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Background: The KwaZulu-Natal Sandstone Sourveld (KZNSS) Research Programme is part
of a collaborative, transdisciplinary research partnership between the University of KwaZulu-
Natal and the eThekwini Municipality (EM), aimed at bridging the science-policy-practice
gap. The research programme focuses on generating knowledge and capacity to support local
land-use planning, management and policy development related to biodiversity and climate
change issues.

Objectives: The objectives were (1) to describe how a continuous reflective evaluation
approach helped to better understand the research programme and its outcomes; and (2) to
assess research outputs and outcomes, relevance of outcomes to the requirements of EM, and
participants’ perceptions of the programme (both the outcomes and the process).

Methods: The evaluation took a mixed methods approach, combining various quantitative
and qualitative methods such as anonymous individual questionnaires, reflective exercises
and group reflections.

Results: The KZNSS programme was successful in capacity building and establishing a long-
term partnership, but had lower scientific publication output and practice uptake than
expected. Participants’ perceptions changed over time, with a decrease in the perceived success
of addressing tangible research outcomes, and an increase in the perceived success of
collaborative relationships in the partnership.

Conclusion: Transdisciplinary partnerships can be a means of integrating research into policy
and practice through knowledge exchange. An important lesson in the early stages of this
partnership was to pay attention to the process and not only the outputs. The study highlights
the importance of continuous participatory reflection and evaluation in such partnerships.

Introduction

Programme evaluation and evaluation research have received considerable attention recently
(e.g. Fazey et al. 2013; Rossi, Lipsey & Freeman 2003). The quality and significance of research
programmes are traditionally evaluated against tangible, clearly measured outputs linked directly
to the research itself, such as the number of peer-reviewed publications, number of citations,
graduate training and other direct deliverables. Such systems of evaluation tend to suit research
in well-defined disciplines but are potentially inappropriate for evaluating interdisciplinary or
transdisciplinary research. Transdisciplinary (TD) research results tend to compete with the
criterion of academic achievement in disciplinary research and are seldom evaluated in terms of
their TD contribution (Bergmann et al. 2005). Given the pluralism of disciplines, research
paradigms, and stakeholders’ expectations, inter- and transdisciplinary research programmes
require a specific approach for evaluation (Klein 2008).

TD research, as defined in the sustainability sciences, is a research approach that addresses societal
problems by means of interdisciplinary collaboration, and by transcending the boundary between
science and society (Lang et al. 2012). This is achieved through collaboration between researchers
and societal actors or practitioners, enabling mutual learning and co-production of knowledge
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(Hirsch Hadorn et al. 2008; Jahn, Bergmann & Keil 2012;
Lang et al. 2012). This approach implies a focus on the
implementation of research outputs into policy and practice,
and is an attempt to bridge the science-policy-practice gap
(Knight et al. 2008; Van Kerkhoff 2014). The evaluation of
TD research programmes therefore requires the assessment
of both research outputs and practice outcomes (Bergmann
et al. 2005); this raises challenges as implementation often
takes longer than the lifespan of the research project, and
because the various participants might perceive and assess
the success of the research and the uptake of knowledge into
practice differently (Roux et al. 2010).

Conventional evaluation of research programmes does not
include use of research outputs for decision-making and
practice. Evaluation is traditionally considered as a once-off
activity, usually conducted at the end of the programme
(Rossi et al. 2003). A single evaluation at the end of a
programme means that the programme will not receive
the benefit of continuous evaluation with the potential
for amendment, or the opportunity to evaluate the process
(i.e. how the program was conducted) in addition to the
content or outcomes (i.e. what the program generated) (Dick
2003; Ferreyra & Beard 2007). In inter- or transdisciplinary
research, attention needs to be given not only to the outcomes,
but also the quality of the process (Klein 2008). Continuous
evaluation explicitly addresses learning and accountability,
and provides an opportunity for reflection by the participants
in the programme (Van Ongevalle, Huyse & Van Petegem
2014).

There are several advantages to internalising evaluation
and reflection activities within a team (Van Ongevalle et al.
2014), including that: (1) participants gain more ownership
of, and accountability for, the process (Roux et al. 2010);
(2) participants can adapt the way they work in an iterative
manner throughout the life cycle of the project, rather than
realising at the end of the process where they went wrong
(Woodhill & Robbins 1998); and (3) participants are able to
develop a more nuanced understanding of what success
might look like (Roux et al. 2010). Evaluation and reflection
activities are further enhanced as learning-focused activities
when they are conducted in an engaged, participatory
manner (Roux et al. 2010; Woodhill & Robbins 1998). Being
able to learn from, and adapt to, complex and ever-changing
social-ecological contexts is important for TD research
partnerships to remain effective, relevant and responsive
(Van Ongevalle et al. 2014).

In TD research, paying particular attention to learning
is widely recognised as a critical step, which is often
referred to as ‘transdisciplinary learning’ (Roux et al. 2010) or
‘social learning’ (Keen, Brown & Dyball 2005; Reed et al.
2010). Building participatory evaluation and reflection into
TD research programmes is one way of making learning
processes more explicit (Roux et al. 2010). Cundill, Roux and
Parker (2015) point out that more attention needs to be paid
to the social processes, such as learning and participatory
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reflection and evaluation, which support collaborative TD
research initiatives. The present study is in part a response
to such calls in the literature, and provides insights into
such social processes as are experienced in a TD research
programme, through its participatory reflection and evaluation
activities.

The Durban Research Action Partnership (D'RAP) provides
an opportunity to evaluate a TD research programme through
a series of actor-oriented evaluation and reflection activities.
D'RAP, ajoint research partnership between a local university
(the University of KwaZulu-Natal) and a local government
department (the Environmental Planning and Climate
Protection Department of eThekwini Municipality) was
established with the intention to bridge the science-policy-
practice gap, provide knowledge to assist environmental
decision-making and management, and build capacity of
both organisations (Cockburn et al. 2016). In local government
departments working on environmental management,
biodiversity conservation and climate change adaptation, the
shortage of human capacity and specialist skills has been
recognised across South Africa (Funke & Nienaber 2012; Ivey,
Geber & Nanni 2013; Wilhelm-Rechmann & Cowling 2011).
Furthermore, the gap between research and action, or science
and implementation, is recognised as a barrier to effective
environmental management, biodiversity conservation and
climate change adaptation in South Africa, and initiatives
such as D'RAP are needed to address this hiatus (Knight et al.
2008; Reyers et al. 2010; Sitas et al. 2014).

Cockburn et al. (2016) provided lessons for building a
successful TD research partnership. They described the
establishment of the D'RAP as a TD research programme for
addressing the research-action gap, and shared lessons for
building successful research-action partnerships. D'RAP is
considered as an example of a TD research programme based
on its interdisciplinary approach to addressing real-world
problems through collaboration with practitioners and
decision-makers, thus bridging the gap amongst disciplines
as well as between science and society or practice (Lang et al.
2012).

In the current paper, we present an evaluation of the
KwaZulu-Natal Sandstone Sourveld (KZNSS) Research
Programme, which falls under the broader D’'RAP, to reflect
on its effectiveness at an early stage of the partnership. This
research programme was the D'RAP’s first programme,
and there were initially few existing relationships between
researchers and officials, and limited experience of engaging
in these types of partnerships. Whilst recognising that it
might be too early to assess the research impact on policy
development and implementation practices, we share
important lessons for establishing continuous learning and
reflection processes in TD research programmes. We present
a continuous, reflective evaluation based on the participants
involved in D'RAP. We specifically aim to evaluate and reflect
on (1) research outputs and outcomes; (2) the translation of
the research into policy and practice; and (3) participants’
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perceptions of the outcomes and processes. We reflect
on these participants’ perceptions over the three years of the
programme, draw on insights from the literature, and share
lessons for evaluation and reflection processes in TD research
partnerships.

Method
Case study: The KZNSS research programme

The KZNSS research programme was officially initiated
in May 2011 and ran for three years till June 2014. Research
projects, conducted almost entirely by postgraduate students,
started in January 2012 and the evaluation focused on
the period from 2012 onwards. EThekwini Municipality (EM)
provided funding of R1 500 000 for the duration of the
three-year programme. Co-funding was leveraged and this
amounted to an extra contribution of R2 240 000 over the three
years. Funding was spent on student bursaries, project running
costs, research assistants, and overall project co-ordination.

The programme focused research effort within the KZNSS
ecosystem. This ecosystem is found only within the
province of KwaZulu-Natal in South Africa, has very high
species diversity and endemism, and has been identified
provincially as critically endangered (Jewitt 2011). Owing to
this conservation status, the municipality is mandated to
conserve and manage it effectively (Boon et al. 2016:this
issue). The research objectives of the programme were to:

e improve understanding of biodiversity, ecosystem
functioning and ecosystem services

* improve understanding of past, present and future land
use changes

e assess the effects of climate change

¢ develop monitoring protocols in the face of climate change

e address specific climate change adaptation challenges,
including ecosystems-based adaptation

e assist EM with decision-making for land use planning
and policy
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e assist EM in communicating the ecological and socio-
economic value of KZNSS

¢ build capacity and human capital in the areas listed above

e develop a learning organisation.

The need for a continuous planning, monitoring
and evaluation approach

By the end of 2012, one year into the KZNSS programme, a
lack of common understanding of each institution’s research
needs, framing, and how to conduct a collaborative TD
research process was recognised. This triggered the need to
evaluate the process and outcomes of the programme from
the end of 2012 onwards (Figure 1). The co-ordination team
comprised 6-10 members from both institutions, and was
tasked with conducting an evaluation and reflection process.
Various activities were conducted (Figure 2, activities 1-11)
and followed a generic approach of evaluation, reflection,
learning and adaption (Figure 3) (Roux ef al. 2010; Van
Ongevalle et al. 2014). Each activity was carried out at a
different time in the programme period (2012-2014); however,
activity 11, the special issue publication from 2016 (Figure 1),
is also included as this was a direct output of the programme.
For the purpose of clarity, the activities were arranged into
three broad evaluation objectives:

A. Research outputs and outcomes of the programme, including
capacity building: assessing outputs (e.g. the number of
graduates and research papers published) and outcomes
(e.g. increased knowledge of the KZNSS). Traditionally,
these include measures of scientific practice recognised
by academic institutions (i.e. outputs for research).

B. Translation of research into societal practice: assessing
the suitability and the integration of research into EM
environmental policy development and decision-making
and management. This objective measures the translation
and integration of research into action (i.e. outcomes for
practice/implementation).

X
SO OO OO ©
OJONNNO.

2012 2013

Funding period for the KZN SS programme

Key:

¥ Objective A — Research outputs and outcomes

() Objective B — Translation of research into practice
O Objective C - Participants’ perceptions

() Trigger for continuous evaluation and reflection

=

2014 2015 2016

Numbers refer to activities outlined in Figure 2. (0 — Trigger, 1 — Developing research framework, 2a—2d — Reports, 3 — Gap analysis, 4 — Questionnaire, 5 — Mini reflection,
6 — Mini reflection, 7 — Gap analysis, 8 — Questionnaire, 9 — Reflection, 10 — Close-out report, 11 — Special issue publication).

FIGURE 1: Timeline indicating when each evaluation and reflection activity was carried out and which objective each activity aimed to address.
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é Evaluate
Reflect
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FIGURE 3: Diagram depicting the continuous process of evaluation, reflection,
learning and adaptation, as implemented in the KZNSS programme.

C. Participants’ perceptions of, and reflections on, the outcomes
and processes of the research programme: evaluating how the
participants, from both UKZN and EM, feel about the
process, and perceive the overall success of the research
programme.

The activities were conducted in a participatory manner
with all programme participants in order to embed reflective
practices into the programme, and to begin building a
learning organisation (Senge 1994), rather than a conventional
programme solely focused on generating research outputs.
Particular attention was paid to the principles of enabling
leadership to create a suitable atmosphere for reflection and
learning (Galuska 2014; Uhl-Bien, Marion & McKelvey 2007),
which included learning-by-doing, allowing for mistakes,
and creating opportunities for participants to question
processes as they unfold. This was done by encouraging a
flat, rather than a hierarchical structure, and encouraging
students and junior academics to participate in meetings and
discussions where decisions were made. Discussions took
place in a manner that emphasised listening to and respecting
diverse viewpoints. Furthermore, team-building activities
such as excursions to project sites and social events were seen
as opportunities for building relationships of trust and social
capital amongst participants (Cheruvelil et al. 2014). The
importance of building social capital and collaborative
capacity in this case study is discussed elsewhere (Cockburn
et al. 2016).

The approach that was followed to assess and report on each
evaluation objective is presented below. Further details
concerning the specific method of each activity (including
time frame and participants) are given in Supplementary
Material: Appendix 1.

Assessing research outputs and
outcomes

The research outputs were assessed by standard measurements
of quantitative scientific productivity (i.e. number of research
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projects, students trained and graduated, scientific outputs
including publications and data). Specifically, a close-out
report was compiled which detailed the scientific and
collaborative management outcomes, as well as the human
capital and social learning outcomes. Documenting the
scientific outcomes involved recording the number of
students who graduated through the KZNSS under each
respective qualification (Honours — a separate 4th year of
study following the 3-year Bachelor’s degree, Master’s and
PhD). The programme addressed four different themes
(biodiversity, ecosystem functioning, land use change and
socio-economic changes); therefore each student project was
classified accordingly.

Assessing the translation of
research into policy and practice

An evaluation of the implementation of research into practice
should focus on the extent to which data and knowledge
generated by the KZNSS programme influenced policy
development, decision-making and management. This is a
lengthy process where the influence of research can be
felt many years after the programme. Implementation of
the KZNSS research programme into practice is still ongoing
and only anecdotal evidence is available for assessment.
Here, the focus of the evaluation was on the extent to
which the research could contribute to policy-development,
decision-making and management. This was done by assessing
the relevance of research in terms of policy/practice issues
raised by eThekwini, alignment of research projects with EM
needs, and any anecdotal evidence of translation of research
into practice.

The programme first started with a very open approach,
and research projects were initiated without a clear focus.
There was a tacit understanding that management guidelines
would emerge once the research was conducted, following a
conventional linear approach to knowledge dissemination.
Following the realisation, at the end of 2012, that the research
programme was not meeting the needs of the municipality,
a research framework was developed (Figure 2, activity 1).
This research framework provided a mutual understanding
of research needs between the parties and a way to align
research with decision-making products (Appendix 1).
Formal proposal presentations, presented to the co-ordination
committee, were required before new projects were accepted
under the programme. Decisions on new projects were
made by the co-ordination team (both UKZN and EM
representatives). The municipality also provided research
questions, in line with the research framework, based on
needs and issues of concern to the municipality. These
questions were used to guide research topics.

Students provided regular updates in the form of bi-annual
(June and December) progress reports and presentations
to principal investigators (PIs) and the co-ordination team.
After presentations were given by students, discussions
were held by the co-ordination team on the extent to which
research projects were suitable for translation and integration
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into EM biodiversity and climate change actions. These group
discussions were short (1-2 hours) and took the initial
questions posed by the municipality and compared them
with student research projects to assess which questions had
been addressed.

As part of the students” progress reports, a section was
included where students indicated the alignment of their
project with the research objectives of the programme. This
section encouraged reflection on how individual students
perceived their project and project outputs to be of value
and use to the municipality. This component of the research
aligns with Cockburn et al. (2016) where an essential action
for a successful partnership is to ‘conduct research with
implementation in mind’.

Assessing participants’ perceptions

To assess the perceptions of participants in the research
programme (including staff/Pls, students from the
university and practitioners from the municipality), a
mixed methods approach was taken, which included the
following activities: an anonymous online questionnaire
and follow-up questionnaire (Appendix 2) a year later,
individual reflection cards, personal reflection on success
and investment over time, and focus group discussions
(Appendix 1). The results of the questionnaire and the
reflections were collated and analysed using emergent
content analysis (Creswell 2009). These activities assessed
participants” perceptions of both the tangible and the
intangible outcomes of the programme.

Results

Evaluation of research outputs and
capacity building

An objective of the KZNSS research programme was to
build capacity and human capital. A total of 29 students
were involved in the programme and 26 have graduated
through UKZN, as detailed in Table 1. For a three-year
programme with relatively limited funding, these figures
indicated a high level of capacity building within UKZN,
when compared with similar initiatives at the University.
Considering the number of projects completed, the resultant
publications number was lower than initially hoped for,
with only two publications in the ecosystem function theme
(McPherson et al. 2016a, 2016b) and one across TD research
(Cockburn et al. 2016) (Table 1). However, more than two
years after the programme’s funding period finished, 11

Page 6 of 16 . Original Research

publications flowing from this programme have formed
part of this journal’s special issue. This highlights the
substantial lag phase in producing standard research
outputs.

Evaluation of translation of research into policy
and practice

For the duration of the research programme, several activities
were initiated to assess the alignment of the research projects
against the research objectives and needs of eThekwini
Municipality (Figure 2). This process was important for the
municipality to redefine and clarify their research objectives/
questions, and for the programme to develop a coherent and
reasonable research framework (see Cockburn et al. 2016).
The activities were also essential in identifying key gaps in
research according to the municipality’s research questions,
and realigning the programme where necessary. Major
research gaps in governance and climate change issues were
identified; however, these were only partly addressed.

At the end of the funding period, whilst most research
projects related to EM needs, the data and knowledge
generated did not directly translate into practice or policy.
This was largely because of issues of format, accessibility
and usability of the information, which the municipality
identified as barriers to implementation of the research into
policy and practice. To address this challenge, the programme
has now initiated a process of developing more integrated
and implementable knowledge products, such as practitioner
guidelines which synthesise the research on the KZNSS
ecosystem. Whilst we were unable to assess the impact on
formal and informal policy, anecdotal evidence (DR, personal
communication) suggests that the partnership highlighted
the importance for local government to link to science. The
partnership has become a key tool in understanding and
managing contemporary urban challenges and provided the
platform to facilitate the development and implementation
of policies on local land use planning. Three new research
programmes are now being funded through this partnership:
the city’s Strategic Environmental Assessment, the Community
Reforestation Research Programme, and the Global
Environmental Change Research Programme.

Interestingly, the research programme yielded some
unexpected results which indicate some success in bridging
the research-practice-policy gap. For example, through
interactions with international researchers and training
organised by the programme, EM has now changed their

TABLE 1: The number of research projects and scientific publications completed via the 3-year KZNSS research programme (2012-2014) and the number of students

funded by eThekwini Municipality (EM) or other funding sources.

Theme Degree Bursaries funded Papers published
Honours Master’s PhD EM External
Biodiversity 6 5 0 10 1 2
Ecosystem function 3 6 1 6 4 0
Land use change 2 5 0 5 2 0
Socio-economic context 1 0 0 1 0 0
Transdisciplinary research 0 0 0 0 0 1
Total 12 16 1 22 7 3
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practice around conservation planning and is now using a
new software, Zonation (Moilanen 2007), introduced through
the programme. This was only made possible through the
research links between UKZN and the researchers who
developed the Zonation software. With regards to practice,
the KZNSS research programme has laid the foundation for
interaction between researchers and practitioners around
land use planning and policy, through the implementation
of a new research programme to develop the eThekwini
Municipality Strategic Environmental Assessment. The
co-ordination team which was set up for the KZNSS
programme has continued working together as new
programmes have been added to the overall partnership, and
meets on a regular basis. Two research co-ordinators have
now been employed to manage the growing partnership.

Evaluation of participants’ perceptions of
outcomes and processes

Participants were asked to indicate the level of investment in
the programme relative to the level of success they felt was
achieved (Figure 4, Appendix 1). This was repeated for each
year of the programme from 2012-2014. Some participants
only joined the programme in 2013 which explains the
increase in respondents over the years. In 2012, there were
higher levels of perceived investment relative to success, and
this was especially expressed by members of EM (Figure 4).
By 2014, the perceived level of success had notably increased
from 2012 (more data points in the upper left quadrant of the
graph in Figure 4), reflecting a higher level of satisfaction.

The evaluation survey helped participants to reflect on
their role and participation in the research programme,
as indicated by 83% of respondents from 2014 (respondents
included 4 EM staff, 9 UKZN staff, and 6 UKZN students).
Knowledge generation and training of students were perceived
tobe the most successful aspects of the partnership. Respondents
felt that the greatest factors contributing to the success of the
programme were: (1) co-operation, collaboration and
commitment of the participants and partner institutions; (2)
grant funding and other support; and (3) good communication
between the two institutions. The top three challenges
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that respondents experienced were (1) time constraints; (2)
financial and logistical support; and (3) the need to work
with different organisational cultures.

From 2013 to 2014, there was a decrease in the percentage of
respondents who felt the programme had addressed many
of the product-orientated outcomes such as assisting EM
with decision making, developing monitoring tools, and
communicating the value of the KZNSS (Figure 5a). In
2013, participants were more positive that the programme
would address these needs but, by the end of the
programme, participants realised that this had not been the
case. On the contrary, participants perceived the success of
the research programmes more favourably in 2014 with
regards to ‘soft’ outcomes and the overall process
(Figure 5b). Over 80% of respondents indicated that the
programme had helped to increase their ability to work
with diverse stakeholders, to develop new long-term work
relationships, build new links between organisations, and
build trust and mutual understanding among partners
(Figure 5b). There was a distinct change in perceptions over
time, with a decrease in the perceived success of addressing
tangible outcomes and increase in the perceived success of
the (e.g., through better
collaboration and the building of relationships and trust
between partners).

programme development

In general, the programme appeared to facilitate TD research,
and participants appreciated the organic, flexible nature of
the programme and the open communication and exchange
of ideas. The aspects that participants felt should be improved
included an increase in administrative support and a broader
research focus, and the leaders in the partnership were able
to respond to these concerns and adapt the programme
accordingly (within available resources).

Discussion

The process of evaluation and reflection of the KZNSS
research programme has been rich in learnings relevant to
the programme itself and the broader D'RAP partnership but
also to other TD research groups. In particular, we discuss
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FIGURE 4: Participants’ perception of overall success and investment over time. Investment refers to the amount of: time, effort and project funds allocated to the
research programme. Success refers to the success of the programme as perceived by the participant. No unit of measure was used to determine investment or success,
but rather participants were asked to gauge their response on a scale from low to high.
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here the role of evaluation and reflection in such partnerships,
the challenges of knowledge exchange, and the importance
of paying attention to the ongoing research process.

The first key lesson which emerged from the present study
was the importance of evaluation and reflection in a TD
research partnership. After conducting a wide range of
evaluation/reflection activities (Figure 2), the participants
gained a richer and deeper understanding of the successes
and the challenges of the partnership. Much of that learning
would not have been possible without the evaluation and
reflection process. For example, without this process, the
impact of the programme could not be fully assessed,
especially its importance in building the foundations for
long-term research partnership between EM and UKZN
(Figure 5b). A continuous process of evaluation, reflection,
learning and adapting as well as flexibility with participants
enabled the programme to readjust and improve as it was
happening.

Evaluation and reflection are best done continuously and in
a participatory manner to support learning and adaptation
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(Biggs et al. 2011). Building an atmosphere of reflection,
learning and adaptation requires enabling leadership
(Roux et al. 2010); it also requires additional resources such as
time commitment (Klein 2008). For evaluation and reflection
activities to be given appropriate attention, sufficient
resources need to be explicitly allocated to this activity,
possibly through the appointment of ‘process champions’
who can guide and facilitate such activities (Cockburn et al.
2016; Gray 2008). Lang et al. (2012) and Cockburn et al. (2016)
provide several suggestions on guiding principles for TD
research which can also help to inform a comprehensive
evaluation of TD research partnerships. Through the process
of reflective evaluation, we were able to identify the greatest
success of the research programme in the less tangible
outcomes of building social capital and collaborative capacity,
which have laid a firm foundation for future working
relationships between research and practice. As this
evaluation provides an early assessment of a growing
research partnership, we are able to take the learning into the
partnership’s future development.

The second key lesson that emerged from the present study
was recognising the challenges in exchanging and integrating
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knowledge. This is not a new finding but it is often under-
estimated by stakeholders involved in collaborative research
programmes. The KZNSS research programme was only
established in 2012 and work on integration is still taking
place. As a result, the programme had relatively low levels of
integration of research into action compared with the initial
expectations of both the researchers and practitioners.
A continuous reflective evaluation process, as described in
the present study, helped to explicitly consider the translation
of research into practice and paved the way for future
knowledge integration. Integration of diverse knowledge
types, and synthesis of knowledge into useful forms for
practitioners and implementers, are widely recognised as
significant challenges of TD and implementation-focused
research (Pooley, Mendelsohn & Milner-Gulland 2014; Pullin
et al. 2016; van Kerkhoff 2014), with some authors even
considering integration to be the crux of inter- or
transdisciplinarity (Klein 2008; Lang et al. 2012).

The present programme highlighted that the conventional
linear approach to knowledge dissemination, initially followed
during the first year, is not entirely suitable for research-
action partnerships (Lang et al. 2012; van Kerkhoff & Lebel
2006). For scientists to provide recommendations after
the research and publication is complete, is not an effective
TD practice. TD research seeks ongoing co-generation of
knowledge, rather than researchers providing the results
to the implementing agent at the end of a research process.
One challenge resulting in this traditional ‘trickle-down” of
information is that, in reality, researchers and practitioners
are still working in different organisations (i.e. what is often
referred to as ‘sitting in silos”) (Pooley et al. 2014), and each
comes with its own expectations in terms of conventional
knowledge products such as peer-reviewed papers (UKZN)
and practitioner-focused management guidelines, policy
briefs and handbooks (EM).

Co-generating knowledge through TD research partnership
can be a lengthy process (Roux et al. 2010). Appointing
consultants to advise on action is an alternative method to
obtain results timeously but this is at the expense of a formal
peer-review process which validates the results. However,
research partnerships such as D'RAP are critical to increase
human capital and build long-term datasets to track global
change which can hardly be achieved by appointing a
consulting company. Such a partnership model between a
university and local government should be encouraged
as South Africa lacks appropriate human capacity in
environmental fields and government departments (Funke &
Nienaber 2012; Ivey et al. 2013), particularly in the areas of
environmental management, biodiversity conservation and
climate change adaptation (Wilhelm-Rechmann & Cowling
2011). TD research programmes should operate over longer
time frames (e.g., at least 5-10 years). Such timeframes are
typically not aligned with traditional research and practice
timeframes (e.g. funding and degree cycles); however,
they are necessary to allow sufficient time for building
relationships and co-developing integrated knowledge
(Klein 2008). Boundary organisations, such as D'RAP, and
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institutional champions (Franks 2010; Long, Cunningham &
Braithwaite 2013) can provide long-term support and
stability between funding periods.

The third key lesson which emerged from the present study
was that a TD research partnership requires attention to the
ongoing process (Klein 2008; Roux et al. 2010). The online
questionnaire to assess the successes and challenges of the
partnership revealed the importance of ‘soft’, less tangible
outcomes (i.e. paying attention to the process of building
relationships and not only the research products or outputs)
(Figure 5a and 5b). Investing in process rather than product
takes much time, effort and commitment in order to build
relationships, understanding, and shared decision-making
regarding the research programme (Cockburn et al. 2016).
Investing in process is often overlooked in research-action
partnerships and their evaluation because there is often no
obvious product (Fazey et al. 2013).

The importance of these ’‘social factors” in TD research
partnerships is widely recognised (Gray 2008; Klein 2008;
Sitas et al. 2016), and TD research processes are considered
‘social processes of knowledge production” (Spaapen,
Dijstelbloem & Wamlink 2007). An important lesson from
evaluating participants’ perceptions was realising the value
of less tangible outcomes. Most participants recognised that
we had not yet achieved the more tangible, conventional
research outputs of the programme but that we had achieved
important networking outcomes such as building social
capital and developing collaborative capacity (Figure 5b).
The trust building and the laying of a foundation of effective
working relationships between the partners was considered
a key success factor in the subsequent development of
three new research programmes in partnership with EM
(Reforestation Research Programme, Global Environmental
Change Research Programme, and Strategic Environmental
Assessment).
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Appendix 1:
Detailed method for each activity in the evaluation process

Activity 1: Developing the research framework

Aim: The purpose of the first activity was to develop a mutual understanding between parties to structure research and ensure the relevance
of research to the eThekwini Municipality (EM). The conceptual research framework and decision-making products were developed as a
means to direct future research activities (see Cockburn et al. 2016; Figure A4.1.)

Method: A first draft was developed with the University of KwaZulu-Natal (UKZN) principal investigators during a 1-day workshop in November
2012. This was subsequently revised by the co-ordination team which included members from both the municipality and university. The
research framework was improved as needed for the duration of the research programme (e.g. a social-economic component was added
later).

Activity 2: Bi-annual project report
Aim: The project report was to assess progress and alignment of projects with the programme research objectives from the perspective of
students and principal investigators (Pls).

Method: Students, together with their respective Pls, completed a report per student project twice a year for the duration of their research
project. Report templates were provided and students commented on the relevance of their project to the needs of EM. The following
questions, posed by EM, were included in the report for students to respond to:

1. Does this project address specific climate change challenges?

Does this project address climate change adaptation issues, especially ecosystems-based adaptation?

Does this project have synergy with other projects in the programme and, if so, has this lead to inter-project collaboration?

Will this project have practical management benefits for eThekwini Municipality? What are they?

Will this project help eThekwini Municipality officials in communicating the benefits of biodiversity and the impacts of climate change?
Will this project result in a better understanding of ecosystem services?

Does this project assist eThekwini Municipality with conservation planning?

NouhkwnN

This activity served as a personal project reflection for students and Pls to adjust and align their projects to the needs of EM. Through this
continuous reporting process, any misalignment of projects was identified and addressed accordingly. This process also gave the opportunity
for students to consider the impact of their research on management and practice.

Activities 3 and 7: Matching projects to research framework and gap analysis
Aim: To determine if the research framework is adequate and if the current research projects address the needs of the municipality from the
perspective of the co-ordination committee (both UKZN and EM staff).

Method: The co-ordination committee met in June 2013 to compare the research framework against the current student projects at that time
and against the needs of the municipality (Activity 3). For this discussion, EM provided a list of information they required and questions they
had (Table A1). These questions where then compared with the student projects being conducted. By this method, the co-ordination committee
was able to identify research gaps. The gap analysis (comparison of research projects with EM questions) was repeated a year later in September
2014 as new research projects had started in 2014 (Activity 7).

TABLE 1-Al: List of questions provided by EM.
Type Question

Ecological questions 1. We need to know more about the ecological functioning of KwaZulu-Natal Sandstone Sourveld (KZNSS) before we can understand
climate change impacts and implications for its management. For example, ecology of key species and how the presence/absence of
taxa, community structure and dynamics, and ecosystem goods and services the communities provide vary both within undisturbed and
disturbed patches.

2.  We need to know more about the ecological functioning of KwaZulu-Natal Sandstone Sourveld (KZNSS) before we can understand
climate change impacts and implications for its management. For example, ecology of key species and how the presence/absence of
taxa, community structure and dynamics, and ecosystem goods and services the communities provide vary both within undisturbed and
disturbed patches.

3.  We need to know more about the ecological functioning of KwaZulu-Natal Sandstone Sourveld (KZNSS) before we can understand
climate change impacts and implications for its management. For example, ecology of key species and how the presence/absence of
taxa, community structure and dynamics, and ecosystem goods and services the communities provide vary both within undisturbed and
disturbed patches.

4. We need to know more about the ecological functioning of KwaZulu-Natal Sandstone Sourveld (KZNSS) before we can understand
climate change impacts and implications for its management. For example, ecology of key species and how the presence/absence of
taxa, community structure and dynamics, and ecosystem goods and services the communities provide vary both within undisturbed and
disturbed patches.

5. We need to better define and map the vegetation types in the eThekwini Municipal Area. Provincial-scale mapping and definitions are
proving to be inadequate at a local level.

6. We need to better map anthropogenic, environmental and ecological processes that will ensure the persistence of various biodiversity
features within this vegetation type.

Table 1-Al continues on next page -
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TABLE 1-A1 (Continues): List of questions provided by EM.
Type Question

7. With regards to climate change, we need to understand whether the current KZNSS sites will still be suitable for this habitat type in the
future, and whether key species that occur in this habitat type will continue to be present at these sites under climate change scenarios.
This will require an understanding of what the likely future conditions will be like, possibly through modelling exercises, and how they
will affect KZNSS structure and processes.

8. We need an understanding of the importance of natural corridors that link patches of KZNSS in terms of species migration and ecological
connectivity, and in providing ecological support services. This might include, for example, mapping their spatial position and
determining their effectiveness in contributing towards conservation goals under climate change; KZNSS’s ecological support service for
adjacent habitats should be included for consideration.

9. Consideration should be given to areas of the systematic conservation plan that are short of information, so that the research
programme can generate projects to provide such information. This would include information on species area curves, minimum patch
size and the impact of fragmentation — to be used for setting conservation targets and for setting thresholds for including sites (or not)
for selection to meet vegetation type targets.

10. We require information around the prospects and methods of rehabilitation and restoration of KZNSS grasslands for different objectives,
e.g. for the conservation of the vegetation type or for various animal groups. This could include actively planting species for
rehabilitation, or passively allowing this to take place. It may also include a study on grassland restoration, where this is currently being
done, and can provide an opportunity to compare with non-disturbed grasslands.

11. We require long-term monitoring of sites to detect changes over time in either restored or pristine sites. Perhaps develop current sites
into long-term monitoring locations.

12. We need to understand the mechanics of alien invasive species, encroachment and fire management; for example, fire can be
investigated using fixed-point photography on sites, fire burning regimes and effects upon KZNSS community structure and functioning.

Social questions 1. What ecosystem services are derived from KZNSS by adjacent communities? What do communities use KZNSS for? Quantify level of use
and impact.

How does human impact on KZNSS decrease with distance from settlement?
How can information on ecosystem services pertaining to Julia Glenday’s InVEST modelling be improved?

Are communities becoming more aware of biodiversity benefits as a result of ongoing poverty relief/Green Economy projects?

LRI S

What is the value of advocacy programmes around KZNSS and what is the best approach to use when communicating with rural
communities?

6. The above pertains to KZNSS falling within Ingoyama Trust Board (ITB) regions, as well as to those outside of it. Does the social value
depend on whether or not it is an ITB region?

Economic questions 1. Whatis the economic value of KZNSS to communities that rely on ecological goods provided by this vegetation type, and how does this
change with the proclamation of reserves?

2.  What is the economic value of KZNSS?

3. Investigate investment in ecosystem services as a model for protecting KZNSS, especially a model that works for rural communities in ITB
regions.

4. The above pertains to KZNSS falling within ITB regions, as well as to those outside of it. Does the social value depend on whether or not it
is an ITB region?

Geographic 1. What about cross-boundary effects and management of patches when they span municipal boundaries? This implies a broader extent
view of management, rather than just in the eThekwini Municipal Area (EMA).

2. How does conservation of KZNSS outside the municipality’s influence (including the ITB) affect our management of those patches within
the municipality’s jurisdiction? Successful conservation of sandstone outside EMA —do a desktop study on this.

3. An examination of ‘upstream’ influences on KZNSS.

Activities 4 and 8: Online anonymous guestionnaire and follow-up guestionnaire
Aim: To understand participants’ perceptions of the programme, collect baseline data and identify issues. The questionnaire was initiated
owing to discontent in the programme.

Method: An online anonymous questionnaire was designed using the SurveyMonkey software. This was distributed in 2013 to everyone
involved in the KZNSS research programme from both EM and UKZN (Activity 4). The same questionnaire was repeated a year later in 2014 as
a follow-up (Activity 8). For the first and second follow-up questionnaire, there were 29 and 19 respondents respectively, with 9 respondents
who took partin both questionnaires. The respondents included students, UKZN and EM staff. See the detailed questionnaire in supplementary
material Appendix 2. Noteworthy results from the two online questionnaires are presented in Figure 5.

Activity 5: Reflection guestions
Aim: To help to identify strengths and weaknesses of the partnership. To triangulate answers with the questionnaire.

Method: This took the form of a mini reflection where participants were asked a few short questions. This mini reflection was conducted in
October 2013 at a group meeting where students had been presenting their research to EM and UKZN staff, therefore students, Pls and EM
staff all participated in the reflection. Participants had to respond to the following four questions (Questions 1 and 2 contribute to evaluation
data and 3 and 4 are personal reflections):

1. One aspect of the research partnership you would like to change
2. One aspect of the research partnership you would NOT like to change
3. What can YOU do to make the programme better?

4. What can WE do to make the programme better?

Activity 6: Perceived success v. investment
Aim: To evaluate the perceived success v. investment in each year of the partnership. This measure served as a rapid check on the change-over
time.
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Perceived success

®

v

Investment

i.e. personal time and effort; project funds etc.

FIGURE 1-Al: Template graph for respondents to demonstrate their level of
investment in the KZNSS programme against their perceived success of the
programme.

Method: This was another mini reflection conducted at a full team meeting where students had presented their research to EM and UKZN
staff. Each participant was given a blank graph (Figure A1) and had to position the relationship between investment (i.e. time, effort and
project funds spent by the respondent or his/her institution) and the success of the programme (as perceived by the respondent/institution).
This was done in 2014, so participants reflected back on 3 years of the programme (2012, 2013 and 2014). If a respondent indicated that a
particular year fell below the diagonal dashed line, they perceived their investment into the programme to be greater that the success
achieved. However, if the year in question was depicted above the diagonal line, the respondent perceived the success to be greater than the
investment. The x and y axes provide a relative scale of increasing proportion as the level of success or investment. Results from this activity
are presented in Figure 4.

Activity 9: Close-out workshop
Aim: The purpose of this workshop was to reflect on successful and unsuccessful aspects of the partnership and explore future goals through
an in-depth reflection process. Learning through this process was also incorporated in the planning for phase two.

Method: A 2-day workshop was held to reflect on the research that had been conducted, considering how it could inform practice, where the
major gaps were, and how practice could inform research. Various activities were organised to facilitate the reflection and discussion process.

The reflection process was divided into three parts. The first was a paired verbal reflection with another workshop participant. The second
was a 20-minute personal reflection, and the last was a feedback session to share thoughts and ideas. The following questions were suggested
for each reflection:

What inspires me and energises me in the work | do?

What is MY role in this research-action partnership?

What is the role of students/researchers/practitioners in research-action partnerships? (Choose one.)
What is the role of this research-action partnership in society?

Aspects of the partnership you would like to change.

Aspects of the research partnership you would NOT like to change.

What can YOU do to make the programme better?

What can WE do to make the programme better?

O NV WD R

Other discussions were held throughout the workshop, exploring methods of knowledge integration and integration of science into practice.
The benefit of these discussions was having input from academics (UKZN) and practitioners (EM).

Activity 10: Close-out report
Aim: To summarise the research activities and outcomes of the 3-year programme period.

Method: The current document was compiled at the end of the 3-year research programme and detailed all activities, outcomes, research
and processes carried out. The report was compiled internally by members of the UKZN co-ordination committee with input from EM staff.
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The close-out report can be accessed online: http://www.durban.gov.za/City_Services/development_planning_management/environmental_
planning_climate_protection/Publications/Documents/KZNSS_Close_out_Report2011_2014.pdf

Activity 11: Special issue publication
Aim: To publish peer-reviewed articles of new knowledge generated through the research programme.

Method: Researchers were invited to voluntarily submit manuscripts to be included in a special issue of a peer-reviewed journal. A special
issue compilation was decided on as all manuscripts touched on various aspects of the KZNSS. Where possible, authorship of papers included
members from both institutions, adding to the aims of co-generation of knowledge. Guest editors also represented both EM and UKZN. The
special issue includes 11 manuscripts adding to the knowledge of the KZNSS across various disciplines.

Appendix 2 starts on the next page -
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Appendix 2:
Online questionnaire
Questions

1

4.

T

. Describe your role in the partnership

. Please choose which of these best describes your role?

Student

Principal investigator

Associated researcher

Manager for eThekwini Municipality
Other (specify)

. When did you join?

How would you rate the partnership overall?

Extremely satisfactory — Satisfactory — Indifferent — Unsatisfactory — Extremely unsatisfactory

. Which aspects of the partnership would you say have been successful? [Y/N, multiple choice]

Increased funding

Knowledge generation

Linking with outside institutions
Transfer of knowledge

Training of students

Innovative solutions

Other

. What factors have contributed most to the success of the partnership? Rank from 1 (high) to 3 (low).

Co-operation, collaboration, commitment of team and partnering institutions
Common vision, mission, goals

Champions for the initiative

Good communication

Grant funding and other support

Increasing the number of participants in the partnership

Mutual respect for the strengths of others

Adaptive management strategies of the partnership

Other (specify and rank)

. What do you feel have been your greatest challenges? Rank from 1 (high) to 3 (low).

Obtaining appropriate attention from the other partner (EM or UKZN)
Time constraints

Changes due to reorganisation

Finding suitable participants (e.g. students, Pls)

Financial and logistical support

Need to work with different organisational cultures

Short-term partnership

Other (specify)

. How would you address the challenges identified?

he section below addresses the ‘perceived’ outcomes of the partnership.

Appendix 2 continued next page >
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9. Do you feel you have acquired a better understanding of:

Yes Somewhat No

KZNSS ecosystem

Land use planning

Climate change (CC) adaptation and
mitigation

Management and policy

Common goal and partnership

Other (specify)

10. Do you feel that the KZNSS partnership (in general) has helped to:

Yes

Somewhat

Can’t say

Increase understanding of biodiversity of KZNSS

Increase understanding of ecosystem functioning and ecosystem services

Better understanding of past, present and future land use change

Assist EM with decision-making for land use planning

Assist EM with decision-making for management

Communicate the ecological and socio-economic value of KZN SS

Develop monitoring protocols in the face of climate change

Address specific climate change challenges

Address climate change adaptation issues, especially ecosystems-based adaptation

Increase human capital in the areas listed above

11. Do you feel that the partnership has helped to:

Yes

Somewhat

No

Can’t say

Bridge the science-policy gap

Increase confidence of individuals to address management of threatened ecosystems

Increase ability to work with multi-stakeholders

Develop new long-term work relationships amongst individuals

Develop new links amongst organisations

Build trust and mutual understanding amongst partners

Create knowledge that is solution-oriented, socially robust and transferable to both
the scientific and EM practice

Provide a platform for innovation and applied research

12. List any unintended outcomes of the partnership (positive or negative).

13. Have you been involved in similar partnerships before? (Note: moved up in the questionnaire.)

14. What makes working in this partnership different than other academic research projects?

15. Would you recommend this partnership to other academics, students or EM staff?
16. Would you like to continue being involved in this partnership?

17. How do you feel about the logistics and support provided with regards to:

Too much Fine Too little

Communication

Administration

Reporting

Finance

Meeting

18. What do you think is missing from this partnership?
19. What do you think is missing from this evaluation?

20. Any other comment(s)?
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