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A B S T R A C T

More and more effective research is needed to help address complex sustainability problems. Many research
approaches have adopted more transdisciplinary characteristics as a way to improve effectiveness. However,
empirical evidence of the extent to which and how transdisciplinary research design and implementation con-
tribute to (more) effective scientific and social outcomes remains limited. This paper reports a comparative
analysis of five research-for-development projects implemented in Peru and Indonesia to: characterize the extent
to which projects employed transdisciplinary principles; assess the extent to which and how intended project
outcomes were achieved; analyze the relationship between transdisciplinary research approaches and outcomes;
and provide lessons from the experience of using a theory-based approach to evaluate a set of case studies. Our
analysis demonstrates that the projects employing more transdisciplinary principles in their design and im-
plementation make more diverse contributions and have a greater breadth of influence.

1. Introduction

The research presented in this paper responds to two interactive
trends. First is the high and growing demand for more and more ef-
fective research to help address what Wiek et al. (2011b) describe as
“sustainability problem constellations” (p.3). Despite mainstream po-
litical interest and widespread research on sustainability, humanity’s
progress “remains on largely unsustainable development trajectories”
(Abson et al., 2017, p.30). There is increasing political pressure on
research funding agencies to account for the scientific and social im-
pacts of the research that they support, which in turn requires re-
searchers to provide evidence of these impacts (Reale et al., 2017). This
demand manifests in calls for improved research evaluation to de-
monstrate the value of research, and attract and be accountable for
investments in research (Wilsdon et al., 2015). Research evaluation is
also needed to support learning to improve research design and im-
plementation (Boaz et al., 2009; Mitchell et al., 2015; Pohl, 2011).

The second related trend is a marked evolution in the way research is
conducted to address pervasive challenges, with deliberate efforts to
cross disciplinary and professional boundaries to engage stakeholders
and intended research users as a way to deal with complexity and in-
crease the relevance, uptake, use, and impacts of research. This evolution

has been most prevalent in research fields dealing with complex social
problems (e.g., public health, sustainability, and development) that are
multi-faceted and therefore require integrated perspectives from which
to develop solutions (Gehlert et al., 2014; Wiek et al., 2011a). Such ap-
proaches have been variously described as Mode 2 research (Funtowicz
and Ravetz, 1993; Gibbons et al., 1994), transdisciplinary research (TDR)
(Bergmann et al., 2012; Carew and Wickson, 2010; Jahn et al., 2012;
Klein, 2006; Lang et al., 2012; Pohl and Hirsch Hadorn, 2007; Pohl et al.,
2010; Walter et al., 2007; Wolf et al., 2013), and sustainability science
(Brandt et al., 2013; Clark and Dickson, 2003; Heinrichs et al., 2016;
Kates, 2017; Kates et al., 2001; Kauffman and Arico, 2014; Komiyama
and Takeuchi, 2006; Roux et al., 2017), among others.

Despite the increase in theoretical discussion and actual application
of TDR, there is still limited conceptual formulation of the kinds and
scale of effects that can be realized, empirical evidence of the effec-
tiveness of these approaches, and learning from experience to help
improve the design and implementation of TDR (Jahn et al., 2012;
Walter et al., 2007; Wiek et al., 2014). Some authors have discussed
benefits of TDR approaches, including improved networks, capacity,
and usable products (Flint et al., 2019; Ozanne et al., 2017; Walter
et al., 2007; Wiek et al., 2014), though there have been few empirical
studies to understand these effects (Wiek et al., 2014).

https://doi.org/10.1016/j.envsci.2019.08.013
Received 15 April 2019; Received in revised form 28 June 2019; Accepted 26 August 2019

⁎ Corresponding author at: Sustainability Research Effectiveness Program, College of Interdisciplinary Studies, Royal Roads University, Victoria V9B 5Y2, Canada.
E-mail address: brian.belcher@royalroads.ca (B.M. Belcher).

Environmental Science and Policy 101 (2019) 192–203

Available online 10 September 2019
1462-9011/ © 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/14629011
https://www.elsevier.com/locate/envsci
https://doi.org/10.1016/j.envsci.2019.08.013
https://doi.org/10.1016/j.envsci.2019.08.013
mailto:brian.belcher@royalroads.ca
https://doi.org/10.1016/j.envsci.2019.08.013
http://crossmark.crossref.org/dialog/?doi=10.1016/j.envsci.2019.08.013&domain=pdf


Both trends have converged strongly in the international research-
for-development field. Research funders (i.e., bilateral and multilateral
development agencies and private foundations) demand more impact
and more evidence of impact (Renkow and Byerlee, 2010; Savedoff
et al., 2005; Stern et al., 2012) from the research organizations they
support. Dedicated researchers, research managers, and research or-
ganizations have responded by adapting their approaches to be more
engaged and deliberate to contribute to societal transformation (Court
and Maxwell, 2005; Gaziulusoy et al., 2016).

For example, CGIAR1, a large international agriculture and natural
resources research consortium, has undertaken an organizational reform
process which increased emphasis on social, economic, and environ-
mental outcomes and impacts on top of the long-established commitment
to produce high quality science. This shift was made explicit as a com-
mitment to shared responsibility for impacts (ISPC, 2015), defined as
reduced poverty, improved food and nutrition security for health, and
improved natural resources and ecosystem services (CGIAR, 2016). One
major aspect of the reform process was the creation of Consortium Re-
search Programs (CRP) which intentionally facilitated broader and
deeper partnerships, including with a range of policy and development
actors (i.e., international conservation and development organizations,
NGOs, policy-makers, etc.), as well as with other researchers and re-
search organizations. CRPs were also required to develop theories of
change (ToC) at the program-scale to model and plan the links from
research through outcomes to intended impacts. This has resulted in a
range of new research projects that incorporate many elements of TDR,
with high variation in context, design, and implementation, creating an
excellent opportunity to learn from individual TDR projects and conduct
comparative analyses across projects.

This paper compares and contrasts five such research-for-develop-
ment projects. The cases represent a range of research approaches, so-
cial and policy contexts, and outcomes. This analysis aims to learn
whether and how TDR approaches in each case contributed to scientific
and social outcomes, and draw more general lessons about TDR design,
implementation, outcomes, and evaluation. The research question is:
Does research that employs TDR principles contribute to (more) effec-
tive scientific and social outcomes?

The analysis takes advantage of a unique empirical dataset to assess
both TDR design and implementation and scientific and social out-
comes. The research builds on previous work to develop a framework to
conceptualize and characterize TDR qualities (Belcher et al., 2016;
Ramirez and Belcher, 2018) and develop and test a theory-based
method to empirically assess the outcomes and impacts of TDR projects
(Belcher et al., 2017; Halimanjaya et al., 2018). The framework (dis-
cussed in more detail below) adapts typical disciplinary research
quality characteristics and adds a range of additional characteristics to
reflect current theory about how TDR research should be done, with
attention to problem orientation, stakeholder engagement, epistemo-
logical integration, and knowledge co-generation. This allows us to:
characterize each project by the degree to which it conformed with
principles of TDR design and implementation; assess the results of each
project in terms of social and scientific outcomes; compare projects in
terms of relationships between TDR design/implementation and out-
comes; and provide lessons from the experience of using a theory-based
evaluation approach.

We begin by introducing and defining key concepts and terms, and
then summarize the research projects examined. We briefly present the
methods used for each case study and the comparative analysis. Results
are presented as: an overview of each project’s design and im-
plementation; analysis of the TDR characteristics of the five projects;
and description and analysis of the social and scientific contributions
made by the projects. The conclusions summarize the lessons learned
from assessing, comparing, and contrasting the five cases in terms of

how they were designed and implemented, what they achieved, and
how they achieved change.

2. Key terms and concepts

The evaluation literature is rife with ambiguous and poorly-defined
terms and concepts, which hinders communication, understanding, and
progress (Belcher and Palenberg, 2018). In this paper, we take a systems
perspective, assuming that any project operates within a complex system
with other interacting actors and processes. We are interested in whether
and how projects contribute to processes of change, but we have no
expectation that any change will be fully attributable to one project. We
conceptualize the change process within three spheres of declining
control and influence (Earl et al., 2001). The project activities and out-
puts are (mostly) under the control of the project, in a sphere of control.
Project outputs, which are the products, goods, and services of the re-
search project, can influence other actors and their actions in a sphere of
influence. In turn, those actors and actions can influence other actors and
actions to contribute to positive social, economic, and/or environmental
changes in a sphere of interest (Belcher et al., 2018). In this model, we
define ‘outcomes’ as changes in knowledge, attitudes, skills, and/or re-
lationships of actors in the system (individuals or organizations) that
manifest as changes in behaviour as a result of the research process and
its outputs. We define ‘impacts’ as changes in flow (e.g., higher annual
income; increased water discharge from a watershed) or state (e.g., socio-
economic status; water quality in a reservoir) resulting in whole or in
part from a chain of events to which the research has contributed. These
kinds of changes in poverty alleviation, food and nutrition security, and
environmental conditions are the impacts that CGIAR research funders
are seeking. These definitions of ‘outcome’ and ‘impact’ are more re-
stricted and precise than are often used in evaluation, TDR literature, and
everyday language. We use the term ‘results’ as a general term for any
effect of an activity (i.e., output, outcome, or impact).

3. Case studies

The CGIAR is a large global research network focused on agriculture
and renewable natural resources management. There are 15 research
centers and 12 cross-center CRPs, working with a total annual budget of
USD850 million (CGIAR, 2017). The Forests, Trees and Agroforestry
(FTA) CRP does research to enhance the role of forests, trees, and
agroforestry in sustainable development, food security, and address cli-
mate change (FTA, 2019). FTA research aims to generate new knowledge
and contribute to improved policy and practice for enhanced manage-
ment and use of forests and landscapes and improved livelihoods.

The research projects included in this analysis were done under the
auspices of FTA. They were done by CGIAR scientists in collaboration
with a range of other research organizations, governments, and NGOs.
None of the authors of this article were involved as researchers in any of
the original FTA research projects. The completed research projects
were selected for evaluation by FTA’s Monitoring, Evaluation, Learning
and Impact Assessment (MELIA) team for their learning potential.
There were indications that each project had some success in policy
engagement. The outcome evaluations (i.e., the case studies) were
conducted to critically assess whether and how the research contributed
to policy processes and/or other change processes. Each author was
involved in at least one of the independent case study evaluations
(design, data collection, analysis, and reporting). These outcome eva-
luations were done in a participatory mode with one or more of the
authors, plus some other researchers, none of whom were part of the
original research project teams.

A brief description of each project follows. Additional detail is
provided in Table 1 and Appendix 1 (see Table S1). References to
published on-line summaries of the case studies are provided in the first
column of Table 1. Some case studies have been published (Brazil Nut
Project (BNP), Sustainable Wetlands Adaptation and Mitigation1 CGIAR is the full name.
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Program (SWAMP)), and some are forthcoming (Fire and Haze In-
donesia (F&H), Global Comparative Study on Forest Tenure Reform-
Peru (GCS-FTR), Support to the Development of Agroforestry Conces-
sions in Peru (SUCCESS)). The fact that all cases are from two countries,
Peru and Indonesia, is coincidental. In the Peruvian case studies, there
is some overlap among stakeholders from the national and regional
governments, and one NGO was engaged as a partner in both the BNP
and GCS-FTR cases. Otherwise, there is little overlap between cases in
either country.

3.1. Brazil Nut Project (BNP)

The research aimed to provide a scientific basis for national policy
on timber harvesting in Brazil nut concessions in Peru. The research
was intended to support multi-use forest management to benefit
smallholders’ livelihoods and forest sustainability. The researchers
worked with smallholder Brazil nut concessionaires and applied a
quasi-experimental design to estimate an allowable timber harvest that
would not affect Brazil nut production. The project liaised with gov-
ernment authorities and NGOs to support the integration of findings
into policy. Independent outcome evaluations for this case study have
been published (see Ramirez and Belcher, 2018, 2019).

3.2. Fire and Haze Indonesia (F&H)

The project aimed to investigate the political economy of peatland
fire and haze in three provinces in Indonesia, to provide information,
analysis, and tools to government, private sector, civil society organiza-
tions, and local community actors to identify and implement fire pre-
vention strategies. There were three research streams: political assess-
ment of fire; spatial mapping and modeling of fire events; and policy
analysis. The project engaged with high-level government officials and
directly participated in national and subnational policy processes.

3.3. Global Comparative Study on Forest Tenure Reform-Peru (GCS-FTR)

The research aimed to advance understanding of factors affecting
the implementation of land tenure reform in Peru to support policy
implementation. The project worked in two regions to convene multi-
level government representatives, NGOs, community members, and
indigenous federations in multi-stakeholder fora to support capacity-
building, knowledge co-generation, and knowledge translation.

3.4. Support to the Development of Agroforestry Concessions in Peru
(SUCCESS)

The research aimed to contribute to more coordinated, effective,
and informed governance of agroforestry concessions (AFC) in Peru to
support evidence-based and contextually appropriate implementation.
The research approach integrated elements of technical (methods
testing, mapping, PGIS, carbon emissions estimations, and policy ana-
lysis) and social research (anthropological assessment, interviews,
surveys, workshops, and focus groups).

3.5. Sustainable Wetlands Adaptation and Mitigation Program (SWAMP)

SWAMP was a multi-national research program aimed to inform
national and international climate policy and practice by developing
tools and methods to quantify greenhouse gas (GHG) emissions, carbon
stocks, and flux in tropical wetlands due to land use, land-use change,
and forestry (LULUCF). SWAMP focused stakeholder engagement in
Indonesia, but also engaged in international policy discourse. The
technical research approach produced findings relevant for climate
mitigation and adaptation strategies, which were presented through
researcher engagement in relevant policy processes. This outcome
evaluation has been published (Halimanjaya et al., 2018).

4. Methods

We used a comparative case study methodology. Case studies enable
engagement with the complexity inherent in TDR and make it possible to
retrieve reliable evidence from the intended users of the research (i.e.,
policy-makers and other stakeholders) about the degree to which the
research project influenced their work or contributed to broader changes
in the context (Boaz et al., 2009; Bornmann, 2013; ESRC, 2009).

4.1. Characterizing TDR design and implementation of each case

Belcher et al.’s (2016) TDR Quality Assessment Framework (QAF)
provides criteria and an assessment rubric organized within the prin-
ciples of relevance, credibility, legitimacy, and effectiveness. The cri-
teria, identified from a systematic review of the literature on inter- and
transdisciplinary research quality assessment, cover all aspects of TDR
contextualization, problem definition, research design, collaboration,
engagement, and communication. The QAF comprehensively reflects
each of these elements of research design and implementation in one or
more criteria. Therefore, it provides a checklist of TDR characteristics
and a scale to assess the degree to which each characteristic is present.
Each criterion has an explicit definition and rubric statement against
which each project was scored (see Appendix 2: Table S2). The method
specifies that assessment of each criterion should be done considering
the project purpose. A score of 2 is assigned if a project fully satisfies
the criterion, 1 if the criterion is partially satisfied, and 0 if the criterion
is not at all satisfied. Projects were scored independently by the authors
and average scores were recorded. The scores for individual criteria and
as a set provide a TDR profile, indicating TDR characteristics that were
strong, present but incomplete, or absent in each project.

4.2. Defining the theory of change for each case

A detailed project ToC serves as the analytical framework for the
outcome evaluation for each project. A ToC models the change process,
providing a description and explanation of how and why the project was
expected to contribute to a process of change as a set of testable hy-
potheses. The ToC specifies the main actors involved in the change
process and identifies their actions as a sequence of steps. Each research
project had an implicit ToC but none had a fully articulated and docu-
mented ToC (GCS-FTR had developed a preliminary ToC at project in-
ception). A sub-set of the authors worked with each of the research teams
and partners after (or near) project completion in a two-day workshop to
document and specify the project ToC. A draft version of the ToC was
agreed during the workshop and subsequently refined in consultation
with the research project team. Each ToC was documented as a flow
diagram containing a set of activities, outputs, outcomes, and impacts
(Fig. 1.) organized by impact pathways, and in narrative form. Impact
pathways are defined by the primary actors or actions to be influenced.
For example, a policy pathway represents the constellation of actors and
actions that would, in theory, contribute to a change in policy.

4.3. Data collection

The QAF and ToCs served as guides to identify what data were
needed in each case to assess project design and implementation and
test the ToC. Data were needed to document and evidence project ac-
tivities, partnerships, outputs, and the range of hypothetical outcomes.
We used mixed methods, including document review, key informant
interviews, focus group discussions, and surveys to collect the data
needed to understand project contexts, characterize project design and
implementation, assess outcomes, and understand the processes and
mechanisms that contributed to outcomes. The interview guides were
designed to explore unexpected outcomes and alternative explanations
to capture emergent phenomena characteristic of complex systems.
Data were summarized and organized in an evidence table, which logs
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each ToC result, evidence to confirm or disconfirm each result, and data
sources for all evidence presented.

4.4. Assessing the scientific and social outcomes of each case

We applied the Outcome Evaluation method developed by Belcher
et al. (2017) and Ramirez and Belcher (2018), building on theory-based
evaluation approaches (Donovan and Hanney, 2011; Mayne et al., 2013;
Mayne, 2012; Mayne and Stern, 2013; ODI, 2012; White and Phillips,
2012). The approach assesses whether and how a project contributed to
the achievement of outcomes, using a project’s ToC as the analytical
framework and empirically testing it (Belcher et al., 2017; Ramirez and
Belcher, 2018). Each step in the ToC was assessed to determine if it was
realized and if there is evidence that the project contributed to its rea-
lization. We also explored complementary and alternative explanations
for results in lieu of a true counterfactual (Mayne, 2012).

4.5. Comparative analysis

Each case is an example of a practical effort to apply (some)
transdisciplinary principles in a research-for-development context, with
a clear problem-orientation and engagement of actors beyond the
project boundary. All cases were identified as successful projects in
terms of making a contribution to changes in policy and/or practice.
The individual case analyses identified the strengths and weaknesses of
each project against current TDR standards and assessed the degree to
which the research projects contributed to outcomes. The comparative
analysis builds on the individual case studies, and their collective
variability, to investigate the relationship between the design and im-
plementation of TDR and outcomes within and across the five cases.

This qualitative analysis explores relationships between the character
and quality of TDR design and implementation and the kinds of out-
come and impact contributions. We compared the ToCs and QAF scores,
looking for common elements and idiosyncratic differences across
cases. We also considered elements of design and implementation in
conjunction with outcomes, looking for patterns across this set of cases.

5. Results and discussion

5.1. TDR design and implementation

A first notable observation is that each case study used multiple impact
pathways. That is, each project aimed to contribute through knowledge
creation, but also used other mechanisms, such as capacity-building,
coalition-building, and agenda-setting to inform, support, and influence a
range of actors in the system. Each case aimed to contribute to several
high-level outcomes. Fig. 2 shows the ToC diagram for SWAMP. All five
ToCs are available as supplementary material (see Appendix 3: Figures S3-
S7). This multi-pathway model contrasts the typical linear model of sci-
ence in which knowledge is created, disseminated, taken up, and used
(Pielke, 2007). Rather, these cases are consistent with a stakeholder model
of science in which users have some role in knowledge production, and
where considerations of how science is used in decision-making are im-
portant (Pielke, 2007; Sarewitz, 1996; Stokes, 1997).

5.2. QAF characterization

Fig. 3 illustrates the scores by QAF principle and criterion (see
Appendix 4: Tables S8-S12 for the evaluators’ scores and justifications).
Each case included many TDR characteristics in different combinations.

Fig. 1. Sample theory of change flow diagram demonstrating logical flow of activities, outputs, outcomes, and impacts.
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The following discussion highlights some examples and summarizes
and explains key findings by principle.

5.2.1. Relevance
Fig. 3a illustrates that all projects demonstrated understanding of

the context and were designed to operate and contribute in that con-
text. This reflects that the researchers involved in each project had
previous experience, knowledge, and relationships. It also reflects the
deliberate intent to do research that would be used in a research-for-
development context. All projects scored lower on the criterion ‘Effec-
tive communication’. This is a challenging criterion to satisfy as it is
currently defined because it considers communication during all re-
search stages with all relevant actors; omission of one necessary actor
group at any stage results in a score of 1. Likewise, all projects scored
low on ‘Explicit theory of change’. GCS-FTR had done work to develop
and document its ToC at inception, but emphasis was at the global
project-scale and specificity was needed at the national-scale (which
was the focus of the evaluation). Still, the lead researchers found the
ToC conceptualization useful to guide the project and support adaptive
management. All other projects had implicit ToCs, but the ToC work-
shops revealed differences in understanding among project teams and
partners when made explicit.

SUCCESS scored high on many ‘relevance’ criteria. The research
team had previous research experience in the study regions, and le-
veraged pre-existing relationships with regional government actors.
One team member had high social capital in one region’s study com-
munities. The technical analysis of AFC policy was relevant to the
change the project aimed to influence, and government informants
perceived the research findings to be highly relevant to their work.

BNP responded well to a policy window for management guideline
revisions. However, while the ToC anticipated the research would
benefit Brazil nut concessionaires, our interviews with concessionaires
and other informants indicated that they did not feel that the research
was relevant to them. They suggested that the research was too tech-
nical and did not ask what they thought were the right questions. This
criticism is not fair or correct if the project is evaluated as a biophysical
research project meant to inform forest policy; however, if it had been
developed deliberately as a TDR project, these intended users would
have had the opportunity to help define the research question and the
project might have taken a different course.

5.2.2. Credibility
There was greater variability across projects under the principle of

‘credibility’ (Fig. 3b). The highest scoring criteria across projects were
‘Adequate competencies’, ‘Clear problem definition’, and ‘Objectives
stated and met’. This is partly owing to the fact that the projects were
led by researchers working for well-resourced international research
organizations whose funders require explicit documentation of problem
definitions and research objectives.

BNP and SWAMP had the greatest focus on biophysical research and
employed approaches that were most strongly rooted in disciplinary
scientific traditions. As such, they scored well on criteria that relate
closely to disciplinary scientific criteria. The technical research ques-
tion and the multi-country scale of SWAMP required well-developed
replicable methods with clear documentation. The methods were
transferable and scalable by design. SWAMP was well-resourced in
funding and scientific capacity to meet project objectives and adapt as
needed during the course of the project. However, SWAMP scored

Fig. 2. SWAMP theory of change, with outcomes coded to reflect the extent of outcome achievement (adapted from Halimanjaya et al., 2018).
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lower on some criteria indicative of TDR process characteristics. As
SWAMP was primarily driven by a scientific rationale, less attention
was given to consultation and engagement for ‘Broad preparation’, and
the criterion ‘Research approach fits purpose’ was not fully satisfied
because the project claimed to be interdisciplinary but did not explicitly
explain methodological and/or epistemological integration.

GCS-FTR displayed good use of ‘Ongoing monitoring and reflex-
ivity’, which the researchers used to adapt the project as new oppor-
tunities emerged, while other projects exhibited less consistent scores
under this criterion.

It was surprising that not all projects included a ‘Clearly stated re-
search question’. In some cases, the research question was implicit and
could be gleaned from objectives. Discussions with project teams re-
vealed that this is partly an artifact of donor funding proposal formats,
which in a development context may not require an explicit research
question. We also noted low scores for ‘Limitations stated’. Though
donors may not require these elements in the projects they fund, we
recommend their inclusion for transparency.

5.2.3. Legitimacy
The scores on the four criteria under ‘legitimacy’ also showed high

variation (Fig. 3c). GCS-FTR and SUCCESS scored well on ‘Research is
ethical’, ‘Genuine and explicit inclusion’, and ‘Effective collaboration’.
This reflects that both projects invested heavily in stakeholder

engagement and collaborated extensively with partner NGOs, indigenous
organizations, research institutions, and/or international organizations
to support their work. In GCS-FTR, the lead researchers utilized soft skills
and deliberately created opportunities to include women and indigenous
voices in research processes and outputs. The project facilitated knowl-
edge co-production and validation of the research findings through its
collaborative approach. Intra-team collaboration was also important for
both cases, as roles, partnerships, and decision-making structures were
mutually agreed upon and made explicit.

SWAMP was less engaged than these other two projects, but it was
appropriate to the project purpose and therefore still scored relatively
high. BNP and F&H scored lower on these criteria. All projects scored
low on ‘Disclosure of perspective’, suggesting a need for researchers to
be more aware or more forthcoming in declaring their interests and
perspectives. This may be another artifact of donor proposal require-
ments or may reflect a difference between the research-for-develop-
ment context and academia, where there is increasing emphasis on the
importance of reflection on positionality, potential bias, and bias im-
plications in modern methodology courses.

F&H was an outlier that demonstrates the importance of having
both effective internal and external collaboration for a project. External
collaboration with national-level policy-makers was strong because of
one researcher’s pre-existing personal and professional relationships.
This provided the project access to key decision-makers and processes

Fig. 3. QAF scoring diagrams of (a) relevance, (b) credibility, (c) legitimacy, and (d) effectiveness.
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based primarily on the reputation and trust of the researcher, and, by
extension, their research organization. However, internal collaboration
and communications were weaker in comparison; the three research
streams functioned as separate sub-projects, and the opportunity to
integrate the streams and leverage access to policy processes for the full
range of research outputs was missed.

5.2.4. Effectiveness
The scores on the four ‘effectiveness’ criteria are displayed in

Fig. 3d. These QAF criteria were originally designed to be applied based
on review of project proposal and final reports. In this study, the out-
come evaluations provide much richer detail on contributions to
knowledge, building of social capital, practical application, and sig-
nificant outcomes in each case, so we turn to that now (see Appendix 5:
Tables S13-S17 for summaries of the outcome assessments). All projects
made tangible contributions to change processes with sufficient evi-
dence to make a reliable assessment.

Most outcomes achieved by BNP related to changed knowledge,
awareness, and understanding, affecting stakeholder attitudes toward
science in forest policy development. BNP supported capacity-building,
though it was not central to the project. BNP results were considered
and referenced in the national forest policy, though ultimately the
timber harvest recommendations were not adopted.

Most F&H outcomes were achieved through changed understanding,
awareness, and attitudes toward fire prevention. The project supported
a shift in discourse and policy from a predominant emphasis on fire
suppression toward fire prevention, stimulating new action. The project
supported capacity-building, though it was not central to the project.
However, most of the outcomes in the policy realm resulted from just
one component of the project. This is indicative that there was scope for
more effective collaboration among the project team (including more
explicit interdisciplinary integration) to augment outcome achieve-
ments. Many interview informants expressed interest in but were not
aware of findings from other components of the project.

Outcomes achieved by GCS-FTR related to changed understanding
and awareness; access, uptake, and sharing of knowledge and tools; en-
hanced capacities; and strengthened relationships and trust. It is too early
to assess outcomes relating to support, advocacy (attitudes), and co-
ordination (changed relationships) for tenure reform implementation.

SUCCESS achieved outcomes relating to changed understanding,
recognition, and support for new methods trialed by the project and
application of AFCs for conservation and livelihood objectives. It is too
early to assess outcomes relating to changed policy.

Outcomes achieved by SWAMP related to changed awareness and
recognition of the research findings, in addition to changed capacities.
Changed knowledge in terms of quantifying below-ground carbon and
GHG emissions from wetlands highlighted the role of wetlands in mi-
tigating climate change and subsequent omission of wetlands in inter-
national policy. This knowledge, shared through conventional aca-
demic means, but also, importantly, through direct engagement in
national and international policy processes by project scientists, sup-
ported uptake and use of the research. This is indicative of an effective

contribution to problem-framing and solution development as a part of
the policy process (Hanberger, 2001).

5.3. Scientific and social contributions of projects

As noted above, the ToCs for each project are complex, with mul-
tiple interacting impact pathways. The ToC diagrams are colour-coded
to indicate which outcomes were achieved, partially achieved, or not
achieved (Fig. 2; see Appendix 6: Figures S18-S22), and which out-
comes had insufficient evidence to judge. Table 2 indicates the kinds of
contributions each project made.

All projects made both knowledge and social process contributions.
Projects that employed more TDR characteristics achieved more diverse
contributions. Contrasting BNP and GCS-FTR demonstrates this finding
clearly. BNP, which would be characterized as the least transdisciplinary,
made less diverse research contributions overall and markedly less social
process contributions. GCS-FTR, which would be characterized as the
most transdisciplinary, made many kinds of research contributions and
had a greater range of knowledge and social process contributions.

This may be explained by the range of mechanisms applied in
transdisciplinarity research. Table 3 indicates the kinds of mechanisms
leveraged by the fives projects to achieve outcomes.

BNP, F&H, SUCCESS, and SWAMP technical scientific outputs likely
could have been produced without a TDR approach. However, they
went beyond purely scientific approaches in order to improve their
contributions to policy and practice outcomes. Notably, SWAMP re-
searchers engaged directly in Indonesian and international policy pro-
cesses, suggesting that employing some TDR elements, even in a dis-
ciplinary research project, can help translate and mobilize knowledge.
BNP took advantage of a policy window, developed a cost-effective
method, and produced data and analysis that filled a knowledge gap
and could be used directly in policy development. The team also in-
vested time and effort in reaching out to stakeholders, especially
building relationships with key actors in the policy process, which
helped ensure that research results were utilized. F&H had a mixed
record. The project engaged with a high-profile political issue. One
researcher in particular had a high level of interaction and influence on
national policy processes on the basis of their and their organization’s
reputation. Moreover, the project invested in processes that helped
build a coalition of interest, but was less effective at leveraging that
potential to make use of the full range of research results.

SUCCESS and GCS-FTR were more comprehensive in applying TDR
principles. GCS-FTR went furthest in its engagement of stakeholders to
guide research direction and facilitate knowledge co-generation.
Genuine engagement led to high accountability and legitimacy of the
research process. The outcome evaluation found that the research team
was open to feedback and input from participants (mainly from NGOs,
academia, and government), which increased research legitimacy. Use
of participatory tools and the meaningful engagement of participants
from native communities and NGOs contributed to capacity-strength-
ening and coalition-building around tenure reform. SUCCESS also em-
ployed a high level of engagement to build capacity and coalitions of

Table 2
Types of research contributions made by each case study.

BNP F&H GCS-FTR SUCCESS SWAMP

Knowledge contributions Develop, test and improve theory and methods ✓ ✓ ✓
Provide theoretical and/or empirical analysis and possible solutions ✓ ✓ ✓ ✓ ✓
Provide evidence-based recommendations and guidance for improved policy and practice ✓ ✓ ✓ ✓ ✓

Social process contributions Build social and/or scientific capacity ✓ ✓ ✓ ✓
Encourage and influence public discourse ✓ ✓ ✓ ✓
Facilitate negotiated solutions ✓ ✓ ✓ ✓
Network development ✓ ✓ ✓ ✓
Influence research agendas ✓ ✓ ✓
Influence policy and practice ✓ ✓ ✓ ✓ ✓

B.M. Belcher, et al. Environmental Science and Policy 101 (2019) 192–203

199



interest. The project also successfully aligned itself with another high-
profile policy process by demonstrating how AFCs could help realize
national commitments to climate change objectives.

With respect to the kind and depth of engagement, projects mostly
aimed to inform (e.g., BNP) and consult (e.g., SWAMP, F&H, SUCCESS)
with their target audiences, with some engagement throughout the
project. GCS-FTR actively sought and encouraged a high level of parti-
cipation through partnerships. Table 3 illustrates that GCS-FTR utilized
the greatest breadth of mechanisms, and therefore the greatest breadth of
influence, which correlates to its breadth and depth of engagement.

It appears that when a project employs more transdisciplinary ele-
ments, it has more mechanisms at its disposal to make a broader range
of knowledge and social process contributions. With more diverse
contributions and mechanisms to leverage, a project has the potential to
have greater influence across more impact pathways. Other projects
looking to expand their research contributions, influence, and overall
effectiveness could benefit from the qualities enabled by TDR in the
design and implementation of their research.

6. Limitations

The research projects were not randomly selected, so the analysis of
overall effectiveness cannot necessarily be extrapolated to the larger
universe of FTA or CGIAR research projects. While the cases represent a
wide range of topics and research approaches, they were mostly focused
in two countries, Peru and Indonesia; different geographic, social, and
political systems will require different approaches. Lessons about out-
come achievements are context-specific, but lessons regarding research
design and implementation can be expected to have general application
as long as researchers consider the geographic context in which a
project is situated (i.e., account for aspects of relevance).

The ToCs were developed retrospectively, so it was not possible to
accurately document original intentions, expectations, and assumptions.
The ToC used to analyze each project was, at least in part, a reflection of
what had actually happened. While this would be considered a weakness
in a summative evaluation of the original project design, it is appropriate
to evaluate a TDR project, which is expected to adapt to new knowledge
and emergent conditions, by its most up-to-date ToC.

Higher-level outcomes inevitably take time to be realized and in some
cases evaluation data were collected near the project completion, with
some outputs still to be produced (e.g., GCS-FTR, SUCCESS). In that
sense, the outcome evaluations are a snapshot of a continual process.

The QAF was originally designed to be used for evaluating project
documents (project proposals or final project reports and/or scientific
publications). Therefore, some criteria do not make full use of the rich

data available from interviews and wider document review. We mod-
ified some criteria (see footnote 1 in Appendix 2). QAF scores should
not be interpreted as measures of excellence, but only as indications of
the presence and strength of TDR characteristics. This test of the QAF
will help to revise and improve it for broader application, as a checklist
and guide for project planning and/or monitoring and as a framework
for proposal (ex ante) or project (ex post) assessment.

7. Conclusion

One leverage point in the sustainability research agenda is “re-
thinking how knowledge is created and used in pursuit of sustain-
ability” (Abson et al., 2017, p.30). We have described, compared, and
contrasted five international research-for-development projects that
each employed elements of transdisciplinarity. The particular combi-
nation of TDR elements was characterized by assessing the degree to
which each project conformed to a set of TDR criteria, as organized in
the QAF. The kinds of contributions intended by each project and hy-
potheses about the processes and mechanisms by which those con-
tributions were to be realized were documented as detailed project
ToCs. The ToCs were tested empirically to determine whether or not
intended outputs and outcomes were realized and assess whether and
how each project contributed. We wanted to know whether research
that employs TDR principles contribute to (more) effective scientific
and social outcomes. Based on this set of cases, the answer is yes. Our
results demonstrate that projects incorporating TDR elements can
achieve both scientific and social outcomes by expanding their breadth
of influence. This is likely because each project was able to take ad-
vantage of a range of mechanisms to increase effectiveness. This evi-
dence contrasts with the linear model of research uptake and use.

None of the projects set out deliberately to do TDR. Rather, each
had a deliberate focus on moving beyond knowledge production to
influence policy and practice. To do that, they successfully employed a
variety of strategies that crossed disciplinary bounds and engaged a
range of partners and stakeholders at different levels.

All projects started from a problem focus (as opposed to an abstract
theoretical focus). That is, the research problem and research objectives
were designed to help solve a social or environmental problem. In most
cases, the research teams were already well-integrated in the problem
context whether it was at a local scale (e.g., BNP, SUCCESS) or an in-
ternational policy scale (e.g., SWAMP), and they invested in ensuring
the relevance of their work.

The participation of various system actors contributed to the pro-
jects’ relevance and strongly contributed to the uptake and use of the
research. This is a fundamental premise of TDR (Boaz et al., 2009;

Table 3
Impact pathways and mechanisms leveraged in each case study.
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Burkhardt-Holm and Zehnder, 2018; Gaziulusoy et al., 2016; Jahn
et al., 2012; Lang et al., 2012). Each project used participation and
stakeholder engagement to some degree. Projects that invested most in
developing and facilitating participation (e.g., GCS-FTR, SUCCESS)
were the most successful in generating social learning and coalition-
building. Projects that employed the most traditional scientific models
(e.g., BNP, SWAMP) still invested in outreach and engagement, and this
contributed to the realization of outcomes.

In several of the projects, researchers had opportunities to get in-
volved in and influence policy processes, partly because of their re-
putations and/or the reputations of their organizations. That is, they
gained standing and were able to contribute knowledge and ideas that
were not necessarily derived directly from the research project.

All projects had multiple impact pathways, with deliberate attention
to multi-scale government policy processes, but also contributed to
policy and practice in private and NGO sectors as well as scientific
progress. Encouraging and facilitating participation and engagement
opened opportunities to influence change in a variety of ways, through
capacity-building, coalition-building, and agenda-setting, which all
helped achieve core project objectives and supported complementary
outcomes. We feel that this is an important observation. It strongly
contrasts with the classic linear model of science, reinforces the need
for TDR approaches, and calls into question traditional disciplinary-
oriented research evaluation approaches.

There was an indication of trade-offs between some desired ele-
ments of TDR. This may happen simply owing to practical considera-
tions. For example, the high investment in public outreach in F&H may
have been done at the cost of reduced collaboration and integration
within the project. Any project will have decisions to make about how
to allocate resources. There are also inherent contradictions between
elements; for instance, producing timely research findings that align
with decision-making cycles may shorten time for data collection and
analysis, affecting aspects of research design and credibility (see Cash
et al., 2002; Sarkki et al., 2014). The current analysis cannot delve into
trade-offs, but we recommend that researchers give due consideration
to the outcomes they hope to contribute to (and not only the outputs
they aim to produce) and allocate resources accordingly.

This study also served as a test of methods used to evaluate change-
oriented research projects in complex systems. The ToC workshops were
universally appreciated by the participating research teams. The process
of articulating and documenting the ToCs helped develop common un-
derstanding, even though it was done retrospectively. ToC also facilitates
critical thinking, integration, collective visioning, transparency, and ac-
countability (Belcher et al., 2019). FTA has found the approach useful
enough to make it policy that future projects will develop ToCs as part of
their design. The ToCs served as useful analytical frameworks to identify
intended outcomes and empirically test whether they were achieved. The
tool is sufficiently flexible to be applied at the programme-level, and has
been trialed by the authors in a diverse range of programming including
non-profit, higher education, and research.

The QAF was helpful to identify and assess the TDR characteristics
of each project. This exercise demonstrated that the QAF can be applied
to research projects that fall anywhere along the disciplinary-transdis-
ciplinary spectrum. As a multi-functional tool, the QAF can be used for
project planning, adaptive management, and evaluation. The QAF was
originally intended to be applied to evaluate project proposals and/or
reports of completed projects. The much richer data set created by the
outcome evaluations revealed shortcomings in some concepts, defini-
tions, and scoring. This will be addressed in forthcoming work.

Our analysis demonstrates that projects can make more contribu-
tions to scientific and social outcomes – thereby expanding their
breadth of influence – by employing transdisciplinary principles. In
these cases, the social processes employed helped translate and broker
knowledge outputs, and made substantial additional contributions
through capacity-building as well as initiating and supporting discourse

and relationship-building. Research intending to influence policy and
practice change should consider integrating and reflecting on TDR
characteristics more intentionally throughout the research process. The
QAF and ToC tools can help facilitate this process. Further testing and
comparison of TDR evaluation frameworks (e.g., Blackstock et al.,
2007; Cook et al., 2018; Phillips et al., 2018; Ozanne et al., 2017; Polk,
2014; Talwar et al., 2011; Wiek et al., 2014; etc.) needs to be done in
transdisciplinary contexts to learn more about how research contributes
to change processes and support greater convergence in the TDR field.
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