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In the Wet Tropics Cluster (WTC) region of the 
Australian Government’s Regional NRM Planning for 
Climate Change Program, a partnership “Knowledge to 
manage land and sea: a framework for the future” has 
been established to support uptake of climate science 
into NRM regional plans. The partnership engages the 
Torres Strait Regional Authority, Cape York NRM, 
Terrain NRM, Reef Catchments NRM, James Cook 
University (JCU) and the CSIRO. Our approach to 
facilitate knowledge uptake is delivered through a 
Brokering Hub, a co-research cycle for knowledge 
integration and co-production, and employment of a 
Knowledge Broker. Our report documents the 
implementation of participatory monitoring and 
evaluation into Wet Tropics Cluster NRM plans and 
processes, through this WTC partnership. 
 
Our report is presented as four chapters.  In the first, 
we review the relevant literature on ‘transdisiplinarity’ 
and its application to natural resource and 
environmental management.  We then examine co-
reflection and evaluation frameworks for assessing the 
efficacy of collaboration among project participant 
groups across the researcher, funder and end-user 
domains in NRM.  Specifically, we have chosen a co-
reflection and evaluation framework developed by 
Campbell et al. (2015) for application to our study. 
 
In Chapter 2, we describe our research method, which 
involved a workshop with professional staff from Reef 
Catchments and Cape York Natural Resource 
Management, researchers from JCU and CSIRO, and the 
funder.  Participants developed a co-reflection 
framework and benchmark for the research component 
(Stream 2), based on the co-reflection and evaluation 
framework.  Each of the accountabilities from the 
Campbell et al. (2015) framework were reviewed by the 
group and a project relevant definition developed.  
These definitions guided the group’s benchmarking 
process.  An online survey based on the adapted 
framework was then sent to all steering committee 
(hereafter the ‘Brokering Hub’) members who were 
asked to assess the performance of each of the three 
domains (researcher, NRM, and funder) against the 16 
accountabilities. 
 

Our results are presented in Chapter 3.  The 
benchmarking process across the sixteen 
accountabilities has allowed participants from all three 
domains to voice their expectations of their own and 
others’ contributions to the WTC project. Overall the 
collective view of the three domains is that each has 
performed well.  While this is a commendable result for 
the Brokering Hub, it has also been acknowledged that 
these results have occurred from a ‘learning-by-doing’ 
process. Our results reaffirm the major goal of our 
research project to provide coordinated knowledge and 
data about climate change to support medium-term 
WTC regional NRM and land-use planning. 
 
In our final chapter we discuss our results in the context 
of the literature and broader objectives of our research 
approach. We conclude that the collaborative process 
established through the Brokering Hub and in research 
project was essential to establishing a shared goal 
among the diverse groups in each domain.  The 
knowledge broker had a key role in establishing a 
platform for shared purpose through the project and in 
driving and maintaining a common project objective 
between the research, NRM and funding agency.   
 
 
Stephen M. Turton and Petina L. Pert 

 

 

Source: Nadine Marshall (CSIRO) 
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In the Wet Tropics Cluster (WTC) region of the 
Australian Government’s Regional NRM Planning for 
Climate Change Program, a partnership “Knowledge to 
manage land and sea: a framework for the future” has 
been established to support uptake of climate science 
into regional NRM plans.  The partnership engages the 
Torres Strait Regional Authority, Cape York NRM, 
Terrain NRM, Reef Catchments NRM, James Cook 
University (JCU) and the CSIRO. The objectives of our 
project are: 

 To undertake research to synthesize and 
model climate change impacts and adaptation 
responses for priority issues, identified by the 
Wet Tropics Cluster including: biodiversity 
shifts, rural and Indigenous community 
responses, extreme events in particular 
cyclones, coastal development, weeds, feral 
animals and fire; 

 To identify best no regrets solutions for the 
Wet Tropics Cluster and the most effective and 
influential mechanisms for integrating these 
into the NRM planning and investment 
strategy development process; 

 To provide targeted new knowledge 
generation and delivery of identified priority 
information gaps; 

 To develop user-friendly decision making tools 
that support stakeholder engagement and 
education; 

 To support workshops and other participatory 
processes for training and information sharing 
and advice; and 

 To use information to develop a framework for 
incorporating on-going knowledge for adaptive 
management of terrestrial and marine 
environments as socio-ecological systems 
beyond the time-frame of this project. 

 
The major outcome of the Stream 2 project will be the 
provision of coordinated knowledge and data about 
climate-change to support medium-term Wet Tropics 

Cluster regional NRM and land-use planning. The 
project design provides for seamless movement 
between the science delivery (Stream 1) and the NRM 
planning (Stream 2) through an adaptive pathways co-
design cycle that brings together the strengths of the 
risk-based approaches with those of adaptation 
planning (Bohnet et al., 2013). 
 
The main aim of this report is to evaluate the uptake of 
climate change adaptation pathways and opportunities 
into Wet Tropics Cluster NRM plans, through this WTC 
partnership. We have undertaken a detailed analysis of 
this knowledge and data uptake process using a co-
reflection and evaluation framework (Campbell et al., 
2015). We are particularly interested in evaluating a 
number of co-design stages and activities in our project 
that were designed to deliver a range of outcomes for 
the NRM organisations, including: 

 Improved quality and accessibility of relevant 
information on climate change impacts and 
interactions with other stressors; 

 Improved information on biodiversity impacts 
and carbon sequestration opportunities within 
landscapes; 

 Integration of local and Indigenous knowledge 
into understanding about climate change 
impacts; 

 Integration of local and Indigenous knowledge 
and experience into understanding about 
climate change costs and opportunities and 
potential adaptation responses; 

 Facilitation of a prioritised and integrated 
science-local-Indigenous knowledge platform 
to support medium-term regional NRM and 
land use planning; 

 Improved capacity of the WTC regional NRM 
organisations for climate adaptation; 

 Improved capacity of the WTC regional NRM 
organisations to monitor and evaluate climate 
adaptation; and 

 Improved community wellbeing. 

1. Introduction 

Pert, P.L., Lyons, I. and Turton, S.M.  

A critical factor underpinning the success of climate change planning for Natural Resource 

Management (NRM) organisations is their uptake of new knowledge in ways that enable end-users 

to learn and adapt decisions accordingly (Armitage et al., 2008). 
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Society faces complex socio-ecological challenges, like 
climate change adaptation, food, energy and water 
security, that increasingly require us to find new ways 
of working together to generate new knowledge and 
negotiate choices that manifest in decisions and actions 
(Lang et al., 2012).  These issues are inherently complex 
because of the scales at which they occur and are 
experienced at, the multiple values and perspectives 
invested in issues, as well as the technical complexity 
and uncertainty in making sense of and in defining 
action (Campbell et al., 2015).  Complex, cross-sectoral, 
socio-ecological issues require an integrated approach 
across scientific disciplines (interdisciplinarity) and 
other sources of knowledge in society 
(transdisciplinarity). In response to these challenges, 
funders have increased their investment from expert 
based approaches to participatory and inclusive 
paradigms including transdisciplinarity (Cundill et al., 
2005).   
 
Transdisciplinary research represents a new 
relationship between science and society.  
Transdisciplinarity, as distinguished from 
multidisciplinarity and interdisciplinarity, requires that 
researchers invent new science together by exploring 
research questions at the intersection of their 
respective fields, conducting joint research projects and 
“developing methodologies that can be used to re-
integrate knowledge (Gray, 2008). Transdisciplinary 
research can be conducted by collaborative teams with 
members from different scientific disciplines and non-
scientific professions (e.g., planners, practitioners and 
policy makers). Alternatively, transdisciplinary research 
can be conducted by individual scientists who become 
integrative in their disciplinary approach to research.  
 
Key characteristics of transdisciplinarity are its focus on 
real world issues, research that transcends and 
integrates discipline paradigms, strong involvement of 
non-scientists and co-development of knowledge 
(Hadorn et al., 2008; Roux et al., 2010).  Support for it is 
based on the precepts that involvement from multiple 
communities of knowledge will ensure that relevant 
knowledge from all disciplines and community groups 
are incorporated; and that collaboration between 
researchers, policy makers and end-users increases the 

likelihood of ownership, legitimacy and accountability 
for the issue and solutions among partners (Hadorn et 
al., 2006; Lang et al., 2012; Spangenberg, 2011).   
 
At its core, transdisciplinarity is the co-construction of 
knowledge between science, policy, planning and 
practice to solve complex context driven problems 
(Klein, 2004)  Establishing alignment of purpose, 
coordinated action of heterogeneous participant groups 
and cooperation in the core of the research team 
require strong co-learning and reflective processes.  The 
collaborative research process consists of three 
conceptual iterative phases:  

 Collaborative framing of an issue and building 
of a team that defines the pathway of the 
problem and solution.     

 Co-production of a solution and knowledge in 
integrative research.  A key component of this 
phase is adoption of appropriate roles of 
project partners, and application and 
adaptation of integrative research methods 
and approaches for the generation and 
integration of knowledge.  Co-reflection and 
learning are particularly important in the 
second phase of the research. 

 Re-integrating knowledge into practice in 
science and society.  Joint learning through 
discourse and reflexive discussions between 
partners is critical in this phase of 
transdisciplinary research (Guimaraes et al., 
2015; Hadorn et al., 2008; Lang et al., 2012). 
 

Campbell et al. (2015) posit that researchers and end-
users are active co-contributors of knowledge products 
and that deep end-user engagement is especially 
important in the beginning of the project to assist 
researchers to develop a strong understanding of the 
end-users’ context and to develop in the end-users an 
understanding of the relevance of the research to this 
context.   
 
Mutual learning through close collaboration between 
researchers and end-users/stakeholders in problem 
definition, development of options and communication 
and adoption of project outputs is an important sought-
after outcome of transdisciplinary research (Roux et al., 
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2011).  However acknowledgement and recognition of 
the contributions of co-learning through 
transdisciplinary projects has been limited despite its 
application over several decades (Roux et al., 2010).  A 
key reason for this is that project evaluations are often 
designed to address externally defined objectives and 
at the end of a research project where it rarely provides 
opportunity for the incorporation of learning into a 
project where much of that information remains locked 
away in reports. Hence, novel self-evaluation processes 
are needed to support learning and adaptation among 
participant groups through the course of a project 
(Roux et al., 2011).  Self-evaluation is particularly critical 
as it is the science of practice – data collection to 
determine what worked well, what did not and in what 
context.  Evaluation must be planned and resourced 
and careful documentation of every aspect of the 
project is required. This process is not currently always 
fully applied and, where it is implemented, is often 
done on personal time and rarely across the partners in 
a research project. Evaluation is best planned and 
designed at the inception of a body or platform of work 
to set up the overarching integrated framework, and 
the structure or machinery of the evaluation.  However, 
it still should be possible to gain good insights through 
post-hoc evaluation across projects that did not 
incorporate the process originally.   

1.1  Co-reflection and 
evaluation frameworks 
Roux et al. (2010) developed a co-reflection framework 
to foster learning across the funder, researcher and 
end-user research partnership and embed learning for 
adaptation from each of these groups in the research 
project.  Their framework guides learning and 
collaboration among project participants to develop 
shared understanding of joint accountability and reflect 
collectively on the project partnership’s performance 
against agreed indicators of accountability.  The design 
of the framework is based on a highly participatory 
process of developing the accountability criteria and 
scales of assessment together and collective decision 
making to adapt through the course of a research 
project. Importantly their work recognises that groups 

bring different perspectives, values and reward 
structures to a program and that different expectations 
must be addressed to accomplish the program goal of 
translating knowledge into relevant action. This means 
that learning and adaptation for each domain are 
embedded in the partnership. 
 
A key feature of collaborative research programs is the 
joint accountabilities each partner has to the 
knowledge partnership (Campbell et al., 2015; Roux et 
al., 2011).  These accountabilities are often assumed or 
partly discussed but not explicitly addressed in the co-
learning and adaptation process.  This includes the 
different nuanced perspectives on success each 
participant group brings to the research program.  
Effective transdisciplinary research needs to deliver 
results to the different perspectives and to the 
combined efforts of each domain to address the issues 
faced by that society (Roux et al., 2011). 
Campbell et al. (2015) applied and adapted the Roux et 
al. (2010) framework to the Australian context in a 
workshop and survey to reflect on the achievements of 
the National Environmental Research Program (NERP) 
and its precursor Commonwealth Environmental 
Research Facilities (CERF).  Researchers, funders and 
end-users/stakeholders from both programs 
participated in the work. The Campbell et al. (2015) 
framework differs from the Roux et al. (2010) 
framework in that the former identifies joint 
accountabilities across the researcher, funder and end-
user domains and a weighted system that 
acknowledges varying levels of responsibility.  While 
their method was originally developed for the program 
level, we believe the approach is scalable to the project 
level to suit our circumstances. 
 
The Campbell et al. (2015) framework has 16 
accountabilities and uses a simple three level scoring of 
1,2, and 3 to assign the degree of responsibility for each 
domain.  The scores provide weighted accountabilities 
that differentiate responsibilities across the three 
domains.  The research domain accountabilities, for 
example, emphasise research excellence, organisational 
research capacity, leadership, scientific competence, 
discourse, and flexibility.  Figure 1.1 below depicts the 
benchmark rating for funders in the NERP and CERF 
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programs.  The same accountabilities are used for 
researcher and end-use, each assigned its unique 
agreed level of responsibility.    
 

Here, we adapted the Campbell et al. (2015) framework 
to develop a co-reflection process across the three 
domains of the Wet Tropics NRM Cluster Stream 2 
project.  This framework was chosen for the following 
reasons: 

 It explicitly acknowledges the shared 
responsibility of funders, researchers and end-
users in the generation of knowledge; 

 The accountabilities reflect Australian 
experience in collaborative environmental 
research programs; 

 A significant level of experience from the three 
domains of research, funders and end-
users/stakeholders was drawn on to develop 
the framework; and 

 The simplified scoring system and reflection 
process that supports cross and within domain 
evaluation and that is easily adapted to specific 
project context. 

 
Roux et al. (2011) develop what they term a ‘wish list’ 
of the features of trandisciplinarity and divided these 
among the funder, researcher and end-user who would 
take carriage for the realisation of each other’s 
accountability.  The framework has been designed for 
co-reflection by the transdisciplinary team.   
The Campbell et al. (2015) accountabilities framework 
was adopted as a guide to reflect on the type of 
activities implemented in the project and its 
achievements.  Roux et al. (2011) advocate a co-
reflection workshop involving all parties of a 
collaborative research program at the beginning and 
throughout the program.  In this case, the workshop 
was held toward the end of the project.   
 

 

 

Figure 1.1 Benchmark rating for funders in the NERP and CERF programs.  The same accountabilities are used for researcher and 
end-use, each assigned its unique agreed level of responsibility (Source:(Campbell et al., 2015)).  
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A workshop was organised to review the Roux et al. 
(2010) and Campbell et al. (2015) framework with the 
aim to develop a project specific co-reflection 
framework.  Both articles and a summary of both were 
sent out to Brokering Hub members a month before the 
workshop.  The workshop was held with staff from Reef 
Catchments and Cape York Natural Resource 
Management, researchers from JCU and CSIRO, and the 
funder.  Participants developed a co-reflection 
framework and benchmark for Stream 2, based on the 
Campbell et al. (2015) work.  Each of the 
accountabilities from Campbell et al. (2015) was 
reviewed and a project relevant definition developed.  
These definitions guided the group’s benchmarking 
process.  An online survey based on the adapted 
framework was sent to all hub members who were 
asked to assess the performance of each domain 
against the 16 accountabilities (Appendix B).  
 
A selection of nine accountabilities was chosen from 
the list of 16, after completion of the online survey.  
The nine accountabilities chosen closely aligned with 
Stream 2 goals and will be used to guide future 
reflections.     
 
Members of the research and NRM groups were then 
contacted directly by telephone to provide further 
comments on their assessment of the eight selected 
accountabilities.  Participants were asked: 

 What were the reasons for the rating you gave 

for the ‘accountability’? 

 Please provide an example of where this level 

of performance occurred? 

 What could have been done better? 

 What would it take to give a Very Good or 

Excellent assessment? 

These answers are provided in the results below, with 
general comments provided from the survey.   
In total 15 responses were received.  Research 
consisted of 53% (n=8) of respondents, NRM 40% (n=6), 
and Funder 7% (n=1).  These are small numbers for a 
small group.  Greater discussion and understanding of 
what each of the accountabilities means, and how each 
domain contributes, will be necessary to further 
strengthen other co-reflection processes for the co-
generation of knowledge through the hub joint project. 
 

 

2. Method 

Lyons, I., Pert, P.L., Turton, S., and Moran, C. 

The exchange of information among researchers, resource managers, and decision makers, has 

long been recognized as a critical need in natural resource management. However, approaches to 

such knowledge exchange have long been dominated by an “information deficit” approach that 

assumes the goal is to transfer knowledge from those who perceived as having it (often scientists) 

and others who don’t. The interactive model shifts the focus to the diverse knowledges' that are 

held by all parties and the processes of interaction that can support knowledge-sharing and 

integration to enable mutual goals to be reached. 
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The majority of the accountabilities established by the 
group are the same as Campbell et al. (2015); a few 
were combined and a new accountability –innovation - 
was identified in the NRM end-user domain.  The 
definitions developed by the group are however unique 
to the Brokering Hub of Wet Tropics NRM Cluster 
Stream 2 (as outlined in (Bohnet et al., 2013)).   

3.1 Defining the 
accountabilities and the 
benchmarks 
The 16 accountabilities range from project 
management activities, to engagement that supports 
common understanding, the capacity to pick up and 
respond to signals, innovation and research capability 
(See Appendix A).  A similar scoring system to Campbell 
et al. (2015) was adopted for the benchmarks of the 
accountabilities in the project framework:  

 Critical (3) – the particular accountability is 

critical to the role of the domain in this project 

 Very important (2) - the particular 

accountability is very important to the role of 

the domain in this project 

 Important (1) – the particular accountability is 

important to the role of the domain in this 

project. 

The benchmarking process across the sixteen 
accountabilities allowed participants from all three 
domains to voice their expectations of their own and 
others’ contributions to the project.  It came to light 
that a three-way assessment across the three domains 
would not be possible, particularly between the 
NRM/end-user and the funder because funding support 
for the NRM projects was delivered by a different 

section (formerly a different Department).  The distant 
link between the NRM domain and funder domains 
does not necessarily reflect the importance of this 
relationship, where performance is assessed by impact 
on the ground.  There is greater opportunity and scope 
to reflect and assess performance across the researcher 
and end-user domains.  This reflects the project design 
where the research domain has greater interaction with 
their funder, while the NRM domain interacted with 
theirs.  
 
The eight accountabilities that relate directly to Stream 
2 goals and their benchmark ratings are presented in 
Table 3.1 below. An additional accountability – 
‘Innovation’ has been added as it was seen as important 
to the knowledge uptake process between NRM and 
NRM community groups.  This selection of nine will be 
used for a further stage of co-reflection in the Brokering 
Hub. 
 
Some of the differences that were discussed across the 
domains during benchmarking highlighted some of the 
assumptions of working together within and across 
domains and variance to the assessments in Campbell 
et al. (2015).  These included: 

 Adaptive learning and decision making – To 

set realistic assumptions for the funding 

agency, that flexibility is possible within the 

bounds of the program.  Knowledge and 

learning from previous programs informs 

future projects. 

 Shared goals - Negotiation of shared goals 

between research and NRM occurs within the 

bounds of the funder’s contract and 

government goals.  

 Discourse – It’s unrealistic to expect the same 

level of performance from all three domains.  

3. Results 

Lyons, I., Moran, C., Turton, S. M., and Pert, P.L. 
 

Interactions among the science team, NRM partners and the Knowledge Broker have varied among 
NRM organisations, tailored to meet their specific needs and requests.  Scientist-practitioner 
interactions have included: joint participatory workshop design and delivery, science and 
practitioner teams working closely together to co-produce knowledge products, and more informal 
dialogues developing advice, referral and exchange of information and ideas.  Knowledge brokering 
through the Hub, and the role of the Knowledge Broker, have been key to all these activities. 
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Discourse throughout the program is critical 

for the NRM and research domains.  For 

Stream 2, discourse with the funder occurs in 

general business, at Milestone reporting 

points, during annual meetings and was 

particularly important at the beginning of the 

project to establish common understanding of 

project outcomes.    

 Multiple knowledge sharing – The overall 

project aim is to deliver outcomes to NRM 

partners, which requiring a strong knowledge 

partnership with research, less so with the 

funder.   

 Relevance - This is critical to all three domains.  

The expectation in the project is that research 

will be relevant to the NRM groups and that 

the NRM domain therefore drives the direction 

to embed science knowledge into 

communities.  The funder domain has the 

ability to influence the outputs and provide 

balance in the delivery of outputs. 

 Research excellence - NRM and researchers 

need to be co-researchers in the development 

and delivery of knowledge products, but the 

research domain is expected to bear greatest 

responsibility for the scientific rigour of project 

outputs. 

 Innovation – NRM’s have greater scope than 

either the research or funder domains to 

innovate and to explore ideas outside the 

‘box’.   

 Project management – The funder has 

adapted expectations (e.g., contract 

deliverables) over the course of the project.  

Participants also recognised during the discussion that 
other accountabilities such as professional project 
management are core roles of the funder, however it’s 
other role in brokering and sharing knowledge - primary 
qualities that are more valued - are less well-
recognised.  The funder has a strong interest to 
understand where research effort has worked and 
weakness.   
 

While it is recognised that the research and NRM 
domains share responsibility for project outcomes, 
leadership in applied environmental research programs 
needs strong direction from the NRM domain to set the 
agenda.  Participants discussed the different circles of 
influence in capacity for adoption that the different 
domains occupy.  These are: the funder with access to 
and influence over policy discussions; the NRM domain 
with strong relationships with communities and 
responsibility for regional planning processes; and 
research, which focuses on capacity for future projects 
and delivery of the program.  Participants also 
acknowledged the key role of the knowledge broker 
between the three domains, and who also has a strong 
in strategic planning responsibilities.   
 

3.2 Survey results 
A simple four level performance scoring method was 
adopted to rate each domain against each of the 
accountabilities.  The four levels of assessment were 
Excellent (A), Very Good (B), Good (C) and Poor (D).  We 
used ‘Not Applicable’ where a respondent believed they 
did not have sufficient information to make an 
assessment.  The results from the individual surveys 
were averaged to get an overall result for each 
accountability item.  The assessments for the eight 
accountabilities for research are presented in Figures 
3.1-3.3.  Innovation has been included in the graphs 
because it is has particular relevance to the NRM 
domain. We present selected results for other domains 
to provide context, but our intention here is to 
interrogate the outcomes for the research domain; i.e. 
the review of the assessment for other domains is the 
responsibility of those domains. 
 
Overall the performance of each domain is either good 
or very good.  Where an accountability was identified as 
critical to a particular domain, assessment ratings were 
Very Good to Excellent.  Overall the collective view of 
the domains is that each has performed well.  While 
this is a commendable result for the Brokering Hub 
research domain, it has also been acknowledged that 
these results have occurred from a ‘learning-by-doing’ 
process. That meaning is established through action  
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and the processes whereby underlying assumptions and 
expectations are acted out, rather than necessarily 
being made explicit in working together.   
 
There was consistent difference in the rating of 
accountabilities between the research and NRM 
domains.  The latter consistently rated accountabilities 
lower than the research domain. The research domain 
was overall more positive in its performance 
assessment.  For example, in relation to the 
accountability Adaptive learning and decision-making, 
NRM respondents rated the NRM domain as either 
Good or Very Good and most rated Research as Good.   
 

 
 
In contrast, most of the research respondents self-rated 
the NRM domain as Very Good.  
 
Feedback from a respondent in the NRM domain 
regarding this adaptive learning was that both research 
and NRM had listened to each other viewpoints, 
adjusted the process of working together and used the 
research products in communication products.  An 
Excellent rating was not achieved due to resource and 
time constraints that also limited opportunities to 
consolidate learning.  A further comment made by 
research is that a limited M&E system can limit the 
ability of NRMs to learn from failure and success.   
 

Table 3-1 The eight accountabilities that relate directly to objective 3 of the research domain in this project, together with 
the benchmark ratings presented for the three domains (Funder, NRM and Research organisations).  1 = Important, 2 = Very 
Important, 3 = Critical. 

Definitions Funder  NRM Research 

Adaptive learning and decision-making: To pick up signals; incorporate feedback, 
external forcing’s and knowledge through structured and unstructured review, 
reflecting and using learning, to alter the course of the project incorporating 
knowledge sharing and adapting expectations. 

2 3 3 

Engagement: Involving, collaborating, informing, empowering, consulting; tailoring the 
process to audience and stakeholders.     

2 3 3 

Shared goals: the overlap between the domain’s goals and the goals for all domains; 
forging commonality through mutuality and negotiation. 

2 3 3 

Scientific competence: knowledge of scientific processes, theory and literature; ability 
to interpret science 

1 2 3 

Discourse: the shared conversation and framing that enables the mutual 
understanding of different knowledge and views of the world and issues 

2 3 3 

Multiple knowledge sharing: includes approaches that enable meaningful reciprocal 
exchange among different knowledge systems taking account of different validation 
processes, worldviews and values  

1 3 3 

Innovation: Ability think laterally, to challenge orthodoxies, to develop new ideas, 
experiment, make mistakes, take risks, learn from failure and success  

1 3 2 

Relevance: The ability (and flexibility) to focus and deliver outputs that are meaningful, 
fit-for-purpose (with real-world application), and timely 

3 3 3 

Organisation research capacity: includes support for big picture science over long time 
frames with experienced research teams and the provision of adequate research 
infrastructure 

2 1 3 

Research excellence: the delivery of integrated knowledge that is rigorous, legitimate 
and salient to the shared goal 

1 2 3 
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Similarly, assessment in relation to the accountability - 
Shared goal by the NRM domain of itself and research 
spanned rating levels from Poor to Excellent.  Research 
assessed both domains as Very Good (Table 3.2).  An 
NRM respondent stated that achieving a shared goal 
across the NRM groups is challenging and that research 
did a good job to find a common goal.  It was also 
acknowledged that the Brokering Hub participants are 
aware of the benefits of working together, as ‘We’re all 
there for a purpose.  We know the value we can get 
working together’.  The Brokering Hub knowledge 
broker had a key role in this negotiation process.  There 
was acknowledgement that the funder is restricted by 
policy changes.   
 
The lowest rating for the Scientific competence and 
Multiple Knowledge Sharing accountabilities was Good.   
This was given by the NRM domain for both its self-
rating and of the research domain.  The highest rating, 
Excellent, was given by members of both the NRM and 
research domains.  The NRM domain did not give itself 
an Excellent rating for either of these accountabilities.  
A comment made by participants in the research 
domain is that NRM staff possess a high level of science 
knowledge and capability; unsurprising given that many 
possess at least tertiary-level scientific qualifications.     
 
Both the research and NRM domains gave the same 
ratings for self and for the other domain in the 
assessment of the accountability Engagement.  NRM 
ratings were between Good and Very Good and 
research assessments were spread between Very Good 
and Excellent.  Feedback from an NRM respondent 
about this accountability was that direct engagement 
with research has been limited for their group because 
of organisational changes.  The respondent highlighted  

 
 
that different NRM groups are at different phases of 
organisational development and are differently 
resourced to engage with the Brokering Hub.   
 
The respondent is aware that they will be able to make 
more use of information generated through the 
knowledge partnership and Brokering Hub, but at this 
stage they are engaging within their capacity.  Face-to-
face meetings have been valuable for discussion and 
cross-fertilisation of ideas.  It has been proposed that 
resources for dedicated knowledge broker(s) from NRM 
groups would greatly assist with research, although it 
was generally agreed during the workshop that the 
responsibility for funding knowledge broker positions 
belongs with the research domain.  The issue is that 
engagement in the Brokering Hub involves one to a few 
individuals from each NRM group, each individual with 
a rather specialised role in their group. As a result, that 
the research that has been co-produced reflects more 
the needs or interests of individuals rather than NRM 
groups as a whole. A comment by the research domain 
is that the project would have benefited from on-going 
engagement by the funder, however program design 
that focuses tailoring outputs to end-user needs, has 
shifted responsibility for empowering and engaging 
end-users to the research domain.   
 
The accountability Discourse was given different ratings 
by the NRM and Research domains.  Research assessed 
performance positively, with a lower end rating of Very 
Good.  NRM gave a more varied rating of research, from 
Poor to Very Good.  This result is presented in Table 3-
3.  Positive feedback from the NRM domain was that 
both research and NRM actively engaged in a 
negotiation process to find mutual understanding.  
There was open communication across and within 

 
 
 
 

Table 3-2 NRM and research performance ratings for the shared goal accountability 

   

Shared Goal Assessment Poor Good Very Good Excellent 

NRM Self 20 20 40 20 

Research Self 0 0 100 0 

NRM  Research 20 40 20 20 

Research NRM 0 0 100 0 
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domains about concerns and different ways of working.  
An example provided was the learning across NRM 
groups.  For example, through the Brokering Hub, Cape 
York NRM learnt how Terrain NRM utilised April 
Reside’s spatial prioritisation work in their planning, 
informing understanding of how to incorporate this 
work in their conservation planning.   
The NRM domain gave the lowest rating of Poor for 
both the NRM and research domains in its assessment 
of Innovation.  Ratings by members of this domain 
varied between Poor and Excellent.  Responses from 
the research domain varied between Good and 
Excellent.  Responses from the research domain varied 
between Good and Excellent, once again giving more 
favourable ratings. A comment made from the research 
domain is that NRMs have more ability to innovate 
whereas the research domain is somewhat restricted.  

Despite this the Brokering Hub has generated some 
new ideas, concepts and products. 
 
The research and NRM domains had different 
perspectives of each domain’s performance for the 
accountability of Relevance.  The research domain 
assessments lay between Good and Excellent from both 
research and NRM. The NRM assessments varied 
between Poor and Excellent in its self-rating, and Poor 
and Very Good in its assessment of Research.  A 
comment made from the NRM domain is that delivery 
of outputs by NRM groups has been delayed, which is 
linked to delays in the delivery of outputs from 

research. This was partly attributed to misalignment in 
the timing of funding for NRM planning compared with 
the timing of research funding.  Participants from the 
research domain emphasised that the funder excelled 
in this particular accountability by co-ordinating funding 
for research consortia with funding (from another 
funder) for the NRM planning processes. This novel 
approach to funding made it possible to work together 
in real time on n applied issue, since both domains had 
funding support to invest substantial time into the 
process.  There is substantial opportunity to further 
interrogate these (and other) ratings, especially in 
terms of how they can inform future collaborative work 
(Table 3-4). 
 
The research domain was affirmative in its assessment 
of the accountability Organisation Research Capacity 

with most respondents self-rating with Excellent.  Most 
of the NRM ratings of research were Very Good, but 
there were also responses of Poor and Excellent. The 
lowest Research self-rating of NRM was Good.  Most of 
the NRM ratings of research were at Very Good. A 
comment made from within the NRM domain is that 
research has limited capacity and infrastructure to 
address their key priorities.   
 
Both the research and NRM domains had consistent 
assessments of research for the Research Excellence 
assessment.  Research was affirmatively rated at Very 
Good and Excellent.  The NRM domain ratings ranged 

Table 3-3 NRM and research performance ratings for the accountability discourse. 

Discourse Assessment  Poor Good Very Good Excellent 

NRM Self 0 20 80 0 

Research Self 0 0 71 29 

NRM  Research 20 20 60 0 

Research NRM 0 0 57 43 
 

Table 3-4 NRM and research performance ratings for the accountability relevance. 

Relevance Assessment Poor Good Very Good Excellent 

NRM Self 25 25 25 25 

Research Self 0 14 57 29 

NRM  Research 50 0 50 0 

Research NRM 0 14 43 43 
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from Good to Excellent, the latter assessment given by 
respondents from the research domain.  Feedback 
received acknowledged the many discussions and 
iterations of reports and communication products and 
that the Brokering Hub members achieved a strong 
level of research excellence.   
 
Comments on the Process 
Several NRM respondents stated some difficulty making 
assessments against the accountability items.  These 
included: delayed involvement in the project and 
subsequent lack of participation in negotiating the 
project outcomes with government, difficulty of 
distinguishing between Stream 1 and Stream 2 activities 
as project partners interact across these two 
components within and outside the project; and 
outcomes of the project haven’t been realised yet - as 
these will take some years yet.   
 
Both members of the NRM and research domains 
agreed to set a manageable number of accountabilities 
that the Brokering Hub could use to reflect collectively 
on the knowledge partnership.  Eight accountabilities 
and a ninth identified for the NRM domain were 
selected. 
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Figure 3.1 The assessments for the eight accountabilities for Stream 2 for Funder domain (left). The red line shows the average of assessments from up to 15 respondents. 

Figure 3.2 The assessments for the eight accountabilities for Stream 2 for NRM domain (right) 

      

Figure 3.3 The assessments for the eight accountabilities for Stream 2 for Research domain 
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Our study has applied a detailed analysis of the 
knowledge and data uptake process for the Wet Tropics 
NRM cluster using a co-reflection and evaluation 
framework (Campbell et al., 2015).  The benchmarking 
process across the sixteen accountabilities has allowed 
participants from all three domains (researcher, NRM 
groups and funder) to voice their expectations of their 
own and others’ contributions to the overall WTC 
project. Overall perceived performance across the eight 
accountabilities for the research and NRM domains was 
strong, while the collective view of the three domains is 
that each has performed well.  While this is a 
commendable result for the Brokering Hub, it has also 
been acknowledged that these results have occurred 
from a ‘learning-by-doing’ process. This reaffirms the 
major goal of our research project to provide 
coordinated knowledge and data about climate change 
to support medium-term WTC regional NRM and land-
use planning. 
 
Context of application and quality of engagement 
between researchers and end users are two initial 
conditions that affect the use of climate information 
(Dilling et al., 2015).  The Wet Tropics NRM Cluster 
Stream 2 is a unique partnership among four NRM 
agencies that work across diverse socio-ecological, 
economic, production and political landscapes and two 
research agencies, CSIRO and James Cook University 
(JCU).  Among the four NRM agencies, TSRA is a 
statutory authority, while the other three are non-
statutory agencies.  The NRM agencies have varying 
capacities, are at different stages of project 
implementation and utilise different models of 
engagement with communities.  Professional staff from 
these four agencies together harness particular 
experiences and skills in applied science to the 
Brokering Hub (Bohnet et al., 2013).  The NRM domain 
discussed in this report is a diverse collection of 
institutions, individual perspectives, ways of working, 
and goals.  This project highlights that crossing 
boundaries is not just between disciplines and domains, 
but also across institutions and knowledge communities 
within domains, that there can be high variation in the 
end-user domain.   
 

Work within Stream 2 has highlighted that 
transdisciplinary project outcomes can be realised to 
different degrees and at different times for different 
end-user groups.  This affects the perceived level of 
success end-users assign to projects.  Organisational 
capacity, resources, timeliness of information, 
perceptions of risk, and in-house technical capacity 
affect the capacity to co create knowledge for use in 
communities of change (Lemos et al., 2012).  Cape York 
Natural Resource Management became an 
incorporated organisation three years ago.   Their 
involvement in Stream 2 and ability to use resources 
from the Brokering Hub has been limited in this initial 
stage of setting up their organisation.  TSRA that deals 
with the unique circumstance of island communities 
and an urgent circumstance of climate change has 
drawn on other specific research skills outside the 
Brokering Hub.       
   
Lemos (2015) argues that the useability of knowledge 
depends on inter-related factors: user perception of 
information fit, the interplay of new knowledge with 
other kinds of knowledge in use, and the quality of 
engagement.  The level of engagement in a 
collaborative environmental project varies at different 
phases of the project however the quality of 
engagement has a significant influence on the uptake of 
information (Lang et al., 2012; Lemos et al., 2012).  The 
overall assessment of engagement for both the NRM 
and research domains of very good reflects the gradual 
establishment of mutual understanding, inclusion and 
negotiation of process for an agreed result.  
Respondents reflected on the challenges of the initial 
engagement and while relationships have improved 
there is more that both the NRM and research domains 
can do, such as reflect on who is engaged and how to 
identify ways of expanding or strengthening 
relationships.  It is noted in the literature, that effective 
interpersonal relationships are central to successful 
collaborative ventures and that in transdisciplinary 
research, relationship-building often involves extra 
challenges. 
   
Time is important in the transdisciplinary process 
(Lemos et al., 2012).  Understanding of framing and 

4. Discussion and Conclusion 
Lyons, I., Turton, S.M. and Pert, P.L. 
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knowledge gaps unfolds in the collaborative research 
project through discourse, engagement and continuity 
(Campbell et al., 2015).  Continuous and negotiated 
engagement over several years has been critical in 
Stream 2 to establish the hub, define the boundaries of 
the working relationship, clarify the opportunities and 
benefits of working together and to learn and adjust 
decision-making.  The Brokering Hub represents what 
Dilling et al. (2015) identify as a connected network of 
organisational actors who represent increased capacity 
to adapt through increased capability and sharing 
through the knowledge network.  The inclination of 
actors to work together for mutual benefit is key to the 
success of this network.      
 
The science and technical capacity within the NRM 
agencies are exceptionally high where staff members 
generally have broad knowledge across multiple fields 
of practice.  The research institutions also brought 
multiple-knowledge and skill sets to Stream 2, including 
climate science, conservation modelling, social science 
and human geography, ecology and spatial science.  The 
request for science involvement the NRM groups 
sought have been high while the methods of 
communication utilised have aimed for maximum 
impact through simplicity.  Effective communication is a 
close partner of science competence.  These elements 
of Stream 2 have evolved through close collaborative 
engagement.  
    
The collaborative process established in Stream 2 was 
essential to building a shared goal among the diverse 
groups in each domain.  The knowledge broker had a 
key role in establishing a platform for shared purpose 
through the project and in driving and maintaining a 
common project objective between the research, NRM 
and funding agency.  While the funding agency has had 
a more distant role in Stream 2, the research domain 
including the knowledge broker have maintained 
communication and invited staff participation in this 
exercise.  Campbell et al. (2015) point out that the 
employment of a knowledge broker ensures that 
outcomes are achieved through purposeful negotiation 
rather than chance.  
   

Knowledge products developed through the Brokering 
Hub came about through close interaction to 
understand each domain’s worldview, collective 
problem formulation, analyses of research results and 
identifying ways research can be used and in 
developing communication products together.  While 
participation is not consistent across the board, the 
work of the hub reflects the multiple commitments of 
members to their work in their domain and to the 
collective enterprise of the collaborative environmental 
research program. 
 
The results reported here will be very useful in 
informing future collaborative work between the 
research and NRM domain partners. 
There is substantial opportunity to further interrogate 
the co-evaluation process and assessment results 
reported here. At this stage, we intend to discuss these 
during a subsequent Brokering Hub workshop in early 
2016. 
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Appendix A  Survey 
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Wet Tropics NRM Cluster Project Team Evaluation 
 
On October 27th we had a Brokering Hub meeting at James Cook University to develop a co-evaluation 
framework for the Wet Tropics NRM Cluster project. The framework is based on that developed by (Campbell et 
al., 2015), using three main components: 

 Domains 
These are our areas of work, which can be planner, researcher, policy-maker, and manager. For Stream 
Two the domains are Funder, NRM and Researcher. 

 Accountabilities 
These are the types of responsibilities shared across the three domains that affect their performance in the 
collaborative environmental program. 

 Scoring 
 
This is a simple scoring system across the joint accountabilities to set the benchmarks and enable us to score our 
performance against. 
We decided at the meeting that we would develop the co-reflection benchmark for each domain against the 
joint accountabilities then send a survey out to individual members to complete. The purpose of this survey is to 
provide a structured process for the Hub members to reflect on the effectiveness of our collaboration and 
performance in terms of achieving our goals in the NRM Planning for Climate Change project. The results of the 
survey will also be used to support adaptive management within the Hub for the remainder of this project, as 
well as in future collaborative endeavours. The results from the survey will be discussed in the Hub to support 
decision-making to strengthen our work together. 
The framework adopted for our co-reflection explicitly acknowledges the shared stake that funders, 
NRMs and researchers hold in successful outcomes in collaborative environmental projects. It also recognises 
the different perspectives and strengths that each domain brings to the collaborative project. These can be the 
way each domain operates, how they define success, or the expectations about their involvement. 
The survey consists of several elements: 

 16 joint accountabilities (developed on October 27) 

 Benchmark ratings for each accountability (agreed to on October 27) 

 Scoring system (A,B,C,D,E) 

 Comments box 
 
SCORING 
The benchmarks for each accountability have been rated on a three-level scale: Critical (3), Very Important (2) 
and Important (1). The ratings 1,2 and 3 relate to our perception of the relative importance of that 
accountability for that domain in this project or other projects of this nature. 
These could be seen as our expectations of each domain and our assessment score should reflect how each 
domain has gone in relation to our expectation. The assessment of performance against each of the 16 
accountability uses four levels of scoring: A – Excellent, B – Very Good, C – Good, D 
–Poor, and E – Not Applicable. Use the Not Applicable option where you believe you don’t have sufficient 
information about a particular domain to score performance in this project. Please score each domain, 
including your own. 
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All data and information from the Hub will be aggregated. Comments will be categorised and scores 
averaged. Individuals will not be identified. Information will remain confidential. Comments may be traced 
back to sources, but only if people choose to do this on their own. Exceptional results will be highlighted for 
discussion. This survey is voluntary however I encourage you to complete it, as the results will be 
incorporated directly into the Hub discussions about strengthening all elements of our collaborative 
partnership to improve outcomes for all involved. 
Please make your assessments based on Stream 2 funding (Wet Tropics NRM Brokering Hub). 
Space is provided at the end to comment on other aspects relevant to Stream 1 funding, the projections 
teamwork, and Adapt NRM. 
 
Please return surveys by Friday the 13th of November. 
 
Peci (Pethie) 
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Appendix B  Accountabilities  
ACCOUNTABILITIES DOMAINS 

Funder  NRM Research 

 

 

Definitions 

Benchmark rating 

1 = Important, 2 = Very 
Important, 3 = Critical 

Adaptive learning and decision-making: To pick up signals; incorporate 
feedback, external forcings and knowledge through structured and 
unstructured review, reflecting and using learning, to alter the course of the 
project incorporating knowledge sharing and adapting expectations. 

2 3 3 

Professional project management: Delivery of milestones, budget 
management, delivery of outcomes, communication, adhering to ethics, 
policies and procedures. 

3 3 3 

Engagement: Involving, collaborating, informing, empowering, consulting; 
tailoring the process to audience and stakeholders.     

2 3 3 

Leadership: the ability to set agendas, facilitate collaboration and take 
responsibility for outcomes. 

3 3 2 

Shared goals: the overlap between the domain’s goals and the goals for all 
domains; forging commonality through mutuality and negotiation. 

2 3 3 

Strategic planning: planning that is systematic, thorough; involves future 
goals; aligning with vision & external drivers & comparative advantage. 

3 3 3 

Continuity: continuity of goals, knowledge, capacity, relationships and 
funding before, during and after the project 

2 3 3 

Scientific competence: knowledge of scientific processes, theory and 
literature; ability to interpret science 

1 2 3 

Discourse: the shared conversation and framing that enables the mutual 
understanding of different knowledge and views of the world and issues 

2 3 3 

Multiple knowledge sharing: includes approaches that enable meaningful 
reciprocal exchange among different knowledge systems taking account of 
different validation processes, worldviews and values  

1 3 3 

Capacity building: involves access to time, resources and expertise to 
develop and empower new skills including technical understanding, 
judgement, communication, listening and to embed these skills within the 
organisation 

2 3 3 

Innovation: Ability think laterally, to challenge orthodoxies, to develop new 
ideas, experiment, make mistakes, take risks, learn from failure and success  

1 3 2 

Relevance: The ability (and flexibility) to focus and deliver outputs that are 
meaningful, fit-for-purpose (with real-world application), and timely 

3 3 3 

Organisation research capacity: includes support for big picture science over 
long time frames with experienced research teams and the provision of 
adequate research infrastructure 

2 1 3 

Capacity for adoption: people with time, skills, organisational support and 
resources to uptake multiple knowledge systems into policy, plans and 
planning systems 

3 3 1 

Recognition of Performance: The measurements of performance in this 
domain reflect the capacities that are important to delivery of integrated 
knowledge platforms 

2 3 3 

Research excellence: the delivery of integrated knowledge that is rigorous, 
legitimate and salient to the shared goal 

1 2 3 
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TERM DEFINITION 

Cape York 

NRM 

Cape York Natural Resource Management 

CSIRO Commonwealth Scientific Industrial 

Research Organisation 

M&E Monitoring & Evaluation 

NRM Natural Resource Management 

TSRA Torres Strait Regional Authority 

WTC Wet Tropics Cluster 
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TERM DEFINITION 

Adaptation The adjustment, in natural or human 
systems, in response to actual or 
expected climatic changes or their effects, 
which moderates harm or exploits 
beneficial opportunities. Various types of 
adaptation can be distinguished, including 
anticipatory, autonomous and planned 
adaptation. 

Adaptation 

pathways 

Entail future adaptations through 

understanding how different stakeholders 

make decisions about adaptation, 

developing adaptation options suited to 

different regions and communities, and 

analysing the benefits (or opportunities) 

of adaptation and key policy actions 

through modeling. 

Opportunities Opportunities to climate change are 

where adapting to climate change 

generates new industries (e.g. renewable 

energy), income, employment or other 

desirable community outcomes, e.g. 

carbon sequestration, etc. 
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