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Summary  

As climate change impacts unfold across the globe, growing attention is paid towards 

producing climate information that support adaptation efforts. The use of such information, 

however, remains limited in practice. Researchers and practitioners have therefore started to co-

produce climate services to ensure that information is contextual, timely and relevant to support 

climate change adaptation decision-making. Recent research however shows a pressing need to 

better understand how to evaluate co-produced climate services, in particular their impact on 

policy and action. This thesis aims to address this research gap, by answering the following 

research question:  

What methods can be used to evaluate both the process and effects of co-produced climate 

services?  

The research question is answered through a systemic literature review, and online 

questionnaire that targeted actors with previous experience in co-producing climate services. 

The findings are presented in the form of principles to provide practitioners and policymakers 

with a flexible guide to draw inspiration from when designing their evaluation framework. The 

findings support the following three principles: 

1. Theory of Change methodology, which is a tool for project management, stakeholder 

engagement, and evaluation that can help stakeholders to capture the complexity which 

emerges when co-producing climate services. It engages stakeholders in discussions on 

objectives, causal linkages, external factors, and underlying assumptions. The Theory 

of Change is easy to update as outcomes unfold over time.  

2. Participatory evaluation, which actively engages stakeholders in the evaluation 

process. Previous research shows that participatory evaluations can yield many benefits 

like building a sense of ownership over the evaluation findings; generating a shared 

vision; increasing motivation among stakeholders to participate in the evaluation; 

capturing unexpected effects; and validating findings among the affected stakeholders.  

3. Mix-methods - with a focus on visual products, which create a robust data set for 

analyses while capturing both the tangible and intangible effects which emerge when 

co-producing climate services. Visual products can help stakeholders to better 

understand complex change pathways.  

The three principles add to the body of research that seeks to evaluate research impact, and pave 

the way to a more advanced approach that can assess the many outputs, outcomes, and impacts 

which emerge when co-producing climate services. The principles are designed to offset 

previously identified challenges and shortcomings encountered when evaluating co-produced 

climate services, and are expected to yield many benefits. Key benefits include helping 

stakeholders to map complex change pathways; capturing external factors; measuring 

intangible outcomes and impact; bridging conflicting interests; identifying potential unexpected 

effects; and many other. 

The principles draw on evidence from a systematic literature review and an online 

questionnaire, where early signs for practical applicability surfaced. As a way forward, the 

principles should be applied and tested in practice. The principles should be applied in various 

constellations to further stimulate the debate on co-produced climate services.   
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1 Introduction 

As climate change impacts unfold across the globe, growing attention is paid towards 

producing climate information that supports adaptation efforts (Wall et al. 2017). Despite recent 

advancements in climate projections, climate impact studies, and adaptation research (Ernst et 

al. 2019), the use of such climate information remains limited in practice (André et al. 

2020). There is thus a usability gap between the researchers producing climate information, and 

the end-users who apply the knowledge in practice (Bremer and Meisch 2017). As an attempt 

to bridge this gap, the World Meteorological Organization in collaboration with various UN 

agencies initiated the World Climate Conference-3 (WCC-3) in 2009 to develop a global 

framework for climate services (GFCS 2009). Climate services seek to produce contextual, 

timely and relevant information to support climate change adaptation decision-making. 

Decision-relevant climate information plays a significant role in promptly adapting to the 

effects of climate change (Daniels et al. 2020).  

Climate services, and climate change adaptation, are situated in a context characterized by 

complexity, cross-scale drivers, diverging stakeholder interests, and high uncertainty. 

Researchers and practitioners have adopted knowledge co-production as an attempt to navigate 

within this complex space (Norström et al. 2020). Knowledge co-production is a collaborative 

research process that transcends traditional disciplinary boundaries and engages non-academic 

stakeholders to produce context-tailored knowledge, solve pressing societal issues, and boost 

scientific progress (e.g., Belcher et al. 2020; Blackstock et al. 2007; Heink et al. 2015). Some 

scholars argue that co-produced climate services can generate new knowledge simultaneously 

as it strengthens relationships, trust, confidence, and capacity (Daniels et al. 2020). Allegedly, 

knowledge co-production can enhance ownership, legitimacy, credibility, and accountability 

(Lang et al. 2012), ultimately increasing the likelihood of research findings being implemented 

in practice (Reed et al. 2018).  

 

There is however little existing evidence showing if co-produced climate services deliver their 

potential benefits. Most climate services are not systematically evaluated. This, as researchers 

tend to develop new co-production tools rather than evaluating and refining existing ones (Van 

der Molen et al. 2019). In this regard, concerned parties lack information to make sound 

decisions regarding where, or if, to spend their often limited budgets to improve climate services 

(Vaughan and Dessai 2014). For this reason, some scholars have recently started to outline 

evaluation practices that are fit for appraising co-produced climate services (Van der Molen et 

al. 2019). Evaluation can play a significant role in quality improvement, as it allows involved 

actors to reflect, learn, and adapt based on previous project performance (Fazey et al. 2014). 

Thus, evaluations can support and improve climate change adaptation decision-support, in the 

long run increasing the efficiency and effectiveness of evidence-based adaptation actions 

(Vaughan and Dessai 2014).  

 

During the WCC-3, it was acknowledged that evaluation serve a key role in establishing best 

practices (GFCS 2009). Yet there is still little academic guidance on how such evaluation 

should look like, ultimately making it increasingly difficult to collect plausible empirical 
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evidence on the effectiveness, quality, and effects of co-produced climate services (Ernst 2019; 

Van der Molen et al. 2019). Traditionally, research evaluations employ procedures solely 

focusing on assessing academic outputs, thus failing to capture the broad array of effects 

associated with knowledge co-production (e.g. Sarkki et al. 2015; Schuck et al. 2017). Thus, 

evaluating the co-production of climate services require new innovative approaches (Wall et al. 

2017) that accounts for the many challenges in climate change adaptation decision-making. 

Long-term impacts and intangible effects are especially difficult to assess (Daniels et al. 2019).  

 

There is a pressing need to better understand how to evaluate co-produced climate services, in 

particular their impact on policy and action. Many methods, frameworks, and approaches for 

evaluating research impact exist, but little research is devoted to understand what methods best 

capture the many effects which emerge when co-producing climate services (Reed et al. 2021). 

This thesis seeks to address this research gap.   

 

1.1 Research aim 

This thesis aims to develop a set of principles that outline methods applicable when evaluating 

co-produced climate services. The principles are designed to fit many different contexts, and 

seek to capture a broad array of effects. Focus lies on understanding the co-production process 

itself and the effects which may emerge from such a process. The intended user is anyone 

involved in co-producing climate services, regardless of their background. This includes 

researchers, project stakeholders, funders, decision-makers, and more. The research question is 

the following: 

What methodological principles can be used to evaluate both the process and effects of co-

produced climate services?  

The findings are presented in the form of principles. A standard set of indicators is consider 

inflexible, and is likely to fail adapting to the many different contexts that co-produce climate 

services (Fazey et al. 2014). Broader evaluation principles are in comparison more adaptable. 

Principles can be adapted to fit particular situations, while providing practitioners with a 

flexible guide to draw inspiration from when designing their evaluation frameworks (O’Connor 

et al. 2019).  

To answer the research question, a hypothesis is developed. The hypothesis outlines the 

methodological principles considered fit for evaluating co-produced climate services. Liedtka 

(2015) identifies two types of hypotheses: The scientific hypothesis that seeks to explain casual 

linkages, and the design hypothesis that employs abductive reasoning to find a probable solution 

to an identified problem. Here, the latter is applied. The design hypothesis provides a powerful 

tool for abduction, and can facilitate the formulation of new ideas, concepts, and methods. Also, 

the design hypothesis is considered robust in light of complexity, uncertainty, and ambiguity 

(Liedtka 2015), all which are prevalent when trying to evaluate co-produced climate services 

(Bremer et al. 2019). For simplifying purposes, the design hypothesis is hereinafter referred to 

as hypothesis.  
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1.2 Outline 
To answer the research question, the thesis is divided into four chapters. The first chapter 

introduces the thesis topic, research aim, and conceptual framework. The second chapter 

reviews the existing literature to form a hypothesis, which then is tested in the following 

chapter. The fourth and final chapter concludes the research findings.  

2 Conceptual framework  
This section outlines the main concepts used in the thesis, whilst placing the study in a broader 

academic context. Looking at the research question, the following three concepts stand out: 1) 

climate services, 2) knowledge co-production, and 3) evaluation. Figure 1 shows how the 

concepts relate to each other.  

The concepts are placed on a three-level ladder. Each level is designed to target the former. 

First, the area is defined. Focus lies on climate services, which is approached through the second 

level using knowledge co-production. At the broadest level lies the intervention that the thesis 

aims to improve, in which this case refers to evaluation practices.  

 

Figure 1: Conceptual framework 
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2.1 Area: Climate services 

Climate services convey credible weather and climate information, commonly in the form of 

seasonal and decadal climate forecasts (Christel et al. 2018). Other forms of climate services 

include, but not limited to, maps, risk assessments, and narratives, ultimately equipping 

decision-makers with scientific information to adapt to climate change (Daniels et al. 2020). 

Climate services differ from climate research, as the former seeks to respond to user-needs 

whereas the latter intends to enhance our understanding of the climate system as a whole. 

Climate services emerged as a concept during the WCC-3 held in 2009 (Vaughan and Dessai 

2014). As a rather new concept, climate services are yet to adopt a universal definition. 

Regardless of the definition, climate services have received increasing recognition over the past 

15 years at a global, regional, and national scale. Many scholars consider climate services as 

essential for bridging the gap between research and practice, thus ensuring that science 

effectively supports evidence-based climate change adaptation decision-making (Bremer et al. 

2019). 

Until more recently, climate services have been defined as merely a mean to deliver a final 

product. Such supply-driven delivery of climate services from providers to users often falls 

short in practice, as it fails to account for local needs, capacities, and context (Daniels et al. 

2020). An example of such definition is presented by the European Commission (2015), in 

which climate services are considered as the transformation of climate information into usable 

products like climate forecasts, financial assessments, advices on best practices, and others.     

Some scholars have tried to respond to this need for a more process-centric approach. One 

notable example is the Tandem Framework, which is applied in this thesis. The Tandem 

Framework has been empirically tested in Southeast Asia, Latin America, Sub-Saharan Africa, 

and Europe. Using the analogy of a tandem bicycle, the framework sets out to involve relevant 

stakeholders in a collaborative process to co-produce climate services (Daniels et al. 2019). The 

Tandem Framework proposes a process-centric, co-producing approach which seeks to enhance 

collaboration in order for climate services to fulfill their potential and bring about societal 

change. Focus lies on the process itself rather than its final outputs, where the involved 

stakeholders work together to develop a common understanding of the problem at hand. In the 

Tandem Framework intended outcomes extend beyond the traditional singular products to 

encompass a wider range of possible impacts, such as improved institutional capacity, increased 

confidence, and expanded networks. Evaluation plays a key role in the Tandem Framework, as 

it helps to foster a culture of learning and reflection among the involved stakeholders (Daniels 

et al. 2020)  

Arguably, such approach, and its emphasis on collaboration, nicely brings together two of the 

main branches of interest explained in the research aim: climate services and knowledge co-

production. The Tandem Framework largely builds on knowledge co-production theory 

(Daniels et al. 2020), as previous research shows that co-production makes climate services 

more effective, usable, and contextual (Vaughan and Dessai 2014). Knowledge co-production 

is often cited as a mean to address complex systematic challenges, thus making it well-fit for 

developing climate services (Harvey et al. 2019).  
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2.2 Approach: Knowledge co-production  

There is no universal definition of knowledge co-production (Jahn and Keil 2015). The many 

meanings, terms, and aims attached to knowledge co-production allow for application in many 

different disciplines (Bremer and Meisch 2017) such as health research, rural development, 

sustainability science, and others (Vincent et al. 2018). However, terminological ambiguity 

arises when diverse disciplinary and professional jargons merge (Jahn and Keil 2015). Many 

terms are used interchangeably (Lang et al. 2012; Norström et al. 2020). Knowledge co-

production can be referred to as transdisciplinary (e.g., Belcher et al. 2016), participatory 

research (e.g., Blackstock et al. 2007), communities of practice (Fulgenzi et al. 2020), 

knowledge exchange (e.g., Fazey et al. 2014), joint knowledge production (e.g., Hegger et al. 

2012), science-policy interfaces (e.g., Heink et al. 2015), and knowledge integration (e.g., 

Hitziger et al. 2019). Such research methods are hereinafter referred to as knowledge co-

production. Terminological ambiguity can negatively impact evaluation practices, as it makes 

it difficult to share and transfer findings across cases (Bremer and Meisch 2017). Therefore, it 

is vital to understand how knowledge co-production is conceptualized to effectively evaluate 

co-produced climate services.  

Looking at the co-production literature, some key defining characteristics emerge. Knowledge 

co-production cuts traditional disciplinary and professional boundaries by involving various 

stakeholders, thus multiple perspectives, in a collaborative research process to solve pressing 

societal issues and produce context-specific knowledge (e.g Carew and Wickson 2010; 

Fulgenzi et al. 2020; Roux et al. 2010).  Knowledge co-production initiatives can have many 

different purposes, commonly at least one of the following: bridging the usability gap; 

strengthening adaptive capacity in government institutions; embracing complexity; facilitating 

social learning; empowering traditional environmental knowledge systems; and increasing 

public participation (Bremer and Meisch 2017). 

In knowledge co-production, stakeholder refers to “any person or group who has an interest in 

the research topic and/or who stands to gain or lose from a possible policy change that, directly 

or indirectly, might be influenced by the research findings” (Slunge et al. 2017, p. 4). 

Stakeholders can be divided into three groups when co-producing climate services: the users of 

climate information; the providers who produce information to support climate change 

adaptation decision-making; and intermediaries who facilitate or support the co-production 

process (Salamanca and Biskupska 2021). In addition, funding agencies play a critical role 

when co-producing climate services, as they set the agenda by allocating funds to whatever they 

see as a priority (Roux et al 2010). It is however worth noting that roles are fluid, meaning that 

stakeholders are likely to adopt many different roles as the co-production initiative progresses 

(Bremer et al. 2019). 

The way knowledge co-production is conceptualized and implemented, including its aims and 

terms, affects what effects that emerge and thus what is being evaluated (Fazey et al. 2014). 

The literature shows that knowledge co-production has numerous effects, many which lies 

beyond traditional academic outputs (Sarkki et al. 2015; Zscheischler et al. 2018). Possible 

effects include, not limited to, improved networks (Wall et al. 2017), enriched decision-making 

(Heink et al. 2015; Sarkki et al. 2015), and social learning (Blackstock et al. 2007). It is worth 
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noting that some of these effects may emerged after the end of a project, thus imposing 

additional challenges for evaluation.  

To conclude, the evaluative principles should be broad enough to capture the diversity in 

knowledge co-production, thus fit well with many definitions, aims, and effects. Therefore, a 

broad definition of knowledge co-production is employed that captures key characteristics, 

while allowing for a great level of flexibility to support many different purposes and contexts. 

Drawing inspiration from Norström et al. (2020), knowledge co-production is hereby defined 

as a collaborative research process involving diverse types of expertise and actors, to solve real-

world problems and produce context-specific knowledge.  

2.3 Intervention: Evaluation  

Like knowledge co-production, the concept of evaluation cuts across disciplinary and 

professional boundaries. Evaluations can take many different forms depending on what context 

needs to be assessed, and for what purpose (Madaus and Stufflebeam 2000). Cambridge 

University Press (2021, np.) presents a definition of evaluation in its simplest form: “the process 

of judging or calculating the quality, importance, amount, or value of something”. Reviewing 

the evaluation literature, two broad typologies emerge: summative and formative.  

The summative approach takes place at the end of an intervention to assess its overall merit 

(Fazey et al. 2014). Summative evaluations tend to employ a linear cause-effect model and rigid 

methodologies to measure change, making the summative approach unfit for endeavors like co-

produced climate services (Patton 2010). Climate services are facing an inherent uncertainty, 

meaning that they need to be flexible and adapt as change unfolds (Salamanca and Biskupska 

2021). The summative approach fails to provide this flexibility (Patton 2010). Moreover, Fazey 

et al. (2014, p.206) note that the summative approach “focus more on the outcomes rather than 

the processes that led to them”, meaning that it fails to capture the process-centric element in 

co-produced climate services (Daniels et al. 2020). 

Formative assessments are embedded into the project cycle to enhance learning to improve 

project performance (e.g. Madaus and Stufflebeam 2000; van Tulder and Keen 2018). The 

formative approach fails to provide the flexibility that is required when evaluating co-produced 

climate services (Salamanca and Biskupska 2021). Formative assessments support 

improvements towards a pre-defined objective, whereas it is common for co-production 

initiatives to experience changes in objectives as the process evolves  (Blackstock et al. 2007). 

The evaluation framework must adjust to such changes in conditions (Patton 2010), to capture 

the true value of co-produced climate services.   

Developmental evaluation emerged as a response to the limitations imposed by the summative 

and formative typologies (Patton 2010). The developmental evaluation corresponds to the 

assumptions that underpin knowledge co-production initiatives. Co-production builds on the 

assumption that change is complex, non-linear, and emergent (Norström et al. 2020). 

Developmental evaluation is designed to understand such complexity. Drawing inspiration 

from complexity theory, the developmental evaluation sets to support adaptive management in 

social innovation initiatives, like the co-production of climate services, characterized by 

complexity, emergence, stakeholder diversity, long time-horizons, and uncertainty (e.g., 
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Dozois et al. 2011; van Tulder and Keen 2018). There is no universal definition of adaptive 

management, but for the purpose of this thesis adaptive management is defined as an iterative 

process of “learning by doing” (Reever Morghan et al. 2006). 

As the name entails, developmental evaluation puts emphasis on development rather than 

accountability or improvement. Lemon and Mitchell (2020, p.95) cleverly describe 

developmental evaluation as “evaluation for development rather than evaluation of 

development”. Table 1 shows the main differences between traditional and developmental 

evaluation. The traditional evaluation is here considered as a contrasting heuristic device to 

better explain the developmental evaluation niche. The traditional evaluation is therefore 

described in a rather simplistic terms, meaning that some of the diversity associated with such 

approaches is overlooked. 

Table 1: Traditional and developmental evaluation (Patton 2006; Patton 2010). 

 Traditional evaluation Developmental evaluation 

Purpose 

Formative-summative divide, in which 

formative improves and summative tests. 

Measure success against fixed 

objectives. 

Support continuous development of innovation 

and adaptation as new insights emerge in a 

context characterized by complexity.  

Roles and 

responsibilities  

Evaluator is independent to ensure an 

impartial assessment.  

Evaluator embedded in the intervention to 

facilitate adaptive learning. 

Timing Often one-off events. Continuous. 

Theoretical 

underpinnings  
Linear cause-effect model. Complexity theory.  

Approaches to 

uncertainty  

Quixotic control, aims for predictability 

and certainty.  

High tolerance for ambiguity and uncertainty, 

adapting as change unfolds. 

Results 

Reports that cover lessons learnt, to 

support similar projects in other 

contexts. 

Real-time feedback. 

 

The co-production of climate services is highly dependent on contextual factors, making 

universally-adopted guidelines and practices undesirable (Jahn and Keil 2015). The initial 

stages of a co-production initiative are characterized by uncertainty, as practices adapt as the 

project evolves (Laycock et al. 2019). There is also an inherent uncertainty associated with the 

problem, climate change, which the co-produced climate services seek to address (Hegger et al. 

2012). Goals and strategies are likely to change as the project evolves, thus making it unfeasible 

to try to measure success against a set of pre-defined objectives. As an attempt to handle such 

uncertainty, developmental evaluation practices entails rapid, real-time feedback to nurture 

adaptive decision-making and social learning (Patton 2010), and can thus help co-production 

initiatives to develop in an environment characterized by high uncertainty and complexity.    
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3 Methodology  
The first part of the research aimed to develop a hypothesis. It therefore examined previous 

attempts to evaluate knowledge co-production initiatives, paying special attention to evaluation 

challenges and enabling factors to overcome them. A systematic literature review was 

performed, using the systematic snowballing approach presented by Wohlin (2014) with some 

methodological additions from Dawkins et al. (2019). The systematic snowballing approach 

allows for a comprehensive synthesis of existing literature, while clarifying any controversies 

or gaps. Its systematic nature, and strict series of guidelines, reduce subjectivity while ensuring 

transparency and replicability (Wohlin 2014).  

The systematic snowballing approach consisted of five steps: 1) determine eligibility criteria, 

identify a start set, 3) literature search, 4) secondary screening, and 5) analysis. Each step is 

described in the sections below. The process is visualized in Figure 2.   

 

Figure 2: Snowballing approach (Wohlin 2014) 

3.1 Determine eligibility criteria 

The first step of the literature review was to develop a set of eligibility criteria that determined 

the basic conditions that a document must fulfill for inclusion in the final sample. The eligibility 

criteria were designed to reflect the research aim and conceptual framework, which seeks to 

understand what methods can be used to evaluate the process and effects of co-produced climate 

services. Four criteria were identified. 

 

First, the type of intervention that the document must address was specified, in this case 

evaluations.  

 

The second criterion determined the approach which the intervention addressed. The approach 

was specified as knowledge co-production, and included related research practices like 

transdisciplinary research, participatory methods, multi-actor projects, and others. Documents 
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that considered adjacent topics like knowledge brokers, interdisciplinary research, public 

participation, or research centers were not included.  

 

The third criterion specified what area was considered, in this case climate services. However, 

solely focusing on climate services proved insufficient due to the lack of previous research. 

Therefore, the area was broadened to capture other adjacent topics gathered under the umbrella 

term “sustainability science”, including, but not limited to, environmental research, climate 

change adaptation, and natural resource management. Although climate services and 

sustainability science are different research topics, they both face similar challenges invoked by 

their inherent wickedness. Wicked problems are characterized by “multiple and conflicting 

inputs and multiple possible outcomes, all of which play over time against, or occasionally with, 

each other” (Sun and Yang 2016 p. 2). Consequently, wicked problems have no definitive 

formulation or solution (Vink et al., 2013). In addition, sustainability science and climate 

services can be viewed as different facets of the same crisis – climate change. It is however 

worth noting that sustainability science is much broader discipline, thus including many other 

topics in adjacent to climate change.  

 

The fourth, and final, criterion referred to the setting. For this study, only studies published in 

scientific journals were included. Thus, no grey literature was considered. It is worth noting 

that this may have resulted in a publication bias, as unpublished material was overlooked 

(Haddaway et al. 2015). Moreover, the publication needed to be in English. 

 

3.2 Start set 

The second step of the literature review entailed identifying relevant articles to form a start set 

(Wohlin 2014). The creation of the start set began with a preliminary literature search on 

Scopus. The preliminary literature search aimed to provide a very basic understanding of 

available research, rather than producing a comprehensive list of available literature. The search 

string was therefore kept simple, thus excluding the previously mentioned synonyms. The 

search string was structured as following: TITLE-ABS-KEY (evaluating AND knowledge AND 

co-production). The preliminary literature search yielded 32 documents, each screened on their 

title and abstract to assess their relevance. In total, 4 documents were tentatively included.  

To increase comprehensiveness, an expert in the field was asked to share any relevant literature. 

The expert recommendations generated an additional 6 documents.  

The final inclusion or exclusion was based on a secondary screening process, looking how many 

times a document was cited. Documents with many citations were prioritized, as this would 

provide a larger input for the snowballing. It is worth noting that this selection process 

unintentionally favored older documents, as they have circulated longer and thus given the 

opportunity to gain more citations. However, the documents excluded from the start set were 

included in the final sample of literature as they were identified in the literature search. The 

start set is presented in Appendix A.  
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3.3 Literature search  

Stage three entailed an extensive literature search, applying backward and forward snowballing 

in iterations. Backward snowballing meant that the reference list of the documents in the start 

set were reviewed, whereas citations were considered during forward snowballing. Citations 

and references lists were identified using the well-regarded database Scopus in October 2020. 

Documents were included for a secondary screening in case their title and abstract met the 

eligibility criteria. Documents found during the initial iteration were added to the start set, and 

subject to snowballing during the next iteration. The process continued until no additional 

documents were found.  

 

 In total, the literature search generated 2384 documents. A total of 70 documents were included 

for a secondary screening. The process is visualized in Figure 3 below. 

 

 
Figure 3: The literature selection process 

3.4 Secondary screening 

The next step was a secondary screening, in order to make the sample more manageable 

considering the given time and resources constraints. The secondary screening also provided 

an additional opportunity to verify all the documents against the criteria, thus ensure full 

relevance. It entailed a full-text screening. Any unfitting documents were at this stage excluded.  

An additional eligibility criterion was added. The criterion specified that only conceptual papers 

were to be included. Conceptual papers here refer to those papers that focus on developing new 

evaluation approaches for assessing co-production initiatives. The conceptual papers were 

considered well-fit as they mimicked the research question’s conceptual side. Case studies were 

excluded, as most focused on the co-production initiative itself rather than the development of 

an evaluation approach.  It is however worth noting that some papers were both conceptual and 
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empirical, as they developed and tested a novel evaluation approach. Such papers were 

included, to gain a better understanding of potential practical challenges and success factors 

that may arise when evaluating co-production initiatives.  

In total, 25 documents were included for analysis. The documents were retrieved from a range 

of scientific journals, and showed great diversity in terms of disciplines that use knowledge co-

production approaches. This included sustainability science, natural resource management, 

environmental research, socio-ecological research, water management, climate change 

adaptation, and climate science. None of the reviewed documents explicitly considered climate 

services. For the full list of the included literature, see Appendix B. 

3.5 Analysis 

Once selected, documents were coded in Excel. A deductive approach was employed, using a 

pre-defined coding form (see Appendix C). The coding form was based on a preliminary 

literature search. The coding form ensured consistent data extraction while controlling for 

subjectivity and biases (Haddaway et al. 2015).  

Three types of codes were considered. First, basic citation information was noted. Second, 

conceptualizations and approaches to knowledge co-production were registered to avoid any 

terminological ambiguity. Third, the proposed evaluation design was considered. Special 

attention was paid to challenges and enabling factors to overcome these. It is worth noting that 

some additional information was registered under the code “other” to make sure that no 

important data was lost, despite not fitting into any of the other categories.  

Findings were then synthesized. A narrative synthesis was applied, which adopted a textual 

approach to summaries the findings (Popay et al. 2006). Tables were constructed to identify 

emerging themes and patterns in the data (Dawkins et al. 2019). Some simple quantitative 

analysis was applied to codes that were the easiest to quantify. The quantitative analysis is 

presented in Appendix D. 

Thereafter a hypothesis was formulated, see section 5 for more information.  

3.6 Limitations 

Some limitations exist. There is always a risk of missing some literature. The 

comprehensiveness can be questioned, ultimately weakening the theoretical grounding of the 

principles. Drawing from inspiration from Haddaway et al. (2015), two major limitations were 

identified: 

- The literature search was limited to one database.   

- A publication bias occurred as only peer-reviewed articles were considered. 

However, theoretical saturation occurred arguably showing on a sufficient sample regardless of 

whether it was fully comprehensive or not. The depth of the literature review was therefore 

considered to meet its formulated goal, as it provided a thorough overview of the topic in 

question.  

The literature review was also limited in terms of its scope. Boundaries were established to 

match the given time and resource constraints, unfortunately sacrificing some of the overall 
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comprehensiveness. The review did not include any grey literature, thus excluding some of the 

available knowledge base. It is also worth noting that the excluded case studies may have 

provided much-needed practical insights.  

4 Results: Literature review  
This section presents a synthesis of previous academic literature that have developed 

approaches, methods, and frameworks to evaluate knowledge co-production initiatives. 

Potential challenges and success factors in evaluating such initiatives are also introduced.  

4.1 Approaches to evaluating knowledge co-production 

Evaluating knowledge co-production may handle one or more of the following: outputs, which 

are the tangible products of the process; outcomes, as the effects of the process on the 

knowledge, attitude, or behavior on the involved actors; and impact, as the long-term effects of 

the knowledge co-production process (Hassenforder et al. 2016). Traditionally, research 

evaluations employ reductionist procedures solely focusing on assessing the academic outputs, 

thus failing to capture the broad range of effects associated with knowledge co-production 

(Sarkki et al. 2015; Zscheischler et al. 2018). Consequently, most of the reviewed documents 

proposed an evaluation approach that holistically appraised outputs, outcomes, and impact. 

 

Most of the reviewed documents suggested a formative assessment (e.g. Jones et al. 2009; Lang 

et al. 2012; Sarkki et al. 2015). Other documents combined the summative and formative 

approach (Hegger et al. 2012; Roux et al. 2010; Wickson et al. 2006). Some documents created 

an adaptable evaluation framework, open to both summative and formative approaches 

depending on the context (Carew and Wickson 2010; Holzer et al. 2018). Only two documents 

employed a summative approach (Hassenforder et al. 2016; O’Connor et al. 2019).  

 

Per definition, a formative approach is integrated into the project it seeks to assess (Fazey et al. 

2014). Consequently, many of the reviewed documents argued for implementing multiple 

evaluation interventions at different points of time. Wall et al. (2017) claimed that integrating 

the evaluation early in the project cycle is crucial to build trust among the involved actors. Roux 

et al. (2010, p.735) explained that “while post-program evaluations provide a sense of closure, 

they usually do not provide for reflection (…). Also, they happen too late for the associated 

learning to influence the direction of the program being evaluated”. Embedded evaluations also 

offer a possibility to compare change across different points in time (van der Wal et al. 2014) 

Walter et al. (2007) argued for performing an evaluation after the completion of a project due 

to the considerable time lags between cause and effect when co-producing knowledge. Other 

documents valued flexibility, meaning that the timing of the evaluation is adapted to fit the 

given situation (e.g. Belcher et al. 2020; Blackstock et al. 2007).  

 

Universal criteria for evaluating knowledge co-production are a contested subject, as explained 

by O’Connor et al. (2019, p.2): ”developing evaluation criteria for knowledge co-production 

remains a challenge because of its variety of forms, contexts, and participants who may have 

differing views of what is valuable”. Moreover, a universal set of criteria is generally 

inappropriate when evaluating complex systems. However, some scholars argued that universal 
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criteria can serve as a guide to evaluators, funders, and project managers (Belcher et al. 2016). 

A full list of criteria derived from the reviewed literature are presented in Table 2.  

 
Table 2: Criteria for evaluating knowledge co-production 

Category Indicator Description References 

Enabling  

environment

    

Access to resources    Referring to the support to 

participants for them to meet their 

responsibilities, and includes: 

Competence, time, scientific 

disciplines in research team, budget, 

adequate infrastructure, practical 

information, and staffing   

Belcher et al. 2020; Blackstock et 

al. 2007; Fulgenzi et al. 2020; 

Hitziger et al. 2019; Knickel et al. 

2019; Lang et al. 2012a; Roux et 

al. 2010; Sarkki et al. 2015; Wall 

et al. 2017   

Drivers   Referring to the incentives behind 

the project and ultimately the 

ownership of project outcomes – can 

be demand-driven or supply-driven   

Blackstock et al. 2007; 

Hassenforder et al. 2016; Knickel 

et al. 2019; Sarkki et al. 2015  

External context     Referring to the political, economic, 

environmental, and social aspects of 

the system in which the project 

operates in, with a focus on 

understanding complexity,  system 

boundaries, finding synergies and 

catalyzing events     

Belcher et al. 2020; Blackstock et 

al. 2007; Hassenforder et al. 

2016; Hitziger et al. 2019; Jahn 

and Keil 2015; Roux et al. 2010; 

Wall et al. 2017  

Expectations    Referring to how confident 

participants are that the process 

will yield positive effects    

Hassenforder et al. 2016 

Institutional memory    Referring to safeguarding 

mechanisms to protect the acquired 

collective knowledge    

Hitziger et al. 2019; Jahn and Keil 

2015; Knickel et al. 2019   

Preexisting  

relationships    
Referring to preexisting professional 

relationships between the 

involved actors     

Wall et al. 2017  

Willingness to learn    Referring to the capacity and 

personal motivation to participate in 

project activities    

Blackstock et al. 2007; Hitziger et 

al. 2019; Jahn and Keil 2015; 

Knickel et al. 2019; Lang et al. 

2012; Roux et al. 2010; Sarkki et 

al. 2015; Wall et al. 2017; Walter 

et al. 2007   

Process    

Awareness     Referring to how participants can 

identify available resources and 

possible gaps    

Fulgenzi et al. 2020 

Capacity  

development    
Referring to the process of 

developing, strengthening, 

maintaining, and adapting skills, 

knowledge, and awareness to meet 

the defined objectives    

Blackstock et al. 2007; Fulgenzi 

et al. 2020; Roux et al. 2010; 

Sarkki et al. 2015; Wall et al. 

2017  

Co-location    Referring to if involved actors are 

willing to host PhD-students    
Roux et al. 2010 

Conflict resolution    Referring to the degree of conflict 

between participants, and the ability 

to manage such conflict    

Blackstock et al. 2007; Hitziger et 

al. 2019; Knickel et al. 2019; 

Lang et al. 2012; Sarkki et al. 

2015; Wall et al. 2017   

Continuity     Referring to the consistency 

in participation, in terms of recurring 

participants    

Wall et al. 2017   

Cost effectiveness    Referring to the relationship 

between costs and benefits 

of the project    

Blackstock et al. 2007; Jahn and 

Keil 2015  
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Effective  

collaboration    
Referring to mechanisms promoting 

effectiveness, such as clearly 

defined project plan, continuous 

documentations, meeting 

agendas, defined roles and 

responsibilities, and experience of 

the moderator    

Belcher et al. 2020; Fulgenzi et al. 

2020; Knickel et al. 2019; Wall et 

al. 2017   

Effective  

communication    
Referring to the appropriateness, 

relevance, clarity, and accessibility 

of the communicated information    

Belcher et al. 2020; Hitziger et al. 

2019; Jahn and Keil 2015; 

2015; Knickel et al. 2019; Roux et 

al. 2010; Sarkki et al. 2015; Wall 

et al. 2017; Walter et al. 2007  

Ethical aspects    Referring to how the research is 

adhering to ethical standards     
Belcher et al. 2020 

Inclusion of all 

relevant perspectives   
Referring to the creation of a safe 

space for participants to voice 

their opinions and influence the 

decision-making process    

Blackstock et al. 2007; Fulgenzi 

et al. 2020; Hassenforder et al. 

2016; Hitziger et al. 2019; 

Knickel et al. 2019; Walter et al. 

2007  

Involvement    Referring to at what time of the 

process different participants 

are engaged    

Knickel et al. 2019 

Leadership    Referring to the presence of 

leadership figure facilitating the 

process    

Blackstock et al. 2007; Hitziger et 

al. 2019; Jahn and Keil 2015; 

Knickel et al. 2019; Lang et al. 

2012; Roux et al. 2010; Sarkki et 

al. 2015; Wall et al. 2017; Walter 

et al. 2007   
Methods    Referring to the appropriateness of 

the selected disciplines, 

epistemology, methods, approaches, 

and theories    

Belcher et al. 2020; Hassenforder 

et al. 2016; Hitziger et al. 2019; 

Jahn and Keil 2015; Knickel et al. 

2019; Lang et al. 2012; Wall et al. 

2017  

Objectives    Referring to the collaborative 

process setting project goals    
Belcher et al. 2020; Blackstock et 

al. 2007; Hassenforder et al. 

2016; Hitziger et al. 2019; Jahn 

and Keil 2015; Knickel et al. 

2019; Lang et al. 2012; Sarkki et 

al. 2015; Wall et al. 2017; Walter 

et al. 2007  

Practicalities     Referring to the frequency of events, 

number of participants, and setting 

of exchange    

Hassenforder et al. 2016; Hitziger 

et al. 2019 

Reflection    Referring to the opportunities to 

reflect upon the collective 

experience and adjusting the project 

plan accordingly    

Belcher et al. 2020; Fulgenzi et al. 

2020; Hitziger et al. 2019; Jahn 

and Keil 2015; Knickel et al. 

2019; Lang et al. 2012; Roux et 

al. 2010; Sarkki et al. 2015; 

Walter et al. 2007   

Representation    Referring to the genuine inclusion of 

a diverse set of actors     
Belcher et al. 2020; Blackstock et 

al. 2007; Fulgenzi et al. 

2020; Hassenforder et al. 

2016; Hitziger et al. 2019; Jahn 

and Keil 2015; Knickel et al. 

2019; Lang et al. 2012; Sarkki et 

al. 2015; Wall et al. 2017   

Theory of change    Referring to the development of a 

theory of change that matches the 

objectives and 

clarifies assumptions    

Belcher et al. 2020; Hitziger et al. 

2019; Jahn and Keil 2015     
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Transparency    Referring to how well participants 

and observers can understand 

the process    

Blackstock et al. 2007; Knickel et 

al. 2019   

Effects    

Accountability    Referring to how well participants 

satisfied their personal 

core responsibilities     

Blackstock et al. 2007 

Inspiration    Referring to the motivation to 

pursue follow-up projects    
Fulgenzi et al. 2020; Wall et al. 

2017    
Outcomes    Referring to if the defined objectives 

are achieved    
Lang et al. 2012; Wall et al. 2017   

Outputs    Referring to the timely delivery of 

the tangible products, including 

peer-reviewed articles, gray 

literature, workshops, meetings, and 

final reports    

Hassenforder et al. 2016; Knickel 

et al. 2019; Roux et al. 2010; Wall 

et al. 2017   

Quality of  

decision-making    
Referring to the implementation, 

integration, and maintenance 

of project findings    

Blackstock et al. 2007; Jahn and 

Keil 2015; Knickel et al. 

2019; Roux et al. 2010  

Quality of  

research product    
Referring to the validity of the final 

research product, considering 

legitimacy, transferability, 

credibility, comprehensiveness, and 

robustness      

Blackstock et al. 2007; Sarkki et 

al. 2015; Wall et al. 2017   

Recognized impacts    Referring the perceived change 

associated with the project, 

including unintended effects, 

changes in perspectives, 

 and improved organizational 

performance.    

Blackstock et al. 2007; Fulgenzi 

et al. 2020; Hassenforder et al. 

2016; Jahn and Keil 2015  

Relationships    Referring to the improvements in 

social capital, and the development 

of new social networks    

Blackstock et al. 2007; Fulgenzi 

et al. 2020; Knickel et al. 2019; 

Lang et al. 2012; Sarkki et al. 

2015; Walter et al. 2007   

Relevance to society    Referring to the significant outcome 

where research findings are used in 

practice to solve the 

targeted problem    

Belcher et al. 2020; Jahn and Keil 

2015; Knickel et al. 2019; Lang et 

al. 2012; Roux et al. 2010; Sarkki 

et al. 2015; Wall et al. 2017   

Social learning    Referring to changes in individual’s 

values and behavior, ultimately 

reflected as changes in the collective 

culture and values    

Blackstock et al. 2007; Hitziger et 

al. 2019; Jahn and Keil 2015; 

Knickel et al. 2019; Wall et al. 

2017  
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4.2 Evaluation design and data collection methods for evaluating knowledge  

co-production  

A systematic review performed by Ernst (2019) showed the many methods used in evaluating 

knowledge co-production initiatives, such as questionnaires, interviews, document analysis, 

observation, and others. Around half of the reviewed documents suggested an evaluation design  

and data collection methods, as shown in Table 3.  

 
Table 3:  Evaluation design and data collection methods 

Evaluation design  Data collection methods Reference 

Mix-method 

Data collection methods were sequenced 

to serve a specific purpose at different points of 

time during the evaluation.  

Holzer et al. 2018; Jones et al. 

2009; Wiek et al. 2014  

Quantitative  

Different types of data collection that allowed for 

statistical analysis: 

• Likert scale questionnaire  

• Questionnaire based on descriptive 

statements of cultural theory archetypes 

Fulgenzi et al. 2020; Hitziger et al. 

2019; van der Wal et al. 2014; 

Walter et al. 2007; Zscheischler et 

al. 2018 

Participatory 

evaluation  

Methods that aim to enhance stakeholder 

participation.  

Fazey et al. 2014; Norström et al. 

2020. 

 

Some of the reviewed documents suggested a mix-method approach that combined qualitative 

and quantitative data collection methods (Holzer et al. 2018; Jones et al. 2009; Walter et al. 

2007; Wiek et al. 2014). Data collection methods were sequenced to serve a specific purpose at 

different points in time during the evaluation. Holzer et al. (2018) developed a six step 

approach, where each step built on the former: 1) qualitative interviews, 2) qualitative data 

analysis, 3) questionnaire, 4) statistical analysis, 5) focus group discussion, and 6) incorporating 

insights from the focus group discussion. Wiek et al. (2014) used similar methods but in another 

sequence: 1) documentation review, 2) questionnaire, and 3) qualitative interviews. Another 

approach was presented by Jones et al. (2009), who started with reviewing project 

documentation to form a foundational understanding of the context, followed by a mix of 

interviews, questionnaire, and informal discussions with the involved stakeholders.  

 

Many of the reviewed documents argued for a quantitative approach using questionnaires. Most 

of the reviewed documents used a self-administered questionnaire with Likert-scale questions 

(e.g., Fulgenzi et al. 2020; Walter et al. 2007). Hitziger et al. (2019) made the questionnaire 

participatory, by engaging the involved stakeholders in a discussion that aimed towards 

consensus on Likert-scale scores. van der Wal et al. (2014) designed a questionnaire based on 

descriptive statements of cultural theory archetypes.  

 

Other documents suggested a participatory approach (Fazey et al. 2014; Norström et al. 2020). 

Fazey et al. (2014, p.218) claimed that participation “enhances ownership and responsibility for 

the knowledge exchange process, clarifies roles, and can facilitate discussions about different 

perspectives of knowledge and its exchange”.  
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4.3 Frameworks for evaluating knowledge co-production 

Five types of frameworks emerged in the reviewed literature. The frameworks differed in terms 

of design, purpose, and scope. There are, however, some significant overlaps between the 

frameworks. The frameworks are described below. An overview is presented in Table 4.  
 

Table 4: Frameworks for evaluating knowledge co-production 

Foci Framework Reference  

Academic knowledge 

quality in co-production 

processes 

Applies the CRELE attributes: credibility, 

relevance (or saliency), and legitimacy. 

Some scholars add other attributes like 

“iteratively” and “effectiveness”. 

Belcher et al. 2016; Hegger 

et al. 2012; Heink et al. 

2015; Sarkki et al. 2015 

The interplay between 

context, process, and effects 

Uses different arrangements depending on 

the author. Most structure the framework 

around a few criteria that look at the 

context, process, and effects. 

Carew and Wickson 

2010; Hassenforder et al. 

2015; Jahn and Keil 

2015; Knickel et al. 2019 

The participatory process 

itself in relation to the 

produced outcome  

Formulates different success factors needed 

in the co-production process in order to 

produce the desired effects. 

Fulgenzi et al. 2020; 

Norström et al. 2020; 

O’Connor et al. 2019; Wall 

et al. 2017 

Societal effects  Looks at different types of societal impacts. 
Walter et al. 2007; Wiek et 

al. 2014 

Cultural Theory 

Assess changes in perception through 

descriptive statements of four archetypical 

perspectives. 

van der Wal et al. 2014  

 

The first group concerned evaluation frameworks that aim to measure research quality by 

applying the CRELE attributes: credibility, relevance (or saliency), and legitimacy (Belcher et 

al. 2016; Hegger et al. 2012; Heink et al. 2015; Sarkki et al. 2015). The CRELE attributes were 

initially developed to assess the effectiveness of sustainability science, paying little attention to 

knowledge co-production. However, the CRELE attributes are increasingly applied in 

knowledge co-production evaluations (Heink et al. 2015). Sarkki et al. (2015) introduced 

“iteratively” as a fourth attribute to capture the complex interactions between science and 

society, and Belcher et al. (2016) added “effectiveness” to assess research impact on real-word 

problems.  

 

The second group referred to evaluation frameworks that appraised the interplay between 

context, process, and effects (Carew and Wickson 2010; Hassenforder et al. 2016; Jahn and 

Keil 2015; Knickel et al. 2019). These attempts used various arrangements: Carew and Wickson 

(2010) created an adaptable heuristic called the Transdisciplinary Wheel, where the process and 

product are connected through loops that are situated within a larger wheel of context. Jahn and 

Keil (2015) provided nine quality criteria encompassing the quality of the research problems 

(context), research process (process), and research results (product), corresponding to 

Hassenforder et al. (2016) who considered context-related characteristics, process-related 

characteristics, and output, outcome, and impact-related characteristics. Knickel et al. (2019) 

provided criteria structured along four key dimensions: context, approach, process, and 

outcomes.  
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The third group involved of evaluation frameworks that assessed the participatory process itself 

in relation to the produced outcome (Fulgenzi et al. 2020; Norström et al. 2020a; O’Connor et 

al. 2019; Wall et al. 2017). O’Connor et al. (2019) identified eight elements in the knowledge 

co-production process which led to enriched decision-making, whereas (Fulgenzi et al. 2020) 

formulated six interdependent success factors that account for knowledge co-production 

principles and social learning outcomes. Wall et al. (2017)  on the other hand looked at 

context factors that related to pre-existing conditions, process indicators, and three types of 

project results: outputs, outcomes, and impacts. Norström et al. (2020) considered the process 

itself as the most important aspect to evaluate, and looked at the following four principles: 1) 

context-based, 2) pluralistic, 3) goal-oriented, and 4) interactive.  

 

The fourth group of evaluation frameworks focused on measuring societal effects (Walter et al. 

2007; Wiek et al. 2014). Walter et al. (2007) formulated six types of societal impacts: network 

building, enhanced trust, understanding of others, distribution of knowledge and transformation 

knowledge. Similar but different, Wiek et al. (2014) looked at societal effects in terms of usable 

products, enhanced capacity, network effects, and structural changes.  

 

The fifth and last group of evaluation frameworks consists of only one scholar – van der Wal 

et al. (2014). Drawing inspiration from Cultural Theory, van der Wal et al. (2014 p. 3) used 

descriptive statements of four archetypical perspectives: 1) hierarchy, 2) individualist, 3) 

egalitarian, and 4) fatalist. Each archetypical perspective consisted of a “world view (how the 

world is seen) and management style (how the world should be managed)”. The archetypical 

perspectives were operationalized into a scoring table, that participants were asked to complete 

at multiple occasions throughout the project. This, in order to identify potential changes in 

attitudes, beliefs, and behavior amongst the participants.   

 

4.4 Challenges in evaluating knowledge co-production    
Some challenges arise when evaluating knowledge co-production initiatives. For a full list of 

challenges, see Appendix H. 

 

According to the reviewed documents, a major challenge in evaluating knowledge co-

production is the complexity of the process itself and of the system in which it operates in (e.g. 

Fazey et al. 2014; Lang et al. 2012; Roux et al. 2010). As previously mentioned, complex 

systems are characterized by non-linearity, multi-pathways, emergent properties, dynamic 

change, and interdependencies (Zscheischler et al. 2018), which combined with the 

inherent uncertainty and long timeframes in sustainability science makes it difficult to establish 

causality (e.g. Hitzigeret al. 2019; Jahn and Keil 2015; Norström et al. 2020). Knowledge co-

production take place in a larger context, making direct mono-causal connections difficult to 

prove due to the on-going influence of unforeseeable external factors (Zscheischler et al. 2018). 

Moreover, some scholars have noted that a reductionist approach that tries to fit complex 

systems into a few variables easily falls into oversimplification (Hassenforder et al. 2016; Jones 

et al. 2009). The intangible nature of many key elements in knowledge co-production, such as 

learning, empowerment and trust, means that many variables cannot be measured objectively, 
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but must be based on stakeholder’s subjective perceptions (Blackstock et al. 2007; 

Hassenforder et al. 2016).  

  

Some of the reviewed documents considered the timing of the evaluation as a challenge in itself, 

as there is a lack of an academic consensus defining the preferred timing of the evaluation. 

Broadly speaking, different results are captured depending on the timing of the evaluation 

(Fulgenzi et al. 2020; Wall et al. 2017). As Ernst (2019, p.9) said: ”if a survey is conducted 

 immediately after a participation event, certain social learning elements such as acquisition of 

knowledge can be measured, but other elements such as cognitive changes might not have taken 

place”. Accordingly, Roux et al. (2010) argued that the exploration of causal relationships must 

extend beyond a single spatial scale or timeframe. There are also significant time-lags between 

causes and effects where societal impacts evolve over a long period of time (Blackstock et al. 

2007; Jahn and Keil 2015; Wall et al. 2017), making them difficult to capture within the given 

project boundaries (Norström et al. 2020). 

  

Many of the reviewed documents identified the diversity of the involved stakeholders as a 

challenge in evaluating co-production initiatives (e.g. Hitziger et al. 2019; Jones et al. 2009; 

Roux et al. 2010). Stakeholders can hold contrasting values, epistemological beliefs, 

educational background, professional jargons, or objectives. Motivation can also vary. For 

some stakeholders, evaluations are perceived as purely a burden that distracts from main project 

activities, especially considering that projects often struggle with limited resources whilst 

evaluations are resource-intensive endeavors (Knickel et al. 2019). Another challenge is staff-

turnover, confining the evaluation in the initial stages of building trust, gaining buy-in, and 

establishing mutual ownership (Sarkki et al. 2015). Without a sense of trust, some actors can 

feel reluctant to share the full problem-picture with outsiders (Knickel et al. 2019; Wiek et al. 

2014). 

  

Many scholars noted that there is no academic consensus defining good practices in relation to 

knowledge co-production (e.g. Ernst 2019; Fulgenzi et al. 2020; Heink et al. 2015). However, 

a universal definition may not be desirable, as the quality of knowledge co-production is 

multifaceted and context-dependent (Jahn and Keil 2015). In the absence of alternatives, 

evaluators turn to traditional, discipline-specific measures to form the basis of their 

assessments, that are insufficient when assessing the wide range of effects associated with 

knowledge co-production (Belcher et al. 2016). Also, tensions arise when trying to apply linear 

frameworks to capture change in a messy and complex reality (Jones et al. 2009; Walter et al. 

2007). Knowledge co-production is in itself a complex adaptive system (Roux et al. 2010), 

whereas evaluation frameworks often employ a rigid approach that assesses change through 

the comparisons of pre- and post-data (Ernst 2019; Walter et al. 2007). 

   

4.5 Success factors in evaluating knowledge co-production  

Reviewing the literature, some success factors emerged for evaluating knowledge co-

production initiatives. For a full list of success factors, see Appendix I.  

The reviewed documents showed that flexibility is a major success factor when evaluating 

knowledge co-production (e.g. Knickel et al. 2019; Lang et al. 2012; van der Wal et al. 



30 

 

2014). Evaluation frameworks must be adaptable to the needs of the intended users, considering 

timing, purpose, scale, and context (Belcher et al. 2016; Knickel et al. 2019). In the reviewed 

documents, context referred to both internal aspects such as project objectives, financial 

resources, and purpose, as well as the broader system characteristics like legalization, social 

setting, and national policy structures (Sarkki et al. 2015). Flexibility also referred to the need 

for evaluation frameworks to adapt as new insights emerge (e.g. Belcher et al. 2016; Blackstock 

et al. 2007; Carew and Wickson 2010). Walter et al. (2007) called for new innovative evaluation 

approaches allowing for flexibility, where participatory evaluations may serve as a promising 

alternative in the context of knowledge co-production. Participatory evaluations support 

learning (Fazey et al. 2014), and allow actors to share their perspectives in consensus-driven 

discussions arguably making the evaluation a learning activity in itself (Lang et al. 2012). 

Furthermore, participatory evaluations can “capture the true value of a co-production process 

for those working within the particular context or issue, reveal unexpected impacts of the work 

and prompt the articulation of new context-specific projects and knowledge needs” (Norström 

et al. 2020, p.187). 

  

Some scholars argued that evaluations should be integrated into the main project as early as 

possible to ensure enough time for social learning and trust to emerge (Roux et al. 2010; Wall 

et al. 2017). Many of the reviewed documents proposed stakeholder engagement when 

determining evaluation objectives to encourage ownership and buy-in from the involved 

stakeholders, whilst ensuring contextual relevance (Wiek et al. 2014). This corresponds to the 

participatory evaluation approach. Objectives should furthermore be revisited and adapted as 

new information emerges (Norström et al. 2020). Similarly, Fazey et al. (2014)  noted that 

evaluation indicators should be based on an agreement between the involved stakeholders in 

order to ensure the inclusion of a diverse set of effects. Arguably, the evaluation should aim to 

capture the co-production process itself, and potential  expected and unexpected effects 

(Belcher et al. 2016; Fazey et al. 2014; Wall et al. 2017). Intangible aspects should also be 

considered, despite being difficult to measure (Norström et al. 2020).    

  

The reviewed documents recommended the Theory of Change (ToC) methodology, which is a 

project management tool that outlines how change is expected to occur. The ToC methodology 

is designed to capture change that take place in complex adaptive systems (Fazey et al. 2014). 

The ToC methodology can facilitate the evaluation of co-production initiatives as it allows the 

involved stakeholders to identify causal linkages between the intervention and its effects. If 

used in a participatory setting, the ToC methodology can help the involved stakeholders to 

develop a shared understanding of the evaluation process in relation to its objectives, indicators, 

and assumptions (Knickel et al. 2019; Norström et al. 2020; Wall et al. 2017).  

  

Lastly, the reviewed documents introduced some practical aspects to consider when evaluating 

knowledge co-production. First, the evaluation should be designed to allow for maximum 

participation, where the timing, location, and communication should fit the needs of the 

involved stakeholders. Second, visual products can encourage meaningful discussions among 

the involved stakeholders by overcoming potential barriers like differences in educational 

backgrounds and preferred languages (Lang et al. 2012). Third, activities purposefully targeting 
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memory distortion may be necessary for ex-post evaluations (Wiek et al. 2014). Fourth, 

questionnaires should be anonymous to make sure that the stakeholders feel safe to share their 

opinion without being judged (Walter et al. 2007). 

5 Hypothesis development  
This section seeks to develop a hypothesis based on the findings in the literature review. First, 

the hypothesis development process is presented, followed by the actual hypothesis. The 

hypothesis is presented in the form of principles to facilitate the upcoming analysis and testing.  

 

5.1 Hypothesis development process  

Although none of the reviewed documents directly addressed climate services, they still 

presented many lessons relevant to the study. Challenges like complexity, long time horizons, 

uncertainty, and lack of academic guidance cut across disciplinary boundaries. Thus, many 

insights and approaches can be applied in the case of climate services. The principles drew 

inspiration from existing evaluation approaches presented in the literature, which have been 

adapted and combined to account for the specific challenges related to evaluating co-produced 

climate services. The hypothesis development process consisted of four steps; each is presented 

below. 

 

Firstly, the challenges identified in the literature review were paired with a potential solution. 

The potential solutions were based on findings from the literature review, with special focus on 

the identified success factors in evaluating knowledge co-production. See Table 5 for an 

overview. It is worth noting, in line with Hassel (2010), that there are an infinite number of 

solutions to a single problem. It was impossible to identify all such solutions, and consequently 

impossible to state with certainty what the optimal solution entails. The goal was therefore not 

to find the optimal solution, but to find one solution which could provide relevant actors with 

some guidance on how to deal with the challenges that emerge when evaluating co-production 

initiatives.  

Secondly, some underlying assumptions for the principles were created. This, in order for the 

principles to correspond to the conceptual framework presented in section 2. The conceptual 

framework built on the developmental evaluation line of thought. Developmental evaluation 

has many unique characteristics, which were transformed into the following four assumptions:   

- The evaluation seeks to support adaptive management as the initiative evolves. 

- The evaluation employs flexible practices.  

- The evaluation is integrated into the project cycle to provide real-time feedback. 

- The evaluator is embedded into the project team.  

 

Thirdly, the potential solutions were reviewed to assess if they mirrored the assumptions 

presented above (as shown in Table 5). This, in order to eliminate potential solutions that merely 

imitated basic developmental evaluation characteristics. Such potential solutions were 

considered as a way of thinking rather than a concrete method, thus failing to support the 

research aim. The potential solutions that corresponded to the assumptions were therefore not 

included in the final principles, but instead considered in the conceptual framework in section 
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2. The assumptions, and thus developmental evaluation, accounted for challenges associated 

with long time horizons, timing, increased burden, lack of trust towards the evaluator, and 

uncertainty associated to the process itself and the problem which it tries to address.  

Fourthly, the potential solutions were organized into groups based on emerging themes. The 

process is visualized in Figure 4. Themes were generated by reviewing the methods outlined in 

each potential solution. Three themes emerged, which were labelled and transformed into 

principles. Some overlaps occurred among the principles, showing some very early signs on an 

interconnectedness. Once the three principles were identified, some additional literature was 

reviewed. This, to collect further information on the methods outlined in the principles. This 

included some peer-reviewed articles, guidance documents, and reports on the methodological 

approaches outlined in the hypothesis.   

1Table 5: Hypothesis development process 

Challenge Potential solution 
Assumption 

(yes/no) 

Assess both tangible and 

intangible effects  

Employ a mix-method approach to capture different 

types of effects. 

No 

Terminological ambiguity   
Take a participatory approach for stakeholders to 

develop a shared vocabulary.  

No 

Long time horizons and time 

lags between cause and effects 

Support an on-going approach that can be updated 

as outcomes and impacts as they unfold.  

Yes 

External factors  
Use a ToC methodology that takes a system 

perspective to monitor relevant external factors.  

No 

Contribution    

Use a ToC methodology 

where stakeholders can reflect upon causal 

linkages. 

No 

Timing  
On-going process that captures different effects as 

they emerge in order to provide real-time feedback.  

Yes 

Complexity   

Use a ToC methodology that employs participation 

and visualization to make it easier for stakeholders 

to grasp complexity. 

No 

Diversity of involved actors  

Take a participatory approach using visual products 

to develop a shared vision and understanding 

among the involved stakeholders. 

No 

Increased burden  Stakeholder-driven evaluation process. Yes 

Lack of trust towards 

evaluator   

Embed the evaluator into the project to build trust.  Yes 

Uncertainty  Adapt as change unfolds.    Yes 

Staff turnover  

Produce clear visual project documentation to 

makes it easy for new staff to catch up on previous 

activities.    

No 

 
Note: The column called “Assumptions (yes/no)” shows whether a potential solution mimics the 

assumptions presented in page 23. If yes, the potential solution is excluded from the principles.  
 

 

 



33 

 

 

 

Figure 4: Hypothesis development process 
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5.2 Hypothesis 

Based on the reviewed documents, a hypothesis is formulated that introduces three evaluation 

principles essential for successful evaluation of co-produced climate services. The principles 

are tested in the next section, to look for some early signs of practical applicability. The 

principles encompass: 1) ToC methodology, 2) participatory evaluation, and 3) mix-methods 

– with a focus on visual product. Each principle is presented below, and a brief overview is 

provided in Table 6.  

Table 6: Hypothesis 

ToC methodology  

- Captures complexity.  

- Easy to update as outcomes unfold over time.  

- Takes a system perspective to capture external factors.  

- Allows stakeholders to reflect upon causal linkages  

Participatory evaluation 

- Develops a shared problem understanding. 

- Ensures that all perspectives are equally considered and 

represented.  

- Allows stakeholders to draw attention to unexpected outcomes. 

- Develops a shared vocabulary to overcome any professional 

jargon. 

Mix-methods – with a focus on 

visual products 

- Creates a robust data set for analysis. 

- Provides a more comprehensive understanding of the problem 

at hand.  

- Captures both tangible and intangible aspects.   

- Makes it easier to grasp complexity.  

- Provides good project documentation. 

 

ToC is a logic model for project management, stakeholder engagement, and evaluation that 

seeks to identify change pathways in complex endeavors (van Tulder and Keen 2018). A brief 

comparison of the ToC methodology and other logic models is provided in Appendix E. The 

ToC methodology helps stakeholders to clarify objectives, causal linkages, and underlying 

assumptions (Fazey et al. 2014), thus encouraging stakeholders to form a shared vision of the 

project itself and problem at hand (Rajala et al. 2021). The ToC methodology is here used for 

evaluation purposes, with the aim to identify outputs, outcomes, and impact. As explained by 

Norström et al. (2020, np.): “tracking progress against indicators that align with the project 

theory of change enables monitoring against goals at different temporal scales within the project 

timeframe”. The ToC is considered as a process that is comprised of a “living product”, which 

engages stakeholders in continuous reflection, analysis, and discussions. Appendix F shows an 

example of how a ToC may look like. The ToC product enjoys regular updates to capture 

development that unfolds over long periods of time. The ToC can help stakeholders to continue 

their evaluation efforts after the project ends (van Es et al. 2015), and capture those societal 

impacts that evolve over a long period of time. The ToC methodology embraces complexity, 

non-linearity, and flexibility which makes it appropriate when, as in the case of climate services, 

“there are high degrees of subjectivity [and uncertainty] in relation to the problem focus and 

potential solutions” (Fazey et al. 2014, p.217). To improve its comprehensiveness and 

soundness, the ToC methodology encourages stakeholders consider contextual factors that 
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might influence the course of the project. This strengthens any causal claims (van Es et al. 

2015). 

Participatory evaluation approaches actively engage stakeholders in the evaluation process 

(Guijt 2014). Such approaches come in many different forms, including, but not limited to, role 

plays, matrix rankings, games, and mapping exercises (Reed et al. 2021). Participatory 

evaluations can yield many benefits, including: 

- Helping the involved stakeholders to form a shared vision (Fazey et al. 2014; Plottu and 

Plottu 2011), and thus bridge any conflicting interests, contrasting values and diverging 

epistemological beliefs (Knickel et al. 2019). 

- Enhancing motivation, buy-in, and willingness among the involved stakeholders to 

participate in the evaluation process (Fazey et al. 2014). 

- Ensuring that the involved stakeholders feel ownership over the evaluation process 

(Fazey et al. 2014), as it increases the likelihood of the evaluation findings being 

implemented in practice (Patton and Horton 2009). 

- Drawing attention to unexpected outcomes and impact (Norström et al. 2020). 

- Creating a shared vocabulary among the involved stakeholders (van Es et al. 2015).  

- Validating the evaluation findings among the involved stakeholders (Guijt 2014). 

Arguably, many of the benefits correspond to the positive outcomes which emerge when co-

producing knowledge. This, as participatory evaluation shares the same theoretical 

underpinnings as knowledge co-production. It is therefore considered suitable to extend 

stakeholder participation from the overall project activities to the evaluation process. 

 

Mix-method approaches combine qualitative and quantitative methods, in order to take 

advantage of their respective strengths while counterbalancing any potential weaknesses (Ernst 

2019). On one hand, qualitative methods are well fit to explore the many intangible factors 

associated with co-production, like learning, empowerment, and trust (Fazey et al. 2014). 

Qualitative methods expect the unexpected, and allow the involved stakeholders to draw 

attention to any unintended effects (Bryman 2012). On the other hand, quantitative methods 

can assess how change unfolds over time by employing longitudinal data (Fazey et al. 2014). 

Quantitative methods can also improve the generalizability of the evaluation findings, and thus 

identify transferable lessons (Reed et al. 2021). Each method fulfills its own purpose, and 

together they form a holistic understanding of the process itself and its outputs, outcomes, and 

impact (Ernst 2019). Other advantages include: increased robustness, enhanced 

comprehensiveness, improved credibility and validity of findings, and generation of unexpected 

insights (Reed et al. 2021). It is furthermore suggested to incorporate visual products as much 

as practically possible. This, as visualization creates an informal and inclusive setting where 

stakeholders can share their insights, expectations, and assumptions (van Es et al. 2015). 

Visualization often make the evaluation process more accessible and relevant for non-academic  
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stakeholders (Lang et al. 2012; Reed et al. 2021), and can help to communicate findings to new 

team members. Visualization makes it easier for stakeholders to understand the complexity (van 

Es et al. 2015) encountered when co-producing climate services. 
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6 Methodology  
The second part of the research consisted of an online questionnaire that targeted actors with 

previous experience in co-producing climate services. The survey sought to test the formulated 

hypothesis by gathering insights from different types of actors. By including different 

stakeholders, it was assumed that the principles were more likely to be usable for people with 

different backgrounds. 

To some, the research topic can at first glance appear overwhelming, technical, and theoretical. 

Some respondents may therefore struggle to provide in-depth responses on the spot as required 

in an interview. An online questionnaire was therefore deemed appropriate, as it allowed the 

respondents more time to think about their responses.  

The online questionnaire was selected given its many advantages like: increased response rates, 

broad geographical reach, and faster responses (Bryman 2012). Online questionnaires also 

facilitate data processing and analysis, as the data is automatically transferred to the data 

analysis software (Evans and Mathur 2005).  

Respondents were contacted at multiple occasions via e-mail to increase the response rate. The 

questionnaire was open for around three weeks.  

6.1 Sampling 

Several sampling methods were combined. Purposive-, convenience-, and snowball sampling 

were employed (Bryman 2012). The aim was for the sample to reflect the diversity of 

stakeholders involved in co-producing climate services. Stakeholders can have different 

expectations on the knowledge co-production process and its outcomes, thus approach the 

evaluation differently (Fazey et al. 2014).  

The thesis was written in partnership with the Stockholm Environment Institute (SEI), which 

served as an entry-point for finding respondents. People with some experience in co-producing 

climate services were approached. Five groups were targeted: 1) The project HazardSupport, 

2) the project Unchain, 3) staff at SEI, 4) personal network, and 5) referrals.  

Stakeholders from the project HazardSupport were approached. This, as HazardSupport aligned 

with the type of projects which the principles seek to address. HazardSupport was a five-year 

project, completed in December 2020. The project engaged SEI and the Swedish 

Meteorological and Hydrological Institute (SMHI) in a collaborative process with municipal 

stakeholders from three case studies: flooding in Karlstad, heatwaves in Stockholm, and coastal 

flooding on Swedish west coast. The aim was to “develop a new, collaborative method for 

tailoring information about the impacts of climate change on natural hazards to inform 

adaptation decisions” (André et al. 2020, p.2). In total, 17 researchers and practitioners from 

HazardSupport were asked to answer the questionnaire, of which six replied.   

Stakeholders from the project Unchain were also approached. Much like HazardSupport, 

Unchain corresponded to the type of projects that the principles are designed to address. 

Initiated in 2019, Unchain entailed a three-year project that aimed to further develop and 

improve the impact chain framework, first introduced by Schneiderbauer et al. (2013), through 

11 case studies in Europe (Vestlandsforskning n.d.). The international reference group, 
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researchers, and intermediaries involved in Unchain were asked to complete the questionnaire. 

The questionnaire was shared to 46 people, of which 11 responded. 

Researchers at SEI were approached, as many have expertise and experience in co-producing 

climate services. As a research institute SEI seeks to bridge science, policy, and practice 

through stakeholder engagement. Many researchers at SEI co-produce climate services. SEI 

have offices in Asia, Europe, Latin America, and USA, and thus offered an extensive 

geographical coverage (SEI 2021). In total 327 people were asked to answer the survey at SEI, 

of which 29 replied. Although many at SEI work with co-producing climate services, most are 

involved in other research fields. This partly explains the rather low response rate.  

Some convenience sampling was also employed to extend the sample frame beyond SEI, and 

thus limit potential biases by bringing in other perspectives, experiences, and opinions. The 

questionnaire was shared by Jenny Iao-Jörgensen, who supervised the thesis, in her personal 

network on LinkedIn. Anyone with experience in knowledge co-production was eligible to 

respond. In total, 11 responded.  

Some snowball sampling was employed to further broaden the scope. The questionnaire asked 

respondents if they knew any other people relevant to the research and to share their contact 

information. The questionnaire was shared to an additional 10 people, of which 3 responded. 

In total, 61 replied to the online questionnaire. For an overview of the sampling, see Appendix 

G.  

6.2 Design  

The online questionnaire was created in Microsoft Forms, and reflected key aspects found in 

the hypothesis. Questions were presented in many forms, including multiple choice, Likert 

scale, and open-ended text responses (Evans and Mathur 2005). Questions were presented in a 

pre-defined sequence, where most were marked mandatory to avoid any missing answers. 10 

open-ended questions were included to give the respondents the opportunity to freely elaborate 

their answers based on what they sought appropriate. Respondents were given the option to 

answer the questionnaire in Swedish or English, depending on what they felt the most 

comfortable with.  

Some aspects were considered when designing the questionnaire. The questionnaire was 

designed to be short and simple, as an attempt to increase the response rate. The average time 

to answer the survey was around 10 minutes. The questionnaire began with asking the most 

basic questions, progressing up to the more technical ones. Questions were designed to 

minimize ambiguity, as respondents had little opportunity to ask clarifying questions. Questions 

were therefore clearly stated, simple to understand, and presented in an unbiased way (Bryman 

2012). The term climate services was avoided, as it may appear overly technical to some 

respondents given its scientific connotations.    

The questionnaire was designed as follows. First, a brief introduction was provided. 

Respondents were then asked to give their informed consent. This was followed by some 

introductory questions to better understand the respondent’s background, role, and experience 

in co-producing climate services. The next sections asked questions that reflected the main 
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points in the hypothesis, and thus covered the following three topics: 1) stakeholder 

participation, 2) methods, and 3) the ToC methodology. Lastly, some closing questions were 

asked to conclude the questionnaire. The complete questionnaire is presented in Appendix J 

and K, in English and Swedish.  

6.3 Analysis 

Once collected, the data was synthesized using Excel. First, answers in Swedish were translated 

to English. Thereafter the quantitative and qualitative data was analyzed separately, as 

explained below.  

The quantitative data was summarized and visualized in different types of graphs. All numbers 

were rounded to the nearest integer. Statistical analysis was avoided. This, as most of the data 

was structured on an ordinal scale which eliminated most statistical methods (Bryman 2012). 

Moreover, the sample was deemed inadequate for statistical analysis as it was not representative 

of the whole population involved in co-producing climate services. Statistical claims would 

therefore have been weak, and suffered from a large margin of error (Overton and van Diermen 

2014). 

The open-ended question provided qualitative data that was analyzed using an inductive 

approach, in which themes were registered as they emerged. The qualitative data was treated as 

one cohesive dataset, meaning that significant patterns were identified across the entire dataset 

rather than in the single questions alone (Braun et al. 2020).  None of the quotes used when 

presenting the results were modified, expect if translated.  

6.4 Limitations  

The online questionnaire presented some limitations and challenges, such as little oversight, 

missing answers, respondents unable to ask clarifying questions, and no way for the researcher 

to probe (Braun et al. 2020). To address such limitations, the questionnaire was piloted and 

tested before distributed to the respondents. Changes were made accordingly. It was also 

decided to distribute the questionnaire online to improve control over format and design.  

The sample presented some additional limitations. The principles largely built on the views, 

experiences, and knowledge of the targeted respondents. This implies that the research findings 

reflect potential biases and other shortcomings among respondents. The sample most likely 

suffered from the response bias, considering the rather low response rate. As explained by 

Bryman (2012, p.169): “the problem with non-response is that those who agree to participate 

may differ in various ways from those who do not agree to participate”. The limitation was 

addressed by triangulating the survey data with the available academic literature. Convergence 

triangulation was applied (Nightingale 2009), in order to find consistency across the two 

separate datasets. 

Generalizability across cases and contexts remained questionable due to the rather small sample 

size. The goal was however not to generate a sample suited for generalizability, but to gain a 

better understanding of how potential users perceived the principles and their practical use. The 

sample size was therefore considered sufficient.  
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7 Results: Online questionnaire  
This section presents the results derived from the online questionnaire, and is structured as 

follows: First, the sample is presented followed by an overview of the findings that relate to the 

principles. Lastly, some practical barriers to applying the principles in practices are introduced. 

7.1 Sample characteristics   

When asked what countries they primarily worked with, 41% of the respondents said they were 

working with European countries. 25% worked with a mix of regions, half of which worked 

with European countries in combination with another region. 8% of the respondent worked on 

a global level. 11% worked with African countries, and 9% worked with Asian countries. The 

remaining 5% worked with the Americas. 

As shown in Figure 5, 64% of the respondents represented a research institute or university. 

20% represented a non-governmental organization or the Red Cross Red Crescent Movement. 

10% represented a governmental agency, of which most worked for SMHI. It is worth noting 

that SMHI mainly works with research, despite being a governmental agency. Only 2% 

represented a municipality. 3% worked for a private enterprise. The category ‘other’ included 

2% of the respondents, who worked as a private consultant.  

 

Figure 5: Organization (numbers representing respondents) 

The results showed that the respondents adopted multiple roles when co-producing knowledge, 

as demonstrated in Figure 6. 51 respondents out of 61 thought of themselves as producers of 

information, and 52 considered themselves as users of climate information. 48 respondents saw 

themselves as intermediaries. Five respondents considered themselves as financiers, whereas 

26 respondents considered themselves as evaluators.  
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Figure 6: Roles and responsibilities (numbers representing respondents) 

As demonstrated in Figure 7, respondents considered a wide range of outputs, outcomes, and 

impact as important when evaluating co-production initiatives. None of the presented effects 

was viewed as ‘not important’. However, peer-reviewed articles were considered the least 

important. The following effects were considered as ‘very important’ by more than half of the 

respondents: 

- Usable information 

- Research findings implemented in practice 

- Mutual learning 

- Enriched decision-making  

 

Figure 7: Outputs, outcomes, and impact (numbers representing respondents) 
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7.2 Principle 1: ToC Methodology  

The findings showed that 40 respondents (66%) were familiar with the ToC methodology, of 

which 31 respondents (51%) recommended it for evaluating co-production initiatives.  

Benefits using a ToC methodology when evaluating co-production initiatives are presented in 

Figure 8. Of those that recommended using a ToC methodology, 90% said that a ToC 

methodology could help to identify underlying assumptions and define the purpose of the 

evaluation. 74% thought that a ToC methodology could help to clarify cause-effect relationship, 

whereas 68% stated that it could help to grasp complexity and context. 65% said that a ToC 

methodology could help to define what to monitor.  

 

Figure 8: Benefits using a ToC methodology (numbers representing respondents) 

Two respondents said they were familiar with the ToC methodology, but never used in practice. 

Another respondent highlighted that the ToC methodology can be difficult to apply in practice, 

and highlighted that: 

“…it can take quite a lot of time to explain what it is and why it is important to do [but I] have 

had some great experiences of using it once this has happened (…) useful way to have 

conversations about what you really think is going to change (…) and digging out the normally 

tacit assumptions (…) making those visible can be really powerful and a useful conversation if 

this can be done with all those affected by the outcomes or who can influence the process”. 

 

Of those not recommending the ToC methodology when evaluating co-production initiatives, 

one respondent questioned the timing of the ToC methodology and argued that “…using the 

theory of change method should already come at the beginning of the development process, not 

at the evaluation stage”. Four respondents argued that the ToC methodology was “too 

abstract”, “too academic”, “bulky”, or even “pointless”. One respondent worried that the ToC 

methodology focused too much on donor-reporting, and remarked that “Theory of Change 

focusses too much on indicator development and reporting to the funder. It does not focus on 

the needs of the people”. Another respondent claimed that the ToC “… is a really simplistic 
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model (…).  It is really no different than logic models which (…) are not that helpful in directing 

real co-creation or meaningful interaction”.  

7.3 Principle 2: Participatory evaluation  

97% of the respondents recommended stakeholder participation when evaluating co-production 

initiatives. Respondents who recommended stakeholder participation when evaluating co-

production initiatives recognized many benefits, as shown in Figure 9. 77% believed that 

stakeholder participation could help the involved stakeholders to develop a shared vision, and 

75% thought it could build a sense of ownership among the involved stakeholders. 74% of the 

respondents considered stakeholder participation as a mean to validate findings. 61% thought 

that stakeholder participation could increase buy-in from the involved stakeholders.  

 

Figure 9: Benefits using a participatory approach (numbers representing respondents) 

10 respondents shared some additional insights. Some respondents referred to stakeholder 

participation as a mean to develop a common understanding among involved actors, by 

understanding “…what is valued, how and why” and “building trust…”. Other respondents 

noted that stakeholder participation could validate findings among users of climate information 

by “making sure user needs are addressed” and “to check if the co-production initiative has 

really benefitted stakeholders”. Another respondent claimed that stakeholder participation 

“rather than validating findings, it's more a process of reflecting initial hypotheses”. Some 

respondents considered stakeholder participation as way to improve the quality of the 

evaluation itself by “diversifying the knowledge base/providing a practical perspective” and 

“gaining insights from users that may otherwise not be known”. Two respondents noted that 

stakeholder participation could improve project performance, “…through sharing experiences 

from relevant stakeholders” and “creating a better understanding of how knowledge can be 

used across organizational (…) boundaries”. One respondent however acknowledged potential 

negative trade-offs as “there is a tension between using stakeholder participation to validate 

findings or to build ownership and increase buy-in”.  
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The results showed that stakeholders can be involved at various stages of the evaluation process, 

as demonstrated in Figure 10. 74% of the respondents considered it appropriate to involve 

stakeholders when developing indicators and reporting the findings, and 70% suggested 

including the stakeholders when defining the purpose of the evaluation. 62% of the respondents 

suggested to include stakeholders when collecting data, 60% when designing the evaluation 

approach, and 44% when analyzing the data. 

 

 

Figure 10: When to involve stakeholders (numbers representing respondents) 

Two respondents acknowledged the importance of involving stakeholders in the evaluation 

process, as they are closely linked to the project outputs and outcomes. One respondent stated 

that stakeholders “…tend to affect the output and outcome of the findings”, whereas another 

respondent noted that stakeholder “contribution and criticisms are very important in taking a 

decision to correct a gap”. Some respondents however noted that for stakeholder participation 

to be fruitful, it must be designed to fit the project at hand ensuring that it is “practically possible 

for the stakeholders to participate, considering their situation and capacities”. As one 

respondent argued: “while I think it appropriate to involve stakeholders at any stage, including 

them at all stages would be too demanding on the stakeholders and likely lower participation. 

Where in the evaluation process it is most crucial to include stakeholders is going to be project 

specific”. Another respondent remarked that “the stakeholder input has to be proportionate to 

the size of the initiative- it is not appropriate to waste people's time”.  

Some respondents noted the importance of understanding the stakeholder group to find entry-

points for engagement. One respondent claimed that “understanding the divergence and 

similarities of stakeholders and how best to engage them in evaluation is critical and 

challenging”. Another respondent added that “one needs to understand alignment, interest and 

influence in undertaking stakeholder participation. Also an appreciation of power is 

important”. Given this complexity, one respondent recommended to “…involve social 
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scientists who are experts in participatory methods and learning theories”. Another respondent 

suggested that “determining who the stakeholders are and categorizing them using certain 

criteria will help determine where and how to involve them in the evaluation”. 

 

Some respondents provided some practical advice for how to optimize stakeholder 

participation. One respondent argued for the need “…to have a clear purpose with the 

evaluation in order to achieve progress…”. Two respondents noted the importance of 

incorporating incentives that encourage stakeholder participation, and ensure that “stakeholder 

themselves see the benefit from being included in the evaluation”. Lastly, one respondent 

acknowledged the role of communication, and remarked that “language and mode of 

communication to stakeholders are also important”. 

Other respondents argued for a utilization-focused approach, in which the evaluation is 

designed to enhance the usability of the findings in practice. Such approach often involves 

intended users in a participatory evaluation process. This, as one respondent noted, “…as they 

are typically the ones who would 'practice'”. Another respondent emphasized: 

“For me that is the whole point of an evaluation as I do utilization-focused evaluation generally 

(not evaluation just for accountability). The design of the evaluation is thus focused on learning 

and usability of the findings - so designed with discussion with the purpose in mind and with 

people who are intended to use the findings to check they are accessible, fit for purpose, 

timely...”.  

 

Two respondents did not recommend stakeholder participation when evaluating co-production 

initiatives. One respondent thought that stakeholder participation created “biased evaluation, 

due to personal involvement”. The other respondent noted that stakeholder participation ”… 

can be useful but many of our funding agencies overdo it so we lose a lot of time being forced 

into stakeholder discussions that are not always useful…”.  

7.4 Principle 3: Mix-methods – with a focus on visual products 

Respondents considered many different methods useful when evaluating co-production 

initiatives, as shown in Figure 11. Interviews with the involved stakeholders were viewed as 

the most useful method, closely followed by mix-methods and group discussions. 52 

respondents thought that questionnaires were useful, whereas 48 respondents viewed written 

reflections useful. Indicators and review of project documents were considered the least useful 

when evaluating co-production initiatives.  
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Figure 11: Methods (numbers representing respondents) 

Respondents were given the opportunity to list other methods which they considered useful 

when evaluating co-production initiatives, as presented in Figure 12. The most suggested 

methods were participant observation, workshops, visual products, and living labs.  

 

Figure 12: Other methods  

98% of the respondents agreed that visual products could help to clarify complex issues. One 

respondent added that “a really brief qualitative summary supplemented by visual 

representations of quantitative assessments” could improve the likelihood of evaluation 

findings being implemented in practice. 
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7.5 Practical barriers  
The findings also revealed structural problems associated with the short-term funding cycle that 

characterizes many co-production initiatives. Evaluations are typically performed at the end of 

a project, meaning that there is neither time nor funds left for implementing the findings. As 

one respondent remarked:  

“Usually, programs end when evaluations are done. Unless additional funding is secured, 

findings from participatory evaluations cannot be integrated due to a lack of resources. 

Longevity of climate service projects and research is a major issue.”  

Another respondent problematized the “lack of time and financing for the follow-up…”, but also 

noted that the  “…co-production throughout the process might enable practitioners still to have 

ownership and thus enable concrete usability of project findings and results”.  

8 Discussion  
Returning to the research question, this section seeks to discuss what methodological principles 

that can be used to evaluate the process and effects of co-produced climate services. The 

discussion builds on key findings from the study presented earlier, and is structured as follows: 

First, the formulated hypothesis is scrutinized, followed by a review of potential challenges and 

suggestions on application. Thereafter implications of the key findings are discussed. Lastly, 

some recommendations on future research are provided.  

8.1 The principles  
The findings from the questionnaire endorsed the three principles outlined in the hypothesis: 

1. ToC methodology  

2. Participatory evaluation 

3. Mix-methods – with a focus on visual products  

The findings thus showed some early signs of practical applicability. The principles are 

designed to offset previously identified challenges and shortcomings encountered when 

evaluating co-produced climate services, and are expected to yield many benefits. Key benefits 

include helping stakeholders to map complex change pathways; capturing external factors; 

measuring the intangible; bridging conflicting interests; identifying unexpected effects; and 

many other.  

Building on previous research described in section 4, the three principles are a continued effort 

to refine evaluation practices in the context of co-produced climate services. In line with Sarkki 

et al. (2015) and others, the principles shed light on the need to re-think research impact 

evaluation. The principles support a shift from traditional evaluation practices that put heavy 

emphasis on academic outputs, to an evaluation approach that can capture the many, although 

at times intangible, effects that emerge when co-producing knowledge. This shift is supported 

by the findings from the online questionnaire, which showed great diversity in regards to what 

type of effects to consider when evaluating co-production initiatives. This, despite that only 

effects linked to the co-production process itself were introduced. In practice, contextual and 

project-specific effects are likely to further add to this diversity.  

As an attempt to develop a holistic approach, the principles seeks to understand the co-

production process itself and the effects which may emerge from such a process. This, to build 
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a good understanding of the intervention, whilst providing information about emerging effects. 

The iterative nature of climate services creates a significant interdependence between the 

process and its effects. Inspired by complexity theory as presented by Patton (2010), it can be 

argued that their relationship is situated in a complex feedback system in which the process is 

responsive to the effects that emerge and vice versa. This complexity justifies the use of 

developmental evaluation when evaluating co-produced climate services. Consequently, the 

principles draw from basic developmental evaluation design and seek to support adaptive 

management as the fog lifts from the complexity inherent in climate services.  

As outlined in the research aim, the three principles are designed to be flexible. There is 

however a risk that the flexibility makes the principles too vague to actually contribute anything 

of value. There is thus a trade-off between being general and flexible on one hand, and on the 

other hand being overly specific and rigid. Flexibility was in this case prioritized, considering 

the many different contexts, actors, and resources involved in co-producing climate services. 

The flexibility allows the principles to be adapted to better fit the given context, arguably 

increasing their usability and effectiveness in practice.  

As just highlighted, the principles are grounded in the developmental evaluation line of thought. 

Remarkably, only Van der Molen et al. (2018) seem to have adopted developmental evaluation 

for evaluating co-produced climate services. This, in spite of developmental evaluation being 

specifically developed for complex and emergent situations (Patton 2010) like climate services. 

Nevertheless, Dozois et al. (2011) state that developmental evaluation is a fairly new approach 

with few guidelines. Presumably, this indicates that developmental evaluation remains open to 

further empirical research and scrutinization. The principles recognize this untapped potential, 

and present a great opportunity to apply developmental evaluation in the context of co-produced 

climate services. In theory, as outlined in section 5, the developmental evaluation can offset 

many challenges associated with evaluating co-production initiatives. The principles 

acknowledge this opportunity, and therefore present methods that align with developmental 

evaluation practices. Corresponding to basic developmental evaluation design, the principles 

seek to support adaptive management, flexible practices, and real-time feedback. Arguably, this 

shows an early indication of applicability although future empirical research is recommended 

to investigate it further.  

Given their close ties with developmental evaluation, the three principles are a powerful vehicle 

for those involved in co-producing climate services to engage in adaptive management and 

participatory engagement. Adaptive management was at large ignored in the reviewed 

literature, with Salamanca and Biskupska (2021) as a notable exception who established 

adaptive management as a necessity when co-producing climate services. Adaptive 

management can help stakeholders to handle the inherent uncertainty associated with climate 

change adaptation, as it allows stakeholders to adjust their actions as new information emerges 

(Salamanca and Biskupska 2021). In its essence, adaptive management is iterative and 

participatory. There is a continuous real-time feedback loop connecting evaluation findings and 

decisions, which makes adaptive management highly dependent on robust and credible data 

input (Patton 2010). The principles can improve the quality of evaluation findings, thus help 

stakeholders to collect better evidence as input to adaptive management practices. This, as the 

principles better represent complex change pathways, capture the intangibles, monitors external 

factors, and draw attention to the unexpected. 
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8.2 Challenges in applying the principles  

The findings derived from the online questionnaires shed light upon some challenges in 

evaluating co-produced climate services that were overlooked in the reviewed literature. The 

challenges are further discussed below. 

As outlined in the research aim, anyone involved in co-producing climate services should be 

able to apply the methodological principles in different contexts in practice. This, regardless of 

their academic background. Some of the findings derived from the online questionnaire 

indicated that the ToC methodology was not fulfilling this criterion. Many were not familiar 

with the ToC methodology, whilst others criticized it for being hard to use. Returning to the 

literature, this is a common challenge. For example, Rajala et al. (2021) point out that the ToC 

methodology can initially be hard for the involved stakeholders to grasp. There is thus a need 

for “de-mystifying the ToC methodology”. In line with van Es et al. (2015), it is recommended 

to use visualizing tools and methods. This, as it easier to understand complicated matters when 

they are supported by visual products. Arguably, this indicates that the principles are closely 

interlinked and best used when combined.  

The findings derived from the online questionnaire suggested that there is a significant risk of 

uncritical application of the ToC methodology, making it no different from other logic models. 

However, as noted by van Tudler and Keen (2016) among others, the ToC methodology is in 

theory supposed to better represent complexity. It seems like the ToC methodology fails to live 

up to this promise, indicating a gap between theory and practice. A probable reason for this, 

supported by findings from the online questionnaire, is the limited time and budget for 

reflection. According to van Es et al (2015), critical reflection is one of the key features that 

distinguishes the ToC methodology from other logic models. Nevertheless, in practice 

stakeholders face budget and time constraints which inhibits such critical reflection. Arguably, 

in line with developmental evaluation practices outlined by Patton (2010), there is a need to 

embed the reflection process into the project cycle to stimulate reflection and learning, 

ultimately maximizing the many benefits associated with the ToC methodology.  

The likening of the ToC methodology with other logic models furthermore indicates that they 

are in practice used as if they were the same. Perceived theoretical benefits with using a ToC 

methodology simply does not matter if it continues being used as other logic models. In 

practice, this means that the ToC methodology adopts the same shortcomings as other logic 

models, including being donor-driven, reductionist, and simplistic. This, despite that the 

reviewed literature, for example van Es et al. (2015), make a clear distinction between the ToC 

methodology and other logic models. The ToC methodology must therefore be applied with 

caution to ensure that it used critically to fit its purpose. If misused, the ToC methodology is 

likely to cause a loss of richness in the evaluation findings. This, by trying to fit a messy reality 

into a linear-cause effect model. Such an approach clashes with the complexity theory embodied 

in the developmental evaluation practices (Patton 2010), which underpins the principles. 

Looking at the findings from the online questionnaire, another challenge emerges concerning 

the time allocated to the evaluation. Participatory evaluation is time-consuming, in which 

extensive participation is likely to cause fatigue and lower engagement. It is vital to adjust the 

level of stakeholder participation to the project at hand. Yet the findings from the online 

questionnaire indicated that funders at times require time-consuming stakeholder participation 

at every stage of the evaluation, whilst many researchers and practitioners claim that they lack 
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time and budget for such endeavors. There is a disconnect between funders’ expectations and 

local realities, confirming the assumption outlined in the hypothesis regarding flexible and 

reflexive practices. The evaluation framework should avoid being rigid, and instead adapt as 

new insights emerges. In line with Roux et al. (2010), such process should also include funders. 

Arguably, this allows funders and practitioners to learn from each other’s respective contexts, 

accountabilities, and motivations. Funders and practitioners can form a mutual understanding 

of the co-production initiative and its context, thus avoid any potential disconnect.  

To conclude, the reviewed literature seems to build on the assumption that there is sufficient 

time and budget allocated for the evaluation. Yet, this is not always the case as demonstrated 

by the findings derived from the online questionnaire. There is thus a significant gap between 

theory and practice, which future research should attend to. This, in order to generate evaluation 

practices that account for local and multiple realities as well as organizational practices of the 

involved stakeholders.  

8.3 Application of the principles 
The flexibility that is prevalent throughout the three principles enables smooth application in a 

variety of climate service initiatives, regardless of their scope, scale, or context. Some 

suggestions on application are presented below.  

The three principles can be applied in isolation, but it is advised that they are combined as they 

are designed to complement each other. Each principle addresses some, but not all, identified 

challenges in evaluating the co-production of climate services. Combined, the principles take a 

holistic approach when addressing the identified challenges, and thus improve evaluation 

practices and adaptive management in the context of co-produced climate services. 

Stakeholder participation unlocks the full potential of the ToC methodology, as it incorporates 

multiple sources of knowledge and realities, allow the involved stakeholders to form a shared 

vision, and enhance ownership over evaluation processes and use of evaluation findings (van 

Es et al. 2015). Ownership is crucial as it increases the likelihood of evaluation findings being 

implemented in practice (Patton 2010). Stakeholder participation is applicable at all stages of 

developing a ToC. A ToC is best presented as visual product accompanied by a narrative, which 

helps to visualize complex change pathways (van Es et al. 2015). Both the visual product and 

narrative should be updated as the co-production initiative progresses. Visualization methods 

are often participatory by nature (Reed et al. 2021), as they seek to create an inclusive setting 

that promotes knowledge exchange (van Es et al. 2015). Visualization however works the best 

when combined with other methods, hence the mix-method approach. Visualization helps to 

disentangle complex relationships, which then can be analyzed using statistical methods (Reed 

et al. 2021). Mix-methods can also help to capture different types of effects expressed in the 

ToC, including the intangible (Fazey et al. 2014). 

At the moment there is no prescribed approach for how the principles are best combined. 

Stakeholders are encouraged to adapt the principles for their context. Here is however an 

example of application, in which the ToC methodology serves as the basis. It engages project-

specific stakeholders in a participatory process guided by an embedded evaluator. The 

methodological principles are sequenced to overlap. It consists of an iterative five-step cycle: 
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1. Develop a ToC product using a participatory approach, in which the involved 

stakeholders clarify objectives, change pathways, critical external factors, and 

underlying assumptions. The involved stakeholders use visualization to support their 

discussions. On a blank piece of paper, the project objective is noted at the top. 

Thereafter, backward mapping is applied. The mapping starts at the project objective, 

and then works its way backwards asking what change is needed for the project to fulfill 

its objectives. This is visualized as pathways of change, outlining the flow between the 

envisioned impacts, outcomes, outputs, and activities. All these are connected by links. 

The involved stakeholders are encouraged to note down their assumptions and external 

factors which may influence the course of the project. The ToC is presented as a visual 

product accompanied by a supporting written narrative. See page 26 for a visual 

representation of a ToC product.  

2. Evaluation priorities are defined, based on the change pathways hypothesized in the 

ToC product. Evaluation priorities are areas of enquiry that are important to monitor, 

including critical assumptions, intended outcomes, and external influences. Evaluation 

priorities are established through a participatory process, in order for them to reflect 

the wide range of perspectives involved when co-producing climate services.   

3. Plan the learning process. Using a participatory approach, an embedded evaluator 

together with the involved stakeholders decide when and how the ToC product is 

revisited, adapted, and updated. Stakeholders are encouraged to engage with the ToC 

product throughout implementation. The ToC product can continue to be updated after 

the completion of the project. This, to capture those impacts that evolve over long 

periods of time. 

4. Collect the data. An embedded evaluator collects data for the outlined evaluation 

priorities. A mix-method approach is applied. Findings are continuously shared with 

the involved stakeholders for validation.  

5. Use and adaptation of the ToC product. It is recommended that the ToC product is 

revisited on a regular basis. Through a participatory process, the ToC is be updated as 

the data collection and the co-production initiative itself progresses. The ToC provides 

a sound basis for identifying lessons transferable between contexts.  

8.4 Research implications  
Despite recent advancements in climate services, little attention is paid towards how to evaluate 

such practices. As highlighted in the reviewed literature, many evaluators have no alternative 

but to continue employing output-focused evaluation measures when trying to evaluate co-

produced climate services (Belcher et al. 2016; Van der Molen et al. 2019). Such measures 

simply fail to capture the broad array of effects that emerge when co-producing climate 

services. Although many methods exist for evaluating research impact (Reed et al. 2021), few 

are designed to assess co-produced climate services. This study filled this research gap by 

generating three methodological principles essential for successfully evaluating co-produced 

climate services.   

It is, however, crucial to understand the limitations imposed by the chosen research design. The 

principles were never applied in practice due to time and resource constraints. As a result, the 

practical feasibility remained unverified. Despite this limitation, the study takes a significant 

step towards better understanding what methods can be used when evaluating co-produced 

climate services. The study shows the theoretical potential of a selection of methods when 
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evaluating co-produced climate services, and thus forms a strong basis for future research and 

testing. 

The three principles are first and foremost designed to support adaptive management when co-

producing climate services, but can also help to identify lessons transferable between contexts. 

This, as the principles improve data collection practices which supposedly increases the 

robustness, saliency, and credibility of key findings. A better evidence-base can help the 

research community to generate improved best practices for the co-production of climate 

services. As a relative new research field, climate services can benefit from any 

recommendations on best practices. Nevertheless, some caution is needed. As noted by 

Norström et al. (2020), knowledge co-production is a highly context-dependent process. It is 

therefore recommended that best practices serve as a source of inspiration which can be adjusted 

and adapted to the project at hand to make sure they correspond to the local reality on the 

ground.  

It is fair to assume that the three principles are transferable to other types of co-production 

projects that also engage stakeholders from multiple disciplines and professional sectors. This, 

due to the principles being grounded in evidence collected from the broader sustainability 

literature. Sustainability science also tackles the complex interaction between natural and social 

systems, and struggle with the similar challenges as climate services. Such challenges include 

complexity, long time horizons, uncertainty, stakeholder and organizational diversity to only 

name a few. The principles are designed to offset such challenges, and can therefore prove 

useful for other disciplines which engages in knowledge co-production.  

8.5 Recommendations on future studies 
In order to better understand the principles and their applicability in practice, the following is 

recommended for future research:  

- Future studies should apply the principles in practice to assess their practical feasibility, 

and thus contribute to further refinement and validation.  

- An additional literature review is recommended, to cover those case studies which were 

excluded due to time and resource constraints. This could reveal some additional 

insights on more practical challenges that can arise when evaluating co-production 

initiatives. 

- The principles should be applied in an array of contexts to test their application in 

various constellations. Special attention should be paid towards low-income countries, 

considering that most respondents worked in a European setting. 

- Special attention should be paid towards the roles and responsibilities stakeholders 

adopt when applying the principles in practice, in order to mitigate emerging power 

dynamics. The principles should be adapted accordingly. 

- Future research should investigate how funders perceive the principles, as few 

respondents self-identified as funders. Roux et al. (2010) noted that funders set the 

research agenda, making it vital to understand their views on how to evaluate co-

produced climate services.  
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- In-depth exploration of how practitioners perceive the principles in their socio-

ecological environment, with emphasis on the ToC methodology as it has been criticized 

for being difficult to use. Evaluators and ToC facilitators should be regarded as an 

especially important perspective to capture, given that they were underrepresented in 

the study.  

- Future research should investigate how knowledge co-production intersects with action 

research, potentially identifying synergies between the two. This, in order to explore if 

the principles are transferable to contexts using action research.  

- Lastly, future studies are recommended to contribute to emerging developmental 

evaluation literature by exploring practical challenges and opportunities of adopting 

such an approach when evaluating co-produced climate services.  
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- Lastly, future studies are recommended to contribute to emerging developmental 

evaluation literature by exploring practical challenges and opportunities of adopting 

such an approach when evaluating co-produced climate services.  
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9 Conclusion  
As climate change continues to alter weather patterns, there is a growing need for science to 

support climate change adaptation decision-making. For this reason, scientists and practitioners 

have started to co-produce climate services. Evaluation can further improve knowledge co-

production practices, ultimately enhancing the effectiveness and efficiency of climate change 

adaptation actions. There is however little previous research on how such evaluation efforts 

should look like. The present study therefore set out to investigate what methods can be used 

to evaluate the process and effects of co-produced climate services.  

The following three principles were proposed for a successful evaluation of co-produced 

climate services: 

1. ToC methodology 

2. Participatory evaluation 

3. Mix-methods - with a focus on visual products 

The principles draw on scientific evidence from a literature review and online questionnaires, 

where early signs for practical applicability surfaced. The study takes a significant step towards 

better understanding what methods can be used when evaluating co-produced climate services, 

showing on the theoretical potential of the methods outlined in the principles. The principles 

serve as a strong basis for future research and testing. As a way forward, it therefore 

recommended that the principles should be applied and tested in practice.  

To conclude, this thesis can serve as a stimulus for further discussions on how to evaluate co-

produced climate services. Improved evaluation practices can increase the effectiveness and 

efficiency of climate services, thus enhancing climate change adaptation decision-making as a 

whole. Most importantly, this can improve climate change adaptation efforts in a time that 

demands urgent climate action. 
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Appendix C: Coding form for literature review  
 

Table 8: Coding form 

Codes    Type of code  

Basic information     

Author(s)    Descriptive text    
Title    Descriptive text    
Year    Descriptive text    
Abstract    Descriptive text    
Research design     Descriptive text (case study, literature 

review, etc)    
Discipline     Descriptive text (sustainable 

development, natural resource 

management, climate change 

adaptation, etc)    
Country/Region/Sub-national     Country/Region/Sub-national area    
Empirically tested    Yes, no    

Knowledge co-

production     

Term used     Descriptive text 

(transdicplinary, partcipatory, co-

producing, etc).    
Definition     Descriptive text    
Theoretical approach    Descriptive text    

Evaluation     

Effects  Output, outcome, impact    

Typology  Summative, formative    

Timing    
Pre-assessment, monitoring, 

retrospective, all     

Design     
Descriptive text (e g. qualitative, 

quantitative, mix-method, 

participatory, etc)    

Data collection    
Descriptive text (workshops, surveys, 

interviews, knowledge tests, etc)    

Evaluation framework    
Descriptive text explaining how the 

evaluation is approached    

Evaluation criteria    
Descriptive text presenting and 

explaining evaluation criteria    

Success factors for evaluation     Descriptive text    

Challenges for evaluation    Descriptive text    

Other useful information    Descriptive text    
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Appendix D: Quantitative analysis in the literature review  
For the systematic literature review, some simple statistical analysis was applied to codes that 

were most easily quantified. The results are presented below.  

Figure 13: Most of the reviewed documents did not specify what is to be evaluated. Some of 

the reviewed documents suggested an evaluation approach appraising outputs, outcomes, and 

impact, whereas some others focused on either outcomes and impact, or outputs and 

outcomes.  None of the reviewed literature exclusively considered outputs or impacts 

 

Figure 13: Effects.  

Figure 14: Nine documents did not specify the purpose of their assessment. Other documents 

used a formative assessment. Some documents incorporated both summative and formative 

aspects. Only two of the documents employed a summative approach.  
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Figure 15: Most documents argued for implementing multiple evaluation interventions at 

different points of time during a research project. Eight documents did not suggest a specific 

timing. Four documents presented a retrospective assessment.  

 

 

Figure 15: Timing  
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Appendix E: ToC methodology versus Logical Framework Approach 
In short, logic models are roadmaps that hypothesizes the relationship between inputs, 

activities, outputs, outcomes, and impact in a project. Many types of logic models exist (Fazey 

2014), of which the Logical Framework Approach is the most common (van Tulder and Keen 

2018). As noted by van Tulder and Keen (2018, p.316), the ToC methodology “came from a 

dissatisfaction with the evaluation practices of the time, the limited understanding of 

complexity”. There are some key differences that distinguishes the ToC methodology from the 

Logical Framework Approach, as presented in Table 9. 

Table 9: The ToC methodology versus the logical framework approach (van Es et al. 2015). 

ToC methodology Logical framework approach 
Complexity theory Linear cause-effect model 
Flexible, adaptive, and iterative Rigid  
Pathways of change Three result levels 

 

Why is the ToC methodology better at capturing complexity? In short, the ToC methodology 

largely builds on complexity theory (van Tulder and Keen 2018). Similar to developmental 

evaluation (Patton 2010), the ToC methodology acknowledges that flexibility is key when 

operating in contexts characterized by complexity. The ToC methodology is iterative, implying 

that it “needs regular revisiting and updating to the real situation as knowledge emerges from 

implementation experience”. The ToC methodology thus encourages adaptation rather than 

prediction, meaning that it adapts as complexity unfolds.   
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Appendix F: ToC visualization  
 

 

Figure 16: ToC visualization 
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Appendix G:  Sampling 
 

Table 10: Sampling 

Group 
Type of 

sampling 
Description Responses 

Number of 

people 

targeted 

Response 

rate  

Stakeholders from 

HazardSupport 

Purposive The project engaged practitioners 

and researchers in a collaborative 

process to produce risk-based 

decision support for adaptation to 

future natural hazards. 

6 17 35% 

Stakeholders from 

Unchain 

Purposive The project aimed to improve the 

impact chain framework by 

integrating a knowledge co-

production methodology along 

with some other methodological 

innovations. 

11 46 24% 

Staff at SEI Purposive SEI is a research institute that 

seeks to bridge science and 

policy, and have therefore 

incorporated knowledge co-

production into many of its 

research projects.  

29 327 9% 

Personal network Convenien

ce  

The questionnaire was publicly 

shared by Jenny Iao-Jörgensen 

who supervised the thesis.  

11 Unknown Unknown 

Referrals Snowball Respondents were asked if they 

knew any other people relevant to 

the research and to share their 

contact information. 

3 10 30% 

Total   61 400 15% 
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Appendix H: Challenges in evaluating knowledge co-production  
 

Table 11: Challenges in evaluating knowledge co-production 

Challenge Reference  

Assess both tangible and intangible effects  
Blackstock et al. 2007; Lang et al. 2012; Wiek et al. 

2014  

Terminological ambiguity   

Belcher et al. 2016; Ernst 2019; Fulgenzi et al. 2020; 

Heink et al. 2015; Jahn and Keil 2015; van der Wal et 

al. 2014; Wiek et al. 2014; Zscheischler et al. 2018 

Long time horizons and time lags between cause 

and effects 

Blackstock et al. 2007; Ernst 2019; Jahn and Keil 2015; 

Jones et al. 2009; Lang et al. 2012; Roux et al. 2010; 

Wall et al. 2017; Wiek et al. 2014; Zscheischler et al. 

2018 

External factors  Ernst 2019; Jones et al. 2009; Zscheischler et al. 2018  

Contribution    Blackstock et al. 2007; Fulgenzi et al. 2020; 

Timing  Fulgenzi et al. 2020; Wall et al. 2017 

Complexity   

Fazey et al. 2014; Hassenforder et al. 2015; Lang et al. 

2012; Roux et al. 2010; Wall et al. 2017; Wiek et al. 

2014; Zscheischler et al. 2018 

Diversity of involved actors  
Hitziger et al. 2019; Jones et al. 2009; Knickel et al. 

2019; Roux et al. 2010; Zscheischler et al. 2018  

Increased burden  Knickel et al. 2019 

Lack of trust towards evaluator   Knickel et al. 2019; Wiek et al. 2014  

Uncertainty  Roux et al. 2010; Zscheischler et al. 2018 

Staff turnover  Sarkki et al. 2015 
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Appendix I: Success factors in evaluating knowledge co-production  
 

Table 12: Success factors in evaluating knowledge co-production 

Success factor References 

Flexibility Belcher et al. 2016; Blackstock et al. 2007; Holzer et al. 2018; 

Knickel et al. 2019; Lang et al. 2012; van der Wal et al. 2014; 

Walter et al. 2007 

Assess various outputs, outcomes, and 

impact 

Belcher et al. 2016; Fazey et al. 2014; Wall et al. 2017; Wiek 

et al. 2014 

Reflexivity  Belcher et al. 2016; Blackstock et al. 2007; Carew and Wickson 

2010; Hegger et al. 2012 

Contextual  Belcher et al. 2016; Blackstock et al. 2007; Carew and Wickson 

2010; Fazey et al. 2014; Heink et al. 2015; Holzer et al. 2018; 

Jones et al. 2009; Knickel et al. 2019; Lang et al. 2012; Sarkki 

et al. 2015; van der Wal et al. 2014; Walter et al. 2007 

Clear objectives  Blackstock et al. 2007; Carew and Wickson 2010; Heink et al. 

2015; Knickel et al. 2019; Roux et al. 2010; Wiek et al. 2014 

Theory of Change Fazey et al. 2014; Heink et al. 2015; Knickel et al. 2019; 

Norström et al. 2020; Wall et al. 2017 

Embed evaluation into research process Fazey et al. 2014; Wall et al. 2017 

Mix-methods Fazey et al. 2014; Wiek et al. 2014 

Trust Roux et al. 2010; Sarkki et al. 2015; Wall et al. 2017 

Stakeholder participation   Fazey et al. 2014; Lang et al. 2012; Norström et al. 2020; 

Walter et al. 2007; Wiek et al. 2014 

Visual products Lang et al. 2012 
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Appendix J: Online questionnaire – English   

How to evaluate co-produced climate 

information 

Thank you for taking your time to answer this survey that is part of a master thesis project 

at Lund University and the Stockholm Environment Institute (SEI). Your answers are 

important regardless of your previous experience in co-producing climate information.  

The aim is to develop a set of principles outlining methodological choices for assessing co-

produced climate information. Co-production involves researchers and practitioners in a 

collaborative research-process to produce climate information tailored to local contexts.  

 

The goal of this survey is to gather your experience and insights on this subject. 

 

* Mandatory  

Informed consent 
The survey is expected to take around 10 minutes. Your participation is completely 

voluntary. The answers will be analyzed, synthesized, and reported in the final thesis and 

possibly in other related research at SEI. Your name and contact details will be visible for 

the researcher only. All information you supply during the research will be held in 

confidence, and your name will not appear in any reports. The collected data will be stored 

for one year.  

 

In the case of any questions, feel free to contact Mathilda Englund, Msc candidate at Lund 

University and intern at SEI, at +467260432 or mathilda.englund@sei.org. 

1. I have read the information above, and I hereby agree to participate in the study. * 

 

   Yes 

 

   No 

 

 

2. Please enter your e-mail address. *  

 

 

 

Introductory questions 

3. What type of organization do you represent? * 
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•     Municipality 

 

•     County administrative board 

 

•     Governmental agency 

 

•     Research institute or university 

 

•     Private enterprise  

 

•     Funding agency 

 

•     Non-governmental organization 

 

•     Other 

 

4. What countries are you primarily working with? * 

 

 

Roles and responsibilities  

5. What statement best describe your role when co-producing climate information? * 

 Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

Producer of 

information on 

climate or context 

 

     

User of climate 

information 

      

Intermediary, 

translating climate 

information into a 

more usable format 

      

Finanser        

Evaluator        
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Effects: outputs, outcomes, and impacts 

6. Which outputs, outcomes, and impacts do you consider important when evaluating 

co-production initiatives? * 

 
Very 

important 
Important Neutral 

Less 

important 

Not 

important 

 

Peer-reviewed articles 

and final reports 
 

     

Scientific progress       

Usable information       

Improved social 

relationships 

      

Mutual learning       

Enriched decision-

making 

      

Participation 

Participation means that stakeholders are actively involved in the evaluation process. 
7. Would you recommend stakeholder participation when evaluating co-production 

initiatives? * 

• Yes 

 

• No  

 

8. If no, why do you advise against stakeholder participation when evaluating co-

production initiatives? * 

 

 

9. If yes: In your view, how can stakeholder participation improve evaluations? Please 

select all that apply. * 

• By building a sense of ownership over evaluation findings among involved 

stakeholders 
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• By developing a shared vision among involved stakeholders 

 

• By increasing buy-in from relevant stakeholders 

 

• By validating findings 

 

• None of the above 

 

• I don¨t know 

 

• Other 

 

10. If yes: In your view, when is it appropriate to involve stakeholders in the 

evaluation process? Please select all that apply. * 

• When defining the purpose of the evaluation 

 

• When designing the evaluation approach 

 

• When developing indicators 

 

• When collecting data 

 

• When analyzing data 

 

• When reporting the findings  

 

• None of the above 

 

• I don’t know 

 

• Other 

 

11. Do you have any additional comments on stakeholder participation? 

 

 

Methods 

12. In your view, how useful are the following methods when evaluating co-

production initiatives? * 

 Very 

useful 
Useful Neutral Less useful Not useful 

I don’t 

know 
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Questionnaires       

Group discussions       

Review of project 

documentation 
      

Use of indicators       

Interviews with 

involved stakeholders 
      

Written reflections       

Mix of different 

methods 
      

13. Are there any other methods you would like to recommend? 

 

 

14. Do you think visual products can help clarify complex issues? Visual products 

include, but not limited to, network maps, mind maps, and drawings. * 

• Yes 

 

• No 

 

15. Are you familiar with the Theory of Change methodology. If no, please proceed to 

question 20. * 

• Yes 

 

• No 

 

16. Would you recommend using a Theory of Change methodology when evaluating 

co-production initiatives? * 

• Yes 

 

• No 

 

17. If no, why would you advise against using a Theory of Change methodology when 

evaluating co-production initiatives? * 
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18. If yes: In your view, what are the benefits of using a Theory of Change 

methodology? Please select all that apply. * 

• To help define what you are seeking to achieve 

 

• To clarify cause-effect relationships 

 

• To grasp complexity and context 

 

• To help define what you are seeking to monitor (which does not necessarily need to 

be an indicator) 

 

• To identify underlying assumptions 

 

• None of the above 

 

• I don’t know 

 

• Other 

 

19. Are there any additional comments you would like to provide considering the 

Theory of Change methodology? 

 

 

Applicability of findings 
20. Do you feel like you can apply evaluation findings in practice?? * 

• Yes 

 

• No 

 

21. If yes, what enable you to apply evaluation findings in practice? * 

 

 

22. If no, what prevent you from applying evaluation findings in practice? * 
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Closing questions 
23. Is there anything else you would like to say, point out or comment on? 

 

 

24. Would you like to receive a digital copy/link to the published thesis? 

• Yes 

 

• No 

 

25. Do you know someone else that should answer the survey? If yes, please share 

their e-mail address. 

 

 

 

26. Would you be interested taking part in a follow-up interview? * 

 

• Yes 

 

• No 

 

End of survey 
Thank you for partcipating. 

 

If you have any questions, please contact Mathilda Englund at +467260432 or 

mathilda.englund@sei.org 
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Appendix K: Online questionnaire – Swedish  

Hur utvärderar man gemensam 

kunskapsproduktion för 

klimatanpassning? 

Välkommen att delta i en enkät kring utvärderingen av gemensam kunskapsproduktion för 

klimatanpassning. Dina svar är lika viktiga oavsett tidigare erfarenheter. 

 

Studien är del av en master-uppsats vid Lunds Tekniska Högskola och Stockholm 

Environment Institute (SEI). Målet med studien är att ta fram en vägledning för val av 

metoder i utvärdering av gemensam kunskapsproduktion för klimatanpassning. Gemensam 

kunskapsproduktion innebär att forskare och praktiker samarbetar för att utveckla 

klimatinformation som är skräddarsydd efter lokala behov. 

 

Målet med enkäten är att samla in dina erfarenheter och tankar kring detta. 

 

* Obligatoriskt 

Samtycke 
Enkäten kommer ta ungefär 10 minuter. Ditt deltagande är frivilligt. Svaren kommer 

analyseras, sammanställas, och presenteras i en master-uppsats samt liknande 

forskningsprojekt hos SEI. Ditt namn och kontaktuppgifter kommer bara synas för 

forskaren. All information du tillhandhåller är konfidentiell, och ditt namn kommer inte 

synas i den slutliga uppsatsen. Datan som samlas in sparas i ett år. 

 

Om du har några frågor, kontakta Mathilda Englund, student vid Lunds Tekniska Högskola 

och praktikant hos SEI, via +467 260 432 eller mathilda.englund@sei.org.  

 

1. Jag har läst och förstått informationen ovan, och samtycker till att delta i studien * 

 

   Ja 

 

   Nej 

 

 

2. Vänligen dela din e-postadress. * 

 

 

 

Introduktion 
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3. Vilken typ av organisation jobbar du i? * 

 

•     Kommun 

 

•     Länsstyrelse 

 

•     Statlig myndighet 

 

•     Forskningsinstitut eller universitet 

 

•     Privat företag 

 

•     Forsknings- och utvecklingsfinansiär 

 

•     Ideell organisation 

 

•     Annat 

 

4. Vilka länder jobbar du huvudsakligen med? * 

 

 

Roller 

5. Vilket påstående stämmer bäst överens med den roll du brukar ha i gemensamma 

kunskapsproduktionsprocesser för klimatanpassning? * 

 Instämmer 

helt 
Instämmer 

Varken 

eller 

Instämmer 

inte 

Instämmer 

inte alls 

 

Jag producerar och 

delar information, 

både gällande klimat 

och kontext 

 

     

Jag använder 

klimatinformation 

      

Intermediär, jag 

ombearbetar 

klimatinformation till 

ett mer användbart 

format 
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Jag finansierar projekt       

Jag utvärderar projekt       

Resultat och effekter 

6. Vilka av följande resultat och effekter anser du viktiga när man utvärderar 

gemensamma kunskapsproduktionsprocesser? * 

 
Mycket 

viktig 
Viktig 

Varken 

eller 

Mindre 

viktig 
Oviktig 

 

Forskningsrapporter 

och artiklar 
 

     

Vetenskapliga 

framsteg 

      

Forskningsresultat blir 

implementerade i 

praktiken 

      

Stärkta relationer       

Ömsesidigt lärande       

Förbättrat 

beslutsfattande 

      

Deltagande   

Deltagande innebär här att projektdeltagare är aktivt involverade i utvärderingsprocessen. 
7. Skulle du rekommendera att aktivt involvera projektdeltagare i 

utvärderingsprocessen? * 

• Ja 

 

• Nej  

 

8. Om nej, varför skulle du avråda från att aktivt involvera projektdeltagare i 

utvärderingsprocessen? * 
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9. Om ja, hur kan involvering av projektdeltagare förbättra utvärderingsprocessen?  

Du kan ange flera svar. * 

• Genom att skapa en känsla av gemensamt ägandeskap över utvärderingsresultaten 

 

• Genom att utveckla en gemensam vision och målbild 

 

• Genom att öka motivationen för deltagare att delta i utvärderingen 

 

• Genom att bekräfta utvärderingsresultatet bland projektdeltagarna 

 

• Inget av ovanstående 

 

• Jag vet inte 

 

• Annat 

 

10. Om ja, när tycker du att projektdeltagare ska vara involverade i 

utvärderingsprocessen? * 

• Under beslutet av syfte 

 

• Under utformningen av utvärderingsdesign 

 

• Under utvecklingen av indikatorer 

 

• Under datainsamlingen  

 

• Under dataanalysen  

 

• Under rapporteringen av resultatet  

 

• Inget av ovanstående  

 

• Jag vet inte  

 

• Annat 

 

11. Har du något du skulle vilja lägga till kring att aktivt involvera projektdeltagare i 

utvärderingsprocessen? 

 

 

Metoder 
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12. Hur användbara tycker du de följande metoderna är vid utvärderingen av 

gemensamma kunskapsproduktionsprocesser? * 

 Mycket 

användbar 
Användbar 

Varken 

eller 

Mindre 

användbar 

Inte 

användbar 
Vet inte 

Enkäter       

Gruppdiskussioner       

Granskning av 

projektdokumentation 
      

Användning av 

indikatorer 
      

Intervjuer med 

projektdeltagare 
      

Skriftliga reflektioner       

En blandning av olika 

metoder 
      

13. Skulle du vilja rekommendera någon annan metod?  

 

 

14. Tycker du att visuella hjälpmedel kan göra det enklare att förstå komplexa 

frågor? Visuella hjälpmedel inkluderar bland annat nätverkskartor, mindmaps, och 

teckningar. * 

• Ja 

 

• Nej 

 

15. Känner du till förändringsteori? På engelska känd som Theory of Change. Om 

nej, kan du direkt gå till fråga 20. * 

• Ja 

 

• Nej 

 

16. Skulle du rekommendera att använda en förändringsteori vid utvärderingen av 

gemensamma kunskapsproduktionsprocesser? * 
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• Ja 

 

• Nej 

 

17. Om nej, varför skulle du avråda från att använda en förändringsteori? * 

 

 

 

18. Om ja, vilka fördelar ser du med användningen av en förändringsteori? Du kan 

ange flera svar. * 

• Att definiera vad projektet och utvärderingen försöker uppnå 

 

• Att klargöra sambandet mellan orsak och verkan 

 

• Att förstå komplexitet och kontext 

 

• Att klargöra vad som ska utvärderas (vilket inte nödvändigtvis behöver vara 

indikatorer) 

 

• Att identifiera underliggande antaganden 

 

• Inget av ovanstående 

 

• Jag vet inte 

 

• Annat 

 

19. Har du något du skulle vilja lägga till gällande förändringsteori? 

 

 

Tillämpning av resultat 
20. Upplever du att du kan använda utvärderingsresultat i ditt arbete? * 

• Ja 

 

• Nej 

 

21. Om ja, vad gör det möjligt för dig att använda utvärderingsresultat i ditt arbete? 

*  
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22. Om nej, vad stoppar dig från att använda utvärderingsresultat i ditt arbete? * 

 

 

Avslutande frågor 
23. Har du något du skulle vilja lägga till? 

 

 

24. Vill du få en digital kopia av uppsatsen när den är färdig? 

• Ja 

 

• Nej 

 

25. Känner du någon annan som borde besvara enkäten? Om ja, dela gärna deras e-

post. 

 

 

 

26. Skulle du vara intresserad av en uppföljningsintervju? * 

 

• Ja 

 

• Nej 

 

Slut på enkät  
Tack för du deltagit.  

Om du har några frågor, kontakta gärna Mathilda Englund via +46739260432 eller 

mathilda.englund@sei.org. 

 

 

 

 

 

 


