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Preface 

This report is one of the outputs of the Marie Curie funded research project ‘Knowledge transfer for 
climate change adaptation (KNOW2ADAPT)’ (see CORDIS for more information). This project ran in 
the period between January 2014 and April 2017. This final report is published in March 2018 when 
the project was formally finalized but publications still in progress.  

This report explains how cases were selected, how data were collected and initially analysed using 
software for Qualitative Comparative Analyses (QCA). QCA is a method to systemically compare 
cases. It is especially suitable for analysing an intermediate number of cases. The actual application 
of QCA is an iterative process that may involve adding or dropping cases and/or potentially relevant 
conditions. The results that are presented in this report are preliminary. Please refer to forthcoming 
scientific publications in case you are interested in the final results and implications of this project. 
Up-to-date information about this project can be found on ResearchGate.  

This report builds upon two previous reports: (1) an inception report that presents the empirical, 
theoretical and conceptual basis of the research (Vinke-de Kruijf, 2015a); and (2) a research report 
that presents the results of a pilot case study as well as the assessment framework that is used in this 
report (Vinke-de Kruijf, 2015b). More information can be found in a scientific article that presents 
and tests our preliminary research framework in a pilot case study (Vinke-de Kruijf & Pahl-Wostl, 
2016). 

Please contact me in case you would like to receive more information about the research process 
and the results.  

I hope that you enjoy reading this report! 

Kind regards, 

Joanne Vinke-de Kruijf 

E-mail: joanne.vinke@utwente.nl   

https://cordis.europa.eu/project/rcn/109262_en.html
https://www.researchgate.net/project/Know2Adapt-Knowledge-transfer-for-climate-change-adaptation
mailto:joanne.vinke@utwente.nl
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1 Research design  

This chapter presents the research objective and key concepts and the comparative research design 
of the Know2Adapt project. Section 1.3 provides a report outline. 

1.1 Research objective and key concepts 
This comparative study is part of the research project KNOW2ADAPT which aims: 

To produce generalizable insights on the outcomes as well as the combination(s) of 
condition(s) that lead to the outcomes of European cooperation projects with a focus on 
climate change adaptation in the water sector by systemically comparing the process, 
outcomes and impacts of these projects from a multi-level learning perspective.  

This research is guided by a conceptual model of learning (see Figure 1), which integrates insights 
from the literature on social and societal learning, organizational learning, network and societal 
learning, knowledge utilization and natural resource governance (Vinke-de Kruijf, 2015a).  

 

Figure 1 – Conceptual model of learning impacts in a multi-level context 

In the conceptual model, a distinction is made between three forms of climate change adaptation-
oriented learning: group learning by project participants (i.e. increase of substantive and relational 
insights, knowledge and skills), organizational learning by partner organizations (transfer of project 
knowledge to home organizations) and network and societal learning by organizations, networks and 
communities that were not involved in the project (transfer of project knowledge to external actors). 
Knowledge transfer refers here to the process through which organizations, networks and 
communities are affected by project knowledge (i.e. information, experiences, lessons learned or 
other results that were transferred or generated in the project). As for organizational learning, we 
initially defined this as learning by all relevant organizations (partner organizations and other 
organizations). In practice, the distinction between learning by external organizations and broader 
networks was difficult to make since one may transfer knowledge to another organization that is part 
of a certain network. Therefore, we decided to use the term organizational learning when referring 
to learning by organizations which directly participate in the project and are partners in the project 
consortium. Learning by actors (i.e. organizations, networks or communities) who were not involved 
as partner in the project is referred to as network and societal learning. 

https://www.usf.uni-osnabrueck.de/en/forschung/resources_management/know2adapt.html
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1.2 Comparative research design 
In this study we use Qualitative Comparative Analysis (QCA) as a research approach and technique. 
QCA helps to systematically compare an intermediate number of cases while doing justice to within-
case complexity. With the help of QCA, one can identify pathways, i.e. one or more condition(s) or 
their combination(s), – that are necessary or sufficient for a certain outcome to occur. By applying 
QCA to an intermediate number of cases, we still know individual cases and are at the same time 
able to systemically compare cases (Rihoux & Ragin, 2009; Schneider & Wagemann, 2012). An 
important step in QCA is the specification of a model that defines one (or multiple) outcome(s) of 
interest and the conditions that are potentially relevant to the production of this outcome (for more 
information, see Vinke-de Kruijf, 2015a). An important difference between this method and 
‘mainstream’ quantitative methods is that QCA focuses on ‘causal complexity’. This implies that the 
absence or presence of an outcome may be produced by the absence or presence of different 
combinations of conditions. For example, project learning (outcome = present) may be produced by 
the presence of participants who are high motivated AND knowledgeable (presence of both 
conditions is necessary, but insufficient for project learning to occur) whereas no project learning 
(outcome = absent) may be produced by a lack of productive interactions OR a lack of balanced 
consortium (the absence of both conditions is sufficient but not necessary for the absence of project 
learning). Another characteristic of QCA is that data qualitative or quantitative data is transformed 
into ‘set membership scores’. For the fuzzy-set version of QCA, this implies turning data into values 
between 0 (no membership in a given set) and 1 (full membership in a given set). For example, when 
a partner completely lacks the motivation to transfer knowledge to others, this participant has no 
membership in the set “motivation to transfer knowledge to others”.  

For this research, we identified three types of learning outcomes. In addition, we have specified 
several conditions that are expected to be relevant to this outcome. These conditions and outcomes 
are summarized in Table 1 and elaborated in section 2.1. The transformation of qualitative data into 
values between 0 and 1 is guided by a scoring method, which has been developed on the basis of our 
literature study and the pilot case study results. This method is presented in Annex B of this report.  

Table 1 – Condensed overview of the learning outcomes and conditions  

Level of 
analysis 

1. Micro 2. Meso 3. Macro 

Learning 
process 

Group learning by process 
participants 

Organizational learning by 
represented organizations 

Network and societal 
learning by external actors 

Outcome Substantive and relational 
learning by participants 

Utilization of knowledge by 
represented organizations 

Utilization of knowledge by 
external actors 

Conditions 1A. Participant 
characteristics  
1B. Interaction process 
1C. Consortium 
 
 

2A. Participant characteristics  
2B. Partner organization 
characteristics 
 
 

3A. Participant 
characteristics  
3B. Participant scoping 
strategy 
3C. Wider context 
characteristics 
3D. Communication strategy 
3E. Knowledge 
characteristics 

1.3 Outline 
The research objective, framework, design and methods are presented in this introductory chapter. 
Chapter 2 further introduces our methods, including the operationalization of conditions and 
outcomes, the case selection process and the collection and calibration of data. The case study data 
are discussed in chapter 3. A preliminary analysis of learning outcomes is presented in chapter 4. 
Please refer to forthcoming scientific publications in case you are interested in the final outcomes. 
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Do not hesitate contacting the author in case you want to learn more about the research process and 
results (see Preface).  

This report includes three annexes. Annex A provides the maps used for the case selection. Annex B 
outlines the scoring method that was used to transform qualitative data into quantitative data. 
Annex C provides the matrices with raw data.   
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2 Methods 

This chapter starts with an introduction of the preliminary conceptual models and assessment 
frameworks that were developed for the three outcomes of interest. As we explain in Chapter, these 
conceptual models were adapted throughout the research process. Section 2.2 explains the case 
selection process. The final sections explain how data were collected and calibrated for the various 
case studies.  

2.1 Preliminary conceptual models and assessment framework 

Introduction 
As explained in Chapter 1, we developed a conceptual model of learning which distinguishes 
between three outcomes and ten conditions. Each outcome and condition is operationalized using 
multiple indicators (Vinke-de Kruijf & Pahl-Wostl, 2016). For each indicator a qualitative description is 
prepared. Using a predefined scoring method (see Annex B), this description is turned into a “fuzzy” 
values (with 0 being the lowest score, 0.3 a moderately low score, 0.7 a moderately high score and 1 
the highest score). This transformation of data into values is theory-informed and only done once the 
qualitative descriptions are finalized. We applied different methods, which are outlined below, to 
calculate the overall score of a condition or outcome.  

Group learning 
The outcome and potentially relevant conditions of group learning are outlined below and in Error! 
Reference source not found..  

Outcome: group learning may concern substantive aspects as well as relational aspects on how to 
deal with climate change adaptation (including understanding, planning and implementing). High 
levels of learning have occurred when project documents reflect and participants report that truly 
new understandings, insights and knowledge were acquired. 

Table 2 – Group learning outcome and conditions, including indicators and key questions   

ID Outcome/conditions Indicators and key questions 

1 Project learning Substantive and relational learning: changes in substantive and relational 
knowledge, insights and understandings regarding climate change adaptation 

1A Participant 
characteristics 

- Ability: Did participants have the knowledge and skills (ability) to 
meaningfully interact? 

- Motivation: Did the project/organization context provide participants with 
a motivation to participate and learn? 

- Opportunity: Did the project/organization context provide participants 
with the chance to regularly interact over a longer period of time? 

1B Interaction process 
(project level) 

- Interactions: Did interactions occur in a good atmosphere and were they 
regular and long enough to develop relations? 

- Activities: Were activities well designed and organized (e.g. thematic, 
involving experts)?  

- Facilitation: Were the exchanges and learning processes facilitated? 

1C Consortium (project 
level) 

- Balanced cohesiveness: Were partners and their organizations partly 
familiar with and partly new to each other? 

- Balanced diversity: Were the partners neither too heterogeneous nor too 
similar? 

- Complementary knowledge: Did participants have complementary and 
possess all relevant knowledge? 
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Conditions and hypotheses: 
1A. The higher the ability, motivation, opportunity of project participants in relation to the project, 

the greater the degree of substantive and relational learning. 
1B. The greater the quality and quantity of interaction moments, activities and their facilitation, the 

greater the degree of substantive and relational learning. 
1C. The more balanced a consortium is (neither too homogeneous nor too diverse, neither too new 

to each other nor too close) and the greater the extent to which partners have complementary 
knowledge, the greater the degree of substantive and relational learning.  

Score: For the outcome, first, substantive and relational learning are each given a score. Next, the 
overall level of group learning is determined by taking the arithmetic mean of the following two: (1) 
arithmetic mean of substantive and relational learning; and (2) maximum value of substantive and 
relational learning (maximum aggregation). For the conditions, the average scores of the conditions’ 
indicators are used.    

Organizational learning 
The outcome and potentially relevant conditions of organizational learning are outlined below and in 
Table 3.  

Outcome: Organizational learning is measured in terms of six different levels of knowledge transfer: 
transmission, presentation, interaction, adoption, influence and implementation. Transmission of 
project knowledge reflects the lowest level and implementation the highest possible level of 
organizational learning. 

Conditions and hypotheses: 
2A. The higher the ability, motivation, opportunity of project participants in relation to the transfer 

of knowledge to their respective organizations, the greater the degree of organizational learning. 
2B. The higher the absorption capacity of the partner organizations, which relates to their prior 

related knowledge and experience, the relevance of the project theme and structural factors, 
the greater the degree of organizational learning. 

Table 3 – Organizational learning outcome and conditions, including indicators and key questions   

ID Outcome/conditions Indicators and key questions 

2 Organizational 
learning 

Knowledge utilization levels: the extent to which project knowledge was 
transferred to and used by the partner organization.  

2A Participant 
characteristics 

- Ability: Did participants have the knowledge and skills and were they in the 
position (ability) to transfer project knowledge to their organizations?  

- Motivation: Were participants willing to make an effort to transfer project 
knowledge to their organizations? 

- Opportunity: Did the project/organization context provide participants 
with chances to transfer project knowledge to their organizations? 

2B Partner organization 
characteristics 

- Prior related knowledge: Did partners have prior related knowledge and 
experience related to the project theme or the international context? 

- Relevance project theme: Was project knowledge (particularly theme) 
relevant to partner organizations? 

- Supportiveness organizational context: Was the structural organization 
context supportive or rather restrictive towards learning and knowledge 
transfer for climate change adaptation? 
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Score: For the outcome, each knowledge transfer level receives a score on the basis of the width and 
frequency of knowledge transfer (no action = 0, widespread actions throughout the project duration 
= 1). Widespread implies that all relevant parts of the organization are concerned. The overall score 
of organizational learning is determined by taking the weighted average of the “level” scores (lowest 
level is multiplied by 1 and highest level by 6, total divided by 21). Scores are provided to all 
applicable levels. For example, one aspect of the project may have been adopted, influential and 
implemented. For the conditions, the average scores of the conditions’ indicators are used. 

Network and societal learning 
The outcome and potentially relevant conditions of network and societal learning are outlined below 
and in Table 4.  

Table 4 – Network and societal learning outcome and conditions, including indicators and key questions   

ID Outcome/conditions Indicators and key questions 

3 Network and societal 
learning 

Knowledge utilization levels: the extent to which project knowledge was 
transferred to and used by external actors.  

3A Participant 
characteristics 

- Ability: Did participants/partners have the knowledge and skills and were 
in the position (ability) to transfer lessons learned to external actors? 

- Motivation: Did participants/partners actively look for ways to engage 
external actors or to enhance knowledge transfer? 

- Opportunity: Did the project/organization context provide 
participants/partners with concrete opportunities to transfer the project 
results? 

3B Participant scoping 
strategy 

- Activities: Were project activities chosen to develop or test new or 
alternative solutions? 

- Framing: Was project knowledge (including theme and results) framed in a 
way that matches the user-specific situations and circumstances? 

- External actor involvement: Were influential actors or potential users 
actively engaged in the project to enhance the project impact? 

- Change process: Was the project seen or designed as part of a longer and 
more encompassing change process? 

3C Wider context 
characteristics 

- Policy agenda: Was the project theme on the agenda or of particular 
relevance to external actors? 

- Governance system: Was the structural governance system supportive or 
rather restrictive towards learning and knowledge transfer for climate 
change adaptation? 

3D Communication 
strategy (project 
level) 

- Proactive: Did the project provide a proactive and comprehensive 
communication and dissemination strategy?  

- Specific: Did the project provide a clear idea of the potential users and 
how to obtain their commitment or support?   

- Engaging: Were various partners explicitly given a role in disseminating 
project knowledge to external actors? 

3E Knowledge 
characteristics 
(project level) 

- Availability: Did the project make project knowledge available to larger 
groups of relevant users? 

- Accessibility: Did the project make project knowledge accessible (attractive 
and understandable) to users? 

- Relevance: Was project knowledge potentially relevant to external actors? 

 
Outcome: Network and societal learning is measured in terms of five different levels of knowledge 
transfer (the level “adoption” is removed in this version) with transmission of lessons learned or 
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project results to external actors (i.e. organizations, networks and communities that have not been 
involved in the project) being the lowest level and implementation being the highest level.  

Conditions and hypotheses: 
3A. The higher the ability, motivation, opportunity of project participants or partners towards the 

transfer of project knowledge to other organizations, network and communities (external 
actors), the greater the degree of network and societal learning. 

3B. The more strategic partners are about the project scope (i.e. what they do and communicate, 
with and to whom and how), the greater the degree of network and societal learning. 

3C. The more relevant the project theme and the better interactions and information in the 
network and structural context are managed, the greater the degree of network and societal 
learning. 

3D. The more proactive, specific and engaging the diffusion strategy of a project, the greater the 
degree of network and societal learning. 

3E. The more project results are made available, accessible and relevant, the greater the degree of 
network and societal learning. 

Score: Each knowledge transfer level receives a score on the basis of the width and frequency of 
knowledge transfer (no action = 0, widespread actions throughout the project duration = 1). The 
overall score of network and societal learning is determined by taking the weighted average of the 
“level” scores (lowest level is multiplied by 1 and highest level by 6, total divided by 21). For the 
conditions, the average scores of the conditions’ indicators are used. 

2.2 Selection of cases 
Qualitative Comparative Analysis (QCA) is a case-oriented method, which implies that the selection 
of cases should be done purposefully and is an iterative and tentative process. This implies that the 
case selection cannot be made a priori but new cases may be added or dropped (Berg-Schlosser & De 
Meur, 2009). This section presents the results of this iterative process. For our case selection process, 
we build literature on comparative research design (Berg-Schlosser & De Meur, 2009; Levi-Faur, 
2005; Rihoux & Lobe, 2009). On the basis of this literature, we distinguish between two steps in the 
case selection process: (1) define the boundaries of a homogeneous area from which cases are 
selected to ensure that cases display certain background characteristics; and (2) decide upon the 
extent of diversity within the selected area from which cases are selected. The first step results in a 
preselection of projects whereas the second step refers to the iterative process that leads to the 
actual selection. Before going into details about the actual selection process, we first explain three 
key terms: outcome of interest, case and unit of analysis. 

Outcome of interest, case and level of analysis 
The “outcome of interest” (i.e. the subject matter and the problem we are interested in) is learning 
about climate change adaptation through European cooperation projects. In doing so, we distinguish 
between three outcomes of interest: learning by participants, learning by organizations and learning 
by external actors. While each learning type is linked to another set of conditions and outcome, they 
are all measured at the level of a project partner. In this sense, every project partner for which data 
is collected formally constitutes “a case” with properties of a project participant, a partner 
organization, the project or the wider context being case attributes. However, to focus on project 
partners when selecting cases is complicated for two reasons. First, it would not do justice to the fact 
that learning is – at least partly – a collective process that occurs within and is influenced by a project 
context. In other words, learning by two partners in the same project are two different and yet 
interrelated processes. Second, for the selection of cases we rely on secondary data about the 
project and the type of organizations and countries involved. Therefore, while a project partner 
formally constitutes a case, our best source of information to estimate learning and therefore to 
ensure variation on the outcomes is probably information about case attributes.  
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This brings us to another characteristic of a research design: the “level of analysis” and “unit of 
observation”. Rihoux & Lobe (2009) observe that, so far, QCA applications have mostly focused on 
phenomena that occur at the meso-level or the macro-level (e.g. comparing countries or political 
parties) for which data is collected from secondary sources. Only more recently, QCA applications at 
the micro-level have been conducted with individuals as cases (units of analysis) and data being 
collected from primary sources. A research may, however, also include multiple levels of analysis. For 
example, in research focusing on an outcome at the meso-level or the macro-level, individual 
properties may be included as a micro-level condition that potentially influences the outcome. 

Our research, for which most data is collected from primary sources, includes conditions and 
outcomes at multiple levels of analysis. For group learning, the focus is on learning at the micro-level 
of participating individuals, which is potentially influenced by conditions at the micro-level 
(participant properties) and at the meso-level of the project (characteristics of the interaction 
process and the consortium). For organizational learning, the focus is on learning at the meso-level of 
organizations with a micro-level condition (participant properties) and a meso-level condition 
(partner organization properties) being potentially relevant to this outcome. For network and 
societal learning, the focus is also on learning at the meso-level of organizations and networks with 
conditions at the micro level (participant properties), the meso-level (project properties) and the 
macro-level (wider context properties) being potentially relevant to this outcome.   

Domain of investigation   
Knowing the outcome of interest, we can now delineate our domain of investigation from which 
cases can be selected. Our first delineation is based on our research question, which is oriented 
towards European cooperation projects that focus on climate change adaptation. To make sure that 
our cases (i.e. the project partners) share enough background characteristics, we focus on concrete 
projects rather than, for example, cooperation networks or integrative projects. Furthermore, we 
only include projects with 3 or more partners. To allow for the collection of data from primary 
sources by the principal investigator we further focus on projects that were recently completed and 
use English as project language. As the principal investigator is most familiar with the water 
management, we may want to further delineate our domain of investigation to projects in the water 
sector. Thus, our domain of investigation is formed by projects that: 

1. Were implemented with the support of European cooperation programmes; 
2. Focused on understanding, planning and/or implementing climate change adaptation actions (in 

general or specifically in water management); 
3. Involved partners from at least three different European countries; 
4. Use English as project language; 
5. Were completed in the past five years (2011-2015) but preferably more recently (2013-2015). 

The above criteria lead us to focus on projects that were implemented in programmes of the last 
European programming period (2007-2013) for cross-border, transnational and interregional 
cooperation (INTERREG IV A, B and C) as well as the Framework Programme for Environment (FP7-
ENV). To make a preselection of potential projects, we searched the KEEP database (INTERREG)1 and 
CORDIS database (FP7)2. We also searched various programme websites and did an internet search.  

From the 53 programmes for cross-border cooperation (INTERREG IVA) only 12 involve partners 
from three or more countries. From these 12 programmes, the following 5 programmes have English 
as project language: 2 SEAS, Central Baltic, Nord, Öresund-Kattegat-Skagerrak and South Baltic. A 

                                                           
1 www.territorialcooperation.eu/keep. Last search on 21 December 2015. Database search for specific 
programmes and programming period. Focus on theme “ENVIRONMENT and CLIMATE CHANGE” and keywords 
“Climate change and biodiversity” OR “Managing natural and man-made threats, risk management” 
2 http://cordis.europa.eu/fp7/projects_en.html. Multiple searches in 2015 and 2016. Focus on FP7-ENV, co-
operative research projects, keywords, such as, drought, climate, adaptation, flood. 

http://cordis.europa.eu/fp7/projects_en.html
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database search shows that these programmes provided support to 12 projects that have climate in 
their title or keywords. However, none of these projects specifically focused on climate change 
adaptation. An internet search resulted in 1 relevant project focusing on climate change adaptation 
and water management (Kent CC 2150).  

From the 13 programmes for transnational cooperation (INTERREG IVB), 10 programmes have 
English as the programme language. Apart from the Southeast European programme, which actively 
seeks the participation on non-Member States, the programmes are rather similar in terms of their 
scope and objectives. A search in the KEEP database results in 80 projects that focus on climate 
change (all used English as project language and were completed in 2011 or later). Out of these 
projects, 36 projects focused on climate change adaptation and 20 on climate change adaptation in 
water management. In addition, we identified 2 projects that were relevant but not included in the 
KEEP database (Clim-ATIC and DMSCEE). Note that in addition to these projects, four programmes 
(Alpine Space, North Sea Region, North West Europe and MED) also supported a capitalization or 
cluster project focusing on climate change adaptation (C3Alps, WaterCAP, SIC Adapt, COASTGAP).       

A database search for projects that were supported by the programme for interregional cooperation 
(INTERREG IVC) resulted in 19 projects of potential interest. Most of these projects focus on climate 
change mitigation and are therefore of less interest to this research. In total, the programme 
provided support to 5 climate change adaptation projects, including 2 projects focusing on climate 
change adaptation in water management. Climate change was one of the capitalisation themes of 
this programme. As part of the capitalisation attempt, a team of experts analysed the results of 7 
projects of which 3 focus on climate change adaptation (the other 4 projects were more oriented 
towards mitigation).  

The Research Framework Programme for Environment (FP7 ENV) supported over 100 projects 
focusing on climate change adaptation. However, very few of these projects are focusing on climate 
change adaptation in water management and are actually European cooperation projects (many of 
the relevant projects have a wider geographic scope). In total, we identified 5 projects that are of 
direct relevance to our own research. Of these projects, 2 projects are focused on adaptation rather 
than impact assessment.   

Selection criteria 
In most QCA designs, selected cases are ideally alike enough (i.e. displaying common background 
features) to allow for comparison and yet display variation on the selected conditions and outcome 
of interest (Berg-Schlosser & De Meur, 2009; Rihoux & Lobe, 2009). However, achieving as much 
diversity as possible may not be desirable when complementing a QCA with systematic comparisons 
of a smaller number of similar or different cases (e.g. pairwise comparisons). Such comparisons 
usually allow researchers to narrow down the number of relevant conditions, which would be 
beneficial for this research as well. Two key methods for the systemic comparison of a small number 
of cases are the application of a “most similar” and “most different” systems design (PT) and Mill’s 
method of agreement and difference (add REF to Berg-Scholler, Levi Faur). A system refers here to a 
complex case and is similar to another system if both cases score similar on a set of conditions that is 
deemed theoretically relevant. Systems are different when they score differently on a set of 
theoretically relevant conditions. Including more different cases can increase the external validity of 
a research. In addition, cases can be compared on the basis of their outcomes using Mill’s method of 
agreement (similar outcomes) and difference (different outcomes). While the first method can be 
used to eliminate conditions that differ in both cases, the second method can be used to identify 
critical conditions that make a difference. Combining both case selection strategies leads to four 
possible strategies to compare cases (see Table 5). As said before, a QCA design is usually oriented 
towards only one strategy, i.e. to compare cases that display variation (i.e. different systems, 
different outcomes). Any conditions that do not display variation across cases are excluded. The 
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other strategies (e.g. inclusion of – at least some – cases with similar conditions and outcomes) can 
used to reduce the number of conditions on the basis of comparisons of a smaller number of cases.     

Table 5 – Four strategies for comparing cases  

 Different outcomes Similar outcomes 
Similar 
systems 

Compare cases that score similar on 
conditions and yet have different outcomes 
to identify the few conditions that may 
account for the difference in outcome. 

Compare cases that score similar on 
conditions and outcomes to eliminate 
conditions that are not relevant since they 
differ across the cases. 

Different 
systems 

Compare cases that score different on 
conditions and outcomes to eliminate 
conditions that are not relevant since they 
appear across the cases. 

Compare cases that score different on 
conditions and yet have similar outcomes 
eliminate conditions that are not relevant 
since they differ across the cases. 

What does it mean in our research that we include cases that score partly similar and partly different 
on conditions as well as outcomes? And how can we select such cases? As regards the outcomes, we 
should include cases that are likely to display high levels of learning as well as cases that include low 
levels of learning. Learning in our cases is expected to be influenced by various conditions, which are 
measured at multiple levels of analysis. Ideally speaking, we want to include cases that are likely to 
display high scores on some conditions and low scores on other conditions. To actually assess 
conditions and outcomes is a rather resource-intensive process implying that our case selection will 
be based on an explorative quick scan. As we are already familiar with our domain of investigation, 
the most efficient way of obtaining some case knowledge is to scan the project descriptions and 
achievements that are provided in various databases (most notably KEEP and CORDIS). If needed, this 
information can be complemented with general project information that is made available on project 
websites. On the basis of this information, we can estimate how partners would score on several 
conditions. This information may also help us to estimate to a certain extent whether a case is likely 
to display low or high learning outcomes. Below, we discuss the kind of case information that may be 
used for selecting cases. Within this context, we group all relevant conditions into three categories: 
(1) actor (participant or partner organization) properties; (2) project properties; and (3) context 
properties. 

Actor properties    
Actor properties are expected to influence all three outcomes of interest. Generally speaking, how a 
partner would actually score on actor properties (i.e. ability, motivation, opportunity, organizational 
context and scoping strategy) is difficult to estimate on the basis of secondary data. However, one 
may reasonably expect a certain degree of variation in both conditions and outcomes when including 
partners who represent diverse countries and organization types (and similarity when partners 
represent similar countries and organizations). For example, partners from ‘older’ EU member states 
are likely to have more experience with European cooperation projects and climate change 
adaptation than partners from relatively ‘new’ EU member states. Moreover, the knowledge 
dissemination foci of partners from knowledge-oriented organizations (e.g. universities, knowledge 
institutes) and practice-oriented organizations (e.g. local or regional authorities) is likely to be 
diverse. The KEEP database also provides maps containing information about the potential 
vulnerability to climate change as well as the adaptive capacity of countries (see Annex A). These 
maps show that southern Europe generally is most vulnerable and yet has the lowest adaptive 
capacity to adapt to climate change. Whether low scores on actor properties indeed produce low 
levels of learning and vice versa is yet difficult to say (the cases of the pilot study do not provide a 
clear answer). However, variation on country and organization types is likely to contribute to the 
inclusion of cases that vary on conditions. Variation can be partly achieved by including cases that are 
supported by different programmes.  

Selection criterion: represented countries and organization types.  
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Project properties 
In our preliminary conceptual model, project characteristics are expected to influence two outcomes 
of interest (group learning and network and societal learning). For all conditions that were identified 
(interaction process, consortium, project knowledge and communication strategy), project 
descriptions are likely to provide basic information. As regards the interaction process, project 
descriptions are likely to provide some information on what kind of meetings were organized for 
what purpose and how often. In projects where partners have more regular and intense interactions 
on content (e.g. study visits, thematic workshops or longer exchange visits), we expect higher levels 
of group learning than in projects where interactions are relatively short and target-oriented, for 
example, towards the identification and sharing of good practices or even project administration. 
Project duration may play a role here as well since longer projects are likely to include more 
interaction moments over a longer period of time. A high budget may be an indication that the 
project included concrete pilot actions (allowing for learning from experiments) whereas a lower 
budget may indicate a focus on knowledge exchange and development.      

The KEEP database does not provide information on the consortium, such as, how many partners are 
involved from which organization types and countries. However, this information can be obtained 
relatively easy from programme and project websites. Very large and diverse consortia may produce 
lower scores on group learning, however, whether this is the case strongly depends on how a project 
is designed (i.e. interactions inside a large project may occur in smaller working groups). To examine 
whether consortium size has an influence, we should include projects that are implemented by 
projects that are implemented by consortia that are similar and different in number of partners and 
number of countries involved. Note that similarity can partly be achieved by selecting cases from the 
same programme whereas diversity can be achieved by selecting cases from different programmes.  

Network and societal learning is expected to be influenced by the knowledge that results from a 
project as well as a projects’ communication strategy. Project databases may reveal whether a 
project was oriented towards producing knowledge that is relevant and useful to external actors and 
whether a strategy has been in place to actually communicate and disseminate this knowledge. 
Within this context, it is also worth considering whether a project has become part of a cluster since 
this is likely to enhance network and societal learning. Generally speaking, we expect that projects 
can be more or less oriented towards project-internal learning and/or project-external learning. By 
including projects that are oriented towards internal learning, external learning and a combination of 
both we can probably increase diversity. In addition, project descriptions may reveal whether 
organizational learning was promoted, for example, through the establishment of a steering group3. 
This aspect is not in our set of conditions but may potentially influence organizational learning. 
Similarity can be achieved by including multiple cases from the same project. The type of funding 
programme may play a role here as well since some programmes may put more emphasis on 
dissemination (e.g. FP7 and INTERREG IVC) whereas others put more emphasis on joint working 
processes (e.g. INTERREG IVA and IVB).     

Selection criteria: project duration, budget, number and diversity of consortium partners, 
learning orientation, inclusion in cluster and programme. 

Wider context properties 
Wider context is only included as a condition influencing network and societal learning. Key aspects 
here are whether the project theme is on the policy agenda and the supportiveness of the 
governance system. Both indicators are directly connected to the country that is represented by a 
case. Here again, the inclusion of different and similar countries is beneficial. 

                                                           
3 A steering group can be defined as “a body consisting of representatives of all project partners, which is 
responsible for joint project management and decision-making on strategic level” (Online glossary of INTERREG 
IVC, available at: www.interreg4c.eu/glossary/ (Access date: 7 January 2016) 

http://www.interreg4c.eu/glossary/
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Selection criterion: represented countries.  

Table 6 provides a summary of the aspects to be considered for selecting relevant programmes, 
projects and cases. The table distinguishes between aspects that enhance diversity (important for 
QCA) and aspects that allow for similarity (relevant for pairwise comparisons).  

Table 6 – Aspects to be considered for selecting relevant programmes, projects and cases 

 Enhance diversity Allow for similarity 
Programme 
selection 

1. Include projects from multiple, diverse 
programmes.  

1. Include multiple projects from the same 
or similar programme(s). 

Project 
selection 

2. Include projects that differ in terms of 
presence of steering group, duration, 
budget, number and diversity of 
consortium partners, learning 
orientation and inclusion in cluster.   

2. Include multiple projects that are similar 
in terms of presence of steering group, 
duration, budget, number and diversity of 
consortium partners, learning orientation 
and inclusion in cluster.   

Case 
selection 

3. Include cases from multiple, diverse 
countries and organization types 

3. Include cases from similar countries and 
organization types 

 

Programme selection 
The requirement to select multiple projects from the same or programme(s) implies that we initially 
exclude INTERREG IVA projects, which only supported one project that explicitly focused on climate 
change adaptation.  

The INTERREG IVB programme has provided support to circa 38 projects that focus on climate change 
adaptation, of which 22 projects focus on climate change adaptation in water management. These 
projects were implemented as part of 9 different programmes of which 8 programmes provided 
support to multiple projects. When narrowing down to climate change adaptation in water 
management, the number of relevant programmes reduces to 5 programmes (Baltic, Central, North 
Sea, North West and South East). Table 7 provides an overview of the countries that are (sometimes 
partly) covered by these programmes. Compared to the other programmes, South East is the 
programmes that covers the most diverse and highest number of countries. The North Sea and North 
West programmes are very similar in the sense that they both cover a relatively homogeneous set of 
longstanding member states (old MS) of the EU. Also the programmes for the Baltic Sea and Central 
Europe are similar in the sense that they both cover a mixture of old and more recent MS. To ensure 
diversity and similarity we therefore should include at least two projects from the following 
programmes: Baltic Sea or Central Europe, North Sea or North West Europe, and South East Europe.    

Table 7 – Countries included in relevant INTERREG IVB programmes  

Programme Countries Remarks 
Baltic Sea 8 countries: Denmark, Germany, Finland, Sweden (old MS), Latvia, 

Estonia, Lithuania, Poland (MS since 2004), with participation of Belarus, 
Norway and the Russian Federation (non EU MS). 

Overlap with 
North Sea and 
Central. 

Central 8 countries: Austria, Germany, Italy (old MS), Czech Republic, Hungary, 
Poland, Slovenia and Slovakia (MS since 2004), with participation of 
Ukraine (non EU MS). 

Large overlap 
with Alpine 
Space 

North Sea 6 countries: Belgium, Denmark, Germany, the Netherlands, Sweden, the 
United Kingdom (all old MS), with participation from Norway (non EU 
MS). 

Overlap with 
North West and 
Baltic 

North West 7 countries: Belgium, Germany, Ireland, France, Luxembourg, the 
Netherlands and the United Kingdom (all old MS), with participation of 
Switzerland (non EU MS). 

Overlap with 
North Sea 

South East 16 countries: Austria, Italy, Greece (old MS) Hungary, Slovakia, Slovenia 
(MS since 2004), Bulgaria, Romania (MS since 2007), Croatia (MS since 
2013) and 7 candidate, potential candidate countries and third countries. 

Covers largest 
and most diverse 
area. 
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The INTERREG IVC programme provided support to 5 climate change adaptation projects, including 2 
projects on climate change adaptation in water management. The programme covers 28 member 
states and also allows for participation of Norway and Switzerland (co-financing from national funds) 
and other non-EU member states. For a project to be eligible, the geographical coverage should in 
principle go much beyond other INTERREG programmes. The last call even prescribed that projects 
should include partners from all four information point areas as well as partners from one of the 
recently accessed EU member states (this is subject to change as new countries join). The 
programme recommends to include 8 to 20 partners in projects with low intensity cooperation (e.g. 
networking-oriented) and 10 to 15 partners in medium intensity cooperation projects.  

Project selection 
The above shows that when we narrow down our scope to projects that really focus on climate 
change adaptation in water management, the number of projects from which cases can be selected 
reduces greatly. The INTERREG IVB programme has supported the largest number of relevant 
projects. When we limit our search to the five most relevant programmes (see Table 7), we can select 
cases from a total of 17 projects. These projects all vary greatly in duration (2 to 8 years), budget (€ 
1.8 to € 16.5 million) and focus (development of knowledge or policy versus implementation, internal 
or external learning orientation). When focusing only on projects that were completed more recently 
(2013-2015), only 8 projects remain. From the North West and North Sea programmes, we already 
selected 3 projects (1 for a pilot case study and 2 for an MSc research project). For each of the 
remaining 3 programmes, we now have only 1 potential project (3 in total). INTERREG IVC only 
includes 2 projects that specifically focus on climate change adaptation in water management. Both 
projects are similar in size but have different objectives. The FP7-ENV programme includes multiple 
projects focusing on climate change adaptation in water management. However, only 2 projects have 
a strong focus on adaptation and include concrete case studies (making them more comparable to 
INTERREG projects). Table 8 provides an overview of the projects that were initially selected, 
including three projects that were selected but have not been analysed. The selection includes 
projects from the same or similar programmes and cover a wide range of projects in terms of project 
size (partners4, budget and duration), number and type of represented countries and organizations 
as well as their purpose and learning orientation. The selection is quite representative in number of 
partners and budget. In INTERREG IVC the average number of partners was 11 and the ERDF budget € 
1.5 million (INTERREG IVC, 2015). In INTERREG NWE the average number of partners was 11 and the 
ERDF budget € 3 million (INTERREG IVB NWE Programme, 2014). In FP7 the average number of 
participants was 11.5 (most of them were higher education institutes) (European Commission, 2013).  

The main reason for eventually including seven instead of ten projects is that qualitative comparative 
analysis only makes sense if the individual cases are still known. As the amount of data per case is 
quite high, we felt that we would lose overview when including more projects. What also played a 
role is that the data collection process, i.e. analysing project documents, contacting project partners 
and preparing and processing the interviews, took more time than initially foreseen. This again 
relates to the high number of indicators that is included.      

  

                                                           
4 The average number of partners was 11 in INTERREG IVC (INTERREG IVC, 2015), 10 in INTERREG NWE 
(INTERREG IVB NWE Programme, 2014) and 11.5 in FP7 (European Commission, 2013). 
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Table 8 – Overview of selected projects focusing on climate change adaptation and water management (MS = member 
state, LP = lead partner) 

Programme Project scope Partners Countries  Budget and 
duration  

Purpose Learning 
orientation 

South East Mitigating the 
vulnerability of 
water resources  

12 national, 
regional, local, 
management 
authorities, 
research (+5 
observers)  

7 old and new 
MS and 
observers 
from non EU 
MS, LP from 
Austria 

€ 1.8 million 
2 years (until 
Nov. 2014) 

Develop 
strategies 
(drinking 
water supply) 

Policy 
learning 
(org. + 
external) 

North West 
(MSc 
research) 

Urban flood risk 
management 
 

15 national, 
local and 
management 
authorities 

6 old MS, LP 
from NL 

€ 16.5 million 
7 years (until 
Dec. 2013) 

Develop 
strategies + 
raise 
awareness + 
implement 
actions  

Project 
internal +  
org. + 
external 
(cluster) 

North Sea 
(MSc 
research) 

Flood risk 
management 

15 local, 
regional, 
national 
authorities, 
research 

4 old MS, LP 
from NL 

€ 5.2 million 
4 years (until 
Dec 2011) 

Develop plans 
+ toolbox 
(establish 
learning 
alliances). 

Project 
internal 

FP7 ENV Adaptation of 
freshwater 
ecosystems 

25 research 
organizations 
(17 involved in 
previous 
project) 

16 (most old 
and some 
new MS, 4 
non EU), LP 
from UK 

€ 9.9 million 
4 years (until 
Jan. 2014) 

Develop 
knowledge + 
demonstrate 
(case studies)  

Project 
internal + 
external 
(water 
managers) 

INTERREG 
IVC 

Integrated 
management of 
water resources 

11 local, 
regional and 
management 
authorities, 
research 

8 old and new 
MS, LP from 
NL 

€ 2.5 million 
3.2 years 
(until March 
2013) 

Develop 
master plans 
+ bilateral 
exchange 

Project 
internal 

North West 
(pilot case) 

Adaptation of 
regional water 
systems 

6 regional 
(water) 
authorities) 

5 old MS, LP 
from NL 

€ 11 million 
5.8 years 
(until Oct. 
2013) 

Develop 
strategies + 
knowledge + 
implement 
actions  

Project 
internal 
(cluster) 

INTERREG 
IVC 

Adaptation to 
droughts and water 
scarcity 

14 national, 
regional and 
management 
authorities 

7 old and new 
MS, LP from 
Germany 

€ 2.5 million 
3.3 years 
(until April 
2014) 

Knowledge 
exchange + 
identify and 
share good 
practices 

Policy 
learning 
(org. + 
external) 

NOT INCLUDED IN FINAL SELECTION OF CASES: 
Baltic Adaptation strategy 

for Baltic Sea 
11 policy 
makers and 
research 
institutes  

7 (old and 
new) MS, LP 
from 
Denmark  

€ 2.9 million 
3 years (until 
Sep. 2013) 

Develop 
strategy  

Policy 
learning 
(org. + 
external) 
(flagship 
project) 

Central Adaptation of lake 
management 

9 research, 
local and 
management 
authorities 

4 (old and 
new) MS, LP 
from Italy 

€ 2.8 million 
3 years (until 
March 2013) 

Develop 
knowledge 
(adaptation + 
mitigation) 

Project 
internal + 
org. 

FP7 ENV Adaptation to 
droughts and water 
scarcity 

12 research 
organizations 

9 (old and 
new MS), LP 
from NL 

€ 4.1 million  
3 years (until 
Sep. 2014) 

Develop 
knowledge 
(general and 
case studies) 
+ establish 
dialogue fora 

Project 
internal + 
external 
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Case selection  
As Table 8 shows, the selected projects include a wide variety of partner organizations and thus 
potential cases. For each project a final selection of the cases (2 to 6 partners in addition to the lead 
partner) was made in consultation with the lead partner of the project. In selecting partners, we tried 
to include partners from different countries and organizations. Table 9 provides an overview of the 
partners and countries that were included. 

The final selection includes 7 partners who acted as lead partner and 24 regular partners. We have 
partner-specific data for 30 partners (one lead partner did not provide partner-specific information). 
Our final selection includes the following countries and organization types: 

- Countries: Austria (1), Belgium (2), Germany (3), Estonia (1), France (1), Greece (1), Hungary (3), 
the Netherlands (7), Norway (1), Romania (1), Slovenia (1), Serbia (1) and United Kingdom (7). 

- Organizations: knowledge institutes (universities and research institutes, 9), municipalities (5), 
national agencies (4), national authority (1), national institute (1), NGO (1), regional agencies (3), 
regional authorities (5) and a semi-public authority (1). 

The final selection includes relatively many participants from the Netherlands (7) and the United 
Kingdom (7). This relates to the fact that the majority of selected projects was implemented in 
Northwest Europe. What also played a role is that Dutch partners were relatively often lead partner 
of potential projects. Moreover, since the investigators were from the Netherlands and thus native 
speakers, respondents were more willing to participate. As we deliberately selected partners that 
were intensely involved (e.g. as work package leader) learning outcomes are likely to be slightly 
higher than average. We included relatively many knowledge institutes (9). This is probably related to 
the fact that knowledge institutes are relatively more often work package leader than other 
organizations.  

Table 9 – Overview of partners and countries that were included in the study 

Project 
ID 

Selected partners Selected countries 

1 4 out of 12 (national authority, agency and institute, knowledge 
institute) 

4 out of 7 (AU, SLO, HU, 
SRB) 

2 4 out of 15 (national agencies, knowledge institute, semi-public 
authority) 

4 out of 6 (NL, BE, UK, 
DE) 

3 6 out of 15 (municipalities and knowledge institutes) 3 out of 4 (NL, NO, UK) 
4 4 out of 25 (knowledge institutes) 3 out of 16 (UK, GR, 

EST) 
5 2 out of 11 (municipality and knowledge institute) and the lead 

partner (regional authority) 
2 out of 8 (NL, HU) 

6 6 out of 6 (regional agencies and authorities) 5 out of 5 (NL, DE, BE, 
FA, UK) 

7 4 out of 14 (regional authorities, regional agency, NGO) 4 out of 7 (DE, HU, RO, 
NL) 

2.3 Data collection  
This study includes seven projects in total (see Table 8). For five projects data were collected by the 
primary researcher, who also developed the conceptual model and the scoring method. For two 
other projects, data were collected by an MSc student within the context of his MSc thesis research. 
Data collection and analysis is guided by a case study description template (see Vinke-de Kruijf, 
2015a) consisting of the following parts: 

- Part A – General information on the project on the basis of project documents (i.e. duration, 
budget, partnership, theme, rationale, objectives, interactions, actions and outputs).  
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- Part B – Specific information on project conditions that are potentially necessary or sufficient for 
project learning (conditions: consortium and interaction process) or organizational learning 
(conditions: project theme and dissemination strategy) on the basis of project documents and an 
interview with the overall project manager or coordinator.  

- Part C – Participant, partner organization or context-specific information regarding conditions 
that are potentially necessary or sufficient for project, organizational or wider learning processes. 
This includes ability, motivation and opportunity towards the project and knowledge transfer as 
well as project, organization or context-specific factors influencing the absorption of knowledge. 
Based on project documents and an interview with the project manager (partner organization 
level).    

- Part D – Participant and organization-specific information on learning outcomes. These outcomes 
are being assessed in terms of substantive and relational learning at the project level and in 
terms of levels of knowledge transfer at other levels. Based on project documents and an 
interview with the project manager (partner organization level). 

The collection of data generally consisted of the following steps: 
1. Analysis of project documents and online information. The document analysis includes project 

documents and information that is available online (e.g. from the project website) as well as 
documents that are provided by the partners, such as, the project proposal, progress reports, 
workshop reports, magazines and other written outputs or material.    

2. Semi-structured interviews with the overall project manager or coordinator (responsible for the 
implementation or coordination of the overall project) and key participants of the partner 
organizations who were selected in consultation with the overall project manager. Key 
participants are persons who participated intensely and directly in the project and had a good 
overview of the overall project and lessons learned. 

For all cases, most of the data about the project in general (part A and part B of the case study 
description) were collected by means of the document analysis and an interview with the overall 
project manager. Data about partner-specific indicators were collected by means of interviews as 
well as through analysis of project documents and online sources. 

Prior to each interview, interviewees were provided with general information about the research, the 
case study description template (including general information about the project) and a set of 
generic questions to prepare themselves. Interviews results were always inserted directly into the 
template (no transcripts were prepared). If possible, self-reported information was verified with 
written material and/or other participants. Most of the interviews were conducted via Skype or 
phone and recorded. One interview was done face-to-face, one partly via e-mail and partly via phone 
and one completely via e-mail. Interviews were conducted in Dutch or English. Partner-specific 
information (parts C and D) was never shared with third persons. The interview results were sent 
back to participants for verification. The majority of the interviewees read the results. About half of 
them made small additions and corrections to the text.  

Both researchers used the scoring method independently from each other to provide scores to 
different cases. The results were compared afterwards. This comparison when different persons 
apply the scoring method, this may lead to different results. While the scoring method has been 
improved, some ambiguity is unavoidable. To ensure that the same score is given to situations that 
are similar, the primary researcher has reviewed all scores for all cases.   

This reports only presents the anonymized results of our study. All data are carefully documented. All 
case descriptions contain clear references to original data files. Other researchers can use these files 
to repeat the analysis or to use data in future research.  
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2.4 Data calibration (fuzzy values) 
As explained in section 2.1, we developed a scoring method (i.e. series of classification rules) to 
transfer qualitative data into fuzzy values. For the transformation of data, we took “fuzzy-set QCA 
(fsQCA)” as a starting-point. While in the original crisp-set variant of QCA, conditions are either 
present (value of 1) or absent (value of 0), in fuzzy-set QCA conditions can also be partly present or 
absent. This allows a researcher to make the best possible use of empirical data (Schneider & 
Wagemann, 2012). The scoring method that was used to transform the qualitative data is presented 
in Annex B. The scoring method distinguishes between four possible values: 0 for low levels of 
learning or unsupportive conditions; 0.3 for moderately low levels of learning or moderately 
unsupportive conditions; 0.7 for moderately high levels of learning or moderately supportive 
conditions; and 1 for high levels of learning or highly supportive conditions. The reason for choosing 
these values rather than 0.25 and 0.75 is that 0.3 and 0.7 are less likely to return 0.5 values when 
multiple indicators are aggregated.  

Data were collected and transformed by two researchers. Both researchers used the scoring method 
independently from each other to transform data for six cases that were part of one project. The 
results were compared afterwards. This comparison showed that the scoring method is ambiguous, 
i.e. when different persons apply the method, this may lead to different results. On the basis of the 
results, the scoring method has been adapted. However, some ambiguity is unavoidable. To ensure 
that the same score is given to situations that are similar, the primary researcher has reviewed all 
scores for all cases.    
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3 Introduction of the case studies 

This chapter introduces how the cases score on project-specific, participant/partner-specific and 
organizational and wider context conditions as well as on learning outcomes. It concludes with some 
preliminary observations. This section includes various tables with how projects and participants or 
partners score on indicators as well as on the overall condition (average of indicator scores) or 
outcome (overall score calculated using a certain method, see section 2.1). Cells containing scores 
that are below 0.5 have a grey background colour so that unsupportive conditions or low levels of 
learning can be easily identified.  

3.1 Project-specific conditions 
Four conditions were assessed at the level of the cooperation projects: consortium, interaction 
process, communication strategy, and knowledge characteristics. Table 10 provides an overview of 
how the various projects score on the indicators and conditions. These scores are discussed below. 

Table 10 – Overview of how the projects score on project conditions 

Project ID  1 2 3 4 5 6 7 
   Balanced cohesiveness  1.0 0.3 0.7 1.0 1.0 1.0 0.7 
   Balanced diversity 0.7 1.0 1.0 0.7 1.0 0.7 1.0 
   Complementary knowledge 0.7 0.7 1.0 0.7 0.7 1.0 1.0 
Consortium 0.8 0.7 0.9 0.8 0.9 0.9 0.9 
   Interactions 0.7 0.7 1.0 0.7 1.0 1.0 1.0 
   Activities 0.7 0.7 1.0 1.0 0.3 0.7 0.7 
   Facilitation 0.3 0.3 0.7 0.3 0.3 0.7 0.3 
Interaction  process   0.6 0.6 0.9 0.7 0.5 0.8 0.7 
   Proactive 0.7 1.0 1.0 0.7 0.3 0.7 0.7 
   Specific 0.3 0.7 1.0 0.7 0.3 0.3 1.0 
   Engaging 0.3 0.7 0.7 0.7 0.3 0.7 1.0 
Communication strategy 0.4 0.8 0.9 0.7 0.3 0.6 0.9 
   Availability 0.3 0.7 0.7 1.0 0.3 0.3 1.0 
   Accessibility 0.3 0.3 0.7 0.7 0.7 0.3 1.0 
   Relevance 0.3 0.7 0.7 0.7 0.3 0.3 1.0 
Knowledge characteristics 0.3 0.6 0.7 0.8 0.4 0.3 1.0 

Consortium 
For all projects, the consortium was rather ideal in terms of previous cooperation, balanced diversity 
and complementary knowledge. All project consortia have a similar overall score on most of the 
indicators (between 0.7 and 1.0) and a similar overall score (between 0.7 and 0.9). Only one project 
(No. 2) has the indicator ‘balanced cohesiveness’ scoring below 0.5. The reason is that the project 
was the first international project of many of the partners involved. Some of the partners met before 
at a conference and some partners had been together in another project. The partners explained 
that this lack of previous cooperation made project interactions more difficult at the beginning. This 
improved later on. For all other projects, the project was clearly linked to a previous project. To 
prevent cognitive blockage, new partners were added to these projects.   

- No significant variation on consortium. 
- Size of consortium was not taken into account. 
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Interaction process 
The interactions were organized and developed similarly for most projects. Participants would meet 
on a regular basis to exchange and develop knowledge. Meetings were generally about once or twice 
per year. In one the projects (No. 1) partners were meeting much more often (four to five times per 
year). This was done to ensure that partners would get to results.  

The indicator on which partners score most diverse is “activities”. One project has a low score since 
the focus was really on the exchange of experiences. One partner made a plan for having more 
thematic discussions, however, this suggestion not taken up. Many of the partners score low on 
“facilitation” since they only included professional facilitators in some of the meetings. Two projects 
had professional facilitators involved in a series of meetings. The scoring of this indicator was 
complicated since some of the lead partners were more experienced in facilitating than others. To 
adequately value this experience was difficult.  

- The degree of facilitation clearly differs but how the lack of professional facilitation influenced 
the interaction process is hard to say.  

- One project has a low score on activities.    

Communication strategy 
Projects score very differently on communication and dissemination. Most projects had an adequate 
communication strategy at the projects’ beginning and started to implement activities from the 
beginning. However, especially for two project (No. 1 and 5) it was unclear who the users were and 
how to engage them. For both projects, project participants responded that less efforts were made 
to engage stakeholders compared to other projects they had been involved in. An example of a 
failing strategy is that the communication strategy lists many users whereas project participants 
highlight one group but failed to engage them.  

- Clear differences across projects with some projects clearly failing to provide a basis for reaching 
out to external actors. 

Knowledge characteristics 
There are major differences in the type and quality of knowledge developed in the projects. In one 
project (No. 1), several partners questioned the scientific and practical relevance of some of the 
project outputs. In other projects, the knowledge was relevant to partners involved but the relevance 
to other areas was unclear. Most of the projects had a project website providing access to outputs 
but this was not the case for all projects. For one project, the website was no longer working 
properly (No. 6). In some cases, knowledge was available but not communicated in a clear, accessible 
manner.  

- Major differences in the availability and accessibility of project results. For some projects 
knowledge is highly specific and therefore relevant to partners only.  

3.2 Participant/partner-specific conditions 
Four conditions were assessed at the level of the cooperation projects. Three of them focused on the 
ability, motivation and opportunity of participants and/or partner organizations with regard to group 
learning, organizational learning, and network and societal learning. In addition, the extent to which 
participants were strategic about the project was assessed. Table 11 and Table 12 provide an 
overview of how the various partners score on relevant indicators and conditions. These scores are 
discussed below. 
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Table 11 – Overview of how partners score on ability (ab.), motivation (mot.) and opportunity (opp.) towards group learning 
and organizational (org.) learning 

 Characteristics towards group learning Characteristics towards org. learning 
Partner 

ID Ab. Mot. Opp. Average Ab. Mot. Opp. Average 

11 1.0 1.0 1.0 1.0 1.0 0.7 1.0 0.9 
12 1.0 1.0 1.0 1.0 0.7 0.3 0.7 0.6 
13 0.3 0.7 1.0 0.7 0.7 0.3 0.7 0.6 
14 1.0 0.7 1.0 0.9 0.7 0.3 0.3 0.4 
21 1.0 1.0 1.0 1.0 0.7 0.7 0.3 0.6 
22 1.0 1.0 1.0 1.0 0.7 1.0 1.0 0.9 
23 1.0 1.0 1.0 1.0 0.7 0.3 0.7 0.6 
24 0.7 1.0 1.0 0.9 0.7 0.7 0.7 0.7 
31 1.0 1.0 0.7 0.9 1.0 0.3 0.7 0.7 
32 1.0 1.0 0.7 0.9 1.0 1.0 1.0 1.0 
33 1.0 1.0 1.0 1.0 0.7 0.3 0.7 0.6 
34 0.3 0.3 0.3 0.3 0.7 0.7 0.3 0.6 
35 0.3 1.0 0.3 0.5 0.7 1.0 1.0 0.9 
36 1.0 1.0 1.0 1.0 0.7 0.3 0.3 0.4 
41 1.0 1.0 0.7 0.9 0.7 0.3 0.7 0.6 
42 1.0 0.7 1.0 0.9 1.0 1.0 1.0 1.0 
43 1.0 1.0 1.0 1.0 0.7 0.7 0.3 0.6 
44 1.0 0.7 1.0 0.9 0.3 0.3 0.3 0.3 
51 0.7 0.7 1.0 0.8 0.7 0.7 0.7 0.7 
52 1.0 1.0 1.0 1.0 1.0 0.3 0.7 0.7 
61 1.0 1.0 1.0 1.0 0.7 0.7 0.7 0.7 
62 0.7 0.3 0.7 0.6 0.7 0.7 0.3 0.6 
63 1.0 0.7 0.7 0.8 0.7 0.3 0.3 0.4 
64 0.7 1.0 1.0 0.9 0.7 0.7 1.0 0.8 
65 0.7 1.0 1.0 0.9 0.7 0.3 0.7 0.6 
66 1.0 0.7 0.7 0.8 0.7 0.7 0.7 0.7 
71 0.7 0.7 1.0 0.8 0.7 0.7 0.3 0.6 
72 1.0 1.0 1.0 1.0 1.0 1.0 0.7 0.9 
73 0.7 0.7 0.7 0.7 1.0 1.0 1.0 1.0 
74 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

 

Ability, motivation and opportunity with regard to group learning 
There are very few cases that have a low score on ability, motivation or opportunity (see Table 11). 
Three cases score low on ability. In two cases (33 and 34) this was related to the fact that both 
working in an international project and the project theme were new. In the other case (13), it had 
more to do with the international context being new and making people feel uncomfortable. For 
motivation, there are two cases with low scores. In both cases, the project theme was of interest to 
the project manager but it was difficult to engage colleagues. A lack of English language skills was an 
important reason for colleagues not wanting to become involved. While in some organizations there 
were still enough colleagues with an interest in becoming involved, in other organizations it was 
therefore really difficult to find people who wanted to participate. Motivation is highly individual. 
One interviewee, for example, explained that cooperation was painful and had a demotivating effect 
on colleagues but not on the interviewee. There are also two cases (both in the same project and 
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from the same country) that score low on opportunity. In these cases, there was very little or no 
stable participation over time. In all other cases, participation in the project was amazingly stable 
over time. 

- Ability, motivation and opportunity are hardly ever unsupportive towards group learning.    

Ability, motivation and opportunity with regard to organizational learning 
Generally speaking, participants of European projects are very well embedded in their respective 
organizations (see Table 11). They know not just people inside their own group or team but also in 
other groups or departments. One exception is someone working at a knowledge institute who 
worked there for a long time but had no interactions with other departments or faculties.  

The motivation of people to transfer knowledge to colleagues clearly varies across cases. A fair share 
(circa 20%) finds sharing insights from the project with colleagues very important. About 1/3 finds it 
somehow important. Another 1/3 indicated that they would not actively share project results, for 
example, since they considered project knowledge not being very relevant. These people would only 
share knowledge when a very concrete opportunity arose, e.g., when asked by a colleague.      

The picture for opportunity is rather similar as it is for motivation. Some organizations provide 
excellent opportunities to share knowledge whereas others provide very few opportunities to engage 
colleagues and share knowledge.  

- Ability is rather good for all but one participant. 
- For both motivation and opportunity, the cases have very diverse scores. 
- Indicators focus on ability, motivation and opportunity to share knowledge but do not pay 

attention to whether people have the opportunity to actually change policies in their 
organization. This is e.g. very low for knowledge institutes and may help to explain organizational 
learning. This is also not explicitly measured in the case studies. 

Ability, motivation and opportunity with regard to network and societal learning 
Participants of European projects appear to be very well embedded not only in their organizations 
but also in relevant governance networks (see Table 12). They generally know a wide range of actors 
inside their region and oftentimes also have a well-developed network outside their own region and 
country. Three participants have a lower score on ability. For example, since they have contacts in 
the partner region only or have no idea how other actors might benefit from the project results.  

The motivation to share insights from the project with external actors varies across partners. Some 
find it very important and take initiative whereas others (circa 1/3) find it hardly important (only 
transferring when asked or when an opportunity arose) or not important at all. 

Opportunities to transfer project results arose for most participants. There are a few exceptions 
though. In these regions there were no policy developments or other projects that could be used to 
transfer knowledge from the project. 

- Ability and opportunity is limited for very few participants. 
- The cases have mixed scores on motivation. 
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Table 12 – Overview of how partners score on ability (ab.), motivation (mot.) and opportunity (opp.) towards network and 
societal (NS) learning and on the strategic scoping indicators activities (Activ., separated from the other indicators) framing 
(fra), external actor involvement (act.) and change process (change)  

 Characteristics towards NS learning  Strategic scoping 
Partner 

ID Ab. Mot. Opp. Average Activ. Fra. Act. Change Average 

11 0.7 0.7 1.0 0.8 0.3 0.0 0.7 0.7 0.5 

12 0.7 0.7 0.7 0.7 0.3 1.0 0.7 0.3 0.7 

13 0.7 0.7 0.7 0.7 0.3 0.7 0.3 1.0 0.7 

14 1.0 0.3 1.0 0.8 0.3 0.0 0.3 0.3 0.2 

21 1.0 0.7 1.0 0.9 0.3 0.3 0.3 0.7 0.4 

22 1.0 1.0 1.0 1.0 0.7 0.7 1.0 1.0 0.9 

23 1.0 1.0 1.0 1.0 0.3 0.7 0.7 0.7 0.7 

24 0.3 0.3 1.0 0.5 0.7 0.3 0.7 0.3 0.4 

31 1.0 0.7 1.0 0.9 1.0 0.3 0.7 0.7 0.6 

32 1.0 0.7 1.0 0.9 0.7 0.3 1.0 1.0 0.8 

33 1.0 1.0 1.0 1.0 0.3 0.7 1.0 0.7 0.8 

34 0.7 0.0 0.7 0.5 0.7 0.0 1.0 0.3 0.4 

35 0.7 0.7 0.7 0.7 0.7 0.7 1.0 0.7 0.8 

36 1.0 0.7 0.7 0.8 1.0 0.3 1.0 0.3 0.5 

41 0.7 1.0 1.0 0.9 0.7 0.3 0.0 0.3 0.2 

42 0.7 0.7 0.7 0.7 0.7 1.0 0.7 0.7 0.8 

43 1.0 0.7 1.0 0.9 0.7 0.3 0.3 0.3 0.3 

44 0.7 0.3 1.0 0.7 0.7 0.7 0.7 0.7 0.7 

51 0.3 0.0 0.7 0.3 0.3 0.3 0.7 0.3 0.4 

52 1.0 0.7 1.0 0.9 0.7 0.7 1.0 1.0 0.9 

61 1.0 0.7 1.0 0.9 0.0 0.7 0.7 0.7 0.7 

62 0.3 0.3 0.3 0.3 0.7 0.3 0.3 0.3 0.3 

63 1.0 0.3 1.0 0.8 0.7 0.3 0.7 0.3 0.4 

64 0.7 0.3 0.7 0.6 0.3 0.3 0.7 0.7 0.6 

65 0.7 0.3 0.0 0.3 0.0 0.3 0.7 0.3 0.4 

66 0.7 1.0 1.0 0.9 0.3 1.0 0.7 0.7 0.8 

71 0.7 1.0 0.7 0.8 0.0 0.7 0.7 0.7 0.7 

72 1.0 1.0 1.0 1.0 0.0 0.7 1.0 1.0 0.9 

73 0.7 1.0 1.0 0.9 0.0 0.7 0.7 1.0 0.8 

74 1.0 1.0 1.0 1.0 0.0 1.0 0.7 1.0 0.9 

Strategic scoping 
Being strategic about the project scope is something that is very well done by some partners and 
hardly by others (Table 12). The indicator “activities”, which assesses whether project activities were 
designed to develop or test new or alternative solutions, is separated from the other results and 
excluded from the average score on strategic scoping. The reason is that this indicator is unlikely to 
support the assessment of strategic scoping but largely reflects the type of learning and knowledge 
production process that was envisaged. All participants of one project (No. 7) score low since the 
project focused only on the exchange of existing knowledge. All participants of another project (No. 
1) also have low scores since the project focus was on bringing together existing knowledge.  

Participants score rather diverse on framing, involvement of external actors and links to a more 
encompassing change process. Some partners were very much aware of the importance of framing 
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project outcomes whereas others would present the project in the same way no matter of the 
context or audience. With regard to the involvement of external actors, there are differences across 
partners and across projects. To actively engage external actors was less important in one project 
(No. 1) whereas it was less relevant to several partners in another project (No. 4). Also the extent to 
which the project was connected to a more encompassing change process differed especially across 
partners but also to some degree across projects. For one project (No. 7) all respondents indicated 
that the project was connected to other projects as well as wider policy processes.      

- Activities should perhaps be removed as indicator. 
- Scores on other indicators are very mixed. For one project, all project participants had a high 

score. 

3.3 Organizational and wider context conditions 
Two conditions focus on partner organizations and the wider context. Table 13 provides an overview 
of how the various organizations and relevant contexts score on these indicators and conditions. 
These scores are discussed below. 

Partner organization characteristics 
Partner organizations have highly diverse scores on prior related knowledge, the relevance of the 
project theme and the structural context. To some participants the project theme and working in an 
international context was completely new whereas others were highly experienced. Interestingly, the 
project theme was not as relevant as one would expect to all partner organizations. The general 
supportiveness of the organizational context for transferring knowledge provides a very rough 
estimate of whether the organizational context is supportive. Yet, the indicator may help to explain 
organizational learning. Especially Ministries can be quite inflexible not providing a good 
environment for knowledge transfer and learning. In such cases it is very important that the project 
can be linked to concrete opportunities. It may be necessary to treat the indicators separately since 
the scores do not seem to be correlated.  

- Highly diverse scores on all three indicators.  

Wider context characteristics 
To assess the wider context was at times difficult since the boundaries of the wider context were 
sometimes unclear. For most of the partners, the wider context could be linked directly to their 
home country. This was, however, not the case for all partners. Some respondents felt that the 
relevant wider context for the project was, for example, Europe. In such cases, to actually 
characterize the context becomes much more difficult. Nevertheless, there are cases where country 
contexts are clearly supportive since the project theme is on relevant political and policy agenda and 
the governance system is supportive of knowledge transfer.   

- For some cases difficult to assess. Clear differences across cases.  
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Table 13 – Overview of how partners score on the organization-specific indicators of prior related knowledge (Prior), 
relevance of the project theme (Theme) and supportiveness of the structural organizational context (Struc.) and the wider 
context conditions of policy agenda (Pol.) and governance system (Gov.)   

 Organization-specific conditions Wider context conditions 
Partner 

ID Prior Theme Struc. Average Pol. Gov. Average 

11 1.0 1.0 0.3 0.8 0.7 1.0 0.9 

12 0.3 0.3 0.7 0.4 0.3 0.3 0.3 

13 0.3 0.7 0.7 0.6 0.7 0.7 0.7 

14 0.7 0.3 0.7 0.6 0.7 0.3 0.5 

21 1.0 1.0 0.3 0.8 1.0 1.0 1.0 

22 1.0 1.0 1.0 1.0 0.7 1.0 0.9 

23 1.0 0.7 0.7 0.8 0.3 0.3 0.3 

24 0.3 0.3 1.0 0.5 1.0 1.0 1.0 

31 0.7 0.7 1.0 0.8 1.0 1.0 1.0 

32 0.3 0.7 1.0 0.7 1.0 1.0 1.0 

33 1.0 0.7 0.7 0.8 0.3 0.3 0.3 

34 0.0 0.3 0.0 0.1 0.3 0.3 0.3 

35 0.3 0.7 0.7 0.6 0.3 0.3 0.3 

36 0.7 1.0 1.0 0.9 1.0 1.0 1.0 

41 1.0 0.7 0.7 0.8 0.3 0.0 0.2 

42 1.0 1.0 1.0 1.0 1.0 0.7 0.9 

43 0.7 0.7 0.3 0.6 0.3 0.7 0.5 

44 1.0 0.3 0.3 0.5 0.7 0.7 0.7 

51 0.3 0.7 0.7 0.6 0.3 0.7 0.5 

52 1.0 1.0 0.7 0.9 0.7 0.3 0.5 

61 0.7 0.7 0.3 0.6 1.0 0.7 0.9 

62 0.7 0.7 0.3 0.6 0.0 0.3 0.2 

63 1.0 0.7 0.7 0.8 1.0 1.0 1.0 

64 1.0 0.7 0.3 0.7 1.0 0.7 0.9 

65 0.0 0.7 0.3 0.3 0.0 0.3 0.2 

66 0.7 1.0 0.0 0.6 1.0 0.7 0.9 

71 1.0 0.3 0.3 0.5 0.7 0.7 0.7 

72 1.0 0.7 0.7 0.8 0.7 0.3 0.5 

73 0.0 0.7 0.3 0.3 0.7 0.3 0.5 

74 0.7 0.7 1.0 0.8 0.7 1.0 0.9 

 

3.4 Learning outcomes 
Learning was assessed at three different levels: group, organization, and wider networks and 
communities. Table 14 provides an overview of how the various partners score on the indicators and 
outcomes. These scores are discussed below. 

Group learning 
For the assessment of group learning, we asserted that substantive and relational learning are both 
important and partly complementary. The majority of the participants obtained new substantive 
knowledge, insights or skills. Many participants did not obtain entirely new relational knowledge, 
insights or skills. There are a couple of participants for which the project did not bring anything that 
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was truly new in terms of substantial or relational aspects. None of the lead partners (6 in total) has a 
very high score on group learning (score vary between 0.3 and 0.6). Overall, the assessment does not 
provide a very clear picture since about half of the participants have an overall score between 0.4 
and 0.6.  

- Participants more often learned about substantive than about relational aspects.        
- Many participants score around 0.5 (i.e. between 0.4 and 0.6).  

Organizational learning 
Participants have rather diverse scores in organizational learning. Some of the projects clearly were 
more supportive of organizational learning than others. This partly relates to the type of organization 
involved. Organization type was not explicitly taken into account but matters: all knowledge 
institutes (9 in total) have a score below 0.5. Thus, being a representative of a knowledge institute is 
sufficient for a low score on organizational learning. Being a knowledge institute is, however, not 
necessary for the absence of organizational learning. Other organization types sometimes also have a 
low score on organizational learning. Our selection includes two ministries who also score below 0.5 
on organizational learning. Regional organizations and municipalities have the most diverse scores.  

To assess organizational learning, we adopted a knowledge utilization perspective. The logic behind 
the adopted assessment model is that organizational learning can be seen as a process that involves 
various stages, from transmission of new knowledge and insights all the way to implementation of 
knowledge can be assessed in terms of the degree to which the organizations. Knowledge utilization 
literature generally asserts that each of the stages is a link in the utilization chain. In our cases, not all 
utilization stages were as important. While the suggested knowledge utilization chain (i.e. transmit, 
present, discuss and so on) could be easily identified in some cases, the knowledge utilization process 
sometimes developed in a different way. In several organizations, the “present” stage was irrelevant 
since knowledge was adopted and used directly by those who participated in the project. Also, the 
utilization process was sometimes rather intangible. For example, climate change may become 
increasingly important to an organization as a result of a project even though no explicit efforts were 
made to transmit and present knowledge (case 61). Also, knowledge can be shared, discussed and 
have an influence even though an organization is clearly not ready and willing to adopt project 
knowledge (case 34).      

All organizations for which participants have a low score on group learning (cases 14, 21, 31 and 51) 
also have a low score on organizational learning. Two of these cases were lead partner. None of the 
lead partners has a high score (i.e. > 0.5) on organizational learning.  

- Being a knowledge institute (not included as condition) is sufficient but not necessary for a low 
score on organizational learning. 

- Knowledge utilization does not always involve all stages of the knowledge utilization chain. 
- A low score on group learning is sufficient but not necessary for a low score on organizational 

learning.  

Network and societal learning 
Partners have diverse scores on network and societal learning outcomes. Most of the partners put an 
effort in transmitting project knowledge with actors inside and outside their project region. When it 
comes to presenting project knowledge to a wider audience there are clear differences across 
projects. Partners of projects 5 and 6 clearly score lower on network and societal learning. Thus, 
there are also clear differences across projects in terms of network and societal learning outcomes. 

Many of the organizations that have a lower score are municipalities and regional authorities or 
agencies. The organizations with higher scores are more likely to be knowledge institutes or national 
agencies. However, there are also municipalities with a high score (e.g. case ID 31) and national 
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agencies with a low score (e.g. case ID 21). Network and societal learning is thus not directly 
influenced by the type of organizations.  

While the degree of knowledge transfer provides an estimation of network and societal learning, the 
method used obviously has limitations. The actual amount of network and societal learning is most 
likely to be underestimated. For example, as a result of the interview and further internet searches 
we found out that the project had a much higher influence than the project participant involved was 
aware of. Another interesting observation is that in some projects partners had very diverse opinions 
with regard to who knowledge was relevant for. In project 4, according to some, the project was 
particularly relevant to the EU level whereas others argued that project knowledge was especially 
relevant at the regional or the national level. Inside the same project, participants often had rather 
diverse scores on network and societal learning. There is no clear differences between lead partner 
and other partners.       

- Diverse scores of organizations in the same project as well as clear differences across projects.  

3.5 Preliminary observations 
Group learning is clearly partner-specific and cannot be linked to a project. The same applies to 
network and societal learning. One project scores very low on organizational learning compared to 
other projects. This is related to the fact that all project participants were knowledge institutes. 
Other knowledge institutes have very low scores as well. 

While the overall outcome of network and societal learning cannot be linked to a project, there are 
clear differences across projects when looking at the extent to which participants are strategic about 
the project scope and managed to reach out to external actors.  

A lack of organizational learning can be rooted in many different aspects. We found cases where 
participants were not motivated, cases where the project knowledge was not so relevant as well as 
cases where the project was very relevant but also very well aligned with what was already done. As 
a result, a project could be seen as highly relevant and important but still evoke very little changes in 
ways of working and so on (e.g. case 42). We further observed that ability is good for all but one 
participant so it may be advisable to exclude that aspect.  

Most of the conditions provide aggregated scores. Aggregation of indicators may not be desirable for 
all cases since the indicators measure diverse processes. Whether to include indicators and how to 
aggregate them will be discussed in detail as part of the QCA. 

 



Table 14 – Overview of how partners score on group learning, organizational and network and societal learning (see section 2.1 for an explanation of the indicators) 

 Group learning Organizational learning Network and societal learning 
Partner ID Sub. Rel. Average Trans Pres Intr Adopt Infl Impl Average Trans Pres Intr Infl Impl. Average 
11 0.7 0.3 0.6 0.7 0.7 0.7 0.3 0.3 0.3 0.4 0.7 0.7 0.7 0.7 0.0 0.5 
12 0.7 0.3 0.6 0.3 0.3 0.3 0.3 0.3 0.3 0.3 1.0 1.0 0.7 0.0 0.0 0.3 
13 0.7 0.0 0.5 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.3 0.3 0.7 0.3 0.4 
14 0.3 0.0 0.2 0.3 0.0 0.3 0.0 0.3 0.0 0.1 0.7 0.7 0.0 0.0 0.0 0.1 
21 0.3 0.3 0.3 1.0 1.0 0.3 0.3 0.7 0.3 0.5 0.7 1.0 0.3 0.3 0.0 0.3 
22 0.7 0.7 0.7 1.0 0.7 0.7 0.7 0.7 0.7 0.7 1.0 1.0 1.0 1.0 0.0 0.7 
23 0.3 0.7 0.6 0.7 0.0 0.7 0.7 0.3 0.3 0.4 0.7 0.7 0.7 0.7 0.7 0.7 
24 0.3 0.7 0.6 0.3 0.7 0.0 0.0 0.0 0.0 0.1 1.0 1.0 0.7 0.3 0.3 0.5 
31 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.0 0.2 0.7 1.0 0.7 1.0 0.7 0.8 
32 0.7 0.7 0.7 1.0 1.0 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 1.0 0.0 0.5 
33 0.7 0.3 0.6 0.3 0.3 0.3 0.3 0.3 0.3 0.3 1.0 1.0 0.7 1.0 0.0 0.6 
34 0.7 0.3 0.6 0.3 0.0 0.3 0.0 0.3 0.0 0.1 0.3 0.0 0.3 0.3 0.0 0.2 
35 1.0 0.7 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.3 0.7 0.3 0.0 0.3 
36 0.7 0.0 0.5 0.3 0.0 0.3 0.3 0.3 0.0 0.3 1.0 1.0 0.7 1.0 0.7 0.8 
41 0.7 0.7 0.7 0.7 0.7 0.3 0.3 0.0 0.0 0.2 1.0 1.0 0.7 0.0 0.0 0.3 
42 0.7 0.7 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.1 0.7 1.0 0.7 0.7 0.3 0.6 
43 0.7 0.3 0.6 0.7 0.7 0.3 0.3 0.0 0.0 0.2 0.7 1.0 0.7 0.0 0.0 0.3 
44 0.7 0.0 0.5 0.3 0.0 0.3 0.3 0.3 0.3 0.3 1.0 1.0 0.7 0.7 0.0 0.5 
51 0.3 0.3 0.3 0.7 0.7 0.7 0.3 0.3 0.3 0.4 0.7 0.3 0.0 0.0 0.0 0.1 
52 0.7 0.3 0.6 0.3 0.3 0.3 0.3 0.3 0.0 0.2 0.7 0.3 0.3 0.3 0.3 0.3 
61 0.3 0.7 0.6 0.0 0.3 0.3 0.3 0.7 0.0 0.3 0.7 0.0 0.7 0.7 0.0 0.4 
62 1.0 0.3 0.8 0.0 0.0 0.7 0.7 0.7 0.7 0.6 0.7 0.3 0.3 0.3 0.0 0.2 
63 0.7 0.7 0.7 0.3 0.0 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.3 0.0 0.4 
64 0.7 0.7 0.7 1.0 0.3 0.3 0.7 0.7 0.7 0.6 0.7 0.3 0.7 0.0 0.0 0.2 
65 0.7 0.3 0.6 0.3 0.0 0.3 0.7 0.7 0.7 0.6 0.3 0.3 0.3 0.0 0.0 0.1 
66 0.7 0.3 0.6 0.0 0.0 1.0 1.0 1.0 0.0 0.8 1.0 0.7 0.7 0.7 0.3 0.6 
71 0.7 0.0 0.5 0.7 1.0 0.7 0.3 0.3 0.3 0.4 0.7 0.7 0.3 0.3 0.3 0.4 
72 0.7 0.3 0.6 0.7 0.7 0.7 0.7 0.3 0.3 0.5 1.0 1.0 0.7 0.3 0.0 0.4 
73 1.0 0.7 0.9 1.0 1.0 0.7 0.7 0.7 0.7 0.7 1.0 0.7 0.7 0.7 0.3 0.6 
74 0.7 0.7 0.7 0.7 0.7 0.7 0.3 0.7 0.3 0.5 1.0 1.0 0.7 0.7 0.0 0.5 



4 Preliminary Qualitative Comparative Analysis (QCA) 

This chapter introduces QCA and the parameters of fit that were used. Section 4.2 provides the 
preliminary analysis of the (combinations of) conditions that are necessary and/or sufficient for 
organizational learning to occur. Section 4.3 provides a preliminary analysis of network and societal 
learning. The data that we obtained about group learning shows limited variation on the outcome of 
interest. Furthermore, many of the potentially relevant conditions are measured at the project level. 
Hence, a qualitative analysis might be more appropriate. In any case, further research is needed 
before conducting a QCA. The chapter closes with a short outlook on further research.    

4.1 Approach and parameters of fit 
To identify what conditions or combination thereof are sufficient or necessary for an outcome, we 
used software for QCA. The software helps to identify what conditions or combinations thereof 
(paths) are necessary or sufficient for an outcome to occur. A condition (or path) is necessary for the 
outcome when it is always present when the outcome is present. A condition (or path) is sufficient 
when the outcome is always present when a specific condition occurs. The analysis of necessary and 
sufficient condition is done for both the presence and the absence of the outcome since either may 
be produced by the presence or absence of different conditions or paths. QCA results in a solution 
that specifies what conditions or combinations thereof produce a certain outcome (for more 
information about QCA, see Rihoux & Ragin, 2009; Schneider & Wagemann, 2012).  

For our analysis, we used a QCA package that has been developed for R software. We used the 2.5 
version of this QCA package (released 9 November 2016), which was developed and is maintained by 
Adrian Dusa. R is free software for statistical computing. We used the 3.3.2 version (released 31 
October 2016). Compared to other software for QCA (e.g. Tosmana or fs/QCA), this QCA package 
provides a wider range of functionalities (Thiem & Dusa, 2013). 

Our QCA consisted of the following steps: 
1. Visual inspection of the initial data matrix to identify and select relevant conditions and to 

adapt the conceptual model if needed. We are especially interested in diversity since we 
would like to include cases that vary on the conditions and the outcome. 

2. Analysis of conditions that are necessary for the outcome to occur. 
3. Analysis of the truth table and conditions that are sufficient for the outcome to occur. 
4. Analysis of conditions that are necessary for the negated outcome to occur. 
5. Analysis of the truth table and conditions that are sufficient for the negated outcome to 

occur. 
6. Interpretation of results and going back to individual cases that deserve further attention.      

Parameters of fit and thresholds 
Tests of necessity and sufficiency produces numerical expressions for the degree to which a 
condition or combinations thereof are necessary. These numerical expressions are provided for so-
called parameters of fit (for a detailed explanation of these parameters, see Schneider & Wagemann, 
2012). All parameters always have a value between 0 (low value) and 1 (high value). For the analysis 
of necessity, the relevant parameters and applied thresholds are: 
- Consistency of necessity (Cons. Nec, Yi ≤ Xi) = ∑ (min (Xi, Yi)) / ∑ (Yi). Measures the degree to 

which empirical information is in line with the statement of necessity (superset relation). The 
recommended and applied threshold is 0.9 (cf. Knieper & Pahl-Wostl, 2016; Skaaning, 2011) 

- Coverage of necessity (Cov. Nec, Yi ≤ Xi) = ∑ (min (Xi, Yi)) / ∑ (Xi). Measure of the empirical 
relevance of a solution. No threshold. By default, we apply a threshold of 0.5. 

- Relevance of necessity (RoN) = ∑ (1- Xi) / ∑ (1 – min (Xi, Yi)). Measures the degree to which a 
solution is relevant (high values) or trivial (low values since a condition is omnipresent). A low 
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relevance of necessity indicates that a condition is necessary for the presence and for the 
absence of an outcome. A flexible threshold has been applied (based on an analysis of truth table 
values).  

For the analysis of sufficiency, the formulas and thresholds of the parameters of fit are:  
- Consistency (incl., Xi ≤ Yi) = ∑(min(Xi, Yi)) / ∑(Xi). Measures the degree to which empirical 

information is in line with statement of sufficiency (a subset relation). Recommended and 
applied threshold: 0.8 (cf. Knieper & Pahl-Wostl, 2016; Ragin, 2009) 

- PRI Consistency (PRI)= [ ∑(min(Xi, Yi)) – ∑(min(Xi, Yi, ~Yi)) ] / [ ∑(Xi) – ∑(min(Xi, Yi, ~Yi)) ]. Measure to 
assess the degree to which a condition or combination thereof is a subset of the outcome and 
the negated outcome. If consistency scores for the outcome and the negated outcome are close 
to each other, the PRI value yields lower scores. If they are very different, PRI value yields higher 
scores. For PRI consistency, there is no generally recommended threshold (cf. Knieper & Pahl-
Wostl, 2016). We applied a threshold of 0.6 or higher depending on the location of a clear gap in 
the truth table and the inclusion of cases that are representative of the outcome under study. 
The latter implies that we try to avoid including cases with a low score on the outcome in the 
analysis of the conditions that are sufficient for the outcome to occur and vice versa.  

- Raw coverage (cov.r, Xi ≤ Yi) = ∑(min(Xi, Yi)) / ∑(Yi). Measure to assess how much of the outcome 
is covered by a pathway. No threshold. 

- Unique coverage (cov.u) = coverage of entire solution – raw coverage. Measure to assess how 
much of the outcome is covered by a unique path (sometimes one case is covered by multiple 
paths). No threshold.  

Analysis of sufficiency 
The analysis of sufficiency is based on a so-called truth table. In a truth table, cases are assigned to 
ideal-typical combinations of conditions (so-called configurations). Condition values below 0.5 are 
changed to 0 and condition values larger than 0.5 are changed to 1. The truth table presents for each 
configuration the number of cases that is assigned to that combination and the measures of fit. Only 
those configurations that pass certain thresholds are included in the calculation of the solution term. 
It often happens that not all theoretically possible configurations are empirically observed. Those 
rows of the truth table that are not covered by cases are so-called logical remainders. These logical 
remainders can be dealt with differently. In our analysis we report on the following solutions:   
- Conservative solution: based on empirically observed cases only. This solution is usually more 

complex (i.e. includes more conditions and combinations thereof). 
- Intermediate solution: based on empirically observed cases and assumptions of the researcher 

about how cases that are not empirically observed score on a certain condition. These 
assumptions are referred to as directional expectations.  

- Parsimonious solution: derived from all possible configurations. For configurations that are not 
empirically observed, the software assumes a value. This is the least complex solution (lowest 
number of conditions and combinations thereof).  

Solutions are presented in Boolean algebra. An asterisk (*) denotes a logical AND. A plus (+) denotes 
a logical OR. Capital letters denote that conditions are present. Small letters or “not” denote the 
negated condition (i.e. the condition is absent). Thus, the solution “OPP_OR*prior” reads that for the 
investigated outcome to occur, it is sufficient that the condition “opportunity” is present and the 
condition “prior related knowledge” is absent. Most of the solutions include different pathways. For 
every separate pathway measures of fit are provided. Each analysis of sufficiency also provides an 
overall measure of fit that applies to the entire solution.   
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4.2 Organizational learning 
This section is organized as follows. First, we reflect on our preliminary observations and provide an 
adapted version of the conceptual model. We than discuss necessary and sufficient conditions for 
high levels of organizational learning. Next, we discuss necessary and sufficient conditions for low 
levels of organizational learning. Lastly we discuss this preliminary analysis and provide ideas for 
other possible analyses. These ideas form the basis for the final analysis that is presented in a 
forthcoming scientific publication.  

Preliminary observations and conceptual model 
Our initial conceptual model of organizational learning consists of two conditions (participant 
characteristics and organization characteristics) and one outcome (organizational learning, OR_LRN). 
The conditions and outcome of interest were all measured using multiple indicators (see Table C.2 in 
Annex C for the complete data matrix). On the basis of a visual inspection of the data matrix and 
theoretical reflections, we decided to focus on individual indicators rather than aggregated 
indicators.  

We took the following decisions: 
- The condition “participant/partner characteristics” was assessed through the indicators: “ability”, 

“motivation” and “opportunity”. Since all but one participant have a high score on ability, ability 
is excluded from the analysis. Motivation (MOT_OR) and opportunity (OPP_OR) are included as 
conditions. 

- Group learning (GR_LRN) is added as a condition (see 3.4). 
- The condition “partner organization characteristics” was assessed through three indicators, 

which are all used here as condition: “prior related knowledge” (PRIOR) and “cognitive 
embedding” (EMB) and “supportiveness organizational context”.  

- We add the condition “knowledge institute” to the analysis of sufficiency since all none 
knowledge institutes have a low score on organizational learning even when they have high 
scores on the various conditions (see section 3.4). We do not include “knowledge institute” as a 
condition in the analysis of necessity since we already concluded that this condition is not 
necessary for high or low levels of organizational learning.  

 
The resulting data matrix is provided in the table below.  

Case ID Case Nr. GR_LRN MOT_OR OPP_OR PRIOR EMB STRUC KI OR_LRN 
11 1 0.60 0.70 1.00 1.00 1.00 0.30 0.00 0.41 
12 2 0.60 0.30 0.70 0.30 0.30 0.70 1.00 0.30 
13 3 0.53 0.30 0.70 0.30 0.70 0.70 0.00 0.70 
14 4 0.23 0.30 0.30 0.70 0.30 0.70 0.00 0.13 
21 5 0.30 0.70 0.30 1.00 1.00 0.30 0.00 0.50 
22 6 0.70 1.00 1.00 1.00 1.00 1.00 0.00 0.71 
23 7 0.60 0.30 0.70 1.00 0.70 0.70 1.00 0.42 
24 8 0.60 0.70 0.70 0.30 0.30 1.00 0.00 0.08 
31 9 0.30 0.30 0.70 0.70 0.70 1.00 0.00 0.21 
32 10 0.70 1.00 1.00 0.30 0.70 1.00 0.00 0.74 
33 11 0.60 0.30 0.70 1.00 0.70 0.70 1.00 0.30 
34 12 0.60 0.70 0.30 0.00 0.30 0.00 0.00 0.13 
35 13 0.93 1.00 1.00 0.30 0.70 0.70 0.00 0.70 
36 14 0.53 0.30 0.30 0.70 1.00 1.00 1.00 0.30 
41 15 0.70 0.30 0.70 1.00 0.70 0.70 1.00 0.20 
42 16 0.70 1.00 1.00 1.00 1.00 1.00 1.00 0.10 
43 17 0.60 0.70 0.30 0.70 0.70 0.30 1.00 0.20 
44 18 0.53 0.30 0.30 1.00 0.30 0.30 1.00 0.27 
52 19 0.30 0.70 0.70 0.30 0.70 0.70 0.00 0.41 
53 20 0.60 0.30 0.70 1.00 1.00 0.70 1.00 0.21 
61 21 0.60 0.70 0.70 0.70 0.70 0.30 0.00 0.30 
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62 22 0.83 0.70 0.30 0.70 0.70 0.30 0.00 0.60 
63 23 0.70 0.30 0.30 1.00 0.70 0.70 0.00 0.61 
64 24 0.70 0.70 1.00 1.00 0.70 0.30 0.00 0.62 
65 25 0.60 0.30 0.70 0.00 0.70 0.30 0.00 0.56 
66 26 0.60 0.70 0.70 0.70 1.00 0.00 0.00 0.80 
71 27 0.53 0.70 0.30 1.00 0.30 0.30 0.00 0.44 
72 28 0.60 1.00 0.70 1.00 0.70 0.70 0.00 0.49 
73 29 0.93 1.00 1.00 0.00 0.70 0.30 0.00 0.74 
74 30 0.70 1.00 1.00 0.70 0.70 1.00 0.00 0.51 

 

In the data matrix, outcomes with a value < 0.5 are put in a red colour. For cases that combine a high 
score (> 0.5) on group learning and theme, the cells with the case IDs are shaded grey (see discussion 
on necessity). The data matrix includes 30 cases of which 11 have score > 0.5 and 18 a score < 0.5 on 
the outcome. This includes 13 cases with a very low score (≤ 0.3, shaded red) and 6 with a very high 
score (≥ 0.7, shaded green). One case has a 0.5 score and therefore is not relevant to the analysis of 
sufficiency (the outcome is neither partly absent nor partly present). 

Necessary conditions for high levels of organizational learning 
Using the QCA fit function, we first investigated which conditions and negated conditions are 
necessary for organizational learning to occur. From this analysis, we conclude that four conditions 
(group learning, motivation, opportunity and cognitive embedding) might be a necessary condition 
since they pass the consistency threshold of 0.9.  

       Cons. Nec. Cov. Nec.   RoN 

GR_LRN      0.942     0.663 0.663 

MOT_OR      0.906     0.628 0.632 

OPP_OR      0.917     0.588 0.556 

PRIOR       0.773     0.481 0.475 

EMB         0.983     0.602 0.531 

STRUC       0.787     0.564 0.615 

           Cons. Nec. Cov. Nec.   RoN 

not GR_LRN      0.659     0.699 0.834 

not MOT_OR      0.553     0.600 0.796 

not OPP_OR      0.519     0.645 0.845 

not PRIOR       0.501     0.663 0.863 

not EMB         0.485     0.662 0.868 

not STRUC       0.667     0.689 0.822 

 
The parameters of fit provide us with general information about the set of cases. However, a 
statement of necessity is a strong statement that requires a closer investigation of individual cases as 
well (Schneider & Wagemann, 2012). This is especially relevant since the values for coverage and 
relevance are not so high. We therefore make XY plots for the necessity of the conditions (see next 
pages). The XY plot for group learning shows that four cases do not conform the statement of 
necessity (i.e. they have a higher score on organizational learning than on group learning). However, 
none of the cases really contradicts the statement of necessity. The XY plot for motivation depicts 
one case that really contradicts the statement of necessity (nr. 3, case ID 13). Even though actors 
were not really motivated to share knowledge, the project led to organizational learning. The same 
applies to a lesser extent to cases 23 and 25 (IDs 63 and 65). A further analysis of cases that score low 
on opportunity (22 and 23; IDs 62 and 63) shows that opportunity is not strictly necessary for 
organizational learning to occur. The XY plot of cognitive embedding shows that there is no case that 
really contradicts the statement of necessity. When comparing all plots, we observe that case 26 (ID 
66) is (a regional authority from the UK) is an exception for three conditions. The explanation is that 
this organization has a rather high score on organizational learning since the project theme was very 
relevant. While the organization scores higher on organizational learning than on motivation and 
opportunity, it still has relatively high scores for both conditions. Thus, the case does not speak 
against the necessity of these conditions. From this analysis, we conclude that group learning and 
cognitive embedding are necessary for organizational learning.  
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We also test the necessity of combinations of conditions (see below).      

                                incl   RoN    cov.r  

---------------------------------------------------  

 1  EMB                         0.983  0.531  0.602  

 2  OPP_OR                      0.917  0.556  0.588  

 3  MOT_OR                      0.906  0.632  0.628  

 4  GR_LRN                      0.942  0.663  0.663  

 5  OPP_OR*EMB                  0.911  0.678  0.661  

 6  GR_LRN*EMB                  0.928  0.763  0.732  

 7  opp_or+prior+STRUC          0.927  0.417  0.525  

 8  mot_or+prior+struc          0.901  0.539  0.572  

 9  gr_lrn+prior+struc          0.915  0.607  0.616  

10  gr_lrn+prior+STRUC          0.919  0.457  0.540  

11  gr_lrn+mot_or+opp_or+STRUC  0.908  0.462  0.537  

---------------------------------------------------  
 

 
The results show that a combination of group learning and cognitive embedding is more relevant and 
includes and covers more cases group learning or cognitive embedding alone. We make an XY plot of 
this combination that plots the maximum value of group learning and cognitive embedding (see 
below).  

  

While the plot conforms the statement of necessity, the relevance of necessity for this pathway is 
not very high. To further evaluate necessity, we take a closer look at the cases that combine a high 
score on group learning and cognitive embedding (see shaded case IDs in the data matrix). This 
shows that: 

- Our data includes 21 cases that score high on both group learning and cognitive embedding. 
- Of these 21 cases, 11 cases score > 0.5 for organizational learning and 10 cases score < 0.5. 
- Of these 10 cases with a low score, 8 are knowledge institutes.  
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- The remaining 2 cases (IDs 11 and 71) have a score that is just below 0.5 for organizational 
learning.  

Conclusion necessity: a combination of group learning and cognitive embedding is necessary for high 
levels of organizational learning to occur. Even when knowledge institutes score high on both 
conditions, they still have a low level of organizational learning. Motivation and opportunity also pass 
the consistency threshold of necessity. However, on the basis of a closer investigation of individual 
cases, we do not consider them as conditions that are strictly necessary for organizational learning.  

Sufficient conditions for high levels of organizational learning 
As group learning and relevant project theme are necessary for organizational learning to occur, we 
continue the analysis of sufficiency only with those cases for which both conditions are met (i.e. 
cases that score > 0.5 on both conditions) and exclude the conditions group learning and cognitive 
embedding. We add “knowledge institute” (KI) as a condition (see preliminary observations). The 
relevant data matrix is provided below. 

ID Case Nr. MOT_OR OPP_OR PRIOR STRUC KI OR_LRN 
11 1 0.7 1 1 0.3 0 0.41 
13 2 0.3 0.7 0.3 0.7 0 0.7 
22 3 1 1 1 1 0 0.71 
23 4 0.3 0.7 1 0.7 1 0.42 
32 5 1 1 0.3 1 0 0.74 
33 6 0.3 0.7 1 0.7 1 0.3 
35 7 1 1 0.3 0.7 0 0.7 
36 8 0.3 0.3 0.7 1 1 0.3 
41 9 0.3 0.7 1 0.7 1 0.2 
42 10 1 1 1 1 1 0.1 
43 11 0.7 0.3 0.7 0.3 1 0.2 
53 12 0.3 0.7 1 0.7 1 0.21 
61 13 0.7 0.7 0.7 0.3 0 0.3 
62 14 0.7 0.3 0.7 0.3 0 0.6 
63 15 0.3 0.3 1 0.7 0 0.61 
64 16 0.7 1 1 0.3 0 0.62 
65 17 0.3 0.7 0 0.3 0 0.56 
66 18 0.7 0.7 0.7 0 0 0.8 
72 19 1 0.7 1 0.7 0 0.49 
73 20 1 1 0 0.3 0 0.74 
74 21 1 1 0.7 1 0 0.51 

 
For the analysis of sufficiency, all cases are assigned to a specific configuration in the truth table that 
is presented below. We apply a PRI consistency threshold of 0.6. This implies that case 17 (ID 65), 
which has a 0.56 score on the outcome, is included in the analysis (see cut-off line).  

MOT_O
R 

OPP_O
R 

PRIOR STRUC KI OUT n incl PRI cases 

1 1 0 1 0 1 2 1.00 1.00 5,7 
0 1 0 1 0 1 1 1.00 1.00 2 
1 1 0 0 0 1 1 1.00 1.00 20 
1 0 1 0 0 1 1 0.95 0.75 14 
0 0 1 1 0 1 1 0.94 0.71 15 
0 1 0 0 0 1 1 0.93 0.61 17 
1 1 1 1 0 0 3 0.86 0.41 3,19,21 
1 1 1 0 0 0 4 0.82 0.49 1,13,16,18 
0 0 1 1 1 0 1 0.69 0.00 8 
1 0 1 0 1 0 1 0.64 0.00 11 
1 1 1 1 1 0 1 0.58 0.00 10 
0 1 1 1 1 0 4 0.48 0.00 4,6,9,12 
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The solutions for the upper part of the truth table are provided below. For the intermediate solution, 
we asserted that all conditions are supportive except for the condition “knowledge institute”.  

Conservative solution 

                                 incl   PRI    cov.r  cov.u  cases  

---------------------------------------------------------------------------  

1  OPP_OR*prior*ki               0.920  0.829  0.450  0.333  17; 2; 20; 5,7  

2  mot_or*opp_or*PRIOR*STRUC*ki  0.944  0.710  0.148  0.030  15  

3  MOT_OR*opp_or*PRIOR*struc*ki  0.955  0.750  0.205  0.059  14  

---------------------------------------------------------------------------  

   M1                            0.908  0.800  0.568  
 
Intermediate solution (directional expectations for KI 0, for other conditions 1) 

 

                           incl   PRI    cov.r  cov.u  cases  

---------------------------------------------------------------------  

1  OPP_OR*prior*ki         0.920  0.829  0.450  0.333  17; 2; 20; 5,7  

2  MOT_OR*opp_or*PRIOR*ki  0.955  0.750  0.205  0.029  14  

3  opp_or*PRIOR*STRUC*ki   0.953  0.710  0.177  0.030  15  

---------------------------------------------------------------------  

   M1                      0.908  0.800  0.568 

 

Most parsimonious solution: 

 

              incl   PRI    cov.r  cov.u  cases  

--------------------------------------------------------  

1  prior      0.864  0.708  0.499  0.352  17; 2; 20; 5,7  

2  opp_or*ki  0.934  0.732  0.265  0.118  15; 14  

--------------------------------------------------------  

   M1         0.864  0.704  0.617  

 

 
The conservative and intermediate solutions for the presented truth table are almost identical. They 
all contain three pathways for seven cases that are not knowledge institutes and for which the 
necessary conditions are met. Five cases are covered by a combination of opportunity and a lack of 
prior related knowledge (case IDs 13, 32, 35, 65 and 73). Two other cases (IDs 62 and 63) are each 
covered by a pathway that combines prior related knowledge with a lack of opportunity. The 
pathways differ in terms of the importance and presence of motivation and the supportiveness of 
structural context. The most parsimonious solution has a slightly higher raw coverage but lower 
consistency values. This solution is also less theoretically relevant, i.e. a lack of prior related 
knowledge or a lack of opportunity alone is unlikely to produce high levels of organizational learning. 
The covered cases and relevant pathways are denoted in the table below.  

ID Case Nr. MOT_OR OPP_OR PRIOR STRUC KI OR_LRN 
13 2 0.3 0.7 0.3 0.7 0 0.7 
32 5 1 1 0.3 1 0 0.74 
35 7 1 1 0.3 0.7 0 0.7 
62 14 0.7 0.3 0.7 0.3 0 0.6 
63 15 0.3 0.3 1 0.7 0 0.61 
65 17 0.3 0.7 0 0.3 0 0.56 
73 20 1 1 0 0.3 0 0.74 

 
We also conducted an analysis of sufficiency that excludes the cases that are knowledge institutes 
and the condition knowledge institute. This leaves us with four conditions and 14 cases. The analysis 
identifies the same solution pathways but a higher raw coverage value (0.684 for all solutions).  
 
Conclusion: For the cases that are not knowledge institutes and for which both necessary conditions 
are met (> 0.5 score on group learning and cognitive embedding), we found two pathways towards 
high levels of organizational learning. One pathway combines a lack of prior related knowledge with 
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high opportunity whereas the other pathway combines a lack of opportunity with prior related 
knowledge. Thus, for organizational learning to occur it is sufficient that either prior related 
knowledge or opportunity is present (and necessary conditions are met). All other conditions are less 
relevant to organizational learning.    

Necessary conditions for low levels of organizational learning 
Our empirical data contains 18 cases with a relatively low score on organizational learning (< 0.5). 
From these cases, 9 cases are knowledge institutes. We now analyse which conditions are necessary 
for low levels of organizational learning (~Y) to occur. The results are summarized below and show 
that no single condition is necessary for organizational learning not to occur (consistency is for all 
conditions and negated conditions lower than 0.9).  

       Cons. Nec. Cov. Nec.   RoN 

GR_LRN      0.792     0.760 0.734 

MOT_OR      0.730     0.690 0.674 

OPP_OR      0.791     0.691 0.625 

PRIOR       0.813     0.690 0.603 

EMB         0.819     0.685 0.587 

STRUC       0.779     0.762 0.745 
 

           Cons. Nec. Cov. Nec.   RoN 

not GR_LRN      0.649     0.939 0.961 

not MOT_OR      0.607     0.898 0.939 

not OPP_OR      0.529     0.897 0.950 

not PRIOR       0.388     0.700 0.876 

not EMB         0.525     0.976 0.989 

not STRUC       0.555     0.780 0.868 

 

 
We also ran a test of necessity for combinations of conditions (supersets). When applying a threshold 
of 0.5 for coverage, we have 56 combinations that pass the inclusion and coverage thresholds. When 
we apply a more stringent inclusion cut-off (0.7), we still have 20 possible combinations that pass the 
thresholds. All combinations combine two or more conditions. Pathway 19 (a combination of four 
negated conditions) has high values on consistency, relevance of necessity and raw coverage. We 
plot the combination to visually inspect the necessity of this combination (see next page). The plot 
shows that a considerable number of cases does not conform the statement of necessity.     

                               incl   RoN    cov.r  

--------------------------------------------------  

 1  PRIOR+emb                  0.932  0.541  0.717  

 2  opp_or+STRUC               0.909  0.652  0.760  

 3  opp_or+EMB                 0.903  0.536  0.701  

 4  GR_LRN+STRUC               0.921  0.544  0.714  

 5  mot_or+EMB+struc           0.936  0.507  0.704  

 6  mot_or+OPP_OR+emb          0.904  0.543  0.705  

 7  gr_lrn+emb+STRUC           0.908  0.667  0.767  

 8  gr_lrn+EMB+struc           0.928  0.512  0.703  

 9  gr_lrn+prior+STRUC         0.901  0.583  0.722  

10  gr_lrn+opp_or+PRIOR        0.913  0.535  0.705  

11  gr_lrn+OPP_OR+emb          0.906  0.549  0.709  

12  gr_lrn+mot_or+EMB          0.913  0.540  0.708  

13  gr_lrn+mot_or+OPP_OR       0.902  0.540  0.702  

14  GR_LRN+opp_or+prior        0.902  0.614  0.738  

15  GR_LRN+mot_or+struc        0.920  0.597  0.737  

16  GR_LRN+mot_or+prior        0.917  0.624  0.749  

17  GR_LRN+mot_or+opp_or       0.904  0.649  0.756  

18  GR_LRN+MOT_OR+opp_or       0.904  0.546  0.706  

19  gr_lrn+mot_or+emb+struc    0.906  0.742  0.809  

20  gr_lrn+mot_or+prior+struc  0.906  0.645  0.755  

--------------------------------------------------  
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Conclusion necessity: No conditions or combinations thereof are necessary for low levels of 
organizational learning. 

Sufficient conditions for low levels of organizational learning 
The truth table for the analysis of sufficiency (126 possible configurations, 21 configurations 
empirically observed) is provided below.   

GR_LRN MOT_OR OPP_OR PRIOR EMB STRUC KI notY n incl PRI cases 
0 0 0 1 0 1 0 1 1 1.000 1.000 4 
0 0 1 1 1 1 0 1 1 1.000 1.000 9 
1 0 0 1 0 0 1 1 1 1.000 1.000 18 
1 0 0 1 1 1 1 1 1 1.000 1.000 14 
1 0 1 0 0 1 1 1 1 1.000 1.000 2 
1 1 0 0 0 0 0 1 1 1.000 1.000 12 
1 1 0 1 0 0 0 1 1 1.000 1.000 27 
1 1 0 1 1 0 1 1 1 1.000 1.000 17 
1 1 1 1 1 1 1 1 1 1.000 1.000 16 
1 0 1 1 1 1 1 1 4 0.995 0.987 7,11,15,20 
1 1 1 0 0 1 0 1 1 0.979 0.899 8 
0 1 1 0 1 1 0 1 1 0.956 0.815 19 
1 0 1 0 1 1 0 1 1 0.910 0.641 3 
1 0 0 1 1 1 0 1 1 0.907 0.569 23 
1 0 1 0 1 0 0 1 1 0.901 0.509 25 
1 1 1 1 1 0 0 0 4 0.858 0.443 1,21,24,26 
1 1 1 1 1 1 0 0 3 0.878 0.364 6,28,30 
0 1 0 1 1 0 0 1 1 0.908 0.362 5 
1 1 1 0 1 0 0 0 1 0.838 0.333 29 
1 1 1 0 1 1 0 0 2 0.797 0.318 10,13 
1 1 0 1 1 0 0 0 1 0.880 0.200 22 

 
In the analysis of sufficiency, we only include cases that have a PRI consistency of 0.8 or higher since 
there is a clear gap between the cases above and below this value. Also, case 3 (ID 13) has an 
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outcome score of 0.7 and is therefore less relevant to the analysis of low levels of organizational 
learning. This analysis results in a rather complex, conservative solution and a parsimonious solution 
that consists of two possible solutions, each of them consisting of many possible combinations. The 
intermediate solution provides five pathways. The first one covers all cases that are knowledge 
institutes (9 in total) and reads that being a knowledge institute is sufficient for low levels of 
organizational learning. One other pathway also covers a case that is a knowledge institute (case 2, 
pathway 2). To arrive at a solution for the cases that are not knowledge institutes we repeat the 
analysis of sufficiency without the cases that are knowledge institutes. As the number of cases that 
are knowledge institutes is relatively low, we do not conduct a separate QCA for these cases. 
 
Conservative solution: 

                                             incl   PRI    cov.r  cov.u  cases  

---------------------------------------------------------------------------------------  

 1  GR_LRN*MOT_OR*opp_or*emb*struc*ki        1.000  1.000  0.200  0.065  12; 27  

 2  GR_LRN*mot_or*PRIOR*EMB*STRUC*KI         0.995  0.988  0.226  0.013  14; 7,11,15,20  

 3  GR_LRN*OPP_OR*PRIOR*EMB*STRUC*KI         0.995  0.990  0.253  0.040  7,11,15,20; 16  

 4  gr_lrn*mot_or*opp_or*PRIOR*emb*STRUC*ki  1.000  1.000  0.172  0.023  4  

 5  gr_lrn*mot_or*OPP_OR*PRIOR*EMB*STRUC*ki  1.000  1.000  0.224  0.075  9  

 6  gr_lrn*MOT_OR*OPP_OR*prior*EMB*STRUC*ki  0.956  0.815  0.188  0.017  19  

 7  GR_LRN*mot_or*opp_or*PRIOR*emb*struc*KI  1.000  1.000  0.117  0.013  18  

 8  GR_LRN*mot_or*OPP_OR*prior*emb*STRUC*KI  1.000  1.000  0.052  0.017  2  

 9  GR_LRN*MOT_OR*opp_or*PRIOR*EMB*struc*KI  1.000  1.000  0.139  0.017  17  

10  GR_LRN*MOT_OR*OPP_OR*prior*emb*STRUC*ki  0.979  0.899  0.217  0.042  8  

---------------------------------------------------------------------------------------  

    M1                                       0.984  0.963  0.750  

  
Intermediate solution (directional expectations 1 for KI and 0 for other conditions): 

                        incl   PRI    cov.r  cov.u  cases  

---------------------------------------------------------------------------------  

1  KI                   0.744  0.657  0.387  0.175  18; 14; 2; 7,11,15,20; 17; 16  

2  prior*emb            0.986  0.961  0.325  0.042  2; 12; 8  

3  gr_lrn*mot_or*STRUC  0.978  0.924  0.436  0.098  4; 9  

4  gr_lrn*prior*STRUC   0.932  0.750  0.252  0.017  19  

5  opp_or*emb*struc     0.977  0.914  0.339  0.032  18; 12; 27  

---------------------------------------------------------------------------------  

   M1                   0.838  0.713  0.836  

  

Most parsimonious solutions: 

M1: KI + emb + (gr_lrn*OPP_OR) => or_lrn  

M2: KI + emb + (gr_lrn*STRUC) => or_lrn  

 

                                       -------------------  

                  incl   PRI    cov.r  cov.u  (M1)   (M2)   cases  

-----------------------------------------------------------------------------------------  

1  emb            0.976  0.932  0.525  0.087  0.110  0.105  4; 18; 2; 12; 27; 8  

2  KI             0.744  0.657  0.387  0.158  0.168  0.158  18; 14; 2; 7,11,15,20; 17; 16  

-----------------------------------------------------------------------------------------  

3  gr_lrn*OPP_OR  0.949  0.809  0.569  0.029  0.126         9; 19  

4  gr_lrn*STRUC   0.967  0.885  0.556  0.000         0.097  4; 9; 19  

-----------------------------------------------------------------------------------------  

   M1             0.836  0.701  0.887  

   M2             0.841  0.712  0.858  
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Sufficient conditions for low levels of organizational learning, KIs excluded 
The data matrix for the analysis of sufficiency without knowledge institutes is provided below: 

Case ID Case Nr. GR_LRN MOT_OR OPP_OR PRIOR EMB STRUC OR_LRN 
11 1 0.6 0.7 1 1 1 0.3 0.41 
13 2 0.53 0.3 0.7 0.3 0.7 0.7 0.7 
14 3 0.23 0.3 0.3 0.7 0.3 0.7 0.13 
21 4 0.3 0.7 0.3 1 1 0.3 0.5 
22 5 0.7 1 1 1 1 1 0.71 
24 6 0.6 0.7 0.7 0.3 0.3 1 0.08 
31 7 0.3 0.3 0.7 0.7 0.7 1 0.21 
32 8 0.7 1 1 0.3 0.7 1 0.74 
34 9 0.6 0.7 0.3 0 0.3 0 0.13 
35 10 0.93 1 1 0.3 0.7 0.7 0.7 
52 11 0.3 0.7 0.7 0.3 0.7 0.7 0.41 
61 12 0.6 0.7 0.7 0.7 0.7 0.3 0.3 
62 13 0.83 0.7 0.3 0.7 0.7 0.3 0.6 
63 14 0.7 0.3 0.3 1 0.7 0.7 0.61 
64 15 0.7 0.7 1 1 0.7 0.3 0.62 
65 16 0.6 0.3 0.7 0 0.7 0.3 0.56 
66 17 0.6 0.7 0.7 0.7 1 0 0.8 
71 18 0.53 0.7 0.3 1 0.3 0.3 0.44 
72 19 0.6 1 0.7 1 0.7 0.7 0.49 
73 20 0.93 1 1 0 0.7 0.3 0.74 
74 21 0.7 1 1 0.7 0.7 1 0.51 

 

The truth table for this data matrix is provided below (including a line denoting the cut-off. Again we 
apply a PRI consistency threshold of 0.8 since this marks a clear gap in the truth table and avoids 
including a case that has a high value on organizational learning).  

GR_LRN MOT_OR OPP_OR PRIOR EMB STRUC notY n incl PRI cases 
0 0 0 1 0 1 1 1 1.000 1.000 3 
0 0 1 1 1 1 1 1 1.000 1.000 7 
1 1 0 0 0 0 1 1 1.000 1.000 9 
1 1 0 1 0 0 1 1 1.000 1.000 18 
1 1 1 0 0 1 1 1 0.979 0.899 6 
0 1 1 0 1 1 1 1 0.956 0.815 11 
1 0 1 0 1 1 1 1 0.910 0.641 2 
1 0 0 1 1 1 1 1 0.907 0.569 14 
1 0 1 0 1 0 1 1 0.901 0.509 16 
1 1 1 1 1 0 0 4 0.858 0.443 1,12,15,17 
1 1 1 1 1 1 0 3 0.878 0.364 5,19,21 
0 1 0 1 1 0 1 1 0.908 0.362 4 
1 1 1 0 1 0 0 1 0.838 0.333 20 
1 1 1 0 1 1 0 2 0.797 0.318 8,10 
1 1 0 1 1 0 0 1 0.880 0.200 13 

 
The solutions for this truth table are provided on the next page. The conservative solution consists of 
five rather complex pathways. The most parsimonious solution again provides two possible solutions 
that both consist of different combinations. Two conditions are part of both solutions: a lack of 
cognitive embedding and a lack of group learning. A lack of cognitive embedding covers cases 3, 6, 9 
and 18 (IDs 14, 24, 34 and 71). In the intermediate solution, pathways 1 and 5 mention this condition 
in combination with one or two other conditions (a lack of prior related knowledge for case IDs 24 
and 34 and a lack of a supportive context and opportunity for case IDs 34 and 71). Cases 3, 7 and 11 
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(ID 14, 31 and 52) all combine a lack of group learning with a supportive structural context and either 
a lack of motivation (IDs 14 and 31) or a lack of prior related knowledge (ID 52).  

Conservative solution 

                                         incl   PRI    cov.r  cov.u  cases  

--------------------------------------------------------------------------  

1  GR_LRN*MOT_OR*opp_or*emb*struc        1.000  1.000  0.326  0.107  9; 18  

2  gr_lrn*mot_or*opp_or*PRIOR*emb*STRUC  1.000  1.000  0.280  0.038  3  

3  gr_lrn*mot_or*OPP_OR*PRIOR*EMB*STRUC  1.000  1.000  0.365  0.123  7  

4  gr_lrn*MOT_OR*OPP_OR*prior*EMB*STRUC  0.956  0.815  0.307  0.027  11  

5  GR_LRN*MOT_OR*OPP_OR*prior*emb*STRUC  0.979  0.899  0.353  0.068  6  

--------------------------------------------------------------------------  

   M1                                    0.975  0.924  0.711  

Intermediate solution (directional expectations 0 for all conditions)                      

                        incl   PRI    cov.r  cov.u  cases  

---------------------------------------------------------  

1  prior*emb            0.983  0.948  0.435  0.068  9; 6  

2  gr_lrn*mot_or*STRUC  0.964  0.883  0.431  0.160  3; 7  

3  gr_lrn*prior*STRUC   0.913  0.704  0.317  0.027  11  

4  opp_or*emb*struc     0.963  0.860  0.345  0.053  9; 18  

---------------------------------------------------------  

   M1                   0.940  0.836  0.732  
 
Most parsimonious solutions: 

M1: emb + (gr_lrn*OPP_OR) => or_lrn  

M2: emb + (gr_lrn*STRUC) => or_lrn  

 

                                       -------------------  

                  incl   PRI    cov.r  cov.u  (M1)   (M2)   cases  

-----------------------------------------------------------------------  

1  emb            0.967  0.900  0.611  0.142  0.180  0.171  3; 9; 18; 6  

-----------------------------------------------------------------------  

2  gr_lrn*OPP_OR  0.927  0.730  0.636  0.047  0.205         7; 11  

3  gr_lrn*STRUC   0.951  0.825  0.598  0.000         0.158  3; 7; 11  

-----------------------------------------------------------------------  

   M1             0.924  0.789  0.816  

   M2             0.941  0.833  0.769  
 

Reflection on preliminary results 
We analyzed what conditions are necessary and/or sufficient for organizational learning to occur 
using a set of 30 cases. On the basis of a QCA test of necessity and an analysis of individual cases, we 
concluded that group learning and cognitive embedding are necessary for high levels of 
organizational learning to occur. We continued our analysis of sufficiency with those cases for which 
these necessary conditions are met. This led to one pathway that combines a lack of prior related 
knowledge with opportunity (case IDs 13, 32, 35, 65 and 73). Two other, partly similar, pathways 
combine a lack of opportunity with prior related knowledge and either motivation (case ID 62) or a 
supportive structural context (case ID 63). Both pathways apply only to cases that are not knowledge 
institutes and for which the necessary conditions are met.  

For low levels of organizational learning, we identified being a knowledge institute as a sufficient 
condition. For the remaining cases, we identified pathways that either combine a lack of cognitive 
embedding (case IDs 14, 24, 34 and 71) or a lack of group learning (case IDs 14, 31 and 52) with one 
or more unsupportive conditions. Case ID 14 is covered by multiple pathways. The table on the next 
page shows which cases can be explained by what configurations in grey shades (dark grey for high 
values, light grey for low values).  

The solutions cover 22 out of 30 cases. One case (ID 21) cannot be explained since this case has a 0.5 
score on the outcome. When comparing this lead partner case with three other cases that score low 
on group learning, this score is remarkably high. The other seven cases all combine supportive 
conditions on group learning, motivation, opportunity, prior related knowledge and cognitive 
embedding. Yet, they have diverse values for organizational learning. A probable explanation is that 
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two of these cases (ID 11 and 61) are lead partners. When looking at the cases again, we observe 
that all lead partners a low to medium score on organizational learning and a high score on prior 
related knowledge. The most probable explanation is that they could simply learn less.     

The condition “structural context” also attracts attention since the presence of this condition in 
combination with unsupportive conditions is associated with low levels of learning and also once 
with high levels of learning. To arrive at an even more meaningful solution, we decide to conduct 
another analysis of sufficiency without lead partners and without the condition STRUC 

Case ID Case Nr. GR_LRN MOT_OR OPP_OR PRIOR EMB STRUC KI OR_LRN 
11 1 0.60 0.70 1.00 1.00 1.00 0.30 0.00 0.41 
12 2 0.60 0.30 0.70 0.30 0.30 0.70 1.00 0.30 
13 3 0.53 0.30 0.70 0.30 0.70 0.70 0.00 0.70 
14 4 0.23 0.30 0.30 0.70 0.30 0.70 0.00 0.13 
21 5 0.30 0.70 0.30 1.00 1.00 0.30 0.00 0.50 
22 6 0.70 1.00 1.00 1.00 1.00 1.00 0.00 0.71 
23 7 0.60 0.30 0.70 1.00 0.70 0.70 1.00 0.42 
24 8 0.60 0.70 0.70 0.30 0.30 1.00 0.00 0.08 
31 9 0.30 0.30 0.70 0.70 0.70 1.00 0.00 0.21 
32 10 0.70 1.00 1.00 0.30 0.70 1.00 0.00 0.74 
33 11 0.60 0.30 0.70 1.00 0.70 0.70 1.00 0.30 
34 12 0.60 0.70 0.30 0.00 0.30 0.00 0.00 0.13 
35 13 0.93 1.00 1.00 0.30 0.70 0.70 0.00 0.70 
36 14 0.53 0.30 0.30 0.70 1.00 1.00 1.00 0.30 
41 15 0.70 0.30 0.70 1.00 0.70 0.70 1.00 0.20 
42 16 0.70 1.00 1.00 1.00 1.00 1.00 1.00 0.10 
43 17 0.60 0.70 0.30 0.70 0.70 0.30 1.00 0.20 
44 18 0.53 0.30 0.30 1.00 0.30 0.30 1.00 0.27 
52 19 0.30 0.70 0.70 0.30 0.70 0.70 0.00 0.41 
53 20 0.60 0.30 0.70 1.00 1.00 0.70 1.00 0.21 
61 21 0.60 0.70 0.70 0.70 0.70 0.30 0.00 0.30 
62 22 0.83 0.70 0.30 0.70 0.70 0.30 0.00 0.60 
63 23 0.70 0.30 0.30 1.00 0.70 0.70 0.00 0.61 
64 24 0.70 0.70 1.00 1.00 0.70 0.30 0.00 0.62 
65 25 0.60 0.30 0.70 0.00 0.70 0.30 0.00 0.56 
66 26 0.60 0.70 0.70 0.70 1.00 0.00 0.00 0.80 
71 27 0.53 0.70 0.30 1.00 0.30 0.30 0.00 0.44 
72 28 0.60 1.00 0.70 1.00 0.70 0.70 0.00 0.49 
73 29 0.93 1.00 1.00 0.00 0.70 0.30 0.00 0.74 
74 30 0.70 1.00 1.00 0.70 0.70 1.00 0.00 0.51 
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Analysis of sufficiency for outcome, without lead partners and STRUC 
The analysis of sufficiency for high levels of organizational learning is done with 18 cases that meet 
the necessary conditions. The data matrix is provided below.  

ID Case nr MOT_OR OPP_OR PRIOR KI OR_LRN 
13 1 0.3 0.7 0.3 0 0.7 
22 2 1 1 1 0 0.71 
23 3 0.3 0.7 1 1 0.42 
32 4 1 1 0.3 0 0.74 
33 5 0.3 0.7 1 1 0.3 
35 6 1 1 0.3 0 0.7 
36 7 0.3 0.3 0.7 1 0.3 
42 8 1 1 1 1 0.1 
43 9 0.7 0.3 0.7 1 0.2 
52 10 0.3 0.7 1 1 0.21 
62 11 0.7 0.3 0.7 0 0.6 
63 12 0.3 0.3 1 0 0.61 
64 13 0.7 1 1 0 0.62 
65 14 0.3 0.7 0 0 0.56 
66 15 0.7 0.7 0.7 0 0.8 
72 16 1 0.7 1 0 0.49 
73 17 1 1 0 0 0.74 
74 18 1 1 0.7 0 0.51 

 

The truth table is provided below. We run the analysis of sufficiency twice, once with all cases that 
pass the 0.6 PRI consistency threshold (all cases with a PRI consistency of 0.61 have medium to high 
outcome values) and once with a more stringent PRI consistency threshold of 0.7. 

MOT_OR OPP_OR PRIOR KI OUT n incl PRI cases 
1 1 0 0 1 3 0.93 0.85 4,6,17 
0 1 0 0 1 2 0.93 0.82 1,14 
0 0 1 0 1 1 0.94 0.78 12 
1 0 1 0 1 1 0.95 0.75 11 
1 1 1 0 0 5 0.85 0.61 2,13,15,16,18 
0 1 1 1 0 3 0.53 0.00 3,5,10 
0 0 1 1 0 1 0.69 0.00 7 
1 0 1 1 0 1 0.69 0.00 9 
1 1 1 1 0 1 0.56 0.00 8 

 
The solutions for a PRI consistency of 0.6 are provided below. The most parsimonious solution does 
provide an explanation. The intermediate solution has a rather low PRI value. The second solution of 
the conservative solution has the highest consistency values. It reads that for cases that are not 
knowledge institutes, one pathway to high levels of organizational learning is prior related 
knowledge in combination with motivation (6 cases) or a lack of opportunity (2 cases, 1 also covered 
by the motivation pathway). Another pathway is a lack of prior related knowledge with opportunity 
(5 cases).      

Conservative solution: 

M1: opp_or*PRIOR*ki + OPP_OR*prior*ki + (MOT_OR*OPP_OR*ki) => OR_LRN  

M2: opp_or*PRIOR*ki + OPP_OR*prior*ki + (MOT_OR*PRIOR*ki) <=> OR_LRN  

 

                                          -------------------  

                     incl   PRI    cov.r  cov.u  (M1)   (M2)   cases  

------------------------------------------------------------------------------------  

1  opp_or*PRIOR*ki   0.917  0.732  0.227  0.033  0.066  0.033  12; 11  

2  OPP_OR*prior*ki   0.915  0.829  0.462  0.071  0.071  0.269  1,14; 4,6,17  
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------------------------------------------------------------------------------------  

3  MOT_OR*OPP_OR*ki  0.772  0.573  0.689  0.004  0.233         4,6,17; 2,13,15,16,18  

4  MOT_OR*PRIOR*ki   0.805  0.548  0.519  0.000         0.229  11; 2,13,15,16,18  

------------------------------------------------------------------------------------  

   M1                0.776  0.611  0.825  

   M2                0.822  0.675  0.821  

  
 

Intermediate solution (directional expectations KI 0 and other conditions 1) 

              incl   PRI    cov.r  cov.u  cases  

---------------------------------------------------------------------  

1  OPP_OR*ki  0.752  0.568  0.759  0.273  1,14; 4,6,17; 2,13,15,16,18  

2  PRIOR*ki   0.734  0.469  0.552  0.066  12; 11; 2,13,15,16,18  

---------------------------------------------------------------------  

   M1         0.711  0.527  0.825  

 
 

Most parsimonious solution: 

       incl   PRI    cov.r  cov.u  cases  

----------------------------------------------------------------------  

1  ki  0.648  0.459  0.836    -    12; 1,14; 11; 4,6,17; 2,13,15,16,18  

----------------------------------------------------------------------  

   M1  0.648  0.459  0.836  

 

  
 

 

The solutions for a more stringent PRI consistency of 0.7 are provided below. The conservative and 
intermediate solution are the same. Both combine prior related knowledge with a lack of opportunity 
(case IDs 62 and 63) and a lack of prior related knowledge with opportunity (case IDs 13, 32, 35, 65 
and 73) for cases that are not knowledge institutes.  

Conservative solution: 

                    incl   PRI    cov.r  cov.u  cases  

------------------------------------------------------------  

1  opp_or*PRIOR*ki  0.917  0.732  0.227  0.130  12; 11  

2  OPP_OR*prior*ki  0.915  0.829  0.462  0.365  1,14; 4,6,17  

------------------------------------------------------------  

   M1               0.903  0.800  0.592  
 

Intermediate solution (directional expectations KI 0 and other conditions 1) 

                    incl   PRI    cov.r  cov.u  cases  

------------------------------------------------------------  

1  opp_or*PRIOR*ki  0.917  0.732  0.227  0.130  12; 11  

2  OPP_OR*prior*ki  0.915  0.829  0.462  0.365  1,14; 4,6,17  

------------------------------------------------------------  

   M1               0.903  0.800  0.592  
 

Most parsimonious solution: 

              incl   PRI    cov.r  cov.u  cases  

------------------------------------------------------  

1  prior      0.857  0.708  0.516  0.387  1,14; 4,6,17  

2  opp_or*ki  0.927  0.732  0.259  0.130  12; 11  

------------------------------------------------------  

   M1         0.859  0.704  0.646  
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As not being a knowledge institute is a condition for organizational learning in nearly all solutions, we 
now analyze sufficiency without cases that are knowledge institutes (12 cases, 3 conditions). The 
data matrix is provided below. 

Case ID Case Nr MOT_OR OPP_OR PRIOR OR_LRN 
13 1 0.3 0.7 0.3 0.7 
22 2 1 1 1 0.71 
32 3 1 1 0.3 0.74 
35 4 1 1 0.3 0.7 
62 5 0.7 0.3 0.7 0.6 
63 6 0.3 0.3 1 0.61 
64 7 0.7 1 1 0.62 
65 8 0.3 0.7 0 0.56 
66 9 0.7 0.7 0.7 0.8 
72 10 1 0.7 1 0.49 
73 11 1 1 0 0.74 
74 12 1 1 0.7 0.51 

 

The truth table is provided below. If we apply a PRI consistency threshold of 0.6 all cases can be 
included.  

MOT_OR OPP_OR PRIOR OUT n incl PRI cases 
1 0 1 1 1 0.947 0.750 5 
0 0 1 1 1 0.944 0.780 6 
1 1 0 1 3 0.933 0.845 3,4,11 
0 1 0 1 2 0.930 0.816 1,8 
1 1 1 1 5 0.855 0.613 2,7,9,10,12 

 

Since all configurations are included in the analysis, this truth table only has a conservative solution. 
The solution is similar to the one that includes knowledge institutes but has a much higher coverage. 
The PRI consistency for the solution pathway that combines motivation with either opportunity or 
prior related knowledge remains low. Looking at the cases, we observe that two cases have a high 
score on motivation and yet a medium score (around 0.5) on the outcome. Both cases were in the 
same project. The main difference between these two cases (ID 72 and 74) and the other one in the 
same project (ID 73) is that they had prior related knowledge and a much lower score on the 
necessary condition of group learning.    

Conservative solution: 

M1: opp_or*PRIOR + OPP_OR*prior + (MOT_OR*OPP_OR) => OR_LRN  

M2: opp_or*PRIOR + OPP_OR*prior + (MOT_OR*PRIOR) <=> OR_LRN  

 

                                       -------------------  

                  incl   PRI    cov.r  cov.u  (M1)   (M2)   cases  

-------------------------------------------------------------------------------  

1  opp_or*PRIOR   0.917  0.732  0.271  0.040  0.078  0.040  6; 5  

2  OPP_OR*prior   0.915  0.829  0.553  0.085  0.085  0.321  1,8; 3,4,11  

-------------------------------------------------------------------------------  

3  MOT_OR*OPP_OR  0.772  0.573  0.824  0.005  0.279         3,4,11; 2,7,9,10,12  

4  MOT_OR*PRIOR   0.805  0.548  0.621  0.000         0.274  5; 2,7,9,10,12  

-------------------------------------------------------------------------------  

   M1             0.776  0.611  0.987  

   M2             0.822  0.675  0.982  
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Analysis of sufficiency for negated outcome, without lead partners, KI and STRUC 
The analysis of sufficiency is also done for low levels of organizational learning. We focus here on 
that are not knowledge institutes and not lead partners (16 cases). The data matrix is provided 
below.  

Case ID case nr. GR_LRN MOT_OR OPP_OR PRIOR EMB OR_LRN 
13 1 0.53 0.3 0.7 0.3 0.7 0.7 
14 2 0.23 0.3 0.3 0.7 0.3 0.13 
22 3 0.7 1 1 1 1 0.71 
24 4 0.6 0.7 0.7 0.3 0.3 0.08 
32 5 0.7 1 1 0.3 0.7 0.74 
34 6 0.6 0.7 0.3 0 0.3 0.13 
35 7 0.93 1 1 0.3 0.7 0.7 
52 8 0.3 0.7 0.7 0.3 0.7 0.41 
62 9 0.83 0.7 0.3 0.7 0.7 0.6 
63 10 0.7 0.3 0.3 1 0.7 0.61 
64 11 0.7 0.7 1 1 0.7 0.62 
65 12 0.6 0.3 0.7 0 0.7 0.56 
66 13 0.6 0.7 0.7 0.7 1 0.8 
72 14 0.6 1 0.7 1 0.7 0.49 
73 15 0.93 1 1 0 0.7 0.74 
74 16 0.7 1 1 0.7 0.7 0.51 

 
The truth table is provided below. We apply a PRI consistency of 0.7 since case 8 has an outcome 
value of 0.41.  

GR_LRN MOT_O
R 

OPP_OR PRIOR EMB OUT n incl PRI cases 

0 0 0 1 0 1 1 1.00 1.00 2 
1 1 0 0 0 1 1 1.00 1.00 6 
1 1 1 0 0 1 1 0.98 0.91 4 
0 1 1 0 1 1 1 0.93 0.75 8 
1 0 1 0 1 0 2 0.83 0.50 1,12 
1 1 0 1 1 0 1 0.85 0.44 9 
1 0 0 1 1 0 1 0.83 0.44 10 
1 1 1 0 1 0 3 0.71 0.26 5,7,15 
1 1 1 1 1 0 5 0.74 0.19 3,11,13,

14,16 
 
The solutions are provided below. The most parsimonious solution reads that either a lack of group 
learning or a lack of cognitive embedding is associated with low levels of organizational learning. In 
the intermediate solution, these conditions are combined with other unsupportive conditions.  

Conservative solution: 

                                   incl   PRI    cov.r  cov.u  cases  

--------------------------------------------------------------------  

1  GR_LRN*MOT_OR*prior*emb         0.979  0.932  0.502  0.154  6; 4  

2  gr_lrn*mot_or*opp_or*PRIOR*emb  1.000  1.000  0.277  0.094  2  

3  gr_lrn*MOT_OR*OPP_OR*prior*EMB  0.927  0.747  0.423  0.066  8  

--------------------------------------------------------------------  

   M1                              0.945  0.857  0.671  

  
 

Intermediate solution (directional expectations 0 for all conditions) 

                             incl   PRI    cov.r  cov.u  cases  

--------------------------------------------------------------  

1  gr_lrn*prior              0.892  0.691  0.463  0.079  8  

2  prior*emb                 0.980  0.944  0.538  0.154  6; 4  

3  gr_lrn*mot_or*opp_or*emb  1.000  1.000  0.357  0.094  2  
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--------------------------------------------------------------  

   M1                        0.920  0.808  0.711  

  
 

Most parsimonious solution: 

           incl   PRI    cov.r  cov.u  cases  

----------------------------------------------  

1  emb     0.985  0.957  0.712  0.154  2; 6; 4  

2  gr_lrn  0.908  0.727  0.699  0.141  2; 8  

----------------------------------------------  

   M1      0.918  0.779  0.853  
 

Interpretation of data for knowledge institutes 
The set of cases consists of different organization types. Only knowledge institutes have a 
consistently low score on organizational learning. When adding knowledge institute as a condition, 
we see that not being a knowledge institute produces high levels of organizational learning and being 
a knowledge institute low levels. When looking at the learning outcomes of these organizations, we 
see that while knowledge institutes cannot develop or implement adaptation policies, projects could 
still evoke moderately high levels of organizational since project knowledge may influence research 
and teaching and even change organizational routines or structures. For example, a participant of a 
research project explained that the project changed the way his organization implements 
experiments. Another participant explained that the multi-disciplinary approach was built upon in 
new projects. Thus, being a knowledge institute in itself is not sufficient for low levels of 
organizational learning. To understand what other condition may play a role, we take a closer look at 
the data matrix, see below. 

Case ID GR_LRN MOT_OR OPP_OR PRIOR EMB OR_LRN 
12 0.60 0.30 0.70 0.30 0.30 0.30 
23 0.60 0.30 0.70 1.00 0.70 0.42 
33 0.60 0.30 0.70 1.00 0.70 0.30 
36 0.53 0.30 0.30 0.70 1.00 0.30 
41 0.70 0.30 0.70 1.00 0.70 0.20 
42 0.70 1.00 1.00 1.00 1.00 0.10 
43 0.60 0.70 0.30 0.70 0.70 0.20 
44 0.53 0.30 0.30 1.00 0.30 0.27 
53 0.60 0.30 0.70 1.00 1.00 0.21 

 
When looking at the data, we observe that seven out of nine cases have a low score on motivation. 
Most of the participants from knowledge institutes simply did not see the point or added value of 
transferring knowledge to their organization. From the remaining cases, for one case (ID 43) the 
organizational context and opportunity are likely to have been limiting factors. In the opinion of the 
respondent, the project was very interesting to the group. Knowledge was also shared in 
presentations. However, the uptake of knowledge highly depends on whether there are new 
projects. For the other case (ID 42, a research institute), all conditions are supportive and yet 
organizational learning is very limited. The participant explained that project knowledge did not 
require organizational change since the organization was already working in a very integrated and 
interdisciplinary matter. Thus, plausible explanation for the lack of organizational learning by 
knowledge institutes is that participants were not motivated to transfer knowledge to their 
organization. Only when asked about organizational learning during the interview, some of them 
realized that they could have done much more to promote the use of project knowledge. Thus, the 
underlying problem is a lack of interest and awareness rather than a lack of potential with regard to 
organizational learning. 

Interpretation of data for lead partners 
An evaluation of INTERREG IVC projects shows that the wider impacts of a project (e.g. policy 
improvements and structural policy change) are generally higher in the lead partner region than in 
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the regions of other partners. From our own experience and the interviews we know that lead 
partners spend more time on administrative issues, which may imply that they pay less attention to 
substantive issues. At the same time, lead partners usually participate with more persons than other 
participants, which may increase the likelihood of organizational learning. From all six lead partners 
that were studied, no partner has a high score on organizational learning (see data matrix below). 
What all lead partners further have in common is that they have a high score on prior related 
knowledge. While this is supportive of learning in other cases, this does not apply to lead partners.  

Of specific interest are case IDs 11 and case 61. For both cases, all conditions are supportive and yet 
they have a low score on organizational learning. Case 11 is a national Ministry, which was reported 
to be an inflexible organization where it is difficult to change policies or procedures. According to the 
respondent it was important that the project was implemented at the time that relevant policies 
were being developed and therefore could be influenced. It was a very lucky situation that the 
knowledge could be brought to the right people at the right time [I1]. Yet, the overall uptake of 
knowledge has been limited. When looking at the qualitative data of case 61, we observe that the 
type of organizational learning that occurred was to a certain degree hard to capture (i.e. climate 
change is on the agenda of the organization, this was not the case before the project started). 
Moreover, there was not sufficient support yet in the organization for a specific solution but this was 
expected to come in time.   

 Case ID GR_LRN MOT_OR OPP_OR PRIOR EMB KI OR_LRN 
11 0.60 0.70 1.00 1.00 1.00 0.00 0.41 
21 0.30 0.70 0.30 1.00 1.00 0.00 0.50 
31 0.30 0.30 0.70 0.70 0.70 0.00 0.21 
41 0.70 0.30 0.70 1.00 0.70 1.00 0.20 
61 0.60 0.70 0.70 0.70 0.70 0.00 0.30 
71 0.53 0.70 0.30 1.00 0.30 0.00 0.44 

 

Preliminary conclusions on organizational learning 
- Knowledge institutes and lead partners follow other pathways towards organizational learning 

than other organizations and regular partners. 
- Generally speaking, a combination of group learning and cognitive embedding is necessary for 

high levels of organizational learning to occur.  
- Motivation and opportunity both pass the consistency threshold for necessity. They are not 

considered strictly necessary since there are several cases where high motivation or opportunity 
were associated with low levels of organizational learning.   

- Prior related knowledge is mentioned as a key factor in the literature on organizational learning. 
Our analysis shows that when combined with opportunity and necessary conditions, limited prior 
related knowledge produces high levels of organizational learning. Thus, a lack of prior related 
knowledge may actually be supportive of organizational learning. When combined with limited 
opportunity the presence of prior related knowledge may also be supportive of learning.  
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4.3 Network and societal learning 
This section is organized as follows. We first present our preliminary observations and reflections on 
our initial conceptual model. We then provide a preliminary analysis of the conditions that are 
necessary and/or sufficient for high levels of learning. Lastly we investigate a preliminary analysis of 
the conditions that are necessary and/or sufficient for high levels of learning.  

Preliminary observations and conceptual model 
Our initial conceptual model of network and societal learning consists of five conditions, including 
two conditions at the project level. The conditions and outcome of interest were all measured using 
multiple indicators (see Table C.3 in Annex C for the complete data matrix). On the basis of a visual 
inspection of the data matrix, we took the following decisions: 

- The condition “participant/partner characteristics” was assessed through the indicators: “ability”, 
“motivation” and “opportunity”. Since cases score diverse, we include all of them as a separate 
condition. Thus, ability (AB_NS), motivation (MOT_NS) and opportunity (OPP_NS) are included as 
conditions. 

- From strategic scoping we include two conditions: framing (FRA) and involvement of external 
actors (ACT_INCL). The indicators activities (ACT) and change process (CHANGE) are excluded 
since they are both ambiguous. The degree to which project activities were strategically chosen 
to develop or test alternative solutions is unlikely to be relevant since some projects focused on 
the transfer and exchange of existing knowledge and yet had a high score on network and 
societal learning. As for the link between a project and a wider change process, some partners 
saw the case study project as part of a more encompassing process of becoming more engaged 
in EU projects (which links to more administrative organizational objectives) whereas others 
linked it to content-wise developments. The latter is of most relevance to network and societal 
learning but also measured by the indicator “policy agenda”. 

- From the wider context indicators we only include “policy agenda” (POL_EXT) since this was a 
necessary and sufficient condition for organizational learning. The indicator is therefore likely to 
be important to network and societal learning as well.   

- We aggregate data for the conditions “communication strategy” and “knowledge characteristics” 
since most of the projects have a similar score on all indicators. This leads to a new condition 
“project knowledge and communication” (PKC_NS). The value of this condition is determined by 
taking the average of the six individual conditions. 

 
The data matrix is provided below. Outcomes with a value below 0.5 are in red colour (17 cases). 
Knowledge institutes are indicated with (KI). From the 30 cases, 12 cases have a score > 0.5 and 18 
have a score < 0.5. Moreover, 3 cases have a very high score (≥ 0.7, shaded green) and 6 cases a very 
low score (<0.3m shaded orange).  

Case ID Case Nr AB_EXT MOT_EXT OPP_EXT FRA ACT_INCL POL_EXT PKC NS_LRN 
11 1 0.70 0.70 1.00 0.00 0.70 0.70 0.37 0.47 

12 (KI) 2 0.70 0.70 0.70 1.00 0.70 0.30 0.37 0.34 
13 3 0.70 0.70 0.70 0.70 0.30 0.70 0.37 0.43 
14 4 1.00 0.30 1.00 0.00 0.30 0.70 0.37 0.14 
21 5 1.00 0.70 1.00 0.30 0.30 1.00 0.68 0.32 
22 6 1.00 1.00 1.00 0.70 1.00 0.70 0.68 0.67 

23 (KI) 7 1.00 1.00 1.00 0.70 0.70 0.70 0.68 0.70 
24 8 0.30 0.30 1.00 0.30 0.70 1.00 0.68 0.52 
31 9 1.00 0.70 1.00 0.30 0.70 1.00 0.80 0.82 
32 10 1.00 0.70 1.00 0.30 1.00 1.00 0.80 0.55 

33 (KI) 11 1.00 1.00 1.00 0.70 1.00 0.70 0.80 0.61 
34 12 0.70 0.00 0.70 0.00 1.00 0.70 0.80 0.16 
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35 13 0.70 0.70 0.70 0.70 1.00 0.70 0.80 0.31 
36(KI) 14 1.00 0.70 0.70 0.30 1.00 1.00 0.80 0.84 

41 (KI) 15 0.70 1.00 1.00 0.30 0.00 0.30 0.75 0.34 
42 (KI) 16 0.70 0.70 0.70 1.00 0.70 1.00 0.75 0.61 
43 (KI) 17 1.00 0.70 1.00 0.30 0.30 0.30 0.75 0.32 
44 (KI) 18 0.70 0.30 1.00 0.70 0.70 0.70 0.75 0.53 

51 19 0.30 0.00 0.70 0.30 0.70 0.30 0.37 0.09 
52 (KI) 20 1.00 0.70 1.00 0.70 1.00 0.70 0.37 0.33 

61 21 1.00 0.70 1.00 0.70 0.70 1.00 0.43 0.37 
62 22 0.30 0.30 0.30 0.30 0.30 0.00 0.43 0.23 
63 23 1.00 0.30 1.00 0.30 0.70 1.00 0.43 0.36 
64 24 0.70 0.30 0.70 0.30 0.70 1.00 0.43 0.23 
65 25 0.70 0.30 0.00 0.30 0.70 0.00 0.43 0.12 
66 26 0.70 1.00 1.00 1.00 0.70 1.00 0.43 0.59 
71 27 0.70 1.00 0.70 0.70 0.70 0.70 0.95 0.38 
72 28 1.00 1.00 1.00 0.70 1.00 0.70 0.95 0.42 
73 29 0.70 1.00 1.00 0.70 0.70 0.70 0.95 0.59 
74 30 1.00 1.00 1.00 1.00 0.70 0.70 0.95 0.53 

Necessary conditions for high levels of network and societal learning 
Using the QCA fit function, we verify the necessity of conditions and negated conditions. Many of the 
conditions pass the consistency threshold of 0.9 and could therefore be necessary for network and 
societal learning. We provide plots of these with the highest score on relevance of necessity (RoN). 

         Cons. Nec. Cov. Nec.   RoN 

AB_EXT        0.983     0.529 0.347 

MOT_EXT       0.921     0.610 0.580 

OPP_EXT       0.980     0.495 0.254 

FRA           0.811     0.685 0.753 

ACT_INCL      0.951     0.594 0.525 

POL_EXT       0.965     0.594 0.513 

PKC           0.969     0.655 0.622 
 

             Cons. Nec. Cov. Nec.   RoN 

not AB_EXT        0.337     0.725 0.936 

not MOT_EXT       0.463     0.570 0.812 

not OPP_EXT       0.204     0.598 0.935 

not FRA           0.662     0.582 0.713 

not ACT_INCL      0.474     0.658 0.867 

not POL_EXT       0.413     0.593 0.852 

not PKC           0.567     0.673 0.843 
 

  

For motivation, the plot confirms the necessity of motivation. While there are several cases that 
score higher on the outcome (NS learning) than the condition (motivation), there is no single cases 
that do not confirm the general relevance of motivation as a necessary condition for achieving 
network and societal learning. For external actor involvement, case 15 (ID 41) is the main exception. 
In the overall project, actors were actively engaged. However, this lead partner (University) did not 
directly engage external actors and has a moderately low score on network and societal learning. 
Partner 9 (ID 31) and partner 5 (ID 21) also both score higher on network and societal learning than 
on external actor engagement. We accept the necessity of this condition as well, with the remark 
that this conditions may not be necessary in the case of a lead partner organization. Apart from this, 
only case 3 (ID 13) cannot be explained. For project knowledge and communication, there are no 
remarkable exceptions. The same applies to policy agenda. In most regions and countries, climate 
change is on the policy agenda of the relevant actor networks. The two cases for which this is clearly 
not the case (22 and 25) are among the cases with the lowest scores on network and societal 
learning. It should be noted the active involvement of external actors and policy agenda are almost 
trivial factors; the majority of the cases score high or very high on both.       
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We also analyse whether there are supersets. This assessment shows that there are many different 
potential supersets. The combination of PKC and POL_EXT seems to be the most relevant one. A 
combination of both explains all but one case (ID 66) with a > 0.5 score on network and societal 
learning. Inspection of case ID 66 provides an explanation, which is that this case has a high score on 
all other supportive conditions. Note that two cases (ID 52 and 61) who have very similar scores do 
not have such a high score on network and societal learning. Thus, a combination of both conditions 
is not strictly needed as long as other supportive conditions are in place. In this case, learning can still 
be rather high.   

                                incl   RoN    cov.r  

---------------------------------------------------  

 1  PKC                         0.969  0.622  0.655  

 2  POL_EXT                     0.965  0.513  0.594  

 3  ACT_INCL                    0.951  0.525  0.594  

 4  MOT_EXT                     0.921  0.580  0.610  

 5  AB_EXT                      0.983  0.347  0.529  

 6  POL_EXT*PKC                 0.934  0.788  0.761  

 7  ACT_INCL*PKC                0.926  0.759  0.733  

 8  ACT_INCL*POL_EXT            0.921  0.713  0.696  

 9  OPP_EXT*PKC                 0.952  0.680  0.685  

10  OPP_EXT*POL_EXT             0.954  0.560  0.613  

11  OPP_EXT*ACT_INCL            0.931  0.607  0.630  

12  MOT_EXT*OPP_EXT             0.912  0.609  0.623  

13  AB_EXT*PKC                  0.952  0.695  0.695  

14  AB_EXT*POL_EXT              0.948  0.597  0.631  

15  AB_EXT*ACT_INCL             0.934  0.597  0.625  

16  AB_EXT*OPP_EXT              0.963  0.399  0.541  

17  AB_EXT*MOT_EXT              0.921  0.646  0.650  

18  OPP_EXT*POL_EXT*PKC         0.926  0.792  0.761  

19  OPP_EXT*ACT_INCL*PKC        0.909  0.790  0.754  

20  OPP_EXT*ACT_INCL*POL_EXT    0.910  0.724  0.700  

21  AB_EXT*POL_EXT*PKC          0.917  0.802  0.767  

22  AB_EXT*ACT_INCL*PKC         0.909  0.785  0.750  
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23  AB_EXT*ACT_INCL*POL_EXT     0.904  0.726  0.699  

24  AB_EXT*OPP_EXT*PKC          0.935  0.717  0.704  

25  AB_EXT*OPP_EXT*POL_EXT      0.937  0.609  0.634  

26  AB_EXT*OPP_EXT*ACT_INCL     0.914  0.643  0.645  

27  AB_EXT*MOT_EXT*OPP_EXT      0.912  0.659  0.654  

28  AB_EXT*OPP_EXT*POL_EXT*PKC  0.909  0.803  0.766  
--------------------------------------------------- 

Sufficient conditions for high levels of network and societal learning 
On the basis of the above conclusions, we decide to exclude the inclusion of external actors and 
policy agenda from our sufficiency analysis. We now test sufficiency with PKC as an outcome 
enabling factor. The truth table has 32 rows (11 are empirically observed.  

 AB_EXT MOT_EXT OPP_EXT FRA PKC OUT n incl PRI cases 
1 1 1 1 1 1 9 0.83 0.46 6,7,11,13,16,27,28,29,30 
1 1 1 0 1 1 6 0.83 0.43 5,9,10,14,15,17 
1 1 1 1 0 1 5 0.85 0.18 2,3,20,21,26 
1 0 1 0 0 1 3 0.76 0.04 4,23,24 
1 1 1 0 0 1 1 0.92 0.12 1 
1 0 1 1 1 1 1 0.91 0.38 18 
1 0 1 0 1 1 1 0.78 0.16 12 
0 0 1 0 1 1 1 0.77 0.05 8 
0 0 1 0 0 1 1 0.74 0.00 19 
1 0 0 0 0 0 1 0.65 0.05 25 
0 0 0 0 0 0 1 0.61 0.00 22 

 

The conservative solution of this truth table is (16 cases covered by multiple solutions). While raw 
coverage is high for the first solution terms, the other values are low. One of the issues here is 
limited diversity: most cases have a high score on ability and opportunity.  

                           incl   PRI    cov.r  cov.u  

-----------------------------------------------------  

1  AB_EXT*MOT_EXT*OPP_EXT  0.654  0.307  0.912  0.026 

  

2  AB_EXT*OPP_EXT*PKC      0.704  0.350  0.935  0.026  

 

3  mot_ext*OPP_EXT*fra     0.645  0.098  0.389  0.017  

-----------------------------------------------------  

   M1                      0.584  0.247  0.978  
 

                           cases  

--------------------------------  

1; 5,9,10,14,15,17; 2,3,20,21,26; 

6,7,11,13,16,27,28,29,30 

12; 18; 5,9,10,14,15,17; 6,7,11,13

,16,27,28,29,30 

19; 8; 4,23,24; 12 

--------------------------------  
 

Necessary conditions for low levels of network and societal learning 
The analysis of necessity for the conditions and negated conditions shows that only ability has a high 
consistency score, which again can be explained by limited diversity.  

         Cons. Nec. Cov. Nec.   RoN 

AB_EXT        0.903     0.643 0.412 

MOT_EXT       0.735     0.644 0.602 

OPP_EXT       0.896     0.598 0.300 

FRA           0.640     0.714 0.771 

ACT_INCL      0.814     0.671 0.578 

POL_EXT       0.786     0.639 0.543 

PKC           0.792     0.707 0.660 
 

             Cons. Nec. Cov. Nec.   RoN 

not AB_EXT        0.338     0.963 0.991 

not MOT_EXT       0.555     0.903 0.950 

not OPP_EXT       0.242     0.941 0.990 

not FRA           0.718     0.834 0.862 

not ACT_INCL      0.508     0.932 0.970 

not POL_EXT       0.501     0.950 0.979 

not PKC           0.614     0.963 0.980 
 

 

Sufficient conditions for low levels of network and societal learning 
We decide to continue our analysis of sufficiency only with conditions that are more diverse: 
motivation, framing and project and knowledge communication. This provides a truth table of 8 rows 
(7 are empirically observed). 
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MOT_EXT FRA PKC OUT n incl PRI cases 
1 1 1 1 9 0.78 0.32 6,7,11,13,16,27,28,29,30 
0 0 0 1 6 0.99 0.98 4,19,22,23,24,25 
1 0 1 1 6 0.86 0.53 5,9,10,14,15,17 
1 1 0 1 5 0.96 0.81 2,3,20,21,26 
0 0 1 1 2 0.94 0.81 8,12 
1 0 0 1 1 0.97 0.77 1 
0 1 1 1 1 0.92 0.52 18 
0 1 0 ? 0 - - 

 

The conservative solution for this truth table is provided below (18 cases covered by multiple 
solutions). The solution that is most consistent, is not so trivial (high PRI value) and makes sense is 
that a lack of framing produces low levels of organizational learning. 

Number of multiple-covered cases: 18  

 

M1: fra + MOT_EXT + PKC => ns_lrn 

 

            incl   PRI    cov.r  cov.u  cases  

--------------------------------------------------------------------------------------------------  

1  fra      0.834  0.668  0.718  0.110  4,19,22,23,24,25; 8,12; 1; 5,9,10,14,15,17  

2  MOT_EXT  0.644  0.330  0.735  0.058  1; 5,9,10,14,15,17; 2,3,20,21,26; 6,7,11,13,16,27,28,29,30  

3  PKC      0.707  0.409  0.792  0.010  8,12; 18; 5,9,10,14,15,17; 6,7,11,13,16,27,28,29,30  

--------------------------------------------------------------------------------------------------  

   M1       0.658  0.440  0.969  
 

A further inspection of the data matrix (see below) shows that half of the cases (15) has a low score 
on framing. From these cases, four have a high or very high score on learning, which confirms that a 
lack of framing is not necessary for low levels of network and societal learning. Three of these cases 
with high outcome scores have high or very high scores on all other conditions, i.e. all other 
conditions are supportive. In these cases, the other conditions probably provide counterbalance to 
the lack of framing. The main exception is case 8 (ID 24). In this case, the actors did not have such a 
high ability and motivation towards sharing and transferring knowledge. However, their projects 
attracted a lot of attention and, as a result, they were often invited by others to present. The 
underlying reason is probably that the project was promoted by the external consultants that were 
involved in coordinating and managing the participation of this semi-public authority that did not 
participate in international projects before. In this case, the consultants probably played an 
intermediating role. In the introduction, we explained that 18 cases have a low score on network and 
societal learning. Of these cases, 6 have a very low score. All these cases combine a lack of framing 
with a lack of motivation and one or more additional unsupportive conditions.   

Case ID Case Nr AB_EXT MOT_EXT OPP_EXT FRA ACT_INCL POL_EXT PKC NS_LRN 
11 1 0.70 0.70 1.00 0.00 0.70 0.70 0.37 0.47 
14 4 1.00 0.30 1.00 0.00 0.30 0.70 0.37 0.14 
21 5 1.00 0.70 1.00 0.30 0.30 1.00 0.68 0.32 
24 8 0.30 0.30 1.00 0.30 0.70 1.00 0.68 0.52 
31 9 1.00 0.70 1.00 0.30 0.70 1.00 0.80 0.82 
32 10 1.00 0.70 1.00 0.30 1.00 1.00 0.80 0.55 
34 12 0.70 0.00 0.70 0.00 1.00 0.70 0.80 0.16 

36(KI) 14 1.00 0.70 0.70 0.30 1.00 1.00 0.80 0.84 
41 (KI) 15 0.70 1.00 1.00 0.30 0.00 0.30 0.75 0.34 
43 (KI) 17 1.00 0.70 1.00 0.30 0.30 0.30 0.75 0.32 

51 19 0.30 0.00 0.70 0.30 0.70 0.30 0.37 0.09 
62 22 0.30 0.30 0.30 0.30 0.30 0.00 0.43 0.23 
63 23 1.00 0.30 1.00 0.30 0.70 1.00 0.43 0.36 
64 24 0.70 0.30 0.70 0.30 0.70 1.00 0.43 0.23 
65 25 0.70 0.30 0.00 0.30 0.70 0.00 0.43 0.12 
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Preliminary conclusions on network and societal learning 
The results presented here are preliminary and provide the basis for a further analysis of network 
and societal learning in a forthcoming publication: A comparative study of conditions influencing the 
wider learning outcomes of European climate change adaptation projects, by: Joanne Vinke-de Kruijf, 
Claudia Pahl-Wostl and Christian Knieper, under review for publication in: Environmental Innovation 
and Sustainability Transitions.  

The presented analysis shows that: 

- Motivation is necessary for high levels of network and societal learning to occur. For most cases 
external actor involvement is also necessary. However, this does not apply to lead partners.  

- A combination of context-specific (policy agenda, POL_EXT) and project-specific conditions 
(“project knowledge and communication” (PKC_NS)) is usually needed as well for high levels of 
network and societal learning to occur. From the twelve cases that have a high or moderately 
high score on network and societal learning, eleven have a high score on both conditions. 
However, there is also one case that does not have a high score on project knowledge and 
communication has high scores on all other potentially relevant conditions.  

- A further analysis that involves adding and dropping cases and conditions is necessary to arrive at 
final conclusions.  

4.4 Outlook on further research 
This report presents the case selection, data collection and data analysis process of research that was 
conducted within the context of the research project KNOW2ADAPT. This report does not provide 
any final answers, this is work that is still in progress. At the moment, we are about to finalize two 
scientific publications: one on organizational learning and one on network and societal learning. QCA 
is an iterative process that may involve adjusting parameters or adding and dropping cases and/or 
conditions. Hence, the analyses that are presented here differ from the final analyses that are 
presented in these publications. As for group learning, a MSc student investigated knowledge co-
production in the case that has been analysed as pilot case in this research. For more information 
about the results of this study, please have a look at the report that was written by Zoe Flogera. In 
addition to these scientific publications, we hope to also publish a practice-oriented paper with the 
implications of the presented research. 

  

https://www.utwente.nl/en/et/wem/education/msc-thesis/2018/flogera.pdf
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Annex A – Maps used for case selection 

 

 
Figure 2 – Heatmap of concentration of partners in projects that were implemented under INTERREG IV programmes, theme 
“environment”, with keywords “Climate change and biodiversity” or “Managing natural and man-made threats, risk 
management”. Source: KEEP database > search, created: 8 January 2016, http://www.keep.eu/search 

 

http://www.keep.eu/search
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Figure 3 – Map with potential vulnerability to climate change. Source: KEEP database > thematic maps, created: 8 January 
2016, http://www.keep.eu/espon/ 

 

 
Figure 4 – Map with combined adaptive capacity to climate change. Source: KEEP database > thematic maps, created: 8 
January 2016, http://www.keep.eu/espon/ 
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Figure 5 – Overview of transnational cooperation programmes, period 2007-2013 © Eurographics Asociation for the 
administrative boundaries 
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Figure 6 – Overview of EU enlargements since 2000. Source: "EU2004-2013" by Glentamara - Own work. Licensed under 
Public Domain via Wikipedia - https://en.wikipedia.org/wiki/File:EU2004-2013.svg#/media/File:EU2004-2013.svg 

https://en.wikipedia.org/wiki/File:EU2004-2013.svg#/media/File:EU2004-2013.svg
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Annex B – Operationalization of indicators (scoring method) - to be updated! 

Project learning 
Outcome PROJECT LEARNING (PR_LRN)  

• Starting-points: project learning may concern substantive aspects as well as relational aspects on how to deal with climate change adaptation (including 
understanding, planning and implementing). High levels of learning have occurred when project documents reflect and participants report that truly 
new understandings, insights and knowledge were acquired. 

• Score: First, substantive and relational learning are each given a score. Next, the overall level of project learning is determined by taking the maximum 
value of substantive and relational learning (no average is taken).  

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

SUB_L (substantive aspects), 
REL_L (relational aspects) and  
PR_LRN (project learning) of 
climate change adaptation 
(CCA) 

Project did not provide new 
knowledge or insights to 
participants. Understandings 
did not change. 

Project led to improved or 
broader (not new) 
knowledge, insights or 
understandings. 

Project led to partly 
improved and partly new 
knowledge, insights and 
perspectives. 

Project was an eye-opener 
providing truly new 
knowledge and perspectives.  
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Condition CONSORTIUM (CONS) 
• Hypothesis: The more balanced a consortium is (neither too homogeneous nor too diverse, neither too new to each other nor too close) and the 

greater the extent to which partners have complementary knowledge, the greater the degree of substantive and relational learning. 
• Score: the condition CONS (a balanced consortium with complementary knowledge) is measured by taking the average score of the indicators COLL, 

DIV and COMPL. 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

COLL: Did partners and their 
organizations collaborate 
before? 

None of the partners 
collaborated before. Or: one 
or more partners 
collaborated before but this 
experience was rather 
negative. 

Most of the partners are new 
but there are some linkages 
that ease collaboration.    

Collaboration is only slightly 
constrained by partners 
being either too new or 
knowing each other rather 
well.  

There has been previous 
collaboration but cognitive 
blockage has been prevented 
by adding new persons and 
partners.  

DIV: Was the partnership 
characterized by balanced 
diversity? 

 

Partners and partner regions 
are highly heterogeneous 
and therefore have great 
difficulty to find a common 
theme of interest.   

Some of the partners and 
partner regions can learn 
from each other but there is 
no common theme or 
interest binding all of them.  

Partners are rather similar 
but share a common interest 
and can still learn from each 
other.  

Partners represent diverse 
roles and functions, 
experience highly similar or 
common problems and can 
learn a great deal from each 
other. 

COMPL: Did participants have 
complementary and possess 
all relevant knowledge? 

Participants were similar in 
terms of role and function in 
the project and their own 
organization. 

Some diversity was achieved 
but most of the participants 
had similar knowledge. 

Diversity of knowledge but 
not all relevant knowledge 
types were covered. 

Participants were diverse and 
included persons who could 
provide substantive, 
procedural and political 
knowledge. 
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Condition Interactions (INT) 
• Hypothesis: The greater the quality and quantity of interaction moments and activities and the better they are facilitated, the greater the degree of 

substantive and relational learning. 
• Score: the condition INT (well facilitated and high-quality interactions) is measured by taking the average score of the indicators INTER, ACT and FAC. 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

INTER: Did interactions occur 
in a good atmosphere and 
were they regular and long 
enough to develop relations? 

 

Interactions were superficial, 
no time to develop mutual 
relations. There were 
misunderstandings.  

Interactions were enough to 
develop a basic 
understanding, but did not 
allow for relations to 
develop. 

Interactions were just long 
and often enough to 
develop mutual relations 
and understandings. 

Interaction moments are 
characterized by a pleasant 
atmosphere. Information 
exchange was without 
problems. 

ACT: Were activities well 
designed and organized (e.g. 
thematic, involving experts)? 

Cooperation activities are 
scattered and hardly provide 
new perspectives or ideas.  

Only some of the 
cooperation activities are of 
high substantive quality. 
There is no logical 
connection or overall design. 

Cooperation activities are of 
high quality but focused on 
knowledge transfer rather 
than development. 

Cooperation activities are of 
high substantive quality (i.e. 
well designed and connected 
in a logical way) and meant 
to jointly develop new 
knowledge. 

FAC: Were the exchanges and 
learning processes 
facilitated? 

No involvement of any 
experienced or professional 
facilitator.   

Some of the meetings have 
been facilitated in a 
professional way. 

The project included a series 
of professionally facilitated 
exchange and learning 
processes. 

All project interactions were 
designed and supported by 
professional facilitators to 
enhance learning processes.  
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Condition PARTICIPANTS (PART_PR) 
• Hypothesis: The higher the ability, motivation, opportunity of project participants in relation to the project, the greater the degree of substantive and 

relational learning. 
• Score: For every partner organization, the condition “participants” is measured by taking the average score of the indicators AB_PR, MOT_PR and 

OPP_PR.  

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

AB_PR: Did participants have 
the knowledge and skills 
(ability) to meaningfully 
interact? 

Partner organization has not 
been involved in similar 
projects and participants do 
not feel comfortable with the 
project language.  

The lack of knowledge and 
skills of some but not all 
participants was limiting 
interactions.    

Participants are not fully 
comfortable but have 
sufficient ability to interact 
and contribute.   

Partner organization is 
experienced and participants 
are comfortable with 
communicating in project 
language. 

MOT_PR: Did the project and 
organization contexts provide 
participants with a 
motivation to participate and 
learn? 

The theme is not of direct 
interest to most participants. 
There is little support inside 
the partner organization.  

Several participants were 
reluctant to participate 
multiple times. The project 
theme was not of specific 
interest to key participants. 

Some participants were 
initially reluctant to 
participate or some 
participants were not really 
interested in the topics 
being discussed.  

Project has priority in partner 
organizations and 
participants are highly 
motivated to participate and 
learn.  

OPP_PR: Did the 
project/organization context 
provide participants with the 
chance to regularly interact 
over a longer period of time? 

No continuity in 
participation. Participation 
on an ad hoc basis. 

Participants were changing 
during the project with very 
few persons interacting 
regularly over a longer 
period of time. 

A core group of persons 
interacted regularly over a 
longer period of time. 
Participation of others 
changed over time.  

Regular interactions and high 
continuity in participation 
with hardly any changes in 
staff.  
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Organizational learning 
Outcome ORGANIZATIONAL LEARNING (OR_LRN) 

• Starting-points: Organizational learning is measured in terms of six different levels of knowledge transfer with transmission of project knowledge being 
the lowest level and implementation being the highest level. 

• Score: Each knowledge transfer level receives a score on the basis of the width and frequency of knowledge transfer (no action = 0, widespread actions 
throughout the project duration = 1). Widespread implies that all relevant parts of the organization are concerned. The overall score of organizational 
learning is determined by taking the weighted average of the “level” scores (lowest level is multiplied by 1 and highest level by 6, total divided by 21). 
Scores are provided to all applicable level. For example, one aspect of the project may have been adopted, influential and implemented.  

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

TRANS: Did participants share 
project knowledge inside 
their own organization? 

No sharing with colleagues 
who were not involved. 

Sharing was done ad hoc on 
a one-to-one basis. 

Efforts were made to share 
the project results with 
direct colleagues and the 
organization at large.  

Various communication 
means were used to share 
project results as widely as 
possible. 

PRES: Did participants 
present project knowledge in 
a tailor-made way inside their 
own organization? 

No presentations. Presentation once for a small 
group only. 

Multiple presentations for 
smaller groups or one highly 
influential presentation. 

Various presentations were 
provided at various points in 
time for different groups. 

INTR: Did participants discuss 
or interact about project 
knowledge inside their own 
organization? 

No discussion or interactions Discussions at one point in 
time 

Discussions at more than 
one point in time. 

Discussions throughout the 
project duration in all 
relevant parts of the 
organization. 

ADOPT: Did the partner 
organizations have concrete 
plans/efforts to adopt project 
knowledge? 

No aspects are planned to be 
adopted. 

Efforts/support to adopt a 
single, relatively small aspect 
in a small part of the 
organization.  

Efforts/support to adopt 
multiple aspects in larger or 
multiple parts of the 
organization. 

Efforts/support to adopt 
project knowledge in all 
relevant parts of the 
organization. 
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Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

INFL: Did project knowledge 
have an influence on the 
partner organizations? 

Project did not have an 
influence on the 
organization. 

Project had an influence on a 
small part of the 
organization only. 

Several aspects of project 
knowledge has influenced 
larger or multiple parts of 
the organization. 

Project knowledge had a 
major influence on the 
relevant organizational 
policies and practices. 

IMPL: Did the partner 
organizations use or apply 
project knowledge thereby 
changing policies or 
practices?  

Project knowledge has not 
been implemented.  

An aspect of the project 
knowledge has been 
implemented in a small part 
of the organization 

Several aspects of project 
knowledge have been 
implemented by larger or 
multiple parts of the 
organization. 

Multiple aspects of project 
knowledge were 
implemented leading to 
major, organization-wide 
changes in policies and 
practices. 

 
Condition PARTICIPANT TRANSFERRING (PART_OR) 

• Hypothesis: The higher the ability, motivation, opportunity of project participants in relation to the transfer of knowledge to their respective 
organizations, the greater the degree of organizational learning. 

• Score: For every partner organization, the condition “participant transferring” is measured by taking the average score of the indicators AB_OR, 
MOT_OR and OPP_OR. 

 
Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

AB_OR: Did participants have 
the knowledge and skills and 
were they in the position 
(ability) to transfer project 
knowledge to their 
organizations? 

Key participants are rather 
new and not in the position 
to transfer knowledge inside 
their own organization. 

Key participants have 
contacts in a limited part of 
the organization. 

Key participants have an 
extensive network in a 
smaller part of the 
organization and can exert 
some influence on 
decision/policy processes.  

Key participants had an 
extensive network in various 
parts and at various levels of 
the organization and in the 
position to influence the 
organization. 

MOT_OR: Were participants 
willing to make an effort to 
transfer project knowledge to 
their organizations? 

No efforts have been made. 
Relevance of knowledge 
transfer is not recognized. 

When an opportunity arose 
knowledge has been 
transferred. 

Made an effort to involve 
and transfer knowledge to 
direct colleagues. 

Throughout the project 
widespread efforts were 
made to transfer knowledge 
and to engage colleagues. 
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OPP_OR: Did the 
project/organization context 
provide participants with 
chances to transfer project 
knowledge to their 
organizations? 

No concrete opportunities. Few opportunities to engage 
relevant colleagues. 

Some opportunities to 
engage specific colleagues or 
to transfer knowledge.  

Several very good 
opportunities to engage 
different colleagues and to 
transfer knowledge. 
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Condition ORGANIZATION ABSORBING (OR_AB) 

• Hypothesis: The higher the absorption capacity of the partner organizations, which relates to their prior related knowledge and experience, the 
relevance of the project theme and structural factors, the greater the degree of organizational learning. 

• Score: For every partner organization, the condition “participant transferring” is measured by taking the average score of the indicators PRIOR, THEME 
and STRUC. 

 
Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

PRIOR: Did partners have 
prior related knowledge and 
experience related to the 
project theme or the 
international context? 

Organization has no relevant 
experience with the theme 
and the international 
context. 

Organization has some but 
limited experience with the 
theme or the international 
context. 

Organization has some 
experience with both the 
theme and the international 
context. 

Organization has extensive 
experience with both the 
theme and the international 
context. 

THEME: Was project 
knowledge (particularly 
theme) relevant to partner 
organizations? 

Project theme was and has 
not become a relevant 
theme. 

Theme was or has become 
relevant to part of the 
organization. 

Theme is or has become 
relevant to important part of 
the organization. 

Project theme was and is 
highly relevant to the 
organization. 

STRUC: Was the structural 
organization context 
supportive or rather 
restrictive towards learning 
and knowledge transfer for 
climate change adaptation? 

Restrictive and no supportive 
structural factors. 

More restrictive than 
supportive factors. 

More supportive than 
restrictive factors. 

Several supportive and no 
restrictive structural factors.  
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Network and societal learning 
Outcome NETWORK AND SOCIETAL LEARNING (NS_LRN) 

• Starting-points: Network and societal learning is measured in terms of five different levels of knowledge transfer (the level “adoption” is removed in 
this version) with transmission of lessons learned or project results to external actors (i.e. organizations, networks and communities that have not been 
involved in the project) being the lowest level and implementation being the highest level. When the indicators below read ‘participant’ one may also 
read ‘partner organization’. 

• Score: Each knowledge transfer level receives a score on the basis of the width and frequency of knowledge transfer (no action = 0, widespread actions 
throughout the project duration = 1). The overall score of network and societal learning is determined by taking the weighted average of the “level” 
scores (lowest level is multiplied by 1 and highest level by 6, total divided by 21).  

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

TRANS: Did participants share 
project knowledge with 
external actors? 

No sharing. Sharing within the context of 
(regional) project actions. 

Some sharing beyond the 
partner region and/or 
project context. 

Various communication 
means were used at several 
points in time to share 
project results as widely as 
possible. 

PRES: Did participants 
provide a tailor-made 
presentation of project 
knowledge to external 
actors? 

No presentations. Presentations within the 
context of (regional) project 
actions or project knowledge 
included in other 
presentations. 

Several project-specific 
presentations to promote 
project and results. 

Presentations were provided 
in diverse contexts to 
promote the project and its 
results. 

INTR: Did participants discuss 
or interact about project 
knowledge with external 
actors? 

No discussion or interactions. Interactions within the 
context of (regional) project 
actions. 

Some interactions beyond 
the partner region and/or 
project context. 

Widespread and frequent 
interactions inside and 
outside partner region. 

INFL: Did project knowledge 
somehow influence the 

No influence. Influence within the context 
or related to the scope of 
(regional) project actions. 

Certain influence beyond 
the partner region and/or 
project context. 

Project results have 
influenced the policies and 
practices of external actors 
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Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

policies or practices of 
external actors? 

at multiple levels in several 
ways.  

IMPL: Did external actors use 
or apply project knowledge 
to change policies or 
practices?  

No implementation. Influence within the context 
or related to the scope of 
(regional) project actions. 

Certain use beyond the 
partner region and/or 
project context. 

Multiple project results have 
been implemented by 
various external actors.  

 

Condition STRATEGY (STR) 
• Hypothesis: The more proactive, specific and engaging the diffusion strategy of a project, the greater the degree of network and societal learning. 
• Score: For the overall project, the condition “strategy” is measured by taking the average score of the indicators PRO, SPE and ENG. 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

PRO: Did the project provide 
a proactive and 
comprehensive 
communication and 
dissemination strategy? 

No strategy. Strategy exists but is limited 
in terms of timing and 
diversity of means. 

Strategy was limited in 
means but implemented 
throughout the project. 

Early strategy included a 
wide range of 
communication means to be 
implemented at various 
points in time.  

SPE: Did the project provide a 
clear idea of the potential 
users and how to obtain their 
commitment or support?   

 

No users were identified. Target groups were 
identified. 

Target groups were 
identified and partners had 
some idea on how to engage 
them. 

For each target group, 
partners had concrete ideas 
on how to obtain 
support/commitment. 

ENG: Were various partners 
explicitly given a role in 
disseminating project 

Dissemination was a lead 
partner task only. 

Partners helped to develop 
or implement actions, with a 
focus on their own region. 

Partners were engaged in 
shaping and implementing 
actions, also beyond their 
region. 

Partners were engaged in 
designing, developing, 
implementing and evaluating 
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knowledge to external 
actors? 

actions, also beyond their 
region. 
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Condition COMMUNICATION (COMM) 
• Hypothesis: The more and better communicated and directly relevant the project results, the greater the degree of network and societal learning.  
• Score: For the overall project, the condition “communication” is measured by taking the average score of the indicators AV, ACC and REL. 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

AV: Did the project make 
project knowledge available 
to larger groups of relevant 
users? 

Project knowledge was not 
distributed. 

Project knowledge was made 
available to a limited number 
of users. 

Project knowledge was 
distributed among users at 
multiple levels. 

Project knowledge was 
widely distributed across 
regions and governance 
levels. 

ACC: Did the project make 
project knowledge accessible 
(attractive and 
understandable) to users? 

Project knowledge was not 
accessible to external actors. 

Project information but 
hardly any concrete results 
or lessons learned are 
accessible to external actors.  

Project information, results 
and lessons learned are 
presented but not in a way 
that makes them attractive 
and easy to understand. 

Project knowledge was 
presented in an attractive 
and tailor-made way. 

REL: Was project knowledge 
potentially relevant to 
external actors? 

Project knowledge was of no 
particular relevant to 
external actors. 

Project knowledge was 
relevant to a very specific 
group of users.  

Project knowledge was 
relevant to several groups of 
users. 

Project knowledge was highly 
relevant to users across 
regions and governance 
levels. 
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Condition PARTICIPANT/PARTNER TRANSFERRING (PART_EXT) 
• Hypothesis: The higher the ability, motivation, opportunity of project participants or partners towards the transfer of project knowledge to other 

organizations, network and communities (external actors), the greater the degree of network and societal learning. 
• Score: For every partner organization, the condition “participant/partner transferring” is measured by taking the average score of the indicators AB_ 

EXT, MOT_EXT and OPP_EXT. 
 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

AB_ EXT: Did 
participants/partners have 
the knowledge and skills and 
were in the position (ability) 
to transfer lessons learned to 
external actors? 

No ability outside own 
organization. 

Participants’ ability is limited 
to a small group of actors in 
the partner region. 

Participants’ ability includes 
a large group of actors inside 
the partner region as well as 
a small group outside the 
partner region. 

Participants’ ability includes 
large groups of actors inside 
and outside the partner 
region and country.  

 

MOT_ EXT: Did 
participants/partners actively 
look for ways to engage 
external actors or to enhance 
knowledge transfer? 

No motivation or recognition 
of relevance. 

Project knowledge has been 
transferred when the 
opportunity arose (ad hoc). 

Made an effort to engage 
external actors and transfer 
knowledge. 

Throughout the project 
widespread efforts were 
made to engage external 
actors and transfer 
knowledge. 

OPP_ EXT: Did the 
project/organization context 
provide participants/partners 
with concrete opportunities 
to transfer the project 
results? 

No concrete opportunities 
arose. 

One concrete opportunity in 
direct context (e.g. partner 
region). 

Multiple opportunities in 
direct contexts or one 
opportunity in wider 
context. 

Multiple opportunities across 
regions and governance 
levels. 
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Condition SCOPING (SCO) 
• Hypothesis: the more strategic partners are about the project scope (i.e. what they do and communicate, with and to whom and how), the greater the 

degree of network and societal learning. 
• Score: For every partner organization, the condition “scoping” is measured by taking the average score of the indicators ACT_STR, FRA, ACT_INCL and 

LONG. 
 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

ACT_STR: Were project 
activities chosen to develop 
or test new or alternative 
solutions? 

Project activities were 
‘business-as-usual’ 

A very small part of the 
project was about 
developing or testing new or 
alternative solutions. 

Some project activities were 
selected to develop and test 
new or alternative solutions. 

All project activities were 
selected to develop and test 
new or alternative solutions. 

FRA: Was project knowledge 
(including theme and results) 
framed in a way that matches 
the user-specific situations 
and circumstances? 

No framing of project 
knowledge. 

Project knowledge was 
framed to match specific 
situation or circumstance of 
one group of users.  

Project knowledge was 
framed to match specific 
situation and circumstances 
of two groups of users. 

Project knowledge was 
framed in multiple ways to 
match situations and 
circumstances in various 
regions and at various levels.  

ACT_INCL: Were relevant 
external actors (e.g. users, 
policy or decision-makers, 
informal networks) actively 
engaged in the project to 
enhance the project impact? 

No engagement of specific 
users or other relevant 
external actors. 

Engagement of one specific 
group of users, policy or 
decision-makers or informal 
networks. 

Engagement of several 
relevant groups of users, 
policy or decision-makers or 
informal networks. 

Engagement of a wide range 
of relevant groups, including 
users, policy or decision-
makers and informal 
networks. 

CHANGE: Was the project 
seen or designed as part of a 
longer and more 
encompassing change 
process? 

Project was not linked to 
change process. 

Project has specific 
connections to other 
projects or actions rather 
than to a wider change 
process. 

Project was in multiple ways 
connected to a longer and 
more encompassing change 
process. 

Project was in multiple ways 
connected to a longer and 
more encompassing change 
process that extends beyond 
the partner organization. 
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Condition EXTERNAL ACTORS ABSORBING (EXT_AB) 
• Hypothesis: the more relevant the project theme and the better interactions and information in the network and structural context are managed, the 

greater the degree of network and societal learning. 
• Score: For every partner organization, the condition “external actors absorbing” is measured by taking the average score of the indicators THE_ EXT and 

GOV_ EXT. 
 

Indicators: Score = 0 Score = 0.3 Score = 0.7 Score = 1 

THE_EXT: Was the project 
theme on the agenda or of 
particular relevance to 
external actors? 

During the project and 
towards its end, project 
theme or knowledge was of 
no particular relevance to 
external actors. 

During the project and 
towards its end, project 
theme or knowledge was 
relevant to a small group of 
external actors only.  

During the project and 
towards its end, project 
theme or knowledge was 
relevant to several groups of 
external actors.  

The project knowledge came 
at the “right” time since it 
was high on the political 
and/or policy agenda of 
various users. 

GOV_EXT: Was the structural 
governance system 
supportive or rather 
restrictive towards learning 
and knowledge transfer for 
climate change adaptation? 

Restrictive and no supportive 
structural factors. 

More restrictive than 
supportive factors. 

More supportive than 
restrictive factors. 

Several supportive and no 
restrictive structural factors.  
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Annex C – Data matrices 

Raw data matrix for group learning 
 1A. PART_GR (condition) 1B. CONS (condition) 1C. INT (condition) 1. GR_LRN (outcome) 
Indicators  

Case ID 
AB_P

R 
MOT_P

R 
OPP_G

R PART_GR COLL DIV COMPL CONS INTER ACT FAC INT SUB_L REL_L 
GR_LR

N 
10 0.8 0.9 1.0 0.89 1.0 0.7 0.7 0.80 0.7 0.7 0.3 0.57 0.7 0.2 0.58 
11 1.0 1.0 1.0 1.00         0.7 0.3 0.60 
12 1.0 1.0 1.0 1.00         0.7 0.3 0.60 
13 0.3 0.7 1.0 0.67         0.7 0.0 0.53 
14 1.0 0.7 1.0 0.90         0.3 0.0 0.23 
20 0.9 1.0 1.0 0.98 0.3 1.0 0.7 0.67 0.7 0.7 0.3 0.57 0.4 0.6 0.55 
21 1.0 1.0 1.0 1.00         0.3 0.3 0.30 
22 1.0 1.0 1.0 1.00         0.7 0.7 0.70 
23 1.0 1.0 1.0 1.00         0.3 0.7 0.60 
24 0.7 1.0 1.0 0.90         0.3 0.7 0.60 
30 0.8 0.9 0.7 0.77 0.7 1.0 1.0 0.90 1.0 1.0 0.7 0.90 0.7 0.4 0.61 
31 1.0 1.0 0.7 0.90         0.3 0.3 0.30 
32 1.0 1.0 0.7 0.90         0.7 0.7 0.70 
33 1.0 1.0 1.0 1.00         0.7 0.3 0.60 
34 0.3 0.3 0.3 0.30         0.7 0.3 0.60 
35 0.3 1.0 0.3 0.53         1.0 0.7 0.93 
36 1.0 1.0 1.0 1.00         0.7 0.0 0.53 
40 1.0 0.9 0.9 0.93 1.0 0.7 0.7 0.80 0.7 1.0 0.3 0.67 0.7 0.4 0.63 
41 1.0 1.0 0.7 0.90         0.7 0.7 0.70 
42 1.0 0.7 1.0 0.90         0.7 0.7 0.70 
43 1.0 1.0 1.0 1.00         0.7 0.3 0.60 
44 1.0 0.7 1.0 0.90         0.7 0.0 0.53 
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 1A. PART_GR (condition) 1B. CONS (condition) 1C. INT (condition) 1. GR_LRN (outcome) 
Indicators  

Case ID 
AB_P

R 
MOT_P

R 
OPP_G

R PART_GR COLL DIV COMPL CONS INTER ACT FAC INT SUB_L REL_L 
GR_LR

N 
50 0.9 0.9 1.0 0.90 1.0 1.0 0.7 0.90 1.0 0.3 0.3 0.53 0.5 0.3 0.45 
52 0.7 0.7 1.0 0.80         0.3 0.3 0.30 
53 1.0 1.0 1.0 1.00         0.7 0.3 0.60 
60 0.9 0.8 0.9 0.83 1.0 0.7 1.0 0.90 1.0 0.7 0.7 0.80 0.7 0.5 0.67 
61 1.0 1.0 1.0 1.00         0.3 0.7 0.60 
62 0.7 0.3 0.7 0.57         1.0 0.3 0.83 
63 1.0 0.7 0.7 0.80         0.7 0.7 0.70 
64 0.7 1.0 1.0 0.90         0.7 0.7 0.70 
65 0.7 1.0 1.0 0.90         0.7 0.3 0.60 
66 1.0 0.7 0.7 0.80         0.7 0.3 0.60 
70 0.9 0.9 0.9 0.88 0.7 1.0 1.0 0.90 1.0 0.7 0.3 0.67 0.8 0.4 0.69 
71 0.7 0.7 1.0 0.80         0.7 0.0 0.53 
72 1.0 1.0 1.0 1.00         0.7 0.3 0.60 
73 0.7 0.7 0.7 0.70         1.0 0.7 0.93 
74 1.0 1.0 1.0 1.00         0.7 0.7 0.70 
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Raw data matrix for organizational learning 
 2A PART_OR (condition) 2B. ORG (condition) 2. OR_LRN (outcome) 

Indicators  
Case ID AB_OR MOT_OR OPP_OR PART_OR PRIOR THEME STRUC ORG TRANS PRES INTR ADOPT INFL IMPL OR_LRN 

10 0.8 0.4 0.8 0.68 0.5 0.7 0.6 0.59 0.5 0.4 0.5 0.4 0.4 0.4 0.47 
11 1.0 0.7 1.0 0.90 1.0 1.0 0.3 0.77 0.7 0.7 0.7 0.3 0.3 0.3 0.41 
12 0.7 0.3 0.7 0.57 0.3 0.3 0.7 0.43 0.3 0.3 0.3 0.3 0.3 0.3 0.30 
13 0.7 0.3 0.7 0.57 0.3 0.7 0.7 0.57 0.7 0.7 0.7 0.7 0.7 0.7 0.70 
14 0.7 0.3 0.3 0.43 0.7 0.3 0.7 0.57 0.3 0.0 0.3 0.0 0.3 0.0 0.13 
20 0.7 0.7 0.7 0.68 0.8 0.8 0.8 0.78 0.8 0.6 0.4 0.4 0.4 0.3 0.43 
21 0.7 0.7 0.3 0.57 1.0 1.0 0.3 0.77 1.0 1.0 0.3 0.3 0.7 0.3 0.50 
22 0.7 1.0 1.0 0.90 1.0 1.0 1.0 1.00 1.0 0.7 0.7 0.7 0.7 0.7 0.71 
23 0.7 0.3 0.7 0.57 1.0 0.7 0.7 0.80 0.7 0.0 0.7 0.7 0.3 0.3 0.42 
24 0.7 0.7 0.7 0.70 0.3 0.3 1.0 0.53 0.3 0.7 0.0 0.0 0.0 0.0 0.08 
30 0.8 0.6 0.7 0.69 0.5 0.7 0.7 0.64 0.5 0.4 0.4 0.4 0.4 0.3 0.40 
31 1.0 0.3 0.7 0.67 0.7 0.7 1.0 0.80 0.3 0.3 0.3 0.3 0.3 0.0 0.21 
32 1.0 1.0 1.0 1.00 0.3 0.7 1.0 0.67 1.0 1.0 0.7 0.7 0.7 0.7 0.74 
33 0.7 0.3 0.7 0.57 1.0 0.7 0.7 0.80 0.3 0.3 0.3 0.3 0.3 0.3 0.30 
34 0.7 0.7 0.3 0.57 0.0 0.3 0.0 0.10 0.3 0.0 0.3 0.0 0.3 0.0 0.13 
35 0.7 1.0 1.0 0.90 0.3 0.7 0.7 0.57 0.7 0.7 0.7 0.7 0.7 0.7 0.70 
36 0.7 0.3 0.3 0.43 0.7 1.0 1.0 0.90 0.3 0.0 0.3 0.3 0.3 0.0 0.30 
40 0.7 0.6 0.6 0.61 0.9 0.7 0.6 0.73 0.6 0.5 0.2 0.2 0.2 0.3 0.19 
41 0.7 0.3 0.7 0.57 1.0 0.7 0.7 0.80 0.7 0.7 0.3 0.3 0.0 0.0 0.20 
42 1.0 1.0 1.0 1.00 1.0 1.0 1.0 1.00 0.7 0.7 0.0 0.0 0.0 0.0 0.10 
43 0.7 0.7 0.3 0.57 0.7 0.7 0.3 0.57 0.7 0.7 0.3 0.3 0.0 0.0 0.20 
44 0.3 0.3 0.3 0.30 1.0 0.3 0.3 0.53 0.3 0.0 0.3 0.3 0.3 0.3 0.27 
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 2A PART_OR (condition) 2B. ORG (condition) 2. OR_LRN (outcome) 
Indicators  

Case ID AB_OR MOT_OR OPP_OR PART_OR PRIOR THEME STRUC ORG TRANS PRES INTR ADOPT INFL IMPL OR_LRN 
50 0.7 0.9 0.7 0.68 0.4 0.6 0.5 0.73 0.5 0.5 0.5 0.3 0.3 0.3 0.31 
52 0.7 0.7 0.7 0.70 0.3 0.7 0.7 0.57 0.7 0.7 0.7 0.3 0.3 0.3 0.41 
53 1.0 0.3 0.7 0.67 1.0 1.0 0.7 0.90 0.3 0.3 0.3 0.3 0.3 0.0 0.21 
60 0.7 0.6 0.6 0.63 0.7 0.8 0.3 0.58 0.3 0.2 0.6 0.7 0.8 0.6 0.58 
61 0.7 0.7 0.7 0.70 0.7 0.7 0.3 0.57 0.0 0.3 0.3 0.3 0.7 0.0 0.30 
62 0.7 0.7 0.3 0.57 0.7 0.7 0.3 0.57 0.0 0.0 0.7 0.7 0.7 0.7 0.60 
63 0.7 0.3 0.3 0.43 1.0 0.7 0.7 0.80 0.3 0.0 0.7 0.7 0.7 0.7 0.61 
64 0.7 0.7 1.0 0.80 1.0 0.7 0.3 0.67 1.0 0.3 0.3 0.7 0.7 0.7 0.62 
65 0.7 0.3 0.7 0.57 0.0 0.7 0.3 0.33 0.3 0.0 0.3 0.7 0.7 0.7 0.56 
66 0.7 0.7 0.7 0.70 0.7 1.0 0.0 0.57 0.0 0.0 1.0 1.0 1.0 0.0 0.80 
70 0.9 0.9 0.8 0.87 0.7 0.6 0.6 0.62 0.8 0.9 0.7 0.5 0.5 0.4 0.55 
71 0.7 0.7 0.3 0.57 1.0 0.3 0.3 0.53 0.7 1.0 0.7 0.3 0.3 0.3 0.44 
72 1.0 1.0 0.7 0.90 1.0 0.7 0.7 0.80 0.7 0.7 0.7 0.7 0.3 0.3 0.49 
73 1.0 1.0 1.0 1.00 0.0 0.7 0.3 0.33 1.0 1.0 0.7 0.7 0.7 0.7 0.74 
74 1.0 1.0 1.0 1.00 0.7 0.7 1.0 0.80 0.7 0.7 0.7 0.3 0.7 0.3 0.51 
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Data matrix for network and societal learning 
 

3A. PART_EXT (outcome) 3B. SCOPING (condition) 
3C. CONTEXT 
(condition) 3D. COMM (condition) 

3E. KNOWLEDGE 
(condition) 3. NS_LRN (outcome) 

Ind. 
 
ID AB

_E
XT
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T
_E

XT
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_
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RT
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T_
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EX
T 
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EX
T 
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E 
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G 
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C 
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L 
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O

W
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IN
TR
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FL
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N
S_

L
RN

 

10 0.7 0.7 0.8 0.7 0.3 0.6 0.6 0.7 0.5 0.6 0.7 0.6 0.7 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.8 0.7 0.4 0.4 0.3 0.4 
11 0.7 0.7 1.0 0.8 0.3 0.0 0.7 0.7 0.5 0.7 1.0 0.9         0.7 0.7 0.7 0.7 0.0 0.5 
12 0.7 0.7 0.7 0.7 0.3 1.0 0.7 0.3 0.7 0.3 0.3 0.3         1.0 1.0 0.7 0.0 0.0 0.3 
13 0.7 0.7 0.7 0.7 0.3 0.7 0.3 1.0 0.7 0.7 0.7 0.7         0.7 0.3 0.3 0.7 0.3 0.4 
14 1.0 0.3 1.0 0.8 0.3 0.0 0.3 0.3 0.2 0.7 0.3 0.5         0.7 0.7 0.0 0.0 0.0 0.1 
20 0.8 0.8 1.0 0.9 0.5 0.5 0.7 0.7 0.6 0.8 0.8 0.8 1.0 0.7 0.7 0.8 0.7 0.3 0.7 0.6 0.9 0.9 0.7 0.6 0.3 0.6 
21 1.0 0.7 1.0 0.9 0.3 0.3 0.3 0.7 0.4 1.0 1.0 1.0         0.7 1.0 0.3 0.3 0.0 0.3 
22 1.0 1.0 1.0 1.0 0.7 0.7 1.0 1.0 0.9 0.7 1.0 0.9         1.0 1.0 1.0 1.0 0.0 0.7 
23 1.0 1.0 1.0 1.0 0.3 0.7 0.7 0.7 0.7 0.3 0.3 0.3         0.7 0.7 0.7 0.7 0.7 0.7 
24 0.3 0.3 1.0 0.5 0.7 0.3 0.7 0.3 0.4 1.0 1.0 1.0         1.0 1.0 0.7 0.3 0.3 0.5 
30 0.9 0.6 0.9 0.8 0.7 0.4 1.0 0.6 0.7 0.7 0.7 0.7 1.0 1.0 0.7 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.8 0.2 0.5 
31 1.0 0.7 1.0 0.9 1.0 0.3 0.7 0.7 0.6 1.0 1.0 1.0         0.7 1.0 0.7 1.0 0.7 0.8 
32 1.0 0.7 1.0 0.9 0.7 0.3 1.0 1.0 0.8 1.0 1.0 1.0         0.7 0.7 0.7 1.0 0.0 0.5 
33 1.0 1.0 1.0 1.0 0.3 0.7 1.0 0.7 0.8 0.3 0.3 0.3         1.0 1.0 0.7 1.0 0.0 0.6 
34 0.7 0.0 0.7 0.5 0.7 0.0 1.0 0.3 0.4 0.3 0.3 0.3         0.3 0.0 0.3 0.3 0.0 0.2 
35 0.7 0.7 0.7 0.7 0.7 0.7 1.0 0.7 0.8 0.3 0.3 0.3         0.7 0.3 0.7 0.3 0.0 0.3 
36 1.0 0.7 0.7 0.8 1.0 0.3 1.0 0.3 0.5 1.0 1.0 1.0         1.0 1.0 0.7 1.0 0.7 0.8 
40 0.8 0.7 0.9 0.8 0.7 0.6 0.4 0.5 0.6 0.6 0.5 0.6 0.7 0.7 0.7 0.7 1.0 0.7 0.7 0.8 0.9 1.0 0.7 0.4 0.1 0.4 
41 0.7 1.0 1.0 0.9 0.7 0.3 0.0 0.3 0.2 0.3 0.0 0.2         1.0 1.0 0.7 0.0 0.0 0.3 
42 0.7 0.7 0.7 0.7 0.7 1.0 0.7 0.7 0.8 1.0 0.7 0.9         0.7 1.0 0.7 0.7 0.3 0.6 
43 1.0 0.7 1.0 0.9 0.7 0.3 0.3 0.3 0.3 0.3 0.7 0.5         0.7 1.0 0.7 0.0 0.0 0.3 
44 0.7 0.3 1.0 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7         1.0 1.0 0.7 0.7 0.0 0.5 
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3A. PART_EXT (outcome) 3B. SCOPING (condition) 

3C. CONTEXT 
(condition) 3D. COMM (condition) 

3E. KNOWLEDGE 
(condition) 3. NS_LRN (outcome) 

Ind. 
 
ID AB
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50 0.4 0.2 0.6 0.4 0.3 0.3 0.6 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.7 0.3 0.4 0.7 0.3 0.2 0.2 0.2 0.1 
52 0.3 0.0 0.7 0.3 0.3 0.3 0.7 0.3 0.4 0.3 0.7 0.5         0.7 0.3 0.0 0.0 0.0 0.1 
53 1.0 0.7 1.0 0.9 0.7 0.7 1.0 1.0 0.9 0.7 0.3 0.5         0.7 0.3 0.3 0.3 0.3 0.3 
60 0.7 0.5 0.7 0.6 0.0 0.0 0.0 0.0 0.0 0.7 0.6 0.6 0.7 0.3 0.7 0.6 0.3 0.3 0.3 0.3 0.7 0.4 0.6 0.3 0.1 0.3 
61 1.0 0.7 1.0 0.9 0.3 0.5 0.6 0.5 0.5 1.0 0.7 0.9         0.7 0.0 0.7 0.7 0.0 0.4 
62 0.3 0.3 0.3 0.3 0.0 0.7 0.7 0.7 0.5 0.0 0.3 0.2         0.7 0.3 0.3 0.3 0.0 0.2 
63 1.0 0.3 1.0 0.8 0.7 0.3 0.3 0.3 0.4 1.0 1.0 1.0         0.7 0.7 0.7 0.3 0.0 0.4 
64 0.7 0.3 0.7 0.6 0.7 0.3 0.7 0.3 0.5 1.0 0.7 0.9         0.7 0.3 0.7 0.0 0.0 0.2 
65 0.7 0.3 0.0 0.3 0.3 0.3 0.7 0.7 0.5 0.0 0.3 0.2         0.3 0.3 0.3 0.0 0.0 0.1 
66 0.7 1.0 1.0 0.9 0.0 0.3 0.7 0.3 0.3 1.0 0.7 0.9         1.0 0.7 0.7 0.7 0.3 0.6 
70 0.9 1.0 0.9 0.9 0.3 1.0 0.7 0.7 0.7 0.7 0.6 0.6 0.7 1.0 1.0 0.9 1.0 1.0 1.0 1.0 0.9 0.9 0.6 0.5 0.2 0.5 
71 0.7 1.0 0.7 0.8 0.0 0.8 0.8 0.9 0.6 0.7 0.7 0.7         0.7 0.7 0.3 0.3 0.3 0.4 
72 1.0 1.0 1.0 1.0 0.0 0.7 0.7 0.7 0.5 0.7 0.3 0.5         1.0 1.0 0.7 0.3 0.0 0.4 
73 0.7 1.0 1.0 0.9 0.0 0.7 1.0 1.0 0.7 0.7 0.3 0.5         1.0 0.7 0.7 0.7 0.3 0.6 
74 1.0 1.0 1.0 1.0 0.0 0.7 0.7 1.0 0.6 0.7 1.0 0.9         1.0 1.0 0.7 0.7 0.0 0.5 
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