcomes.
Whether similar results would be obtained through the use of a more recent cohort of
projects, for example projects undertaken between 2000-2010, is open to speculation. As
discussed above, it is likely that industry sectors will mature and learn from their mistakes,
such as in the Northern Zone Rock Lobster Fishery. Moreover, given the absence of any
fundamental changes to the research planning, funding and management cycle over this
period, the very positive results obtained in this study involving research undertaken over the
decade of the 1990s, would be expected to continue into the present.

6.5 Reasons for Project Success and Failure
The interviewees in the NPF and Queensland case study fisheries expressed mostly positive
responses (83% and 72% respectively) regarding the performance of completed projects. The
South Australian Rock Lobster Fishery case study was not consistent with the results of the
two case studies and the two surveys. Only one of four interviewees provided a majority
positive opinion of the performance of completed projects in that fishery.

The results of the correlation analysis, regression analysis, analysis of variance and interview
results reported in Chapters Two, Three and Four showed that end-users considered research
to have performed well when the following was also achieved:
1. Communication between scientists and end-users was adequate.
2. Research priority was high.
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3. The science was of a high standard.
4. Research results had been incorporated into the fisheries management regime.
5. Positive fisheries outcomes such as improved (relative to no research) target stock
sustainability, production or economic performance has resulted.

In the case of projects that this study identified as being unsuccessful, it was found that one or
more of the following reasons caused, or significantly contributed to the project’s failure:

1. The project’s rationale was either wrong or unachievable to start with, making the
project of lower priority.
2.

Technical/methodological problems meant that results were invalid, raising questions
about scientific quality.

3. The project did not address an area deemed by end-users to be of high priority so
there was little end-user pressure to ensure the adoption of research outputs.
4. Institutional impediments and or ‘political’ issues prevented, or impeded, the adoption
of project.

Erroneous Rationale
There were few examples where project results had not been adopted because the rationale
was wrong or unachievable. One exception was project 1999/354 QFISH Foresight Project a strategic planning and futuring project designed to create a strong coordinated
commitment by all stakeholders to an agreed vision of the fisheries of the future. Interviewees
suggested that this project was overtaken by political developments, hence stalling the project
before any significant results emerged. However, given that the resource allocation debate
within Queensland has always been highly contentious, and therefore politically sensitive, it
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could be argued that a project such as 1999/354 was never going to be successful despite the
laudability of the objectives and the good-will of those involved.

Similarly, project 1995/140 Determining the economic values of King George Whiting and
snapper to recreational anglers and commercial fishers in South Australia, has not resulted
in a significant level of adoption. Although not included in the case-study interview process
as it was separate to the Rock Lobster Fishery, the survey results were clear in that the project
results have not been incorporated into the fisheries management regime.

As is typical of projects that are not well adopted, end-users disagreed as to the cause of
adoption failure for 1995/140. However, the highly contentious and political nature of the
allocation of King George Whiting and Snapper stocks meant that it was unlikely
management decisions would draw heavily on fish ‘values’ calculated using economic
techniques. For this reason, it could be argued that this project also fell in to the category of
one for which the entire rationale was probably wrong, as well as being unachievable, given
the controversial nature of the subject.

Other Research Adoption Impediments
There were also very few examples of projects where technical/methodological problems
meant the results were invalid. One of these few was 1998/132 Distribution, abundance and
population dynamics of beachworms (Onuphidae) in Queensland/NSW and the impact of
commercial and recreational fishing. In this case, a mixture of poor project planning and
supervision and a lack of institutional support combined to the extent that results have not
been adopted. While project planning, supervision by experienced research personnel and
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institutional support are individually important, when all three are less than satisfactory as in
this case, it is extremely unlikely that project results will be adopted.

Institutional impediments, political issues, and low project priority preventing, or impeding,
the adoption process was by far the most common reason encountered for less than optimal
research adoption. In all case studies as well as in the surveys, it was clear that some project
results were simply not adopted, regardless of the scientific validity, due to these ‘other’
factors. This finding is evident in the results of survey one and two, where negative end-user
opinions regarding the theme of project priority comprised 26% and 12 % of respondents
respectively.

The South Australian Lobster case study was different to that of the two other case study
fisheries and also at odds with the findings in Chapter 5 where ‘knowledge base’ and ‘stock
status’ were positively correlated. In many ways, it demonstrates how the mere existence of
research, does not, in itself, mean that a fishery will be managed sustainably, even in absence
of competing recreational/commercial/conservation resource allocation forces such as
experienced in Queensland. Although determining the reasons for the poor performance of
the Northern Zone of the South Australian Rock Lobster Fishery is not within the scope of
this project, the results of the case-study interviews reported in Chapter 4 show that despite
the existence of a high quality scientific knowledge base in the fishery, it continued to
decline.
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6.6 The importance of fisheries research and the need for research performance
evaluation.
As discussed in Chapter 1, Australia’s national wild-catch fisheries production stopped
growing in the 1990s and it is unlikely to grow again over the short-medium term. Wildcatch, with the exception of one or two particular species, will remain static or decline into
the foreseeable future.While aquaculture production growth will continue to supplement a
reducing or static wild-catch, it is unlikely to generate the large production increases
necessary for total national fisheries production to grow significantly (Kearney et al. 2003).

The economic performance of both the wild-catch and aquaculture sectors, are facing similar
or worse constraints than production performance. The increased value of the Australian
dollar over the latter half of the study period together with much higher fuel and input costs,
has put great strain on the financial viability of much of the fishing industry. As a result, the
reduction in the real GVP (as opposed to the nominal value) observed since 1999/2000
(ABARE 2007), may continue as there is little scope for increased production to compensate
for the worsening terms of trade. In this context, it is more important than ever to aim for
increased national fisheries production through increased aquaculture and at the very least, a
stabilisation in the total wild-catch. To achieve this, a continued investment in fisheries
research will be required.

This study has helped quantify the way in which fisheries research has been instrumental in
underpinning Australian fisheries management successes. The contribution of research to
achieving these fisheries outcomes includes generating the political will within fisheries
management agencies and the fishing industry to make hard decisions. These decisions
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usually involve reducing fishing effort in overexploited fisheries, decisions that the casestudy interviews showed would definitely not have been made in the absence of research!

Fishing effort reductions usually result in significant and immediate financial disadvantagefor
some of those in the fishery subject to the additional restrictions, at least over the short-term.
Over the medium to longer-term or for those who escape the immediate impact of the effort
reduction measures, the value of the fishing entitlements and the economic and production
performance of the fishery, may improve. The Northern Prawn Fishery and South Australian
Southern Zone Rock Lobster Fishery are both examples of restructured fisheries resulting in
successful stock rebuilding and improved economic and production performance, relative to
what would have been the case had there been little fisheries science available and no new
management measures introduced.

This study has also shown that the mere existence of research is no guarantee that optimal
fisheries outcomes will ensue or that research results will be incorporated into fisheries
management. There is also some scope for improved research results adoption across the
research portfolio. Similarly, for the communication processes throughout the project life
cycle, communication between end-users, the funding agencies and the research providers,
could be improved.

Projects of very generic nature, basic science projects, or where no direct end-users could be
identified, comprised a very small minority of the projects within the sample for survey one
and they were excluded from survey two. They were also absent from the list of projects
discussed with end-users during the interviews because wise use of time and resources only
allowed for projects of direct relevance to be used as the basis for discussion. Nevertheless,
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the FRDC still funds such projects, including work relating to generic seafood marketing,
human health projects, capacity development, OH&S and broader ecological research
relevant to all fishery sectors. These types of projects are completely unsuited to BCA and are
not suited to obtaining end-user opinions through surveys or interviews such as used in this
study. They are also unlikely to yield an informed and meaningful evaluation simply as a
result of it being extremely difficult to find anyone with sufficient interest to survey or
interview.

Generic and basic science projects within the Australian fisheries research portfolio are still
important and they will still be funded by the FRDC and other agencies. They could be
evaluated through a peer review process not unlike that foreshadowed in the RQF, but with a
mix of academic and industry/government peers, as opposed to a more conventional peer
review arrangement with the resulting narrow focus. Further, some form of quality metrics’
may prove to be informative, if not via the more academic measures proposed for the RQF,
then measures focused on citations in industry media and forums and if possible, measures of
capacity building, skills development, accident avoidance, consumer knowledge etc.
However, all forms of research evaluation comes at a cost and the value of the research has to
be weighed up against the cost to collect and analyze the data required to evaluate it.

During the case study interviews, the question was asked of a general meeting of the
Northern Zone Rock Lobster Association “what would have happened to the Northern Zone
of the South Australian Rock Lobster Fishery had the 13 projects funded by the FRDC
between 1991 and 2003 at a cost of over $2.5 million not been undertaken?” The consensus
response from the meeting was that, if none of the research had been funded, the result would
have been exactly the same – a fishery in decline.
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Drawing conclusions as to what would have happened in a fishery if certain research projects
had not been undertaken will always be open to argument, regardless of any consensus or the
qualifications or experience of the experts drawing these conclusions. However, in the case of
the South Australian Rock Lobster Fishery Northern Zone, the fact that the science was
independently validated as being of high quality and that the fishery appeared to be healthy,
suggests that the response from the meeting of Rock Lobster fishermen, is probably correct.

This conclusion is also supported by the comments made in the case-study interview by a
senior South Australian Government officer working in the fishery, stating that the existence
of high-quality science resulted in a tendency to push the biological limits of the fishery
rather than adopting a more cautious approach.

Despite the South Australian Rock Lobster Fishery example where the fisheries research and
management process failed, research results are used to generate positive fisheries outcomes,
the majority of the time, throughout the majority of Australian fisheries. “Just for the record, I
think the FRDC is doing an excellent job but like all things they can be improved”. This
statement from a David Bateman, one of Queensland’s prominent recreational fishing
representatives and CEO of SUNFISH , sums up the performance of Australian fisheries
research more generally, as the projects used in this study are representative of the national
fisheries research portfolio. That is, the majority of the research is high quality and it has
been and is still is being used by fisheries management to generate positive fishery outcomes.

The public concern with overfishing (Pontecorvo 2008) has been reflected, for at least the last
ten years, in the academic literature. This literature, e.g. (Caddy et al. 1998, Turner et al.

183
1999) warns not only of the generally accepted impacts of over-fishing on target stocks, but
the broader ecological consequences as well. As a result, the over-fishing of target stocks,
concerns with ecological impacts, governance issues, economic performance and the
complexities surrounding the public benefit Vs private benefit debate, all means that marine capture fisheries are now at a crossroad (Quentin-Grafton et al. 2008).

Despite the very real threats to and from wild-capture fisheries, there is reason for optimism
and the contribution of science is critical to this. Previously over-fished populations, both in
Australia and internationally, can and do recover and a new and perhaps more realistic
perspective on what successful fisheries management means, and the likely status of marine
capture fisheries into the future, is now being discussed in the literature (Hilborn et al. 2006,
Hilborn 2007, Branch 2008). However, this reason for optimism and the clear demonstrations
of fisheries management successes would simply not exist if it were not for the availability of
quality fisheries science.

Without this science, it would not be possible to draw any conclusions as to the effectiveness
of past, current or future fisheries management measures – at least within a timeframe useful
to support a fishery. For example, the research showing that the Georges Bank Haddock stock
off New England has almost completely rebuilt from its heavily over-fished state in the early
1990s (Brodziak 2008) or the successful rebuilding of Tiger Prawn stocks in the Australian
Northern Prawn Fishery (BRS 2005) would simply not be available.

We can only speculate as to what state these and countless other fisheries around the world
would currently be in, if quality science demonstrating their status, was not available. It will
become even more important over coming decades to have access to high quality science
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across all the major fisheries if national wild-catch fisheries production has any hope of being
maintained at or near existing levels.

As stated in the FRDCs 2005-2006 Annual Report (FRDC 2005), the demand for fisheries
research is increasing, due largely to the environmental concerns being expressed by the
community and/or governments. At the same time, government funding has reduced due to
the declining GVP and to complicate matters further, a tension exists among stakeholders as
to the relative priority of the various research programs (FRDC 2005). In this business
environment, it is more important than ever to measure the performance of the research
portfolio and ensure that research results are not only implemented, but are seen by end-users
to be implemented.

Based on experience as evidenced by the case study results in the NPF and QLD, a period of
seven years is the minimum time required for the results of a project to be fully implemented
by fisheries management. If the consequences of implementation are likely to have a
significant short or medium term ‘negative’ financial impact on one or more user groups,
then this period could well be longer. However, this still assumes that the project was
regarded by at least some end-users as being of high priority to begin with, the science is
considered to be of a high standard, communication through the project lifecycle is good, and
that the management framework is sufficiently flexible to implement the results. Without
these pre-conditions, research results may not be adopted at all.

This study has revealed for the first time, that various fishery characteristics and one end-user
opinion of research performance, possesses a statistically significant relationship with fishery
outcomes. These include:
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•

longevity of the species being researched (fish age)

•

fisheries management jurisdiction

•

the communication of results, and

•

the scientific knowledge base within a fishery

These results provide a range of new potential indicators to assist research funding agencies
to ‘pick winners’ out of the myriad of research applications received every year, when, due to
budget limitations, only a proportion can ever be funded.

The statistically significant relationship between knowledge base and stock status is a major
finding that supports the rationale for public funding for wild-catch fisheries research. It is
clear that ongoing sustainable production from national fisheries resources, owned in
common and managed by the state, has little hope of being achieved unless there is an
adequate knowledge base to underpin fisheries management. This alone is sufficient reason to
maintain the high standard of fisheries research as has been undertaken throughout the 1990s
and to seek opportunities to improve its performance where possible.

Post project evaluations are important institutional learning mechanisms (Busby 1999) so
their role in improving Australian fisheries research performance, should not be
underestimated. The results of this study shows that surveys and interviews with the endusers of completed fisheries research is a cost-effective, practical and rigorous method of
obtaining their opinions and that these opinions reveal a great deal about the way research
results have been used to make fisheries management decisions.
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Quality fisheries research has long been regarded as having a fundamental role in effective
fisheries management (Kearney 1978). Ward et al. (2000) state that [in relation to regional
fisheries science arrangements] there are few publications evaluating research performance
and that given the importance of research to fisheries management, this is surprising.
Similarly, publications reviewing the performance of Australian fisheries research are
extremely few and given the large amounts spent each year on research, this is also
surprising.

There exists a ‘steady state’ in research whereby budgets cannot keep increasing (Zinman
1994). Fisheries research budgets appear to be no exception to Zinman’s (1994) ‘steady
state’, with reductions in available funds or greatly increased competition for limited funds
(Gray 2000, FRDC 2002). Annual expenditure on fisheries research in 2007/08 by the FRDC
is less in absolute terms ($17.4 million) than in 2000/01 ($17.9 million) (FRDC 2001 and
FRDC 2008). In real terms, i.e. adjusted for inflation, this reduction would be even more
significant.

However, there may be signs that governments are willing to reconsider the position they
have adopted over the last two decades by renewing research efforts in food production
related areas. This is, in part, due to the rapid increase in biofuel demand which has resulted
in a significant increase in world food prices (FAO 2007).

In the context of continued world population growth and increased demand for animal protein
in the rapidly developing economies of China and India, the issue of long-term world food
security now has a new prominence that did not exist, even a few years ago.
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This may mean a renewed interest in allocating additional public funds to fisheries research
in Australia although to date, no increase is evident. The need to do more with less, and in a
context of decreased food security, provides sufficient imperative to measure fisheries
research performance such that its capacity to contribute to positive fishery outcomes, is
optimised.

188
7. CONCLUSIONS

This study has, for the first time in Australia, evaluated the performance of the national
research portfolio which underpins the fisheries managed by all States, the Northern Territory
and the Commonwealth.

There are no published examples nationally or internationally, where there has been a
comprehensive evaluation of the performance of an entire national fisheries research
portfolio. Instead, government funding agencies, the fishing industry and research providers
are left with adhoc project, or species specific evaluations, usually using only BCA as the
performance analysis tool. Although such evaluations have merit and they can provide
valuable information about a specific project’s economic costs and benefits, in the context of
an entire national research portfolio costing in excess of $A50 million annually 1 , a more
comprehensive assessment is required.

This study represents significant progress in this field because it:
- Brings together the largest known dataset of the results and management implications
of completed fisheries projects representing the full spectrum of Australian fisheries:
101 completed projects costing over $A38 million, undertaken throughout the 1990s.
- Uses data on a broad range of fisheries issues from 60 Commonwealth and
State/Northern Territory individual fisheries, species and or groups of species.
- Used two separate surveys of the effectiveness and impacts of these research projects
over a five year period, with 150 responses from leading government and industry
research end-users and experts.

1

See Chapter 1 for discussion of national fisheries research portfolio value
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- Accessed accurate, historical fisheries production (tonnes) and value (GVP) data for
each of the fisheries researched over the period 1990-2006 and undertook a
correlation analysis identifying any changes in production and value with the period
before and after the research was implemented.
- Used authoritative fisheries resource assessments by the Commonwealth
Government’s Bureau of Rural Sciences and State/Northern Territory fisheries
research and management agencies to underpin a correlation analysis involving
existing resource status and its link with completed research and other fishery issues.
- Selected three case-study fisheries for further in-depth investigation of the actual and
perceived value of the research carried out in relevant projects. 21 government and
industry research end-users and fisheries science experts were interviewed in relation
to the 54 relevant projects that had a collective value of $21 million.
- Combined and then analysed the results of the end-user surveys with data on fisheries
outcomes. These outcomes included production and stock status, while project and
fishery characteristics that were likely to impact the outcomes that could be expected
from successful implementation of research results were also identified and included
in the analyses. These analyses identified statistically significant correlations between
several variables that have not previously been identified as predictors of successful
research as perceived by end-users, as well as indentifying predictors and indicators
of fishery outcomes into the future.

The results of this study show that Australian fisheries research undertaken throughout the
decade of the 1990s has played a demonstrably important role in contributing to effective
fisheries management and generating positive fisheries outcomes.
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This perception is demonstrated in surveys one and two, where 86% and 85% respectively, of
all responding end-users expressed positive opinions about the overall performance of
completed fisheries research. Moreover, the case study interviews, although semiquantitative, were consistent with this measurement in that majority of end-users and experts
considered that Australian fisheries research undertaken over the period of the 1990s and into
the current decade, had performed well and had been well adopted by fisheries management.

Noting the failure of the availability of good research to prevent the poor fishery outcomes
observed in the Northern Zone of the South Australian Rock Lobster Fishery (discussed in
Chapters 4 and 6), the political reality of fisheries management means that good science does
not guarantee good management, however, the collective results from this study show that
effective fisheries management is highly unlikely without a quality science base. This
conclusion is endorsed by the statistically significant positive correlation between the fishery
outcome of stock status and knowledge base.

The relationship between the availability of a critical mass of fisheries science and a fishery
with a stock status that is not overfished has often been assumed, but the relationship between
completed fisheries research and subsequent fishery outcomes such as stock status, has
always been nebulous and difficult to measure. The only formal studies used to measure this
relationship have been via fishery or project specific BCAs which, as discussed in Chapter 6,
still rely on the subjective assessment by end-users to generate a principal assumption. This
has meant that until now, the broader conclusions regarding the general relationship between
individual research projects and fisheries outcomes has not been quantified. Additionally, in
this study, the national fisheries research portfolio has been related to collective fishery
outcomes.
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This study has identified the clear positive relationship between knowledge base and stock
status, and even though this relationship is statistically significant it does not prove cause and
effect. Interpreted in conjunction with the case-study interviews, it is argued that the
existence of a fisheries science knowledge base is essential to maximise the opportunity for
sustainable fisheries outcomes over the longer-term.

The importance of a quality knowledge base for a fishery also brings into question the means
by which this knowledge is acquired, maintained and built upon. In the case of Australian
fisheries research, all projects regardless of their funding source usually require some form of
a final report. This may or may not be augmented by publishing in peer-reviewed literature,
but over the course of the 1990s there was no requirement by the FRDC for example, for
project results to be published in referred journals although it is encouraged. External reviews
of final project reports were regularly commissioned by the FRDC and internal peer reviews
of project reports became the norm and standard operating procedure in most fisheries
research agencies over the course of the 1990s (Peter Dundas Smith, pers. comm., May
2004).

It is highly likely that this process assisted in ensuring that the bulk of Australian fisheries
research over the decade of the 1990s, performed well. Indeed, the importance of peer review
and publishing in ensuring the quality and evolution of a fishery knowledge base is
something which needs increased attention.
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Alston et al. (2000), found that during their collective evaluation of nearly 300 BCA studies
undertaken over an approximate 60-year period, that those published in the ‘grey literature’,
showed an average return 16% higher than those reported in a peer-reviewed journal. This
illustrates just how uncritical and probably variable, research evaluations have been in the
past, even when undertaken using standard quantitative techniques such as BCA.

The results of the work by Alston et al. (2000) suggests that BCA not subject to peer review
may somehow be undertaken differently to those which are, and it is reasonable to assume
that this is likely in other areas of research. It also raises the more general question of the
importance of peer review in maintaining research quality and the real value of the research
in influencing social, economic and environmental goals.

There is no suggestion by Alston et al. (2000) that the research published in the ‘grey
literature’ is, in any way, superior (by 16%) to that published in the peer reviewed literature.
To the contrary, it is logical that the process of publishing imparts an additional level of
rigour to a BCA such that the tendency to overstate benefits or use it as a form of
‘advertising’, as discussed by Kingwell (1999), is reduced. Publishing also improves
accessibility and this can only be a good thing for improving the utility of a fishery
knowledge base.

Other results of this study reveal statistically significant relationships between fishery
outcomes and fishery characteristics, project characteristics, as well as end-user opinions, that
provide new and practical tools with which to improve the fisheries research funding,
management and adoption process. They also represent a way forward when it comes to
documenting fisheries research performance.
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The highly significant negative correlation between fish age and stock status for example, is a
finding that is not surprising given the known difficulties, as discussed in the previous
chapter, in managing fish populations of species that are long-lived. However this finding is
one that has, until now, not been documented in an Australian research evaluation context.

Fish age was also negatively correlated with knowledge base as well as three of the four
measures of end-user opinion. This result shows that as a fishery characteristic, the longevity
of the target species subject to the research, is a strong indicator of both the performance of
the project as determined by the opinions of end-users and the assessed stock status.
Therefore, incorporating the two fishery characteristics of knowledge base and fish age into
the assessment of project applications will increase the chances of funding projects in
fisheries that are more likely to be ‘winners’ into the future. It will also maximise the chances
of generating positive end-user opinions about the project. Research funding agencies are
likely to find both these implications, extremely attractive

In contrast, the fish age/stock status finding could be interpreted to mean that the biological
need for research on short-lived species may be less urgent. The rationale for research on
such species is therefore more likely to be an economic one rather than one that impacts on
the long-term conservation status of the species. Therefore fisheries management and
research funding agencies will need to explicitly consider the conflicting tensions between a)
investing in research that is likely to result in successful fishery outcomes and which endusers are more likely to be positive about and b)research that is less likely to achieve this but
which may be critical to the long-term conservation status of a fish population.
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A significant positive correlation between the cost of a project and the overall rating of the
project by end-users, was also identified in this study. Thus, this correlation has an impact
upon the perception of the success of the project independent of its impact on the
sustainability of the fishery. This easily measured project characteristic presents yet another
opportunity to maximise the chances of selecting projects for which end-users will express
positive opinions, prior to committing funding. Improved appreciation of projects may be
able to be achieved through research providers and funding agencies adopting the approach
that one large project will yield superior end-user opinions than several smaller projects with
the same total value. Whether smaller projects could produce more relevant science though,
is not clear.

Another key result of this study is that of the significant positive correlation between the
communication of results and fishery production - the only end-user opinion to posses a
relationship with any of the fishery outcomes. The finding that fisheries in which project
results were well communicated to end-users were also more likely to exhibit superior
production, also has implications for Australian fisheries research planning, funding, and
management.

Until now, the link between fisheries outcomes and specific project performance measures,
such as the effort taken to communicate results, has been nebulous, anecdotal and it has
certainly not been quantified. Again, although not demonstrating cause and effect, the
positive correlation between results communication and production provides the rationale for
an increased emphasis on planning a clear path for the results of completed research to be
made available to end-users. This would appear to include the need for key research
personnel to be available to assist the fisheries management decision-making process.

195

It is acknowledged that this is not always simple as it can be many years, up to 7+ years as in
the NPF case study, after the funding for the project has concluded and the research personnel
have moved on to other projects, that the process of incorporating project results into
fisheries management is complete. So building a post-project results communication strategy
into the project at the planning stage would likely represent improvement. Although the
development of a project extension strategy is not new- for example it has been a requirement
of the FRDC since at least the mid 1990s (FRDC 1995)- there is a need to move beyond
thinking in terms of fixed term project timeframes. Active communication with end-users
such as fisheries managers and industry representatives, well after the project has been
completed, is necessary to ensure that the communication of results, and the positive fisheries
outcomes and end-user opinions likely to flow from this, are maximised.

The results of both surveys and the case studies, show that results communication in
Australian fisheries research is reasonable (58% and 54% positive responses for surveys one
and two respectively), but that improvement is clearly possible. The results of this study
should provide impetus for that improvement. These results also highlight the utility of the
role of end-user opinions, when properly quantified through structured surveys, to be used as
an indicator of project performance.

It has been shown that end-user and expert opinion is an appropriate tool to measure project
performance and that measuring this performance will facilitate an increase in the
understanding of the likely performance of the fishery as a whole, into the future.
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Given the very limited range of tools available to measure research performance, end-user
opinions obtained through structured, quantifiable and repeatable methods are among the best
available ex-post indicators of fisheries research performance. On the other hand, the fishery
characteristics of fish age and knowledge base, given their relationship with fisheries
outcomes, may prove to be reliable and cost effective indicators of likely fisheries research
performance ex-ante, long before funding is committed to a project.

In December 2008 the FRDC Chairman, Peter Neville, stated that “A highlight for 2007-08 is
the addition of the first round of Benefit Cost Analysis undertaken as part of a broad
evaluation program being undertaken by all Rural Research and Development Corporations”.
The fact that a highlight of the year for the largest single funding provider for fisheries
research in the country was the commencement of a research performance evaluation
program, speaks volumes for the critical importance of this subject. It demonstrates the
originality of this study which commenced almost a decade before the importance of formal
performance assessment for an entire research portfolio, was acknowledged within
Australia’s fisheries R&D sector.

This study has provided answers to many of the questions clouding Australian fisheries
research performance throughout the 1990s. It has not only described areas in need of
improvement but it has also identified how the necessary improvements might be achieved. It
has established a sound basis for ongoing work in this field through providing a benchmark
of historical performance. In doing so it has developed original processes to measure research
performance in such a way that comparisons can in future, be quantified.
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Appendix 2.

List of completed projects and the ‘fishery’ each project was deemed to most
directly relate.

Project
Number
1989/033

Project Title (Abbreviated)
Barramundi stock definition & allocation

Fishery(s), species or species groups
relevant to project
Northern Territory Barramundi

1991/017

Trophodynamics in SE Trawl deep water
stocks
Allocation of NW finfish

Commonwealth South East Trawl and
SESS Commonwealth Trawl sector
WA Emperors and Tropical Snappers

Evaluation of hatchery production of
scallop Pecten fumatas
Abundance of eastern rock lobster in
NSW
Stock structure and species ID in oreo
dories
Ageing oreo dory using radiometric
analysis
Direct estimation of age & growth of SBT

All states scallop aquaculture. No Data

1991/028
1991/053
1992/014
1992/024
1992/041
1992/042
1992/044
1992/045
1992/051
1992/054
1992/062
1992/063

1992/066
1992/075
1992/079
1992/119
1992/145
1992/147
1993/050
1993/061

NSW Rock Lobster
Commonwealth Oreo Dories.
Commonwealth Oreo Dories
Commonwealth Southern Bluefin Tuna

Shallow habitats as nursery areas in
temperate waters
Role of coastal nursery habitat in NPF
productivity
Reproductive performance of captive &
wild prawn broodstock
Predictive carrying capacity modelling for
Tasmanian oysters
Snapper grow out in sea cages

Victoria Bream, Garfish, Snapper,
prawns, King George Whiting
Commonwealth Northern Prawn Fishery

Aquaculture diet development
subprogram - dietary requirements and
optimal feeding practices for Barramundi
National diagnostic tests for EHNV

All states Barramundi aquaculture

Effect of diet & environment on prawn
flavour
Interaction between trawling & other
fisheries
Production technology for redclaw
crayfish
Biology and harvest of tropical fishes in
QLD Gulf of Carpentaria gillnet fisheries
Stock assessment and recruitment in WA
pearl oyster fishery
Leeuwin index pelagic recruitment
strength relationship
Investigating school and gummy shark
nursery areas

QLD prawn aquaculture total

QLD prawn aquaculture total
Tasmanian oyster aquaculture
NSW Snapper aquaculture

NSW, Vic Trout aquaculture

NSW offshore trawl species
QLD Redclaw Crayfish aquaculture
Qld Gulf of Carpentaria Inshore Finfish
Fishery
WA Pearl aquaculture (GVP only)
WA Australian Salmon
Commonwealth School and Gummy
Shark
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1993/063
1993/064
1993/067
1993/074
1993/079
1993/080
1993/083
1993/090.02
1993/091
1993/096
1993/102
1993/126
1993/179
1993/190
1993/200
1993/221
1993/233
1993/234
1993/238
1993/240
1993/249

1994/005
1994/027
1994/032

1994/041
1994/053

Developing industry monitoring for
school and gummy sharks
Stock structure and species ID of school
and gummy sharks
Stock assessment of large coastal &
demersal sharks
Assessment of the fishery for snapper in
QLD and NSW
Australian salmon and herring
assessment
Economic assessment of reallocating
salmon & herring to anglers
Impact of haul nets and line fishing on
juvenile KGW survival
Testing age pigment on Western rock
lobster of known age

Commonwealth School and Gummy
Shark
Commonwealth School and Gummy
Shark
WA sharks total

Fishery independent spawning stock
assessment - western rock lobster
Southern shark tagging project

WA Rock Lobster

Interactions between the abalone fishery
and sea urchins in NSW
Developing cost effective atlantic salmon
feeds
Trawl design effects on bycatch &
benthos
Increasing marketability of northern shark
by eliminating tough flesh
Seafood market trends in Korea
Pilot program to manage Tasmania's sea
urchin resource
Optimised distribution of feed in salmon
cages
Culture of greenback flounder under
grow out conditions
Harvest strategy evaluation for fisheries
at different economic risk levels
Desk top evaluation of LIDAR for
demersal fish biomass assessment
Resource allocation quantification in SA
marine scale fishery
Feasibility of enhancing and rehabilitating
abalone stocks by larval re-seeding
NSW inland commercial fisheries analysis
Effects of seasonal and interannual
variability of the ocean environment on
recruitment to fisheries off WA
Restoration of estuarine fisheries habitat
Impact of offshore angling in NSW
&impact on commercial fishing

Qld and NSW Snapper
WA Australian Salmon and Herring
WA Australian Salmon and Herring
SA King George Whiting
WA Rock Lobster

Commonwealth School and Gummy
Shark
NSW Abalone
Tasmanian Atlantic Salmon
Commonwealth Northern Prawn Fishery
Northern Territory shark
N/A
Tasmanian Sea Urchin
Tasmanian Atlantic Salmon
Tasmanian Greenback Flounder No
Data
N/A
Commonwealth Orange Roughy In
SESS Commonwealth Trawl
SA total finfish production minus
Pilchards (Australian Sardine) and
Callop.
SA Abalone
NSW inland fishery including Murray
Cod & Yellowbelly (limited data)
WA Rock Lobster, scallop, Australian
Salmon, Pilchard and shark
NSW combined estuary species
NSW Ocean commercial and
recreational species including Kingfish,
Snapper, Mulloway, Rubberlip Morwong,
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1994/055

Regional larval fish archives

Australian Salmon, Silver Trevally, Jack
Mackerel
N/A

1994/057

Training for fisheries management

N/A

1994/119

Quality and safety in marine finfish
products
Seafood value adding through application
of drying techniques
Biology of pilchards in SA waters

N/A

Impact of environmental factors and new
technology on the NPF
Rock lobster autopsy study

Commonwealth Northern Prawn Fishery

International environmental instruments
& effects on the fishing industry
Age composition of ling catches

N/A

1994/123
1994/126
1994/128
1994/134.07
1994/135
1994/148
1994/154
1994/156
1994/168
1995/014

1995/016
1995/017

1995/041

1995/058

1995/066
1995/077
1995/085
1995/095
1995/103
1995/115

Evaluating non trawl harvest methods for
red snapper in northern Australia
QX disease of Sydney rock oyster on the
NSW central coast
SA snapper stock ID and discrimination
using molecular genetics
Indices of recruitment and effective
spawning for tiger prawns stocks in the
NPF
Impact of changed fishing patterns in
JBG on red legged banana prawn
Condition and its assessment in the
southern rock lobster (Jasus edwardsii).
Assessment of condition indices and
moult staging techniques.
Growth of pearl oysters in the southern
and northern areas of the pearl oyster
fishery and examination of environmental
influences on recruitment to the pearl
oyster stock
Seamount fauna off southern Tasmania:
impacts of trawling; conservation and role
within the fishery ecosystem
Optimal trapping techniques to control
pacific seastars on marine leases
Code of practice for the yabby industry
Algal bloom monitoring buoy
development for Australian aquaculture
Techniques for spawning and larval
rearing WA dhufish
Drop out rate from hauling gill nets in the
southern shark fishery
Economic study of Victorian rock lobster

N/A
SA Pilchards (Australian sardine)

WA Rock Lobster

Commonwealth Pink Ling in SESS trawl
sector and South East Trawl
Northern territory Red Snapper
NSW Oyster aquaculture
SA Snapper
Commonwealth Northern Prawn
Fishery
Commonwealth Northern Prawn
Fishery
SA Rock Lobster

WA Pearl production (GVP only)

Commonwealth Orange Roughy

N/A
All states Yabby aquaculture
Tasmania aquaculture total
No Data
Commonwealth School and Gummy
shark
Victorian Rock Lobster
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1995/140

1995/142
1995/175
1996/102

1996/108

1996/158
1996/161
1996/254.02
1996/323

1996/382
1996/383
1997/113

1997/125
1997/203
1998/113

1998/120

Determining the economic values of King
George Whiting and snapper to
recreational anglers and commercial
fishers in South Australia
New product development from low
value species
Strategic Plan for NSW oyster R&D

SA King George Whiting & Snapper

Development of an environmentrecruitment model for black bream as a
case study for estuarine fisheries
management
Fishery independent survey of the
breeding stock and migration of the
western rock lobster
Towards sustainable use of NT fishery
resources
Assessment of the licensed recreational
fishery of Tasmania (phase2)
Transfer of by-catch reduction technology
to South Australian Prawn Fisheries
Application of an in-vitro tissue culture
assay for the determination of paralytic
shellfish poison (Saxitoxin family) and
comparison to the standard mouse
bioassay and HPLC assay
FINS case study Wallis Lake Fishermens
Cooperative
Study of mercury in sharks

Vic Bream

Residence times, exchange rates,
migration patterns and behaviour of black
marlin in the NW coral sea: a pilot study
to evaluate interaction between
recreational and commercial sectors in
Area E.
Description of the biology and an
assessment of the silver trevally off NSW
Fish use of sub tropical saltmarsh habitat
Developing techniques to estimate the
age of bigeye tuna and broadbill
swordfish off eastern Australia: a pilot
project
Recreational assessment of Morton Bay
Blue swimmer crab

N/A
NSW oyster aquaculture

WA Rock Lobster

Northern Territory wild-catch total
N/A
SA prawn total
SA, NSW, Tas oyster aquaculture

NSW estuary species
All states & Commonwealth sharks
No Data

NSW Silver Trevally
NSW estuary species combined
Commonwealth billfish and Bigeye Tuna

QLD Blue Swimmer Crab
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Appendix 3

Method for allocating a ‘fishery’ to each completed project
It is acknowledged at the outset that a key consideration when allocating a ‘fishery’ to
each project was the extent to which data on annual ‘production’, ‘value’ and ‘stock
status’ data for specific species was available. Although it could be argued that some
projects were relevant to more species than were finally included in the project’s
allocated ‘fishery’, if the species annual production, value and or stock status data
were not available, the addition of these species would not improve the data available
for analysis.

The main data source used for production and value was the Australian Fisheries
Statistics (AFS) ABARE (1992, 1995, 1997, 2000, 2003, 2006 & 2007)
When data specific to a species or ‘fishery’ was not available through the AFS, other
sources were used. These sources included the BRS Fishery Status Reports (2007)
and State Government sources such as the relevant state fishery agency submissions
to the Commonwealth Department of the Environment, Water, Heritage and the Arts
(DEWHA) and its predecessors on ecological sustainability, as required by the EPBC
Act to obtain export approval. The fisheries where production or value data were
collected using sources other than ABARE’s AFS included (Kailola et al 1993) and
(BRS 2007) as well as sources outlined in Table 23.

It was noted there were inconsistencies between the fisheries data for the same years
of production between earlier and later AFS reports. Where possible, the later
production and value figures were used and the earlier ones updated, as it was
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assumed that over the succeeding 12 months updated information was made available
to ABARE who then published it in subsequent AFS reports. If inconsistencies were
identified between State government data reporting and the ABARE data, in order to
maintain consistency between fisheries across multiple jurisdictions, the ABARE data
were used.

The fishery types represented among the 60 separate fisheries allocated to one or
more of the 87 projects included:
- Single species in a single jurisdiction
- Multiple species in a single jurisdiction
- Single or multiple species across more than one jurisdiction

An example of a single species, single jurisdiction project is 1998/120 Recreational
assessment of Moreton Bay blue swimmer crab. This project was deemed to be most
directly relevant to the blue swimmer crab pot fishery in the fishery management
jurisdiction of Queensland.

An example of multiple species in a single jurisdiction project is 1994/053 Impact of
offshore angling in NSW and its impact on commercial fishing. This project was
deemed to be relevant to seven principle species in NSW offshore waters targeted by
both recreational and commercial fishers and for which good production, value and
stock status data, were available.
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An example of a multiple species, multiple jurisdiction project is 1996/383 Study of
mercury in sharks. This project was deemed to be relevant to shark fisheries across all
States, the NT and the Commonwealth.

In cases where projects were of a more generic nature and the target fishery was not
explicitly stated in the project agreement, but not so generic as to be unable to allocate
it a fishery, a decision was made after reading the project agreement and the final
report , or it’s summary. A judgement was then made as to which fishery was of the
most direct relevance. For example, project 1997/203 Fish use of sub tropical
saltmarsh habitat was deemed to be most directly relevant to species dependant on
estuaries in the fishery management jurisdiction of NSW, although the project
agreement was not explicit in this regard.

